MSE1SYLLABUS (JAN-JUNE 2026)
ISNO ) Sylabus
Semeste Course Name
F & Course
Code
1 Unit-1 Database Environment and Development Process Basic Concepts and Definitions, Traditional File Processing Systems. The Database
Approach-Data Models. Relational Databases. Database Management Systems, Advantages of the Database Approach. Components of the
Database Fnvironment The Database Dey clopment Process-Systems Dey elopment Life Cycle, Three-Schema Architecture for Database
Database |Development, Managing the People involved m Database Development Unit-2 Relational Model and Database Design using the E-R Model
Management Structure of Relational Databases, Database Schema, Keys, Schema Diagrams. Relational Query Languages- The Relational Algebra Overview of
Systems  [the Design Process, The | niity-Relationship Madel, Complex Attributes. Mapping Cardinalities, Primary Key. Removing Redundant Attributes in
(CCS104) |Ennty Sets Reducmg 1-R diagrams to Relational Schemas, Fxtended F-R features Fatity Relationship Design lssnes. Alternative Notations for
Modeling Data. Other Aspects of Database Design Unit-3 Structured Query Languages (SOL)Overview of the SOL Language, SOL Data
Definition, Basic Structure of SQL Quenes, AdditionalBasic Operations, Set Operations Null Values, Aggregate Functions, Nested Sub-
_— queries.Modification of the Database, Intermediate SQI -Join Fxpressions, Views, Transactions, IntegrityConstraints, SOL Data types and
2 Unit-1 Introduction Concept of Operating Systems, Generations of Operating systems, Types and structures of OperatingSystems. OS Services.
System Calls. Structure of an OS-Layered. Monolithic. Microkernel OperatingSystems, System Programs. System hoot, Basics of OS security, user
Operating |authentication
System (CCS{Unit-2 Process management and scheduling algorithmsConcept of processes and threads, Different states of a Process. Process Stafe
10%5) transitions, Process
Control Block (PCB), Context switching Thread - Definition, Various states and types. Benefits ofthreads, Multithreading Models. Process
|| Scheduling - Foundation and Scheduling objectives, Types ofSchedulers, Scheduling criteria, Scheduling algorithms. Multiprocessor scheduling
3 Introduction- Data Communication Components, Representation of data and data flow, Networks-Network criteria. Physical Structure- Type of
connections Network Type - LAN and WAN Internet brief History, Protocols- Syntax, Semantics, Timing. Standards and Administration
BTECH Networks Models- Protocol Lavenng, Principle of Protocol Layering. Addressing- Physical Address. [ ogical Address, Port Address. Specific
2nd Computer [Address TCPAP Protocol smite OSI Model Physical Layer-Analog and digital signals, Analog and digital transmission. Data Rate [imats- Nyquist
Networks  [formula. Shannon formula Transmission impairments- Attenuation, Noise, Distortion Network Performance - Bandwidth, Bit Rate Thronghput.
(CCS-106) |Latency, Propagation Time, Propagation speed Techmiques for Bandwidth utihzation- Frequency division. Time division and Wave division
Multiplexing Concepts of Spread Spectrum: Transmission Media- Guided media- Twisted Pair, Co-axial. Fiber optics with propagation modes.
Connectors and its apphcations. Unguided Media- Radio Wave, Micro Wave, Infra-Red. Ranges. Propagation Methods and its Apphications
3 Switching- Circuit, Message and Packet switching and their comparison Data Link Layer- Types of Errors, Detection- Redundancy, Panty. Cyclic
4 Unit-1 Fund ntals of Sets, Relations and Functions: Sets — Operations on sets, Subsets. Types of sets_ ordered pairs. Proofs of general
identities of sets, Classes of sets and partitions, Countable and uncountable sets. Relations - Representations of relations. Types of relations.
Composition of relations, Closure properties of relations. Equivalence relations, Compatibility relations, Partial order relations. Functions —
Discrete  |Introduction and types of functions, Sum and product of functions, Hashing functions, recursively defined functions. Unit-2 Prepositional and
Mathematics |Predicate Logic :Prepositions and compound prepositions, Logical connectives, Truth tables, Logical implication and logical equivalence Normal
(CCS-107) |forms- Conjunctive and Disjunctive, Validity of well-formed formula. Propositional inference rules—Modus ponens and modus tollens Predicate
logic. Universal and existential quantification. Limitations of propositional and predicate logic. Unit-3 Combinatorial Mathematics: Basic

counting principles. Permutations and combinations. Pigeonhole principle. Inclusion and exclusion principle. Recurrence relations — Solving
homogeneous and non- homogeneous recurrence_relations. Sequences. Generating function

Physical Layer-Analog and digital signals. Analog and digital transmission, Data Rate limits- Nyquist formula. Shannon formula. Transmission
impairments- Attenuation. Noise, Distortion. Network Performance - Bandwidth, Bit Rate, Throughput. Latency. Propagation Time. Propagation

]
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Intellil elnce speed. Techniques for Bandwidth utilization- Frequency division, Time division and Wave division Multiplexing. Concepts of Spread Spectrum.
(CCSgI 08) Transmission Media- Guided media- Twisted Pair, Co-axial, Fiber optics with propagation modes. Connectors and 1ts applications. Unguided

Media- Radio Wave, Micro Wave, Infra-Red, Ranges, Propagation Methods and its Applications. Switching- Circuit. Message and Packet
switching and their comparison

Introduction to Compiler: Language Processors, The Structure of a Compiler, The Grouping of Phases into Passes. Applications of Compiler

- Technology, Programming Language Basics. Lexical Analysis: Role of lexical analyzer, Tokens, Patterns, and Lexemes, Armbutes for Tokens,
Com peler Lexical Errors, Input Buffering, Sentinels, Specification of Tokens, Recognition of Tokens, The Lexical-Analyzer Generator Lex. Finite Automata.

ng::u Syntax Analysis: Introduction, Role of the parser, Context-Free Grammars (CFG), Writing a Grammar, Writing a Grammar. Top down parsing
( ) ~Backtracking. LL(1). Recursive descent parsing, Non-recursive Predictive Parsing, Bottom-up parsing — Shift reduce parsing, LR parsers. SLR

parser. Canonical LR parser, LALR parser, Introduction to The Parser Generator Yacc
8 Introduction: Overview of computer graphics, Computer graphics applications, Different I/O deviceswith specialized graphics features, Elements
of graphics. Graphic systems — Video display devices, Rasterscan systems, Random scan systems. Video basics - Video controller, Raster-scan

Computer display processor.

Graphics )1y primitives: Scan conversion basics, Algorithm for scan converting a point, Scan converting a line -Digital differential analyser algonthm,
(FOCS-113) Bresenham's line algorithm. Scan converting circle - Bresenham'scircle drawing algorithm, Midpoint circle drawing algorithm. Scan converting
ellipse— Midpoint ellipse algorithm. Filling Techniques — Scan line polygon fill algorithm, Boundary-fill. Flood-fill. Anti-ahasing 2-D
9 Introduction: Well defined learning problems, defining a leaming system, perspectives and issues in machine learning, the concept learning task,
concept learning as search, Find-S: finding a maximally specific hypothesis, version spaces and the candidate elimination algonthm, Inducnve bias,
probability theory. Supervised Learning: Basic methods: Distance based methods, Nearest- Neighbors, Decision Trees, Naive Bayes, and Linear

il“hfm models: Linear regression, Logistic Regression, Generalized Linear Models, Support Vector Machines, Nonlincanty and kemnel Methods.
PC;:IIHI: Unsupervised Learning: Clustering: k-means/ kernel k-means, Dimensionality Reduction: PCA and kemel PCA, Matrix Factorizanon and Matnx
{ ’ ) Completion, Generative models (mixture models and latent factor models). Decision Tree Learning: Introduction, decision tree representation,

appropriate problems for decision tree learning, the basic decision tree learning algorithm, hypothesis space search in decision tree leaming,
Inductive bias in decision tree learning, Ensemble methods- Bapping, Gradient Boosting, Random Forest
10 | Introduction to Cyber Space: History of cyber space, Cyber Crime, Information Security, Computer Ethics and Secunty for users, Famihanzanon
Cyber with secure web browser and guidelines to choose, Role of Antivirus, Guidelines for Secure password, Two-steps authenticanion, Introduction to
Security  |Password Manager, Wi-Fi Security. Secure Social Media usage and security: Best practices for safer Social Networking, Basic Secunity for
(PCCS-115) |Windows, User Account Password Smartphone Sccurity, Android Security, [0S Security. E-commerce Security: Famihanzanon: Online Banking
Security, Mobile Banking Secunity, Secunity of Debit and Credit Card, UPI Security
11 Introduction to Security: Essentials of network sccurity, Architecture, Security goals, cryptographicattacks cryptanalyuc, non-cryptanalytic
BTECH . attacks, active attack and passive attack, secunity Servicesand security mechanism, Fundamental Security design principles, Network security
6th : M'f""k model, standards. Number Theory: Integer Arithmetic, Euchdean Algorithm, Extended Euclidean Algorithm, Modular Anithmetic, Matriges,
Sacurily sud Lincar Congruence, Prime numbers, Fermat's and Eular’s Theorem, Factorization, Chinese Remainder Theorem Classical Encryption

(‘r,p_l(fg‘uph Encryption, Decryption, Plaintext, Cipher text, Key range and Size, Symmetric cipher model, Substitution techniques: Mono-
y (PECS-108) play fair, Hill Cipher) Transposition techniques (keyless,

Techniques:
alphabetic ciphers (additive, Caesar, Multiplicative, affine), polyalphabetic cipher (autokey,

keyed, combined approaches)
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Intr i
P troduction to SQL. Programming Techniques: Database Progran |
rogramming Data Types. Variables, Constraints O gramming Issues and Techniques Embedded SOL, Dynamic SOL, Database
ypes. N nts . p
Fxceptions. Triggers, Packages, Database Stored P perators, Conditions, Loops, Strings, Arrays, Procedures, Functions, Cursors, Records,
. Dats of .
Concumency CoatrolTachaigues T"”N“"l n' rocedures Transaction Processing and Optimization: Transaction Processing Concepts,
5 o b Y O o B - ! ~
Control Techmques, Granuli p ordenng. Multiversion Concurrency Control Techniques. Validation(Optimistic) Concurrency
s & |l . Granulanity of Data lems and Multiple Granularity
ocking Query Processing and O i N )
’ £ ptimization: Query Processing. Syntax Analyzer, Query decomposition Query Optimization. Heuristic Query
and OUTERIOINS Using Selec orithms for PROJECT and Set Operations, Implementing Aggrepate Operations
8 2 Selectivity and Cost | stimation i Query Optimization: Semantic Ouery Optimization Object-Oriented pBMS:
Jatabase Nest- Generation Database
punges. Tssues and chailenges for processing
Inflectional and

Introduc ‘
oduction Advanced Database Applicanions. Weaknesses of RDBNS Storing Objects in Relational [
g Maorphological Analysis:

Introduction: Introduction to natural lanpuage and speech processing, Steps for processing natural lan
of natural languages. [lements of nformation theory. Brief history of natural language processin,
Dervational morphology, Morphological parsing, | exicon and Morphotactics, Finite state woansducers, N-gram languagpe models, N-gram
A Part-of-Speech Tagging: Word classes, Part-of-speech tagging. Tagsets, POS tagging Techniques - Rule-based. Stoc hastic,
Transformation-based  Applications: Different appheation arens of natural language processing Machine tranalation, Mac hinelearmng, Text
nition, Optical characterrecognition, [atabase access, efc

« of Java, Overview of Java
S1001

1
ntroduction History of Java. Importance of Java to the internet, Java's Magic - The Byte code feature
n. Concepts of classes and objects,

Java Basics: Data-types. Vanables, Arrays, Operators, Fxpressions, Control statements, Type conver
Constructors, Methods, Access control. this keyword, Garbage collection, Overlonding methods and constructors. Parameter passing, Recursion.
Jsing command line arguments, Introduction to strng handling

Using super, Using final with nhentance, Method overriding.

alysis Complexity Metrics and

Inheritance: Basics of inhentance, Types of mheritance, Member access rules,
le Design Metrics in

s, Metrics data collection and an
Metrics, and An [ xample of Mod

Software Metrics: Measurement in soflware engineering, soflware metric
Complexity Syntactic
onstructs, Productivity Metrics, Ouality Management MMetrics Fstimate
ves of structural measures,

mensuring structure, fyp
wet attributes: Modelng software

Practice Object Onented Projects Obyject Oriented Concepts and C
crionality. and complexaty,
importance of operational

internal product attributes: Aspects of software size. length, fun
ow attributes, data structures Estimate external prod
Nability growth models, predictive accuracy.

1sh function, Distributed Hash Table, Digital

quality, software rehability. software rehability problem. parametric re

and Modern techmques, 112
Proof. Double Spending problem 6 Hours)
difference between blockchaim

Asymmetric Key Cryptography, Zero Know ledpe
shortcomings of current transaction systems, distributed network,
Blochchmn Archiecture merkle root tree, gas limit, transactions and fee,
ate and public blockchams). Challenges to Blockchan Implementation.
n. Two Generals Problem, Byzantine

olution of blockchan. Bitcoin’s Architecture.
Scalability, Throughput (TPS).

anonymuty, reward, chain policy, miners, validators, types (priv
istributed Consensus I: The miming mechanisy
luation aspects Blockchain consensus protocols

etwork. Soft & Hard Fork. [8 Hours) D
Eva
of Computer Science and Engineering Consumption (5 Hours]

Advanced
Database
Management
Systems
(PECS-114) [Optir : -
) [Optimization. Algonthms for SELECT and 10IN Operations. Al
Natural
Language
Prﬂﬂ'“ing \l“l‘ﬂ”“ﬂ}!. I I”Il‘]‘\
(PECS-120)
categorisanon and summansation, Speech synthesis, Speec hrecog
Java
Programmin |
£ (PECS-126) Understanding stanic, Introducing nested and inner classes,
Dynamic method disparch, Using abstiact classes
Models: Lines of Code, Halstead's Sofiware Science. Cyclomatic
Software
Merrics
(PECS-108) [control-Now structure, and modulanty and mformation 1
emvironment._and wider aspects of software rehability
Introduction to Cryptography Need of Cry prography. Traditional
Signatures, Symmetric and
Introduction to Blockchain: Distributed Database,
. |and tradinonal database. ev
Blockchain .
T haitety nonce value,
PECS I'_';" Features of Blockchain
- General problem and Fault Tolerance, Nakamoto consensus.

Latency. Security, Fault Tolerance Rate, Energy Department
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17 Human Com::::“:“:)‘;i‘lhnmn Computer Interaction Introduction to HCT. The Human. 1.0 o n :
Computer Paradlgln; D, fcs;\lcmm\. Processing and Networks, lmcmcnnln Models ll e e ; :
Interaction e ,csll.nAI rocess and Implementation Interactive Desian Basic . Frameworks, | rpulrmmcq Styles, Flements, Interactivity anc
(PECS-123) rQ o.lwmg HClin Sofiware Process Software 1 ife (° gn Basics Process, Scenarios. Navigation, ScreenDesign. teration and
Principles, Standards. Guidelines, Rules Fvaluat ‘ “'( "I(".'l N Rationle Design Ko |
1 Introduct; s Evaluation Techniques Universal Design User and Task Model Cognitive Models. Socio-Organizationd
[ duction: The 1dea of Para i o
1 Parallel and |Design Techniques, M;;l\:;‘lllll:::;:;':‘m"'ld Computing, Models of computation, Parallel Algonithms analysis Parallel Algorithms models,
Distributed |Computation, Parallel Reduction l‘vclr.m: ' n"m_“ Parallel Search Algorithm, Graph Algorithms PRAM Algorithms PRAM Maodel u”’:lm'"';‘lc
Algorithms |Number of Processors and llrc“,:‘ "vc:{ llmlt), List Ranking, Preorder Tree Traversal, Merging Two Sorted Lists Giraph Coloring. Rﬂ'!:cm;.
(PECS-129) {Introduction, Pipeline Performance, Ar "(‘m. K!""“'“‘“ of Parallel Computing Platforms. Cost of Communication. Pipeline Pr“““m’:"ucnm
Scheduling ance, Arithmetic Pipelines. Pipelined Instruction Processing, Pipeline Stage Design Hazards, Dynamic
-
i .
19 Ip"::;‘[‘:i::‘:':‘dl:"f [[::‘;“d::;gc‘!“": overview, \"‘s of big data. Data structures, State of the practice in analytics, € um'n[' annl:":i‘:: \"/:""'::':';""
. R, l'\'n;1 ) ~‘“\ -l cosystem and a New Approach to Analytics, Key roles for the new big data ccn:yf!cm Jata ,’ e and
Big Data Had . Examples of big data analytics tools. Apache Hadoop Understanding distributed system and Hadoop. Comparing SO1 dat and
(PECS-118) adoop. MapReduce building blocks of Hadoop -Name node, Data node, Secondary name node. Job-Tracker, Task- Tracker. ln'rmﬁlc’(‘:l‘!l‘
BTECH :‘Tnﬁ\g\t'mng Hadoop cluster - Local, Pseudo distributed mode, Fully distributed mode, Handling w eh-based Cluster. and (‘nnf;u-;:‘r:umm G'pe.
oy iles Working with Hadoop. Interacting with HDFS, Steps to read and write into HDFS Anatomy of MapReduce Program Had !P oa s Wil
= ;‘:&::“::?xg::r Pﬂmhl‘.n.ct. Combiner, Rc‘ndmg and writing format, \\‘or.(l count with predefined \1npr‘_€1_-1ﬂ:,_":|l!c‘i:'(f"":"c':t::i ,I1ml
on' Definition of Software Component and its Flements. Component Models and Component S¢r fopment
Principles, COTS Myths and Other Lessons Learned in ComponentBased Software Dey elopment. Roles for Component-Based Deve :’ '
Component {Common High-Risk Mistakes in Component-Based Software Engineering. CBSE Success Factors [ntegrating Architecture, Process. an¢
Based Organization
Development |Software Engineering Practices: The Practice of Sofiware Engineering, From Subroutines to Subsystems (muponcnl-nmcd Soﬂ{:":r:,; in Context,
s (PECS-107) | Development. The Design of Software Component Infrastructures: Software Components and the UML. Placing Software (""",pncc“ for
Business Components, Components and Connectors: Catalysis Techniques for Defining Component [nfrastructures. An Open Pr
_— Component-Based Development, Designing Models of Modularity, and Integration
21 Introduction to Security: Essennals :l'n:\\ ork sccurity, Architecture, Security goals, cryptographic attacks “’W‘"""'YI"C' :::':n?f ':;:‘z:;c
atacks. active attack and passive attack, security Sery ices and security mechanism. Fundamental Security design princip \cs. h oy \iamccs.
Internet of |model. standards. Number Theory: Integer Arithmetic. Euclidean Algorithm, Extended Euchdean Algorithm, \lo«_lular'r rlllrm .ﬁm‘
Things  |Lincar Congruence. Prime numbers, Fermat's and Eular’s Theorem, Factorization, C| hmcsc. Rc.mamdcv Theorem. (Inw::cm.‘lliturcy: ety
(PECS-112) |Techniques: Encryption. Decryption, Plaintext, Cipher text, Key range and Size, Symmetric cIP"C‘r model. S"h“';‘_"'o" ;uin: (ech.mqucs
alphabetic ciphers (additive, Caesar, Multiplicative, affine). polyalphabetic cipher (autokey, playfair, Hill Cipher) Transpo
(keyless, keyed. combined approaches)
—2-2— Introduction to Amazon Web Services (AWS) Cloud: AWS Cloud global infrastructure, Cloud Service Models Infvmr:cmrLe as'a :cf\ o::,:. [aaS).
Platform as a Service (PaaS). and Software as a Service (SaaS), Cloud storage. Structure of Cloud A\alla'pulury Zone, Edge Local lEola.mc (:or;‘pmc
Latency. Region. Introduction to AWS Console. Virtual Servers, Content Delivery and Virtual S(ontage: }Iﬂllal Servers: Amazon 5-7 e
Applied 0y i.—\m:;zon EC2). Domain Name,Domain Name System (DNS), Amazon Simple Storage Scr\lc:(S)) bucket. Amazon RO:" 2 ot P
Cloud Object Notation (JSON). Dynamic website, Static website. Content Delivery: Amazon CloudFront, .-\‘\\ S Direct Contm-:t, Cack ;ng :‘:muo"
Computing Delivery Network (CDN). f)nstﬁbution. Virtual Storage: Amazon Simple Storage Service (Amazon $3). Amazon Elastic Blclx ; (\f;'e y
(PECS-135) EBS). Hard Disk Drive (HDD), Solid StateDrive (SDD), Input/Output Operations Per s:Fond (10PS) Cloud Secunty an’d Cl %u d o!n:;)::s;:l.n_
Security: AWS Identity and Access Management (IAM), Ro!e. User, Secyrity gfoup. Ppllg)‘. Amazon I;ISK:_CSC'OV‘;‘:’:‘:‘[’)‘[;;S“": A:'Sc::nfact i
Factor Authentication (MFA). AWS shield. AWS Web A| lication Firewall (WAF). Dlsqlbu@d Dclma of Serv e
23 | Introduction: Deep Learning definition, why Deep Learning. history of Deep Leaming‘ Blologlcal Neuron, Idea of computational units. —
McCulloch-Pitts unit and Thresholding logic, Linear Perceptron, Perceptron Learning Algorithm, Convergence theorem for Perceptron Learming
Deep :Icig?::‘umf;rd Networks: Multilayer Perceptron, Representation power of Feedforward Neural Networks, Backpropagation Gradient Descent,
Learning |Empirical Risk Minimization, autoencoders. ) B )
(PECS-124) |Deep Neural Networks: Difficulty of training deep neural networks, Greedy layenwise training, Newer
optimization methods for neural networks (Adagrad, adadelta, rmsprop. adam, NAG), second order v ) )
methods for training, Recurrent Neural Networks: Back propagation through time, Long Short Term Memory, Gated Recurrent Units, Bidirectional
LSTMs. Bidirectional RNNs
24 Introduction to analysis of algorithms: Review of various sorting algorithms, Asymptotic Notation, Performance analysis, space and time
complexity.
Advanced Fun:am?nul Techniques: Divide and Conquer, Greedy Method, Dynamic Programming, Graphs: Definitions and Elementary Algorithms-
Algorithms ¢} ieqr path by Breadth First Search, Depth First Search and computation of strongly connected components. shortest path in edge weighted case
(MCS-103) (Dijkstra’s Algonthm), correctness proof of Dijkstra’s algorithm, Directed Acyclic Graphs -Topological sorting. D_\namicl’rogrnmmin::
Elements of dynamic programming, Applications of dynamic programming — Rod cutting problem, Bellman-Ford algorithm and Floyd-Warshall
25 UNIT-1 Introduction: Introduction to Soft Computing, Historical Development, Definitions, advantages and disadvantages, Hard computing vs
Soft soft computing. Applications of soft computing. UNIT-II Neural Networks: Model of an artificial neuron, Comparison of artificial neural
Mitech | Computing |;cwork and biological neural network, Neural network architectures, Leaming methods. Activation functions, Perceptron, Hopfield network, Back-
2nd (MCS-104) propagation network. Radial basis function network, Competitive Neural Nets- Kohonen self-organizing feature maps, Learning Vector
26 Data Science Unit | and Unit 2
(MCS-134)
27 | Natural | Introduction: Need for processing of natural languag Lang pr ing levels, Issues and challenges in NLP, History, Classical approaches
Language |10 NLP with knowledge bascs and linguistic rules. Introduction to formal languages, finite state and regular expressions. Applications of
Processing | NLP Morphology and Phonology: Morphology fund Is. Inflectional and Derivational morphology, Morphelogical parsing, Finite State
| (MCS-143) wransducers, N- gram language models.
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