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S No 

 

 
 

Course 

Code 

 
 

 
Course Title 

 
 
 
 
 

Credits 

Scheme of 

Instruction 

periods/week 

 
Scheme of Examination 

 
L 

 
T 

 
P 

 

End Exam 

Marks 

Internal 

Assessment 

Marks 

 

Total 

Marks 

1. CS815 Artificial Intelligence 3 3 - - 60 40 100 

2. CS816 Cloud Computing 3 3 - - 60 40 100 

3. CS817 Data Science 4 4 - - 60 40 100 

4.  Elective-III 3 3 - - 60 40 100 

5.  Elective-IV 3 3 - - 60 40 100 

6. AU102 Research Methodology - 2 - - - - - 

7. CS818 Software Lab – III 2 - - 3 50 50 100 

8. CS819 Software Lab – IV 2 - - 3 50 50 100 

   20 18 - 6 400 300 700 

 

 

Two year M.Tech Course (Scheme – 17) 
 

Scheme of instruction and Examination 

(Effective from 2017-18) 
 

M.Tech I Semester                                                                            COMPUTER SCIENCE AND ENGINEERING 
 

 

 
 
 

S No 

 
 
 

Course 

Code 

 

 
 
 

Course Title 

 

 
 
 
 

Credits 

Scheme of 

Instruction 

periods/week 

 

 
Scheme of Examination 

 
L 

 
T 

 
P 

 

End Exam 

Marks 

Internal 

Assessment 

Marks 

 

Total 

Marks 

1. CS801 Advanced Data Structures& Algorithms 4 4 - - 60 40 100 

2. CS802 Software Project Management 3 3 - - 60 40 100 

3. CS803 Advanced Computer Networks 3 3 - - 60 40 100 

4.  Elective-I 3 3 - - 60 40 100 

5.  Elective –II 3 3 - - 60 40 100 

6. AU101 Technical English - 2 -  - - - 

7. CS804 Software Lab – I 2 - - 3 50 50 100 

8. CS805 Software Lab – II 2 - - 3 50 50 100 

   20 18 - 6 400 300 700 

 

M.Tech II Semester                                                                         COMPUTER SCIENCE AND ENGINEERING 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

M.Tech III & IV Semester                                                           COMPUTER SCIENCE AND ENGINEERING 

 
 
 

 
S No 

 

 
 

Course 

Code 

 
 

 
Course Title 

 
 

 
Credits 

Scheme of 

Instruction 

periods/week 

 
Scheme of Examination 

 
L 

 
T 

 
P 

 

End Exam 

Marks 

Internal 

Assessment 

Marks 

 

Total 

Marks 

1. CS901 Dissertation 12 - - - 50 50 100 



 

Description Subject title Code 
 
 

Elective-I 

1. Service Oriented Architecture & Web Services CS806 
2. Embedded System CS807 
3. Advanced Database Management Systems CS808 
4. Natural Language Processing CS809 

 

 
 

Elective II 

1.Soft Computing CS810 
2.High Performance Computing CS811 
3. Image and Video Processing CS812 
4. Mobile Adhoc Networks CS813 
5.Advanced Computer Architecture CS814 

 

 
 

Elective III 

1. Machine and Deep Learning CS820 
2. Software Quality and Testing CS821 
3. Computer vision CS822 
4. Internet of Things CS823 
5. Information Retrieval System CS824 

 
 

Elective IV 

1. OOAD & Design Patterns CS825 
2. Cyber Security CS826 
3. Mobile Applications Development CS827 
4. Free Open Source Software CS828 



ADVANCED DATA STRUCTURES AND ALGORITHMS (ADSA) 
 

I Semester :CSE Scheme : 2017 

Course Code Hours/Week Credits Maximum Marks 
 
 

CS801 

 
L 

 
T 

 
P 

 
C 

Continuous 

Internal 

Assessment 

 
End Exam 

 
TOTAL 

3 - - 3 40 60 100 

Sessional Exam Duration : 2 Hrs End Exam Duration: 3 Hrs 

 

Course Outcomes : At the end of the course the student will be able to 

CO1: Understand the operations and applications of basic data structures. 

CO2: Explain non linear data structures -binary trees, binary search tree, AVL trees, B trees, 
Red-Black trees and splay trees. 

CO3: Understand the operations of heaps and their applications. 

CO4: Organize the data in the computer memory using hash functions 

CO5: Analyze the time complexities of algorithms for solving problems 

 

Overview of Linear Data Structures: 
Review of Arrays, Linked lists, Stacks, Queues- Operations and applications. 

Non Linear Data Structures –Trees: 
Introduction, Binary trees, Binary tree Traversals, Threaded binary trees, Binary Search Trees, AVL 
Trees , B Trees, Red – Black Trees and Splay Trees - Operations and applications. 

Priority Queues(Heaps): 
Binary Heaps-Min and Max Heaps, operations and applications. d-heaps, Leftist heaps, Skew heaps 
and Binomial Queues. 

Hash Tables: Introduction, Hash Functions, Hashing Techniques-Open Hashing (separate chaining 
method), Closed Hashing (open addressing), Rehashing and Extendible Hashing. 

Divide and Conquer: General Method, Binary Search, Finding Maximum and Minimum, Strassen‟s 
Matrix Multiplication. 

Dynamic Programming :General Method, All Pairs Shortest Path, 0 / 1 Knapsack problem, Reliability 
Design, Traveling Sales Person‟s Problem. 

Back Tracking: General Method, 8 – Queen‟s Problem, Graph Coloring. 

 

Text Books : 

1.  Data Structures Using C and C++ by YedidyahLangsam , Moshe J. Augenstein , Aaron M. 
Tenenbaum  Pearson Education. 

2. Fundamentals of Computer Algorithms by Ellis Horowitz 

 

Reference Books : 

1. Classic Data Structures by D. Samanta 

2. Design and Analysis of Computer Algorithms by Aho 

3. Introduction to the Design and Analysis of Algorithms by Goodman 

4. Design and Analysis of Algorithms by E. Horowitz 

 

Question Paper Pattern: 

InternalAssessment: The question paper for internal examination shall consist of Six questions and 
has to answer any Four questions for 10 marks each 

 
EndExam: The question paper for end examination shall consist of Eight questions and has to answer 

any Five questions for 12 marks each 

http://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Yedidyah+Langsam&search-alias=stripbooks
http://www.amazon.in/s/ref=dp_byline_sr_book_3?ie=UTF8&field-author=Aaron+M.+Tenenbaum&search-alias=stripbooks


SOFTWARE PROJECT MANAGEMENT (SPM) 
 

I Semester :CSE Scheme : 2017 

Course Code Hours/Week Credits Maximum Marks 
 
 

CS802 

 
L 

 
T 

 
P 

 
C 

Continuous 

Internal 

Assessment 

 
End Exam 

 
TOTAL 

3 - - 3 40 60 100 

Sessional Exam Duration : 2 Hrs End Exam Duration: 3 Hrs 

 

Course Outcomes : At the end of the course the student will be able to 

CO1: Understand the Processes, Project Management, Capability Maturity Model and Project Planning 
Infrastructure. 

CO2: Define standard process, process tailoring and change management process. 

CO3: Estimate effort of software project using bottom-up, top-down and use case points approach. 

CO4: Determine schedule of software project using overall scheduling and detailed scheduling. 

CO5: Describe risk management activities, measurements and project tracking. 

CO6: Explain team management, project management plan and configuration management process. 

CO7: Understand review process, project monitoring and milestone analysis. 

 

Managing Software Projects: 
Processes and Project Management, Project management and the CMM, Project Management at Infosys. 
Project  Planning:  Project  Planning  Infrastructure,  The  Process  Database,  The  Process  Capability 

Baseline, Process Assets and the Body of Knowledge System. 

Process Planning: 

Development Process, Requirement Change Management, Process Planning for the ACIC Project. 
Effort   Estimation   and   Scheduling:   Estimation   and   Scheduling   Concepts,   Effort   Estimation, 

Scheduling, Quality Planning: Quality Concepts, Quantitative Quality Management Planning, Defect 

Prevention Planning. 

Risk Management and Project Management Plan: 
Concepts,   Risk   Assessment,   Risk   Control,   Measurement   and   Tracking   Planning:   Concepts, 
Measurements, Project Tracking, Team Management, Customer Communication and Issue Resolution, 

Structure of Project Management Plan. Configuration Management: Concepts, The Configuration 

Management Process. 

Reviews: The Review Process, Data Collection, Monitoring and Control, Introduction of Reviews and 
the NAH syndrome, Project Monitoring and Control: Project Tracking, Milestone Analysis – Actual 

versus Estimated Analysis, Monitoring Quality, Risk-Related Monitoring. 

 

Text Books : 

1.   Pankaj Jalote [2002], Software Project Management in Practice, Pearson Education. 

2.   Walker Royce [1998], Software Project Management, Pearson Education. 

 

Reference Books : 

1.   Sommerville [2008], [7
th 

Edition], Software Engineering, Pearson Education. 

2.   Roger S.Pressman [2005], [6
th  

Edition], Software Engineering, A Practitioner’s Approach, Mc 
GrawHill International Edition. 

 

Question Paper Pattern: 

InternalAssessment: The question paper for internal examination shall consist of Six questions and 
has to answer any Four questions for 10 marks each 

 

 

EndExam: The question paper for end examination shall consist of Eight questions and has to answer 

any Five questions for 12 marks each 



ADVANCED COMPUTER NETWORKS (ACN) 
 

I Semester :CSE Scheme : 2017 

Course Code Hours/Week Credits Maximum Marks 
 
 

CS803 

 
L 

 
T 

 
P 

 
C 

Continuous 

Internal 

Assessment 

 
End Exam 

 
TOTAL 

3 - - 3 40 60 100 

Sessional Exam Duration : 2 Hrs End Exam Duration: 3 Hrs 

 

Course Outcomes : At the end of the course the student will be able to 

CO1: Understand history of Internet including basics of ISPs, Internet Backbones. 

CO2: Explain layered models, Internet addressing versions IPv4, IPv6. 

CO3: Describe protocols TCP, UDP, Mobile TCP, HTTP, FTP, SMTP, DNS. 

CO4: Understand IEEE 802.11 WLAN technologies including cellular networks, mobile IP. 

CO5: Understand Wireless Sensor Networks, VPNs and Overlay Networks. 

 

Review of Computer Networks and the Internet: 
What is the Internet. ISPs and Internet Backbones, History of Computer Networking and the Internet. 
Fundamentals of NS2. 

Foundation of Networking Protocols: 
5-layer TCP/IP Model, 7-Layer OSI Model.Logical Addressing: IPv4 Addresses, IPv6 Addresses 
Internet Protocol: Internetworking, IPv4, IPv6, Transition from IPv4 to IPv6. 

Transport and End-to-End Protocols: 
Transport  Layer,  Transmission  Control  Protocol  (TCP),  User  Datagram  Protocol  (UDP),  TCP 
Congestion Control and Mobile TCP. Application Layer: Principles of Network Applications, HTTP, 

FTP, SMTP and DNS. 

Wireless Network and Mobile IP: 
Infrastructure of Wireless Networks, Wireless LAN Technologies, IEEE 802.11 Wireless Standard, 
Cellular Networks, Mobile IP. 

Wireless Sensor Networks ,VPNs  and Overlay Networks: 
Sensor  Networks  and  Protocol  Structures,  Communication  Energy  Model,  Clustering  Protocols, 
Routing Protocols,Virtual Private Networks (VPNs), Overlay Networks. 

 

Text Books : 
1.   Behrouz A.Forouzan, [4

th 
Edition], Data CommunicationsandNetworking,TataMcGrawHill,2007. 

2.   Jochen Schiller, [2011], Mobile Communications, Pearson Education. 

3.   Computer Networking: A Top-Down Approach Featuring the Internet, James F. Kurose, Keith 
W.Ross, Third Edition, Pearson Education, 2007 

 

Reference Books : 

1. Computer Networks, Andrew S. Tanenbaum, Fourth Edition, Prentice Hall. 

2.  An Engineering Approach to Computer Networks, S. Keshar, II Edition, Pearson Ed. 

3.   Computer and Communication Networks, Nader F. Mir, Pearson Education, 2007 

 

Question Paper Pattern: 

InternalAssessment: The question paper for internal examination shall consist of Six questions and 
has to answer any Four questions for 10 marks each 

 
EndExam: The question paper for end examination shall consist of Eight questions and has to answer 

any Five questions for 12 marks each 



SERVICE ORIENTED ARCHITECTURE & WEB SERVICES (SOAWS) 
 

Elective-I for M.Tech CSE Scheme: 2017 

CourseCode Hours/Week Credits MaximumMarks 
 
 

CS806 

 

 
L 

 

 
T 

 

 
P 

 

 
C 

Continuous 
 

Internal 

 

 
EndExam 

 

 
TOTAL 

3 - - 3 40 60 100 

SessionalExamDuration:2Hrs End ExamDuration:3Hrs 

 

Course Outcomes :At the end of the course the student will be able to 

CO1: Understand the basics of Service Oriented Architecture. 

CO2: Remember the principles of Service Oriented Architecture. 

CO3: Understand the framework of Web services and Service Oriented Architecture. 

CO4: Discuss the operations of web services and its tools. 

CO5: Describe the web services architecture. 

CO6: Demonstrate the implementation of web services. 

 

Introduction to SOA: Evolution of SOA: Fundamental SOA, Common Characteristics of contemporary 
SOA,  Benefits  of  SOA,  A  SOA  timeline  (from  XML to  Web  Services  to  SOA),The  Continuing 

evolution of SOA(StandardsorganizationsandContributingvendors),TherootsofSOA(comparingSOAto 

Past architectures). 

Principles  of  Service: Orientation:  Services-orientation  and  the enterprise, Anatomy of a service- 
oriented  architecture,  Common  Principles  of  Service-orientation,  Service  orientation  and  Object- 

orientation, Service layer abstraction, Business service layer, Orchestration service layer. 

Web Services and SOA: 
The Web services framework, Services(as Web Services), Service Registry, Service descriptions (with 
WSDL), Messaging    (with  SOAP),  Transactions,  Coordination,  Business Activity, Orchestration, 

Choreography. 

Introduction to Web Services: 
The    of web services, basic operational model of web services, tools and technologies enabling web 
services, benefits and challenges of using web services. 

Web Services  Architecture: 
Web   Services   Architecture,   Web   services   Architecture   and   its characteristics,core building 
blocksofweb  services,standards  and  technologiesavailablefor  implementing  webservices,webservices 

communication,basicstepsof implementing webservices,developing web servicesenabledapplications. 

 

Text Books : 

1.   Service-Oriented  Architecture Concepts  and Technology and Design,ThomasErl, Pearson 
Education, 2005. 

2.  Developing Java Web Services, R.Nagappan, R.Skoczylas, R.P.Sriganesh, WileyIndia,   rp –2008. 

3.  Developing EnterpriseWeb Services, S. Chatterjee, J. Webber, Pearson Education,2008. 

4. XML,WebServices,andtheDataRevolution,F.P.Coyle,Pearson Education. 



 

Reference Books : 

1.   IT Architecture and Middleware, Strategies for Building Large Integrated Systems, ChrisBritton, 
ISBN0-201-70907-4. 

2.  Understanding SOAwith Web Services, Eric Newcomer, Greg Lomow, Pearson   Education, 2005. 

3.  Building Web Services with Java, Second Edition, S.Grahamand others, Pearson Edn.,2008. 

4.  Java Web Services, D.A. Chappelland T.Jewell, O„Reilly, SPD. 

5.  Java WebServices Architecture, McGovern, et al.,    Morgan Kaufmann Publishers, 2005. 

 

QuestionPaperPattern: 

InternalAssessment:ThequestionpaperforinternalexaminationshallconsistofSixquestionsand  has    to 
answer any Four questionsfor10marks each 

 
EndExam:ThequestionpaperforendexaminationshallconsistofEightquestionsandhasto 

answeranyFivequestionsfor12marks each 



EMBEDDED SYSTEMS (ES) 
 

Elective-I for M.Tech CSE Scheme : 2017 

Course Code Hours/Week Credits Maximum Marks 
 
 

CS807 

 
L 

 
T 

 
P 

 
C 

Continuous 

Internal 

Assessment 

 
End Exam 

 
TOTAL 

3 - - 3 40 60 100 

Sessional Exam Duration : 2 Hrs End Exam Duration: 3 Hrs 

 

Course Outcomes : At the end of the course the student will be able to 

CO1: Understand design process of  Embedded systems, Complex systems  with formalisms. 

CO2: Understand 8051 micro-controller architecture, components of a micro-controller and their 
interactions to I/O in an interrupt driven multi thread environment. 

CO3: Understand advanced processor architectures with real world Interfacing, Devices and 
Communication Buses for Networked embedded systems. 

CO4: Explain software programming concepts in Assembly language, High level languages and 
embedded programming in C & C++. 

CO5: Understand Real-Time Operating System Architecture, services, RTOS programming  functions, 
RTOS VxWorks, Windows CE. 

CO6: Describe  programming environment  to develop embedded systems and its debugging 
techniques. 

 

Introduction to Embedded Systems: 
Embedded  Systems,  Complex  Systems  and  Microprocessors,  Embedded  System  Design  Process, 
Complex System Design, Formalisms of System Design, Design Examples. 8051 Architecture:  8051 

Architecture, 8051 Micro controller Hardware, Input/Output Ports and Circuits, External Memory, 

Counter   and   Timers,   Serial   data   Input/Output,   Interrupts   (To   be   referred   from   The   8051 

Microcontroller, Third Edition, Kenneth J.Ayala, Thomson). 

Advanced Processor Architectures: 
Introduction, Real World Interfacing, Processor and Memory organization , Serial and parallel Devices 
&  ports,  Wireless  Devices,  Timer  and  Counting  Devices,  Watchdog  Timer,  Real  Time  Clock, 

Networked Embedded Systems, Internet Enabled Systems, Wireless and Mobile System protocols. 

Embedded Programming Concepts: 
Software  programming  in  Assembly  language  and  High  Level  Language,  Data  types,  Structures, 
Modifiers, Loops and Pointers, Macros and Functions, object oriented Programming, Embedded 

Programming in C++ & JAVA.(refer   IV, V and VI chapters of The 8051 Microcontroller, Third 

Edition, Kenneth J.Ayala, Thomson). 

Real – Time Operating Systems: 
Introduction to RTOS, RTOS Architecture,OS Services, Basic Design Using an RTOS, Response of 
Task as Performance Metrics, Types of RTOSES, RTOS VxWorks, RTOS Programming functions, 

Windows CE, Real Time operating system issues with respect to embedded system applications. 

Embedded Software Development Process and Tools: 
Introduction  to  Embedded  Software  Development  Process  and  Tools,  Host  and  Target  Machines, 
Linking and Locating Software, Getting Embedded Software into the Target System, Testing on Host 

Machine, Simulators, Using Laboratory Tools. 

 

Text Books : 

1.Wayne Wolf (2008), Computers as Components-principles of embedded computer  system design, 
Elseveir, New Delhi, India. 

2. The 8051 Microcontroller, Third Edition, Kenneth J.Ayala, Thomson 

3. An Embedded Software Primer, David E. Simon, Pearson Education. 

 



 

Reference Books : 

1.  Embedded/Real-Time Systems, Dr.K.V.K.K.Prasad, dreamTech press. 

2.   The 8051 Microcontroller and Embedded Systems, Muhammad Ali Mazidi, Pearson. 

3. Embedded Systems, Raj Kamal, Second Edition TMH. 

4.Micro Controllers, Ajay V Deshmukhi, TMH. 

 

Question Paper Pattern: 

InternalAssessment: The question paper for internal examination shall consist of Six questions and 
has to answer any Four questions for 10 marks each 

 

 

EndExam:The question paper for end examination shall consist of Eight questions and has to answer 

any Five questions for 12 marks each 



ADVANCED DATABASE MANAGEMENT SYSTEMS(ADBMS) 
 

Elective-I for M.Tech CSE Scheme : 2017 

Course Code Hours/Week Credits Maximum Marks 
 
 

CS808 

 
L 

 
T 

 
P 

 
C 

Continuous 

Internal 

Assessment 

 
End Exam 

 
TOTAL 

3 - - 3 40 60 100 

Sessional Exam Duration : 2 Hrs End Exam Duration: 3 Hrs 

 

Course Outcomes : At the end of the course the student will be able to 

CO1: To Measure the cost of selection, join and sort query operations. 

CO2: To Understand the Complex Data Types and object oriented concepts in databases. 

CO3: To Determine the difference between centralized and client-server architectures. 

CO4: To Describe the need of Parallelism in distributed databases. 

CO5: To Understand time series, spatial, geographic and multimedia databases. 

CO6: To Understand real time transaction management. 

 

Query processing and Query Optimization: 
Measures of Query cost, Selection operation, sorting, join operation, other operations Evaluation of 
expressions, Transformation of relational expressions, Estimating statistics of expression, choice of 

evaluation plans. 

Object Based Databases and XML: Complex Data types, Structured types and Inheritance in SQL. 
Table inheritance, Array and Multi set types in SQL, Object identity and reference types in SQL, 

Implementing O-R features .Persistent Programming Languages, Object-Oriented v/s Object relational. 

Database System Architecture: Centralized and Client–server Architectures, server system architectures 

Parallel and Distributed systems. 

Parallel Databases: Introduction, I/O Parallelism, Inter query Parallelism, Intra query Parallelism, Intra 
operation parallelism, Inter operation parallelism, Design of Parallel Systems. 

Distributed Databases : Homogeneous and Heterogeneous databases, Distributed data storage, 

Distributed   Transactions,   Commit   protocols,      concurrency   control   in   Distributed   databases, 

Availability, Distributed query processing, Heterogeneous Distributed Databases. 

Advanced Data types and New Applications: Motivation, Time in databases, Spatial and Geographic 
Databases, Multimedia Databases, Mobility and personal Databases. 

Advanced Transaction processing:  Transaction processing Monitors ,Transactional Workflows, Main 
memory  databases,  Real  time  transaction  systems,  Long     Duration  Transactions,  Transaction 

Management in Multi databases. 

 

Text Books : 
1.   Henry F. Korth& Abraham Silberschatz [2006], Database System Concepts. 

 

Reference Books : 

1.   RamezElmasri ,Navathe [2009], Fundamentals of Database systems. 

 

Question Paper Pattern: 

InternalAssessment: The question paper for internal examination shall consist of Six questions and 
has to answer any Four questions for 10 marks each 

 

 

EndExam:The question paper for end examination shall consist of Eight questions and has to answer 

any Five questions for 12 marks each 



NATURAL LANGUAGE PROCESSING(NLP) 
 

Elective-I for M.Tech CSE Scheme : 2017 

Course Code Hours/Week Credits Maximum Marks 

 

 
 

CS809 

 
L 

 
T 

 
P 

 
C 

Continuous 

Internal 

Assessment 

 
End Exam 

 
TOTAL 

3 - - 3 40 60 100 

Sessional Exam Duration : 2 Hrs End Exam Duration: 3 Hrs 

 

Course Outcomes : At the end of the course the student will be able to 

CO1: Understand various phases in natural language processing 

CO2: Understand different linguistic resources software tools. 

CO3: Understand parts of speech tagging with HMM,TBL. 

CO4: Illustrate natural language grammar and context free grammar. 

CO5: Understand applications of NLP and machine translation. 

 

Introduction : Human languages, models, ambiguity, processing paradigms; Phases in natural language 
processing, applications. Text representation in computers, encoding schemes. 

Linguistics resources:  Introduction to corpus, elements in balanced corpus, TreeBank, PrpBank, 
WordNet, VerbNet etc. Resource management with XML, Management of linguistic data with the help 

of GATE, NLTK. 

Regular expressions, Finite State Automata, word recognition, lexicon.Morphology, acquisition 

models, Finite State Transducer.N-grams, smoothing, entropy, HMM, ME, SVM, CRF. 

Part of Speech tagging : Stochastic POS tagging, HMM, Transformation based tagging (TBL), 
Handling of unknown words, named entities, multi word expressions. 

A survey on natural language grammars, lexeme, phonemes, phrases and idioms, word order, 

agreement, tense, aspect and mood and agreement, Context Free Grammar, spoken language syntax. 

Parsing-Unification, probabilistic parsing, TreeBank. 

Semantics-Meaning representation : semantic analysis, lexical semantics, WordNet 
Word Sense Disambiguation-Selectional restriction, machine learning approaches, dictionary based 

approaches. Discourse-Reference resolution, constraints on co-reference, algorithm for pronoun 

resolution,text coherence, discourse structure.Applications of NLP-Spell-checking, Summarization 

Information Retrieval: 
Vector space model, term weighting, homonymy, polysemy, synonymy, improving user 
queries,Machine Translation–Overview 

 

Text Books : 

1.DanielJurafsky and James H Martin. Speech and Language Processing, 2e, Pearson 
Education, 2009 

 

Reference Books : 

1.James A.Natural language Understanding 2e,Pearson Education, 1994 

2.Bharati A., Sangal R., Chaitanya V..Natural language processing: a Paninian perspective, PHI, 2000 

3.Siddiqui T., Tiwary U. S.Natural language processing and Information retrieval , OUP,2008 

 





Question Paper Pattern: 

InternalAssessment: The question paper for internal examination shall consist of Six questions and 

has to answer any Four questions for 10 marks each 

EndExam: The question paper for end examination shall consist of Eight questions and has to answer 

any Five questions for 12 marks each 

 

 
 
 

 

. 



 

SOFT COMPUTING (SC) 
 

Elective-II for M.Tech. CSE Scheme : 2017 

Course Code Hours/Week Credits Maximum Marks 

 

 
CS810 

 
L 

 
T 

 
P 

 
C 

Continuous 

Internal 

Assessment 

 
End Exam 

 
TOTAL 

3 0 - 3 40 60 100 

Sessional Exam Duration : 2 Hrs End Exam Duration: 3 Hrs 

 

Course Outcomes : At the end of the course the student will be able to 

CO1: State the artificial neural network architecture. 

CO2: Design perceptron network with back propagation technique, auto associative network, 
bidirectional associative network, Kohonen Self-Organizing Feature Map, Learning Vector 

Quantization and Counter Propagation Network. 

CO3: Explain the fuzzy logic, fuzzy relation, fuzzy arithmetic and fuzzy measures. 

CO4: Understand fuzzy rule base system and approximate reasoning system. 

CO5: Explain encoding, selection, crossover and mutation technique in genetic algorithm. 

 

Artificial Neural Networks: 
Introduction, Basic models of ANN, important terminologies of ANNs. 
Supervised Learning Networks: Perceptron Networks, Adaptive Linear Neuron, Back propagation 

Network. 

Associative  Memory  Networks:  Training  Algorithms  for  pattern  association  Auto  associative 

Memory, Bidirectional Associative Memory (BAM), and Hopfield Networks. 

Unsupervised Learning Network: 
Introduction, Fixed Weight Competitive Nets, Maxnet, Mexican Hat Net ,Hamming Network, Kohonen 
Self-Organizing  Feature  Maps,  Learning  Vector  Quantization,  Counter  Propagation  Networks, 

Adaptive Resonance Theory Networks 

Introduction to Fuzzy Logic, Classical Sets and Fuzzy Sets: 
Introduction,  Classical  Sets  (Crisp  Sets),  Fuzzy  Sets,  Classical  Relations  -and  Fuzzy  Relations- 
Cardinality, Operations, Properties and composition. Tolerance and equivalence relations. 

Membership functionsFeatures,Fuzzification, membership value assignments, Defuzzification. 

Fuzzy Arithmetic and Fuzzy Measures: Fuzzy arithmetic, Extension principle, Fuzzy measures. 

Fuzzy Rule Base and Approximate Reasoning: 

Introduction,  Truth   Values  and  tables  in   Fuzzy  logic,  Fuzzy  Proposition,  Formation  Rules, 
Decomposition of Rules, Fuzzy Reasoning and Fuzzy Inference Systems. 

Genetic Algorithm: 
Introduction, Basic Terminologies in Genetic Algorithm, Operators in Genetic Algorithm –Encoding, 
selection, Crossover and Mutation, Applications. 

 

Text Books : 

1.S.N.Sivanandam, S.N.Deepa “Priciples of Soft Computing” WILEY Second Edition 2013 

2. S.R. Jang, C.T.Sun and E.Mizutani, “Neuro-Fuzzy and Soft Computing” PHI/Pearson Education, 
New Delhi 2004. 

3.S. Rajasekaran& G.A. VijayalakshmiPai, PHI, New Delhi 2003 

 

Reference Books : 

1.T. J. Ross, “Fuzzy Logic with Engineering Applications.” TMH, New York, 1997. 

2.TimothyJ.Ross, “Fuzzy Logic with Engineering Applications”, McGraw-Hill, 1997. 

3.Davis E.Goldberg, “Genetic Algorithms: Search, Optimization and Machine 

 



Question Paper Pattern: 
 

InternalAssessment: The question paper for internal examination shall consist of Six questions and 

has to answer any Four questions for 10 marks each 

EndExam: The question paper for end examination shall consist of Eight questions and has to answer 

any Five questions for 12 marks each 

 

 



 

HIGH PERFORMANCE COMPUTING (HPC) 
 

Elective-II for M.Tech. CSE Scheme : 2017 

Course Code Hours/Week Credits Maximum Marks 

 
 
 

CS811 

 
 

L 

 
 

T 

 
 

P 

 
 

C 

Continuous 

Internal 

Assessment 

 
 

End Exam 

 
 

TOTAL 

3 0 - 3 40 60 100 

Sessional Exam Duration : 2 Hrs End Exam Duration: 3 Hrs 

 

Course Outcomes : At the end of the course the student will be able to 

CO1: Understand the designing of parallel algorithms. 

CO2: Summarize the basic communication operations of parallel programs. 

CO3: Illustrate the Analytical modeling of parallel programs. 

CO4: Understand the programming using message passing paradigm. 

CO5: Understand the programming shared address space platforms. 

 

Introduction and Parallel algorithm design: 
Implicit parallelism, Memory system performance, Preliminaries, decomposition techniques, tasks and 
interactions, load balancing, methods for reducing interaction overheads, parallel algorithm models. 

Basic communication operations: 

Meaning of all-to-all, all-reduce, scatter, gather, circular shift and splitting routing messages in parts. 

Analytical modeling of parallel programs: 
Sources of overhead, performance metrics, the effect of granularity on performance, scalability of 
parallel systems, minimum execution time, minimum cost optimal execution time, asymptotic analysis 

of parallel programs. 

Programming using message passing paradigm: 
Principles,  Building  blocks,  MPI,  Topologies  and  embedding,  Overlapping  communication  and 
computation. 

Programming shared address space platforms: 
Thread  basics,  POSIX  threads,  Threads  creation  and  termination,  Synchronization  primitives, 
Controlling  thread  and  synchronization  attributes,  thread  cancellation,  Composite  synchronization 

constructs. 

 

Text Books : 

1.   AnanthGrama, Anshul Gupta, George Karypis, Vipin Kumar : Introduction to Parallel 
Computing, Second Edition Pearson Education, 2007. 

 

Reference Books : 

1.  Benedict R Gaster, Lee Howes, Davi d R KaeliPerhaad Mistry Dana Schaa, Heterogeneous 
Computing with OpenCL McGraw -Hill, Inc. Newyork , 2011. 

2.  Jason  Sanders,  Edward  Kandrot,  CUDA  By  Example  –An  IntroJason  Sanders,  Edward 
Kandrot, CUDA By Example –An Introduction to GeneralPurpose GPU Programming, Addison 

Wesley, 2011. 

 

Question Paper Pattern: 

InternalAssessment: The question paper for internal examination shall consist of Six questions and 
has to answer any Four questions for 10 marks each 

 
EndExam: The question paper for end examination shall consist of Eight questions and has to answer 

any Five questions for 12 marks each 



 

IMAGE AND VIDEO PROCESSING (IVP) 
 

Elective-II for M.Tech. CSE Scheme : 2017 

Course Code Hours/Week Credits Maximum Marks 
 
 

CS812 

 
L 

 
T 

 
P 

 
C 

Continuous 

Internal 

Assessment 

 
End Exam 

 
TOTAL 

3 - - 3 40 60 100 

Sessional Exam Duration : 2 Hrs End Exam Duration: 3 Hrs 

 

Course Outcomes : At the end of the course the student will be able to 

CO1: Understand the basics of image and video processing techniques. 

CO2: Identify methods for enhancing image and video processing. 

CO3: Analyse image and video models. 

CO4: Understand techniques of image and video compression. 

CO5: Explain storing, retrieving and authenticating image and video. 

 

Introduction: 
Introduction to digital image and video processing, Basic image processing techniques. 

Image and Video Processing: 
Linear and non-linear filtering, Wavelet denoising for image enhancement, basic methods for image 
restoration and identification. 

Image and Video Analysis: 
Image representation and image models – Computational models, Multiscale image decomposition and 
wavelets, random field models, image modulation models, image noise models. Statistical methods for 

image segmentation, video segmentation. Algorithms for image processing. 

Image and video compression: 
Lossless  coding,  block  truncation  coding,  fundamentals  of  vector  quantization,  wavelet  image 
compression, JPEG lossy and lossless image compression standards, multispectral image coding. 

Basic   concepts   of   video   coding   and   H.261   standard,   spatiotemporal   subband/wavelet   video 

compression, object-based video coding, MPEG video standards. 

Image and video storage, retrieval and communication: 
Image and video indexing and retrieval, A unified framework for video browsing and retrieval, image 
and video communication networks, image watermarking for copyright protection and authentication. 

 

Text Books : 

1.   Alan C Bovik, [2
nd

Edition], Handbook of Image and Video Processing, Academic Press, 2005. 

 

Reference Books : 

1. Todd R. Reed, [2004], Digital Image Sequence Processing, Compression and Analysis, CRC Press 

 

Question Paper Pattern: 

InternalAssessment: The question paper for internal examination shall consist of Six questions and 
has to answer any Four questions for 10 marks each 

 

 

EndExam: The question paper for end examination shall consist of Eight questions and has to answer 

any Five questions for 12 marks each 



 

MOBILE AD-HOC NETWORKS (MANETS) 
 

Elective-II for M.Tech. CSE Scheme : 2017 

Course Code Hours/Week Credits Maximum Marks 
 
 

CS813 

 
L 

 
T 

 
P 

 
C 

Continuous 

Internal 

Assessment 

 
End Exam 

 
TOTAL 

3 - - 3 40 60 100 

Sessional Exam Duration : 2 Hrs End Exam Duration: 3 Hrs 

 

Course Outcomes : At the end of the course the student will be able to 

CO1: Understand the basic concepts of ad-hoc networks, Wireless channel characteristics & 
Mobility models. 

CO2: Elaborate goals, design issues,classification of MAC protocols & Contention based 
protocols using various mechanisms, IEEE standards:802.11a, 802.11b, 802.11g, 

802.15. HIPERLAN. 

CO3: Differentiate Proactive Vs Reactive routing and types of network routing algorithms. 

CO4: Explain Transport layer, ad-hoc transport protocols& security issues in ad-hoc networks. 

CO5: Understand the concepts of cross layer design,optimization techniques & Integration of 
Adhoc networks for 4G . 

 

Introduction: 
Introduction to ad-hoc networks – definition, characteristics features, applications. 
Characteristics of Wireless channel, Ad-hoc Mobility Models:- Indoor and outdoor models. 

Medium Access Protocols: 
MAC Protocols: design issues, goals and classification. Contention based protocols- with 
reservation, scheduling algorithms, protocols using directional antennas. IEEE standards: 

802.11a, 802.11b, 802.11g, 802.15. HIPERLAN. 

Network Protocols: 
Routing Protocols:  Design  issues,  goals  and  classification.  Proactive  Vs  reactive  routing,  Unicast 
routing  algorithms,  Multicast  routing  algorithms,  hybrid  routing  algorithm,  Energy  aware  routing 

algorithm, Hierarchical Routing, QoS aware routing. 

End-End Delivery & Security: 
Transport layer : Issues in desiging- Transport layer classification, adhoc transport protocols.Security 
issues in adhoc networks: issues and challenges, network security attacks, secure routing protocols. 

Cross Layer Design & Integration Of Adhoc for 4G: 

Cross layer Design: Need for cross layer design, cross layer optimization, parameter optimization 

techniques, Cross layer cautionary prespective. Intergration of adhoc with Mobile IP networks. 

 

Text Books : 

1. C.Siva Ram Murthy and B.S.Manoj, Ad hoc Wireless Networks Architectures and 
protocols,2nd edition, Pearson Education. 2007 

2. Charles E. Perkins, Ad hoc Networking, Addison – Wesley, 2000 

 

Reference Books : 

1. Stefano Basagni, Marco Conti, Silvia Giordano and Ivan stojmenovic, Mobile ad hoc 
networking, Wiley-IEEE press, 2004. 

2. Mohammad Ilyas, The handbook of adhoc wireless networks, CRC press, 2002. 

3. T. Camp, J. Boleng, and V. Davies “A Survey of Mobility Models for Ad Hoc Network 

4. Research,” Wireless Commun. and Mobile Comp., Special Issue on Mobile Ad Hoc 
Networking Research, Trends and Applications, vol. 2, no. 5, 2002, pp. 483–502. 

5. A survey of integrating IP mobility protocols and Mobile Ad hoc networks, Fekri 
M.Abduljalil and Shrikant K. Bodhe, IEEE communication Survey and tutorials, v no.1 2007 

6. V.T. Raisinhani and S.Iyer “Cross layer design optimization in wireless protocol 



 

 

stacks”Comp. communication, vol 27 no. 8, 2004. 

7. V.T.Raisinhani and S.Iyer,”ÉCLAIR; An Efficient Cross-Layer Architecture for wireless 
protocolstacks”,World Wireless cong., San francisco,CA,May 2004. 

8. V.Kawadia and P.P.Kumar,”A cautionary perspective on Cross-Layer design,”IEEE Wireless 
commn., vol 12, no 1,2005 

 

Question Paper Pattern: 

InternalAssessment: The question paper for internal examination shall consist of Six questions and 
has to answer any Four questions for 10 marks each 

 
EndExam: The question paper for end examination shall consist of Eight questions and has to answer 

any Five questions for 12 marks each 



 

ADVANCED COMPUTER ARCHITECTURE (ACA) 
 

Elective-II for M.Tech. CSE Scheme : 2017 

Course Code Hours/Week Credits Maximum Marks 
 
 

CS814 

 
L 

 
T 

 
P 

 
C 

Continuous 

Internal 

Assessment 

 
End Exam 

 
TOTAL 

3 - - 3 40 60 100 

Sessional Exam Duration : 2 Hrs End Exam Duration: 3 Hrs 

 

Course Outcomes : At the end of the course the student will be able to 

CO1: Understand Parallel computer models, Parallelism, Program partitioning, Scheduling and 
Program flow mechanisms. 

CO2: Identify tradeoffs between Complex Instruction Set Computers (CISC), Reduced 
Instruction Set Computers (RISC), Scalar and Vector processor. 

CO3: Explain Hierarchical bus system and Backplane bus specification. 

CO4: Understand Cache memory organization, Shared memory organization and concepts in 
Hierarchical memory technology. 

CO5: Classify Pipeline Processors based on Processing levels, Configurations and Control 
Strategies. 

CO6: Understand Multiprocessor System Inter connects, Cache Coherence, Synchronization 
Mechanisms and Message Passing Mechanisms. 

 

Parallel Computer Models: 
The State of Computing, Multiprocessors and Multi computers, Multi vector and SIMD computers, 
Conditions of Parallelism, Program Partitioning and Scheduling- Grain Sizes and Latency, Grain 

Packing and Scheduling, Program flow Mechanisms. 

System Interconnect Architecture: 
Network properties and Routing, Static Connection Networks, Dynamic Connection Networks, 
Advanced Processor Technology, Superscalar and Vector Processor, Super scalar Processors , VLIW 

Architecture, Buses And Arbitration- Hierarchical Bus System, Backplane Bus Specification. 

Memory Hierarchy: 
Hierarchical Memory Technology, Inclusion, Coherence and Locality, Memory Capacity Planning, 
Cache Memory Organization, Cache Addressing Models, Shared Memory Organizations- Interleaved 

Memory Organization, Bandwidth and fault Tolerance, Memory Allocation Schemes. 

Pipelining And Superscalar Techniques: 

Linear Pipeline Processors, Nonlinear Pipeline Processors, Instruction Pipeline Design, Arithmetic 
Pipeline Design-Computer Arithmetic Principles, Static Arithmetic Pipeline, Multifunctional 

Arithmetic Pipeline. 

Multiprocessors And Multi-Computers: 
Multiprocessor System Interconnects, Cache Coherence and Synchronization Mechanisms, Message 
Passing Mechanisms- Message Routing Schemes, Deadlock and Virtual Channels, Flow Control 

Strategy. 

 

Text Books : 

1.Kai Hwang (2000), Advanced Computer Architecture- Parallelism, Scalability, Programmability, 
The McGraHill. 

 

Reference Books : 

1.David E. Culler, J. P. Singh, Anoop Gupta, Harcourt Asiam, Morgan Kaufmann (1999), Parallel 

Computer Architecture, Elsevier, India. 

2.V. Rajararnan, C. Siva Ram Murthy (2000), Parallel Computers - Architecture and Programming, 
Prentice Hall of India, New Delhi. 



 

Question Paper Pattern: 

InternalAssessment: The question paper for internal examination shall consist of Six questions and 

has to answer any Four questions for 10 marks each 
 

 

EndExam: The question paper for end examination shall consist of Eight questions and has to answer 

any Five questions for 12 marks each 



 

TECHNICAL ENGLISH (TE) 
 

I Semester: Common for All  M.Tech 

Programmes 

Scheme: 2017 

Course 

Code 

 

Category 
 

Hours/Week 
 

Credits 
 

Maximum Marks 

 
 

AU101 

 
 

Foundation 

 
L 

 
T 

 
P 

 
C 

Continuous 

Internal 

Assessment 

 

End 

Exam 

 
TOTAL 

1 1 - - - - - 

Sessional Exam Duration: - End Exam Duration: - 

 

Course Outcomes: At the end of the course  students will be able to 

CO 1: Write Technical Reports, Journal Papers and Project Reports. 

CO 2: Write Job Applications, Resumes and Statements of Purpose. 

 

Course Content 

1. Technical Reports –Formats and Styles 
a) Feasibility Report 

b) Factual Report 

c) Project Reports 

2. Journal Papers- Formats 

3. Paper Presentation Strategies 

4. Statement of Purpose for Internships and Apprenticeships 

5. Letter Writing- Job Applications, Resume Preparation 

6. Common Errors in Research Papers 

 
Reference Books: 

1. Sangeeta Sharma &Binod Mishra, Communication Skills for Engineers and Scientists, 
PHI Learning Private Limited. 

2. M. Ashraf Rizvi, Effective Technical Communication, Tata McGraw-Hill Publishing 
Company Ltd., 2005. 

3. Thomas S. Kane , TheOxford Essential Guide to Writing, OUP, 2010 

4. Joan van Emden, A Guide to Technical Report Writing 
http://scisweb.ulster.ac.uk/~projects/guide-to-technical-writing-1.pdf 

http://scisweb.ulster.ac.uk/~projects/guide-to-technical-writing-1.pdf


 

SOFTWARE LAB-1 
 

 
M.Tech CSE-I Semester Scheme : 2017 

Course Code Hours/Week Credits Maximum Marks 

 
 
 

CS804 

 
 

L 

 
 

T 

 
 

P 

 
 

C 

Continuous 
 

Internal 
 

Assessment 

 
 

End Exam 

 
 

TOTAL 

0 0 3 2 50 50 100 

Sessional Exam Duration : 3 Hrs End Exam Duration: 3 Hrs 

 

Course Outcomes :  At the end of the course the students will be able to 

CO1: Implement programs on linear data structures 
CO2: Implement operations on binary search trees. 

CO3: Develop  programs for all pairs shortest path and travelling sales person's problems 

using dynamic programming. 

CO4: Develop a program for solving 8-Queen's problem using back tracking technique. 

List of experiments 
 

Advanced Data Structures and Algorithms (ADSA) 
 

1. a) Implementation of Merging of two sorted arrays. 

b) Implementation of Polynomial manipulation using Linked Lists. 

2. a) Implementation of Operations on Stack using Linked Lists. 

b) Implementation of Operations on Circular Queue using Arrays. 

3. Implementation of Postfix Expression Evaluation. 

4. Implementation of Operations on Binary Search Trees. 

5. Implementation of Heap Sort. 

6. Implementation of  binary search technique using divide and conquer method. 

7. Implementation of all pairs shortest path using dynamic programming. 

8. Implementation of 8-Queens problem using backtracking. 

9. Implementation of travelling salesperson problem using dynamic programming. 
 
 

InternalAssessment: 50 
 

EndExam: 50 



 

SOFTWARE LAB-2 
 

 
M.Tech CSE-I Semester Scheme : 2017 

Course Code Hours/Week Credits Maximum Marks 

 
 
 

CS805 

 
 

L 

 
 

T 

 
 

P 

 
 

C 

Continuous 
 

Internal 
 

Assessment 

 
 

End Exam 

 
 

TOTAL 

0 0 3 2 50 50 100 

Sessional Exam Duration : 3 Hrs End Exam Duration: 3 Hrs 

 

Course Outcomes :  At the end of the course the students will be able to 

CO1: Develop TCL scripts to simulate TCP/IP based wired networks communications. 
CO2: Develop AWK scripts to analyse the network performance using Xgraph tool. 

CO3: Develop  TCL scripts to simulate wireless networks. 

CO4: Analyze the performance of AODV, DSR and DSDV routing protocols. 

List of experiments 

 
Advanced Computer Networks(NS2 Simulation Programs) 

 
1. Simulating TCP and UDP communication between two computers. 

2. Simulate the behaviour of 

a) Node Failure and    b) Link Failure with both Static and Dynamic Routing. 

3. Simulate multicasting routing approach. 

4. Analyze the network performance using awk and xgraph tools. 

5. Studying TCP congestion window size through Xgraph. 

6. Simulate a simple wireless network with 5 nodes. 

7. Simulate a MANET with 2 nodes which are moving towards each other. 

8. Simulate a) Hidden node problem and b) Exposed node problem in WLAN. 

Also use RTS and CTS handshake scheme to solve these problems. Justify your answer. 

9. Analyze the starvation and fairness of IEEE 802.11 MAC. 

10. Compare the performance of AODV, DSR and DSDV routing protocols. 

 
 

InternalAssessment: 50 
 

EndExam: 50 



 

ARTIFICIAL INTELLIGENCE (AI) 
 

II Semester :CSE Scheme : 2017 

Course Code Hours/Week Credits Maximum Marks 
 
 

CS815 

 
L 

 
T 

 
P 

 
C 

Continuous 

Internal 

Assessment 

 
End Exam 

 
TOTAL 

3 - - 3 40 60 100 

Sessional Exam Duration : 2 Hrs End Exam Duration: 3 Hrs 

 

Course Outcomes : At the end of the course the student will be able to 

 CO1: Understand the basic principles, applications of Artificial Intelligence.  

 CO2: Formalize a given problem in the language/framework of AI methods (search problem, as a 
constraint satisfaction problem). 

 

 CO3: Represent Knowledge using Predicate logic and rules.  

 CO4: Describe how to implement strategies, procedures for game playing.  

   

What is Artificial Intelligence? 
The AI problems, the underlying Assumption, What is an AI Technique? The level of the model, 

Criteria for success, Problems, problem spaces, and search - defining the problem as a state space 

search, production systems, Problem characteristics, production system characteristics, issues in the 

design of search programs. 

Heuristic Search Techniques: 
Generate and test, Hill climbing, Best first search, problem reduction, constraint satisfaction, Mean 
ends analysis. 

Knowledge Representation: 
Representations  and  mappings,  approaches  to  knowledge  representation,  Issues  in  Knowledge 
Representation, The Frame Problem. 

Using Predicate logic: 
Representing simple facts in logic, Representing Instance and Isa relationships, Computable Functions 
and  Predicates,  Resolution.  Representing  Knowledge  Using  Rules  -  Procedural  versus  declarative 

knowledge, logic programming, forward versus backward reasoning, matching. 

Weak Slot And Filler Structures: 
Semantic nets, Frames. Strong Slot And Filler Structures - Conceptual dependency, scripts, CYC. 
Game Playing - MIN MAX search procedure, Adding Alpha Beta cutoffs. 

 

Text Books : 

1.   Elaine Richie Kevin Knight [2008], [2
nd 

Edition], Artificial Intelligence, TMH. 

 

Reference Books : 

1.   Stuart Russell, Peter Norvig [2008], [2
nd  

Edition], Artificial Intelligence A Modern 
Approach, Pearson Education. 

2.   Nils J. Nilsson: Principles of Artificial Intelligence – Narosa Publication house. 

3.   Artificial Intelligence, Winston, Patrick, Henry, Pearson Education. 

 

Question Paper Pattern: 

InternalAssessment: The question paper for internal examination shall consist of Six questions and 
has to answer any Four questions for 10 marks each 

 

 

EndExam: The question paper for end examination shall consist of Eight questions and has to answer 

any Five questions for 12 marks each 



 

CLOUD COMPUTING (CC) 
 

II Semester :CSE Scheme : 2017 

Course Code Hours/Week Credits Maximum Marks 

 
 
 

CS816 

 
 

L 

 
 

T 

 
 

P 

 
 

C 

Continuous 

Internal 

Assessment 

 
 

End Exam 

 
 

TOTAL 

3 0 - 3 40 60 100 

Sessional Exam Duration : 2 Hrs End Exam Duration: 3 Hrs 

 

Course Outcomes : At the end of the course the student will be able to 

CO1: State the roots, deployment models and features of cloud computing. 

CO2: Summarize the usage and characteristics of virtualization in a cloud computing environment. 

CO3: Illustrate thread, task and map reduce programming models using Aneka. 

CO4: Explain the steps involved in creating apps using Salesforce.com and Google App Engine. 

CO5: Understand Grep the Web architecture and ECG using Amazon cloud. 

 

Introduction to Cloud Computing: 
Roots  of  Cloud  Computing,  Layers  and  Types  of  Clouds,  features  of  a  Cloud,  Challenges  and 
Risks,Cloud InfrastructureManagement, Infrastructure as a Service Providers, Platform as a Service 

Providers, Challenges andOpportunities. 

Virtualization: 
Introduction, Characteristics of Virtualized Environments, Virtualization and Cloud Computing, Pros 
and Cons of Virtualization, Technology Examples,VM Migration Services, VM Provisioning in the 

Cloud Context,  Future Research Directions. 

Programming Enterprise Clouds using Aneka: 
Introduction  to  Aneka  Architecture,  Thread  Programming  using  Aneka,  Task  Programming  using 
Aneka, Map Reduce Programming using Aneka. 

Developing Cloud Applications: 
Salesforce.com: Create an account, create an object, make the app and test it, Google App Engine: 
Create and uploading the app, Registration, Windows Microsoft Azure: Creation of an app, Running 

the app locally. 

Cloud Applications and usage: 
Integration of private and public clouds, GrepTheWeb on Amazon cloud, ECG, Hosting Massively 
Multiplayer Games on Cloud, Hosting Twitter and Facebook on Cloud. 

 

Text Books : 

1.  "Cloud   Computing:   A   Practical   Approach"   by   Toby   Velte,   Anthony   Velte,   Robert 
Elsenpeter.McGraw-Hill, Inc. New York, NY, USA. 

2.  RajkumarBuyya,  Christian  Vecchiola,  S.ThamaraiSelvi,  "Mastering  Cloud  Computing",  1st 
Edition, McGraw Hill Publications. 

Reference Books : 

1.RajKumarBuyya, James Broberg, "Cloud Computing Principles and Paradigms", John Wiley & Sons 
Publications. 

2.Judith Hurwitz, R Bloor, M Kanfman, F Halper, "Cloud Computing for Dummies", 1st Edition, 
Wiley Publishers, 2009. 



 

Question Paper Pattern: 

InternalAssessment: The question paper for internal examination shall consist of Six questions and 

has to answer any Four questions for 10 marks each. 

 
EndExam: The question paper for end examination shall consist of Eight questions and has to answer 

any Five questions for 12 marks each 



 

 Continuous  

L T P C Internal 
 

Assessment 

End Exam TOTAL 

3 0 - 3 40 60 100 

 

 

 DATA SCIENCE (DS)  

II Semester :CSE  Scheme : 2017 

Course Code Hours/Week            Credits Maximum Marks 

 

 
 

CS817 
 

 
 
 

Sessional Exam Duration : 2 Hrs                                     End Exam Duration: 3 Hrs 
 
 

Course Outcomes : At the end of the course the student will be able to 

CO1: Illustrate 6 Phases Of Data Analytics Life Cycle. 

CO2: Make an initial analysis of the data using R. 

CO3: Determine The Number of Clusters for a Given Use Case Using K-Means 

Clustering algorithm. 

CO4: Identify The Frequent Item Sets For A Given Data Using Apriori Algorithm. 

CO5: Describe Linear And Logistic Regression Models. 

CO6: Classify The Given Data Using Decision Tree And Naive Bayes Classifier. 

CO7: Demonstrate Time Series Analysis Using ARIMA Model. 

CO8: Describe the Challenges and Tools for Analyzing Text and other Unstructured Data. 

 

Introduction to Big Data Analytics: 
Big Data Overview, State of the Practice in Analytics, Key Roles for the New Big Data Ecosystem, 
Examples of Big Data Analytics. Data Analytics Lifecycle: Overview, Discovery, Data Preparation, 

Model  Planning,  Model  Building,  Communicate  Results,  Operationalize,  Case   Study:  Global 

Innovation Network and Analysis (GINA). Review of Basic Data Analytic Methods Using R: 

Introduction to R, Exploratory Data Analysis, Statistical Methods for Evaluation. 

Advanced Analytical Theory and Methods: 
Clustering:  Overview,  K-means,  Additional  Algorithms.  Association  Rules:  Overview,  A  priori 
Algorithm,   Evaluation   of   Candidate   Rules,   Applications   of   Association   Rules,   An   Example: 

Transactions in a Grocery Store, Validation and Testing, Diagnostics. 

Advanced Analytical Theory and Methods: Regression: 

Linear  Regression,  Logistic  Regression,  Reasons  to  Choose  and  Cautions,  Additional  Regression 
Models.   Classification:   Decision   Trees,   Naive   Bayes,   Diagnostics   of   Classifiers,   Additional 

Classification Methods. 

Advanced Analytical Theory and Methods: Time Series Analysis 
Overview of Time Series Analysis, ARIMA Model. Additional Methods. Text Analysis: Text Analysis 
Steps, A Text Analysis Example, Collecting Raw Text, Representing Text, Term Frequency-Inverse 

Document Frequency (TFIDF), Categorizing Documents by Topics, Determining Sentiments, Gaining 

Insights. 

Advanced Analytics-Technology and Tools: Map Reduce and Hadoop 
Analytics for Unstructured Data, The Hadoop Ecosystem. In-Database Analytics: SQL Essentials, In- 

Database Text Analysis. 

 

Text Books : 

1. Data Science & Big Data Analytics Discovering, Analyzing, Visualizing and Presenting Data EMC 

Education Services ,Wiley Publishers. 

 

Reference Books : 

1.Mark Gardener, “Beginning R - The Statistical Programming Language”, John Wiley & Sons, Inc., 



 

 

2012. 

2. Jiawei Han and Micheline Kamber, “Data Mining: Concepts and Techniques”, Morgan Kaufmann 
Publishers, 3rd ed, 2010. 

3. Thomas A. Runkler , “Data Analytics: Models and Algorithms for Intelligent Data Analysis”, 
Springer Science & Business Media, 2012. 

Question Paper Pattern: 

InternalAssessment: The question paper for internal examination shall consist of Six questions and 
has to answer any Four questions for 10 marks each. 

 
EndExam: The question paper for end examination shall consist of Eight questions and has to answer 

any Five questions for 12 marks each 



 

MACHINE AND DEEP LEARNING (MDL) 
 

Elective-III for M.Tech. CSE Scheme : 2017 

Course Code Hours/Week Credits Maximum Marks 

 
 
 

CS820 

 
 

L 

 
 

T 

 
 

P 

 
 

C 

Continuous 

Internal 

Assessment 

 
 

End Exam 

 
 

TOTAL 

3 0 - 3 40 60 100 

Sessional Exam Duration : 2 Hrs End Exam Duration: 3 Hrs 

 

Course Outcomes : At the end of the course the students  will be able to 

CO1: understand the basic neural network architecture and algorithms. 

CO2: understand supervised and unsupervised learning process. 

CO3: understand the process of building a machine learning algorithm. 

CO4: describe the architecture, parameters and  multi-tasking in deep learning. 

 

Introduction of Neural Networks: 
What is a neural network? Human Brain, Models of a Neuron, Neural networks viewed as Directed 
Graphs,  Feedback,  Network  Architectures,  Knowledge  Representation,  Artificial  Intelligence  and 

Neural Networks. 

Learning Process: 
Error  Correction  learning,  Memory  based  learning,  Hebbian  learning,  Competitive,  Boltzmann 
learning, Credit Assignment Problem, Supervised and Unsupervised Learning, Memory, Adaption, 

Statistical nature of the learning process. 

Machine Learning Basics: 
Learning Algorithms ,Capacity, Overfitting and Underfitting, Hyperparameters and Validation Sets , 
Estimators, Bias and Variance , Maximum Likelihood Estimation , Bayesian Statistics , Supervised 

Learning Algorithms , Unsupervised Learning Algorithms , Stochastic Gradient Descent , Building a 

Machine Learning Algorithm , Challenges Motivating Deep Learning 

Deep Feedforward Networks: 
Example: Learning XOR , Gradient-Based Learning , Hidden Units , Architecture Design , Back- 
Propagation and Other Differentiation Algorithms 

Regularization for Deep Learning: 
Parameter Norm Penalties , Norm Penalties as Constrained Optimization , Regularization and Under- 
Constrained Problems , Dataset Augmentation  Noise Robustness , Semi-Supervised Learning , Multi- 

Task Learning , Early Stopping ,Parameter Tying and Parameter Sharing , Sparse representations, 

Bagging and Other Ensemble Methods , Dropout ,Adversarial Training , Tangent Distance, Tangent 

Prop, and Manifold Tangent Classifier 

 

Text Books : 

1.SimonHaykin,[2
nd 

edition], [2005] Neural networks A comprehensive foundations, Pearson 
Education. 

2.Deep Learning by Ian Goodfellow ,YoshuaBengio ,Aaron Courville, The MIT Press Cambridge, 
England [2016] 

 

Reference Books : 

1.Neural networks in Computer intelligence, Li Min Fu TMH  [2003] 

2.Machine Learning by Tom M.Mitchell, McGraw Hill Education  [2013] 

3.Neural networks James A Freeman David M.Skapura Pearson education  [2004] 

4. Deep   Learning with Tensorflow by Giancarlo Zaccone,   Md. Rezaul Karim, Ahmed Menshawy, 
Packt Publishing Limited [2017] 



 

Question Paper Pattern: 

InternalAssessment: The question paper for internal examination shall consist of Six questions and 

has to answer any Four questions for 10 marks each. 

 
EndExam: The question paper for end examination shall consist of Eight questions and has to answer 

any Five questions for 12 marks each 



 

SOFTWARE QUALITY AND TESTING (SQT) 
 

Elective-III for M.Tech. CSE Scheme : 2017 

Course Code Hours/Week Credits Maximum Marks 

 
 
 

CS821 

 
 

L 

 
 

T 

 
 

P 

 
 

C 

Continuous 

Internal 

Assessment 

 
 

End Exam 

 
 

TOTAL 

3 0 - 3 40 60 100 

Sessional Exam Duration : 2 Hrs End Exam Duration: 3 Hrs 

 

Course Outcomes : At the end of the course the student will be able to 

CO1: Understand the importance of software quality/software testing and apply software testing 
techniques for information systems development. 

CO2: Generate test cases from software requirements using  various test processes for continuous 
quality improvement. 

CO3: Apply software testing techniques in commercial environments and assess the adequacy of    test 
suites using control flow, data flow, and program mutation. 

CO4: Identify the graph and transaction flows implementation use of  various testing techniques. 

CO5: Understand the importance and limitations of domain testing.  Differentiate ugly and nice 
domains. 

 

Software Quality: 

What is Software quality, Total Quality management. 
Software quality metrics, product quality metrics, In-process quality metrics, metrics for software 

quality maintenance, Examples. 

Software Testing: 
Introduction, Purpose of testing, Some Dichotomies, Model for testing, Consequences of bugs, 
Taxonomy for bugs. 

Flow Graphs and Path Testing: 
Path testing basics, Path Predicates and Achievable paths, Path Sensitizing, Path Instrumentation. 

Fuzzy Rule Base and Approximate Reasoning Transaction Flow Testing: 
Flows, Transaction Flow Testing Techniques 
Data Flow Testing : Basics and Testing Strategies. 

Genetic Algorithm Domain Testing: 
Domains and paths, Domain Testing, Domains and Interface Testing, Domains and Testability. 

 

Text Books : 

1.  Stephen H. Kan [2008], Metrics and Models in Software Quality Engineering, Pearson 
Education 

2.  Boris Beizer, Software Tesing Techniques, Dreamtech Press 

 

Question Paper Pattern: 

InternalAssessment: The question paper for internal examination shall consist of Six questions and 
has to answer any Four questions for 10 marks each 

 
EndExam: The question paper for end examination shall consist of Eight questions and has to answer 

any Five questions for 12 marks each 



 

COMPUTER VISION (CV) 
 

Elective-III for M.Tech. CSE Scheme : 2017 

Course Code Hours/Week Credits Maximum Marks 
 
 

CS822 

 
L 

 
T 

 
P 

 
C 

Continuous 

Internal 

Assessment 

 
End Exam 

 
TOTAL 

3 - - 3 40 60 100 

Sessional Exam Duration : 2 Hrs End Exam Duration: 3 Hrs 

 

Course Outcomes : At the end of the course the student will be able to 

CO1: Classify Image representations. 

CO2: Apply Image transformation methods. 

CO3:Implement image processing algorithms. 

CO4:Design face detection and recognition algorithms. 

 

Image model and acquisition: 
The image model and acquisition, image shape, sampling, intensity images, color images, range 
images, image capture, scanners. 

Statistical and spatial operations: 
Statistical  and  spatial  operations,  Gray level  transformations,  histogram  equalization,  multi  image 
operations.  Spatially  dependent  transformations,  templates  and  convolution,  window  operations, 

directional smoothing, other smoothing techniques. 

Segmentation,  Edge detection and Morphological operations: 
Segmentation and Edge detection, region operations, Basic edge detection, second order detection, 
crack edge detection, edge following, gradient operators, compass & Laplace operators.Morphological 

and other area operations, basic morphological operations, opening and closing operations, area 

operations, morphological transformations. 

Image compression: 
Image compression: Types  and  requirements,  statistical  compression,  spatial  compression,  contour 
coding, quantizing compression. 

Representation and Description: 
Representation and Description, Object Recognition, 3-D vision and Geometry, Digital Watermarking. 
Texture Analysis. 

 

Text Books : 

1.D. A. Forsyth, J. Ponce ,Computer Vision: A Modern Approach, PHI Learning 2009. 

 

Reference Books : 

1.Milan Soanka, Vaclav Hlavac and Roger Boyle, Digital Image Processing and Computer Vision- 
Cengage Learning, 2014 

2.R.C. Gonzalez and R.E. Woods, Digital Image Processing, Pearson Education, 2007 

 

Question Paper Pattern: 

InternalAssessment: The question paper for internal examination shall consist of Six questions and 
has to answer any Four questions for 10 marks each 

 
EndExam: The question paper for end examination shall consist of Eight questions and has to answer 

any Five questions for 12 marks each 



 

INTERNET OF THINGS (IoT) 
 

Elective-III for M.Tech. CSE Scheme : 2017 

Course Code Hours/Week Credits Maximum Marks 
 

 
 

CS823 

 
 

L 

 
 

T 

 
 

P 

 
 

C 

Continuous 
 

Internal 
 

Assessment 

 
 

End Exam 

 
 

TOTAL 

3 0 - 3 40 60 100 

Sessional Exam Duration : 2 Hrs End Exam Duration: 3 Hrs 

 

Course Outcomes : At the end of the course the student will be able to 

CO1: Describe the IoT Design Methodology. 

CO2: Understand the design of a portable IoT using Arduino/ Raspberry Pi. 

CO3: Understand the deployment of an IoT application and connect to the cloud. 

CO4: Describe the applications of IoT. 

 

Introduction to IoT: 
Definition & Characteristics of IoT-Physical design - Logical design – IoT Enabling Technologies-IoT 
Levels and Deployment Templates -IoT vs M2M. 

IoT Design Methodology: 
IoT  systems  management  –  Simple  Network  Management  Protocol  (SNMP)-  Network  Operator 
Requirement- IoT Design Methodology – Specifications Integration and Application Development. 

Building IoT with Arduino: 
AVR Family with Arduino AT Mega 328- Interfaces - Arduino IDE – Programming – Interfacing 
LED- Interfacing LED and Switch with Arduino. 

Wireless Technologies for IoT (Layer 1 & 2): 
WiFi (IEEE 802.11), Bluetooth/Bluetooth Smart, ZigBee/ZigBeeSmart , UWB (IEEE 802.15.4). 

Building IoT with Raspberry Pi : 
Basic Building blocks of IoT Device- Raspberry Pi – About the board – Raspberry Pi Interfaces – 

Programming  Raspberry  Pi  with  Python–  Controlling  LED,  Interfacing  LED  and  Switch  with 

Raspberry Pi. 

Case Studies and Advanced Topics: 
Various Real time applications of IoT- Connecting IoT to cloud – Cloud Storage for IoT – Data 
Analytics for IoT – Software & Management Tools for IoT. 

 

Text Books : 

1.  ArshdeepBahga, Vijay Madisetti, “Internet of Things – A hands-on approach”, Universities 
Press, 2015. 

2.  Manoel Carlos Ramon, “Intel® Galileo and Intel® Galileo Gen 2: API Features and Arduino 
Projects for Linux Programmers”, Apress, 2014. 

3.  Marco Schwartz, “Internet of Things with the Arduino Yun”, Packt Publishing, 2014. 

 

Reference Books : 

1.  Hazenberg. Meta Products. Building the Internet of Things. UitgeverijBis, 2011. 

2.  Greenfield, Adam. Everyware: The dawning age of ubiquitous computing. New Riders, 2010. 

 

Question Paper Pattern: 

InternalAssessment: The question paper for internal examination shall consist of Six questions and 
has to answer any Four questions for 10 marks each. 

 
EndExam: The question paper for end examination shall consist of Eight questions and has to answer 

any Five questions for 12 marks each 



 

INFORMATION RETRIEVAL SYSTEM (IRS) 
 

Elective-III for M.Tech. CSE Scheme : 2017 

Course Code Hours/Week Credits Maximum Marks 

 
 
 

CS824 

 
 

L 

 
 

T 

 
 

P 

 
 

C 

Continuous 

Internal 

Assessment 

 
 

End Exam 

 
 

TOTAL 

3 0 - 3 40 60 100 

Sessional Exam Duration : 2 Hrs End Exam Duration: 3 Hrs 

 

Course Outcomes : At the end of the course the student will be able to 

CO1: Understand core concepts, models and basic algorithms involved in processing and retrieval 
of information. 

CO2: Formulate queries to evaluate existing information retrieval systems. 

CO3: Perform clustering, searching and visualization techniques on Retrieval Systems. 

CO4: Understand software and hardware text search algorithms. 

CO5: Assess the performance of Information systems. 

CO6: Understand theories to effectively solve information retrieval problems in real world 
Situations. 

 

Introduction: 
Basic  Concepts,  Past,  Present  and  Future  of  IRS,  Retrieval  Process.  Modeling:  Introduction,  A 

taxonomy of IR Models, Retrieval: Ad-hoc and Filtering, A Formal Characterization of IR Models, 

Classic IR, Alternative Set Theoretic Models, Alternative Algebraic Models. 

Retrieval Evaluation: 
Introduction,   Retrieval   Performance   Evaluation,   Reference   Collections.    Query   languages: 
Introduction, Keyword-based querying, Pattern Matching, Structural Queries, Query Protocols. 

Document and Term Clustering: 
Introduction, Thesaurus generation, Item clustering, Hierarchy of Clusters– User Search Techniques: 
Search Statements and Binding, Similarity measures and ranking, Relevance Feedback, Selective 

Dissemination of Information Search, Weighted Searches of Boolean Systems, Searching the 

INTERNET and Hypertext- Information Visualization: Introduction, Cognition and perception, 

Information Visualization Technologies. 

Text Search Algorithms: 
Introduction, Software Text Search Algorithms, Hardware Text Search Systems. 
Information System Evaluation: Introduction, Measures used in System Evaluation, Measurement 

Example - TREC results. 

Multimedia Information Retrieval: 
Models and Languages – Data Modeling, Query Languages, Indexing and Searching - Libraries and 
Bibliographical Systems – Online IR Systems and Document databases, Online Public Access Catalogs 

(OPACs), Digital Libraries. 

 

Text Books : 

1.Modern Information Retrieval By Ricardo Baeza-Yates, Pearson Education, 2007. 

2.  Information Storage and Retrieval Systems: Theory and Implementation by Kowalski, Gerald J, 
Mark T, Maybury, Kluwer Academic Press, 2000. 

 

Reference Books : 

1.Information Retrieval Data Structures and Algorithms By William B Frakes, Ricardo Baeza-Yates, 
Pearson Education, 1992. 

2.Information Storage &RetievalBy Robert Korfhage – John Wiley & Sons. 



 

 

3. Introduction to Information Retrieval By Christopher D. Manning and PrabhakarRaghavan, 
Cambridge University Press, 2008. 

 

Question Paper Pattern: 

InternalAssessment: The question paper for internal examination shall consist of Six questions and 
has to answer any Four questions for 10 marks each. 

 
EndExam: The question paper for end examination shall consist of Eight questions and has to answer 

any Five questions for 12 marks each. 



 

OOAD AND DESIGN PATTERNS (OOADDP) 
 

Elective-IV for M.Tech. CSE Scheme : 2017 

Course Code Hours/Week Credits Maximum Marks 

 
 
 

CS825 

 
 

L 

 
 

T 

 
 

P 

 
 

C 

Continuous 

Internal 

Assessment 

 
 

End Exam 

 
 

TOTAL 

3 0 - 3 40 60 100 

Sessional Exam Duration : 2 Hrs End Exam Duration: 3 Hrs 

 

Course Outcomes : At the end of the course the student will be able to 

CO1: Understand UML importance in basic structural modeling. 

CO2: Explain advanced concepts in modeling static view of a system. 

CO3: Describe the Dynamic scenarios using UML Behavioral Diagrams. 

CO4: Understand the importance of design patterns in solving object oriented design problems. 

CO5:  Analyze the design patterns used in Designing a Document Editor. 

 

Introduction: 
Introducing UML, Conceptual Model of UML, Common Mechanisms 
Basic Structural Modeling:  Classes, Class Diagrams, Instances and Object Diagrams. 

Advanced Structural Modeling: 

Advanced Classes, Advanced Relationships, InterfacesTypes and Roles, Packages. 

Basic Behavioral Modeling Diagrams: 
Interaction Diagrams, Activity Diagrams. 
Advanced Behavioral Modeling: Events and Signals, State Machines, Processes and Threads, 

Time and Space, State chart Diagrams. 

Design Pattern: 
Introduction, Design Patterns in Smalltalk MVC, Describing Design Patterns, The Catalog of Design 
Patterns, Organizing the Catalog, How Design Patterns Solve Design Problems, How to Select a 

Design Pattern, How to Use a Design Pattern. 

A Case Study: Designing a Document Editor: 
Design Problems, Document Structure, Formatting, Embellishing the User Interface, and Supporting 
Multiple Look-and-Feel Standards, Supporting Multiple Window Systems, User Operations Spelling 

Checking and Hyphenation. 

 

Text Books : 

1.   “GradyBooch, James Rumbaugh, Ivar Jacobson, The Unified Modeling Language User 
Guide, Pearson Education. 

2.   Ali Bahrami – Irwin [1999], Object Oriented Systems Development, McGraw Hill. 

3.   Erich Gamma [2008], Design Patterns elements of reusable object oriented software, 
Pearson Education. 

 

Question Paper Pattern: 

InternalAssessment: The question paper for internal examination shall consist of Six questions and 
has to answer any Four questions for 10 marks each. 

 
EndExam: The question paper for end examination shall consist of Eight questions and has to answer 

any Five questions for 12 marks each. 



 

CYBER SECURITY (CS) 
 

Elective-IV for M.Tech. CSE Scheme : 2017 

Course Code Hours/Week Credits Maximum Marks 
 
 

CS826 

 
L 

 
T 

 
P 

 
C 

Continuous 

Internal 

Assessment 

 
End Exam 

 
TOTAL 

3 - - 3 40 60 100 

Sessional Exam Duration : 2 Hrs End Exam Duration: 3 Hrs 

 

Course Outcomes : At the end of the course the student will be able to 

CO1: Understand Security Attacks , internet security Services and standards 

CO2: Analyze traditional encryption algorithms and Digital Signature Techniques 

CO3:UnderstandNumber Theory and Public Key Encryption Techniques 

CO4:Understand IP, Transport and Email Privacy Mechanisms 

CO5: Analyze Intrusion Detection, Malicious Software and Firewalls 

 

Overview of Security Attacks: 
Security     Attacks     (Interruption,     Interception,     Modification     and     Fabrication),     Security 
Services(Confidentiality, Authentication, Integrity, Non-repudiation, access Control and Availability) 

and Mechanisms, A model for Internetwork security, Internet Standards and RFCs, Buffer overflow & 

format string vulnerabilities, TCP session hijacking, ARP attacks, route table modification, UDP 

hijacking, and man-in-the-middle attacks. 

Conventional Encryption Techniques: 
Conventional  Encryption  Principles,  Conventional  encryption  algorithms,  cipher  block  modes  of 
operation, location of encryption devices, key distribution Approaches of Message Authentication, 

Secure Hash Functions and HMAC 

Number Theory and Public Key Encryption Techniques: 
Number  Theory:  Prime  and  Relatively  Prime  Numbers,  Modular  Arithmetic,  Fermat‟s  and 
Euler‟sTheorems, The Chinese Remainder theorem, Discrete logarithms. 

Public key: Public key cryptography principles, public key cryptography algorithms, digitalsignatures, 

digital Certificates, Certificate Authority and key management  Kerberos, X.509Directory 

Authentication Service 

IP, Transport and Email Privacy: 
IP Security: IP Security Overview, IP Security Architecture, Authentication Header,Encapsulating 
Security Payload, Combining Security Associations and Key Management 

Transport Level Security: Web Security Requirements, Secure Socket Layer (SSL) andTransport 

Layer Security (TLS), Secure Electronic Transaction (SET) 

Email Privacy: Pretty Good Privacy (PGP) and S/MIME. 

Intrusion Detection, Malicious Software and Firewalls 
Intrusion Detection: Intruders, Intrusion Detection systems, Password Management. 
Malicious Software: Viruses and related threats & Countermeasures. 

Firewalls: Firewall Design principles, Trusted Systems 

 

Text Books : 

1. Network Security & Cryptography: Principles and Practices, William Stallings, PEA, Sixth edition. 

2. Hack Proofing your Network, Russell, Kaminsky, Forest Puppy, Wiley Dreamtech 

 

Reference Books : 

1.Network Security & Cryptography, Bernard Menezes, Cengage,2010 

2.William Stallings [2008], [3
rd  

Edition], Network Security Essentials (Applications and Standards), 

Pearson Education 

 



 

Question Paper Pattern: 

InternalAssessment: The question paper for internal examination shall consist of Six questions and 

has to answer any Four questions for 10 marks each 

 
EndExam: The question paper for end examination shall consist of Eight questions and has to answer 

any Five questions for 12 marks each 



 

MOBILE APPLICATION DEVELOPMENT(MAD) 
 

Elective-IV for M.Tech. CSE Scheme : 2017 

Course Code Hours/Week Credits Maximum Marks 
 
 

CS827 

 
L 

 
T 

 
P 

 
C 

Continuous 

Internal 

Assessment 

 
End Exam 

 
TOTAL 

3 - - 3 40 60 100 

Sessional Exam Duration : 2 Hrs End Exam Duration: 3 Hrs 

 

Course Outcomes : At the end of the course the student will be able to 

CO1: Understand the basics of android application development for mobile devices. 

CO2: Explain android application life cycle, manifest and activities 

CO3: Demonstrate user interface with views, layouts, fragments, adapters and widget tool box. 

CO4: Demonstrate the usage of intents, intent filters and Internet resources in android application 
development. 

CO5: Explain android application data storage along with user preferences. 

 

Getting Started: 
Background, Android:  An Open  Platform for Mobile Development,  Native Android  Applications, 
Android  SDK  Features,  Introducing  the  Open  Handset  Alliance,  Introducing  the  Development 

Framework. 

Getting Started: Developing for Android, Developing for Mobile Devices,Android Development Tools. 

Creating Applications and Activities: 
Android  application  components,  life cycle of  android  application,  creating and  using application 
manifest, Application Priority And Process States, externalizing resources, android application class, 

android activities. 

Building User Interfaces: 
Fundamentals of UI design, Layouts, Fragments, Widget Tool Box, Views, Adapters. 

Intents, Broadcast Receivers and Internet Resources: 
Intents,  Intent  Filters,  Broadcast  Receivers, downloading and  parsing  Internet  resources,  usage of 
download manager. 

Files, Saving State and Preferences: 
Saving application data and shared preferences, retrieving shared preferences, Preference activity and 
framework,  Standard  preference  activity,  saving  activity  state  and  files,  Including  Static  Files  as 

Resources, Working with file system. 

 

Text Books : 

1. Professional Android 4 Application Development by Reto Meier.Third Edition, 2012, Wiley 
Publishing, Inc. 

 

Reference Books : 

1.   Building Android Apps in easy steps by Mike McGrath, McGraw-Hill Education, 
Second Edition, 2015. 

2.   Beginning Android by Mark Murphy. First edition (2009), A press Publishers 

 

Question Paper Pattern: 

InternalAssessment: The question paper for internal examination shall consist of Six questions and 
has to answer any Four questions for 10 marks each 

 
EndExam: The question paper for end examination shall consist of Eight questions and has to answer 

any Five questions for 12 marks each 



 

Free and Open Source Software (FOSS) 
 

Elective-IV for M.Tech. CSE Scheme : 2017 

Course Code Hours/Week Credits Maximum Marks 
 
 

CS828 

 
L 

 
T 

 
P 

 
C 

Continuous 

Internal 

Assessment 

 
End Exam 

 
TOTAL 

3 - - 3 40 60 100 

Sessional Exam Duration : 2 Hrs End Exam Duration: 3 Hrs 

 

Course Outcomes : At the end of the course the student will be able to 

CO1: Understand Python syntax, flow control and looping. 

CO2: Create and run Python programs using in built data structures. 

CO3:Understand and implement functions to perform I/O, file and exception handling. 

CO4:Understand PHP syntax, flow control and looping. 

CO5: Build simple client server applications using PHP. 

 

Introduction to Python: 
Overview.  Environment  setup.  Basic  syntax.  Variable  types.  Operators.  Decision  making.  Loops. 
Numbers. 

Built-in data structures in Python: 
Strings. Lists. Tuples. Dictionaries. Date & Time. 

I/O, Files and exception handling in Python: 
Basic I/O functions available in Python. Opening, reading, writing and closing files. Creating functions 
and modules. Programs to demonstrate exception handling. 

Introduction to PHP: 
Basics of PHP Scripts. Variables. Data types. Operators. Expressions. Decision making. Loops. 

Building applications using PHP: 
Arrays. Strings. Date & Time. Building HTML forms with PHP. 

 

Text Books : 
1.   Allen Downey, Jeffrey Elkner, Chris Meyers, Learning with Python. 
2.   Steven Holzner, PHP: The Complete Reference. 

 

Reference Books : 
3.   John Paul Mueller, Beginning Programming with Python for Dummies. 
4.   Julie C Meloni,PHP, MySQL and Apache, Pearson Eduction, 2012. 

 
Question Paper Pattern: 

InternalAssessment: The question paper for internal examination shall consist of Six questions and 
the student has to answer any Four questions of 10 marks each. 

 
EndExam: The question paper for end examination shall consist of Eight questions and the student 

has to answer any Five questions of 12 marks each. 



 

RESEARCH METHODOLOGY (RM) 
 

II Semester :Common for All M.Tech 

Programmes 
Scheme : 2017 

Course Code Hours/Week Credits Maximum Marks 
 
 

AU102 

 
L 

 
T 

 
P 

 
C 

Continuous 

Internal 

Assessment 

 
End Exam 

 
TOTAL 

1 1 - 0 100 - 100 

Sessional Exam Duration : 2 Hrs End Exam Duration: - 

 

Course Outcomes : At the end of the course the student will be able to 

CO1: Understand overview of research process, state the research problem and conduct a literature 
review of the concepts comprising the research questions. 

CO2: Study the data collection methods and process the data statistically. 

CO3: Understand the basic properties of estimators, analyse the estimated data and interpret the data in 
a research paper. 

 

Meaning, Objective and Motivation in Research: 
Types of Research, Research Approaches, Research Process, Validity and Reliability in Research. 
Features of Good Design, Types of Research Design, Basic Principles of Experimental Design, Steps in 

Sampling Design, Characteristics of a Good Sample Design, Random Samples and Random Sampling 

Design. 

Measurement and Scaling Techniques 
Errors in Measurement, Tests of Sound Measurement, Scaling and Scale Construction Techniques, 
Forecasting Techniques, Time Series Analysis, Interpolation and Extrapolation. 

Methods of Data Collection: 
Primary Data, Questionnaire and Interviews, Collection of Secondary Data, Cases and Schedules. 

Statistical Processing: 
Correlation  and  Regression  Analysis,  Method  of  Least  Squares,  Regression  Vs.  Correlation, 
Correlation Vs. Determination, Types of Correlation and Their Specific Applications. 

Hypothesis Testing: 
Tests of Hypothesis, Parametric Vs. Non-Parametric Tests, Procedure for Testing Hypothesis, Use of 
Statistical Techniques for Testing Hypothesis, Sampling Distribution, Sampling Theory Chi-Square 

Test, Analysis of Variance and Covariance, Multivariable Analysis 

Data interpretation, Layout of a Research Paper, Techniques o f Interpretation. 

 

Reference Books : 

1.   C.R.  Kothari,  Research  Methodology  (Methods  &  Techniques),  New  Age  International 
Publishers. 

2.   R.Cauvery, V.K.SudhaNayak, M.Girija, Research Methodology, S.Chand Publishers. 

 

Question Paper Pattern: 

InternalAssessment: The question paper for internal examination shall consist of Six questions and 
has to answer any Four questions for 10 marks each 

 
EndExam: The question paper for end examination shall consist of Eight questions and has to answer 

any Five questions for 12 marks each. 



 

SOFTWARE LAB-3 
 

M.Tech CSE-II Semester Scheme : 2017 

Course Code Hours/Week Credits Maximum Marks 

 
 
 

CS818 

 
 

L 

 
 

T 

 
 

P 

 
 

C 

Continuous 

Internal 

Assessment 

 
 

End Exam 

 
 

TOTAL 

0 0 3 2 50 50 100 

Sessional Exam Duration : 3 Hrs End Exam Duration: 3 Hrs 

 

Course Outcomes : At the end of the course the student will be able to 

CO1: Understand the concepts of Data mining and Big Data Analytics. 
CO2: Apply machine learning algorithms for data analytics. 

CO3: Analyze various text categorization algorithms. 

CO4: Use Technology and tools to solve the Big Data Analytics problems. 

List of experiments 
 

DATA SCIENCE 
 

1.  Preprocessing:  Removal  specified  attribute,  discrimination  of  a  continuous  valued  attribute, 

standardization and normalization  of data. 

2.Association Mining: Finding Association Rules using Apriori principle for given Transaction Dataset. 
 

3.Classification: classify the given dataset records using Decision Tree based classification model. 
 

4.Classification:   classify   the   given   dataset   records   using   Multilayer   Feed   forward   Network 

classification model. 

5.Clustering: Use k-means clustering technique to classify the given dataset. 
 

6.Hadoop file management: Adding files and directories ,Retrieving files , Deleting files. 
 

7.Word Count application: MapReduce program to understand MapReduce Paradigm. 

 
 

InternalAssessment:     50 
 

EndExam: 50 



 

SOFTWARE LAB-4 
 

 
M.Tech CSE-II Semester Scheme : 2017 

Course Code Hours/Week Credits Maximum Marks 

 
 
 

CS819 

 
 

L 

 
 

T 

 
 

P 

 
 

C 

Continuous 
 

Internal 
 

Assessment 

 
 

End Exam 

 
 

TOTAL 

0 0 3 2 50 50 100 

Sessional Exam Duration : 3 Hrs End Exam Duration: 3 Hrs 

 

Course Outcomes :  At the end of the course the students will be able to 

CO1: Develop programs on flow control. 
CO2: Implement the programs on list and tuple data structures. 

CO3: Build programs on Files. 

CO4: Implement Exception Handling mechanism. 

List of experiments 
 

Free and Open Source Software (FOSS) 
 

1. Implement programs on Flow Control. 

2. Implementation of String data structure. 

3. Implementation of List data structure. 

4. Implementation of Tuple data structure. 

5. Implement programs on Functions. 

6. Implement programs on Dictionaries. 

7. Implement programs on Files. 

8. Implement Exception Handling Mechanism in python. 

 
 

InternalAssessment: 50 
 

EndExam: 50 

 


