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Vision of the Institution

"To be globally acclaimed Institute in Technical Education and Research for holistic Socio-
economic development".

Mission of the Institution

* To ensure that 100% students are employable and employed in Industry, Higher
Studies, become Entrepreneurs, Civil / Defense Services / Govt. Jobs and other areas like
Sports and Theatre.

» To strengthen Academic Practices in terms of Curriculum, Pedagogy, Assessment and
Faculty Competence.

* Promote Research Culture among Students and Faculty through Projects and
Consultancy.

»  To make students Socially Responsible Citizen.

Vision of the Department

"To be a leader in the world of computing education practising creativity and innovation™.

Mission of the Department

e To ensure students' employability by developing aptitude, computing, soft, and
entrepreneurial skills
* To enhance academic excellence through effective curriculum, blended learning and
comprehensive assessment with

active participation of industry
« To cultivate research culture resulting in knowledge-base, quality publcations,
innovative products and patents
« To develop ethical consciousness among students for social and professional maturity
to become responsible citizens

Structure and Syllabus of B.Tech Computer Engineering. Pattern B-18, A.Y. 2018-19 Page 2 of 142



List of Programme Outcomes [PO]

Graduates will be able

PO

PO Statement

PO1

Engineering knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals, and an engineering specialization to the solution of complex engineering problems.

PO2

Problem analysis: Identify, formulate, review research literature, and analyze complex
engineering problems reaching substantiated conclusions using first principles of mathematics,
natural sciences, and engineering sciences.

PO3

Design/development of solutions: Design solutions for complex engineering problems and
design system components or processes that meet the specified needs with appropriate
consideration for the public health and safety, and the cultural, societal, and environmental
considerations.

PO4

Conduct investigations of complex problems: Use research-based knowledge and research
methods including design of experiments, analysis and interpretation of data, and synthesis of the
information to provide valid conclusions.

PO5

Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern
engineering and IT tools including prediction and modeling to complex engineering activities
with an understanding of the limitations.

PO6

The engineer and society: Apply reasoning informed by the contextual knowledge to assess
societal, health, safety, legal and cultural issues and the consequent responsibilities relevant to the
professional engineering practice.

PO7

Environment and sustainability: Understand the impact of the professional engineering
solutions in societal and environmental contexts, and demonstrate the knowledge of, and need for
sustainable development.

PO8

Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms
of the engineering practice.

PO9

Individual and team work: Function effectively as an individual, and as a member or leader in
diverse teams, and in multidisciplinary settings.

PO10

Communication: Communicate effectively on complex engineering activities with the
engineering community and with society at large, such as, being able to comprehend and write
effective reports and design documentation, make effective presentations, and give and receive
clear instructions.

PO11

Project management and finance: Demonstrate knowledge and understanding of the
engineering and management principles and apply these to one’s own work, as a member and
leader in a team, to manage projects and in multidisciplinary environments.

PO12

Life-long learning: Recognize the need for, and have the preparation and ability to engage in
independent and life-long learning in the broadest context of technological change.
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PSO

PSO Statement

PSO1 Select and incorporate appropriate computing theory principles, data structures and algorithms,
programming paradigms to innovatively craft scientific solution addressing complex computing
problems.

PSO2 Adapt to new frontiers of science, engineering and technology by getting acquainted with
heterogeneous computing environments and platforms, computing hardware architectures and
organizations through continuous experimentation.

PSO3 Conceive well-formed design specifications and constructs assimilating new design ideas and
facts for identified real world problems using relevant development methodologies and practices,
architecture styles and design patterns, modeling and simulation, and CASE tools.

PSO4 Exercise research and development aptitude focusing knowledge creation and dissemination
through engineering artifacts construction, preparation and presentation of engineering evidences
using procedures, techniques, guidelines, and standards considering technology migration and
evolution.

Program Educational Objectives (PEO)
B.Tech (Computer Engineering)
List of Programme Education Objectives [PEO]| and Programme Outcomes [PO]

PEO PEO Statement

PEO1 | Preparation: Demonstrate application of sound engineering foundations to be a committed

technology workforce

PEO2 | Core competence: Apply mathematical and computing theory knowledge base to provide realistic

computer engineering solutions

PEO3 | Breadth: Exhibit problem solving skills and engineering practices to address problems faced by

industry with innovative methods, tools and techniques

PEO4 | Professionalism: Adopt professional and ethical practices adopting effective guidelines to acquire

desired soft skills in societal and global context

PEO5 | Learning Environment: Aim for continuing education and entrepreneurship in emerging areas of

computing
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Content

Sr. No. Title Page
No.
1 Course Syllabi for Courses - Module 111
31 CS2001 C1:Data Structures 10
3.2 CS2002 C2:Logic Design and Processors 12
3.3 CS2003 C3:Automata Theory 14
34 CS2004 C4: Computer Organization and Architecture 17
3.5 CS2005 Discrete Mathematics 19
3.6 21
CS2006 EDD1
2 Course Structure - Module 1V 23
3 Course Syllabi for Courses - Module 1V
51 CS2007 C5:Advances in Data Structures 24
52 CS2008 C6:Operating Systems 26
5.3 CS2009 C7:Database Management Systems 28
54 CS2010 | C8:Computer Networks 31
55 CS2011 Mathematical Transforms & Applications 35
5.7 CS2099  *PD1
5.8 CS2098 **GP2
4 Course Structure - Module V 39
5 Course Syllabi for Courses - Module V
7.1 * Core Elective Group-1 41
CS3001 CE1:Software Engineering
45
CS3008 CEL1: Software Design Methodologies
79 * Core Elective Group-2 49
CS3002 CE2:Design Analysis of Algorithms
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52

CS3009 Randomized & Approximation Algorithms
CS3010 Distributed Algorithms 55
7.3
**Special Elective Group -1
e SE1:Microprocessors & Microcontrollers S7
53003 e SE1: Embedded Systems
CS3005 ' 59
CS3007 e SE1: Wireless Communications
7.4 **Special Elective Group -2 61
CS3004 e SE2: Computer Graphics
CS3006 e SE2: Augmented & Virtual Reality
7.5 64
CS3011 EDD3
7.6 CS3095 Seminar
Course Structure - Module VI 66
Course Syllabi for Courses - Module VI
9.1 *Core Elective Group-3 68
CS3012 e CE3:Compiler Desian
CS3016 e CE3: System Programming 71
9.2 *Core Elective Group-4
CS3013 o CE4:Artificial Intelligence 73
CS3019 e CE4: Machine Learning 74
CS3021 e CE4: Neural Networks 76
9.3 **Special Elective Group -3
CS3014 e SE3:Web Technologies 76
CS3017 e SE3:Mobile Computing 78
CS3018 e SE3:Network Security 81
9.4 **Special Elective Group -4
CS3015 e SE4:Data Science 84
CS3020 e SE4:Business Intelligence 86
9.5 89
CsS3022  EDDA
9.6 CS3094 Summer Training
9.6 -

cs3097  PD2
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9.7

Cs3096 | “*GP3
Course Structure - Module VII1/ Module V111 92
Course Syllabi for Courses - Module VII/Module V111
11.1 *Elective Group 1 (OE1) 95
CS4001 e Human Computer Interaction 97
CS4002  Enterprise Systems
CS4013 e Convergence Technologies 101
11.2 *Elective Group 2 (OE2)
CS4003 e Cloud Computing 104
CS4004 e Parallel Computing 106
CS4011 e Natural Language Processing 109
11.3 *Elective Group 3 (OE-3)
CS4005 e Component-based System Construction 111
CS4006 e Data Mining & Data Warehousing 113
CS4007 e Modelling and Simulation 115
CS4008 e Internet of Things 119
CS4009 e Image Processing 122
CS4010 e Model-based Systems Engineering 124
CS4012 e Genetic Algorithms 126
CS4014 e Software Testing and Quality Assurance 129
CS4015 e Software Architecture and Design 133
CS4016 e Software Design Methodologies 136
114 *Major Project (1/2)
CS4000 e Major Projectl
CS4099 e Major Project2
115 CS4093 **PD3 (Audit Course)
Module VII/ Module V111 142
CS4098 Semester Internship
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MODULE Il
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Issue 1, Rev. 1, Dt. 01/07/2018

Title: Course Structure FF No. 653
Branch: Computer Year:S.Y. A.Y.: 2018-19 Module: 111 Pattern: B-18.
Teaching Scheme | Examination Scheme Credits
(Hrs/Week)
Subject | Subject . Theory | LAB | Tut. CA MSE ESA Total
Subject Name
No. Code HA LAB (%) ESE VIVA
(%) | () @) |
s1 CS2001 | Cl:Data Structures 3 4 - 10 30 10 30 20 100 5
52 CS2002 C2:Logic Design and 3 ” i 10 30 10 30 20 100 4
Processors
S3 CS2003 | C3:Automata Theory 3 2 - 10 30 10 30 20 100 4
C4: Computer
sS4 CS2004 | Organization and 3 - - 10 - 10 60 20 100 3
Architecture
S5 CS2006 EDD1 1 6 - 10 30 10 30 20 100 4
S6 CS2005 | Discrete Mathematics 2 - -- 20 i 30 30 20 100
TOTAL 15 14 - 70 120 80 210 120 600 22
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FF No. :654

CS2001: DATA STRUCTURES

Credits: 5 Teaching Scheme: Theory: 3 Hrs / Week
Lab: 4 Hours/\Week

Section 1: Topics/Contents

Introduction: Types: Primitive, Non primitive, Linear, Nonlinear, Static, Dynamic Data
structures, Pointers in C, Single and Multidimensional arrays: Memory representation and
indexing, operations on multidimensional arrays. Time & Space Complexity Analysis.
Sorting Techniques: Insertion, Bucket, Merge, Quick and heap sort. Binary search,
Fibonacci search

Stack: Fundamentals of stack, representation using array, Applications of stack:
Recursion, Validity of parentheses, Expression conversions and evaluations, mazing
problem.

Queue: Fundamentals of queue, representation using array, Types of queue, Applications
of Queue: Job Scheduling, Josephus problem etc.

Linked Lists: Dynamic memory allocation, Singly Linked Lists, Doubly linked Lists,
Circular liked lists, and Generalized linked lists, Applications: Stack & Queue using
linked list, Polynomial Manipulation using linked list. Dynamic memory allocation for
multidimensional arrays.

Section2: Topics/Contents

Trees :Basic terminology, representation using array and linked list, Tree Traversals:
Recursive And Non recursive, Operations on binary tree: Finding Height, Leaf nodes,
counting no of Nodes etc., Construction of binary tree from traversals, Binary Search
trees(BST): Insertion, deletion of a node from BST. Threaded Binary tree (TBT):
Creation and traversals on TBT, Height Balanced Tree (AVL): Rotations on AVL tree,
Expression Trees, Gaming Trees

Graph: Terminology and representation, Traversals, Connected components and
Spanning trees: Prims and Kruskal’s Algorithm, Shortest Paths and Transitive Closures:
Single Source All destinations (Dijkstra’s Algorithm), all pair shortest path algorithm,
Topological Sort.

Hashing techniques: Hash table, Hash functions, and Collision, Cuckoo Hashing,
Overflow Handling Evaluation of Overflow techniques. Dynamic Hashing: Motivation
for Dynamic Hashing, Dynamic Hashing using Directories, directory less Dynamic
Hashing. Bloom Filters Bloom Filter Design, Count Min sketch
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List of Practicals : (For THL, TLP courses)

. Assignment based on Sorting and Searching.
. Assignment based on Stack Application

. Assignment based on Queue Application

. Assignment based on different operations on linked list.
. Assignment based on BST operations

. Assignment Based on TBT operations

. Assignment based on AVL tree

. Assignment based on DFS and BFS

. Assighment based on MST

10 Assignment Based on Shortest path problem
11 Assignment based on Hashing

12 Assignment based on Bloom Filters

OCoOoO~NO UL WDN PP

List of Project areas: (For THP, TLP courses)

1. Job Scheduling

2. String processing

3. Dictionary and Search engines

4. Modeling the real world problems using graphs and trees

5. Database management system using file strucures and Hashing techniques

Text Books:

1. Fundamentals of Data Structures in C”, E. Horwitz ", S.--Sahani, Anderson-Freed, Second
Edition, Universities Press.

2. Data structures using C and C++”, Y. Langsam, M.J. Augenstein, A.M.Tenenbaum, Pearson
Education, Second Edition

Reference Books:
1. An Introduction to data Structures with applications”, J. Tremblay, P. soresan, TMH
Publication, 2nd Edition.2.

Course Outcomes:

The student will be able to —

1. To interpret and diagnose the properties of data structures with their memory
representations and time complexity analysis.

2. To use linear data structures like stacks, queues etc. with their applications

3. To handle operations like searching, insertion, deletion, traversing mechanism etc. on
various data structures with the help of dynamic storage representation.

4. To demonstrate the use of binary tree traversals and to perform various operations on
non-linear data structures.

5. To handle the operations on Graph data structure and to solve the applications of
Graph data structure.

6. To design and analyze the appropriate data structure by applying various hashing
techniques.
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FF No. :654
CS2002: LOGIC DESIGN AND PROCESSORS

Credits: 4 Teaching Scheme: Theory: 3 Hours / Week
Lab: 2 Hours/Week

Section 1: Topics/Contents

Combinational Circuit: BCD code, Gray code, Excess-3 code ,Code converter,4 bit
binary adder and Sub-tractor :7483,Multiplexers & De-multiplexers, Encoder: Priority
encoders, Decoders: 74138,ALU: 74181,Parity generator and checker.

Sequential Circuit: Introduction of flip-flop (F.F), 1 bit memory cell, clocked S-R F.F.,
J-K F.F, race around condition, M/S J-K F.F, T F.F,D F.F, flip-flop truth table, excitation
table, flip-flop characteristics, Shift Register, Asynchronous and Synchronous counter,
Sequence generator, Sequences detector(Moore and Mealy).

Introduction to 8086 microprocessor: Internal Architecture, Generation of physical
address, Minimum & Maximum Mode, Ready and Reset pin significance ,study of 8086
supporting chips 8282(Latch), 8284 (Clock Generator), 8286 (Trans receiver), 8288 (Bus
Controller), Timing Diagram Read Write Machine Cycles, Real Mode.

Section2: Topics/Contents

Interrupts and Interfacing with 8254: Addressing Modes, Interrupt Structure ,Interrupt
service Routine, Interrupt Vector Table, Hardware and Software Interrupts, INTR,NMI ,
Interrupt Response, Execution of an ISR, Priority Interrupts, 8254—(Programmable
Interval timer/counter) block diagram, control word & interfacing, Operating Modes of
8254.

Interfacing with 8255, 8251: 8255 (Programmable Peripheral Interface 8255): block
diagram, control word, Operating Modes of 8255, 8251(USART): Features, Block
Diagram, Control & status registers.

Introduction of 80386: 80386— Features and Architecture, 80386 Programming Model:
Register Organization, Segmentation- related instructions, descriptors, and memory
management through Segmentation, logical to linear/physical address translation.

List of Practical’s: (For THL, TLP courses)

1. Verification of Logical Gates and Boolean Algebra.

2. Code converters, e.g. Excess-3 to BCD and vice versa using logical gates
3. Multiplexer - e.g. 16:1 Mux using 4:1 Mux (IC 74153).

4. Decoder — e.g. 2 bit comparator (IC 74138).

. Ripple Up/down counter using JK flip flop.

6. Synchronous Up /down counter using JK flip-flop.

7. Sequences detector using JK flip flop.

8. Study of 8086 Architecture and Execution of sample programs.

ol
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9. Write 8086 ALP to access marks of 5 subjects stored in array and find overall
percentage and display grade according to it.

10. Write 8086 ALP to perform block transfer operation. (Don’t use string operations)
Data bytes in a block stored in one array transfer to another array. Use debugger to show
execution of program.

11. Write 8086 ALP to perform block transfer operation. (Don’t use string operations)
Data bytes in a block stored in one array transfer to another array. Use debugger to show
execution of program.

12. Write 8086 ALP to find and count zeros, positive number and negative number from
the array of signed number stored in memory and display magnitude of negative
numbers.

13. Write 8086 ALP for following operations on the string entered by the user.

a. String length
b. Reverse of the String
c. Palindrome

Text Books: (As per IEEE format)

1. Douglas Hall, “Microprocessors and Interfacing”,2™ Edition, Tata McGraw
Hill Publications, ISBN 0-07-025742-6.

2. “Advanced 80386, programming techniques ~, James Turley , Tata McGraw Hill
Publications, ISBN — 0-07-881342-5

3. Intel 80386 Programmer's Reference Manual 1986, Intel Corporation, Order no.:
231630- 011, December 1995.

4. R.P.Jain, “Modern Digital Electronics, ”3"Edition, Tata McGraw-Hill,
2003, ISBN 0 - 07 - 049492 — 4.

Reference Books: (As per IEEE format)
1. Ray Duncan, “Advanced MS DOS Programming,” 2™ Edition BPB Publications
ISBN O — 07 — 048677 — 8.
2. M. Mano, “Digital Design”, 3" Edition, Pearson Education, 2002, ISBN -
81 - 7808 — 555 - 0.
3. A. Malvino, D. Leach, “Digital Principles and Applications”, 5™ Edition,
Tata McGraw Hill, 2003, ISBN 0 - 07 - 047258 — 05.

Course Outcomes:
The student will be able to —
Construct combinational circuits.

Design sequential circuits

Identify different operating modes of Microprocessor.

Design Microprocessor systems using peripheral components.
Learn peripherals and their interfacing with Microprocessor.
Analyze different operating modes of Advance Processor.

I
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FF No. :654
CS2003: AUTOMATA THEORY

Credits: 4 Teaching Scheme: Theory: 3 Hours / Week
Lab: 2 Hours/\Week

Section 1: Topics/Contents

Finite Automata: Introduction to Automata, Computability and Complexity theory,
Automaton as a model of computation, Central Concepts of Automata Theory:
Alphabets, Strings, Languages. Decision Problems Vs Languages. Finite Automata,
Structural Representations, Deterministic Finite Automata(DFA)-Formal Definition,
Simplified notation: State transition graph, transition table, Language of DFA,
construction of DFAs for Languages and proving correctness, Product construction,
Nondeterministic finite Automata (NFA), NFA with epsilon transition, Language of
NFA, Conversion of NFA with epsilon transitions to DFA, Automata with output.
Applications and Limitation of Finite Automata

Regular and Non Regular Languages:

Regular expression (RE), Definition, Operators of regular expression and their
precedence, Algebraic laws for Regular expressions, Kleene’s Theorem: Equivalence
Regular expressions and DFAs, Closure properties of Regular Languages(union,
intersection, complementation, concatenation, Kleene clousure), Decision properties of
Regular Languages, Applications of Regular expressions Myhill-Nerode theorem and its
applications: proving non-regularity, lower bound on number of states of DFA, State
Minimization algorithm, Equivalence testing of DFAs. Non Regular Languages, Pumping
Lemma for regular Languages.

Context Free Grammars (CFG): Context Free Grammars: Definition, Examples,
Derivation, Languages of CFG, Constructing CFG, correctness proof using induction.
Closure properties of CFLs (Union, Concatenation, Kleene clousure, reversal).
Derivation trees, Ambiguity in CFGs, Removing ambiguity, Inherent ambiguity.
Simplification of CFGs, Normal forms for CFGs: CNF and GNF. Decision Properties of
CFLs (Emptiness, Finiteness and Membership). Applications of CFG.

Section2: Topics/Contents

Push Down Automata:Description and definition, Language of PDA, Acceptance by
Final state, Acceptance by empty stack, Deterministic, Non-deterministic PDAs, CFG to
PDA construction (with proof). Equivalence of PDA and CFG (without proof).
Intersection of CFLs and Regular language.

Pumping lemma for CFLs, non-Context Free Languages, Context Sensitive Languages,
Definition and Examples of Context Sensitive Grammars, Linear Bounded Automata.
Chomsky hierarchy.

Turing Machines: Basic model, definition and representation, Instantaneous Description,
Language acceptance by TM. Robustness of Turing Machine model and equivalence with
various variants: Two-way/One-way infinite tape TM, multi-tape TM, non-deterministic
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TM, Universal Turing Machines. TM as enumerator. Recursive and Recursively
Enumerable languages and their closure properties.

Introduction to Undecidability

Church-Turing Thesis and intuitive notion of Algorithm. Introduction to countable and
uncountable sets (countability of set of natural numbers, integers, rationals.
Uncountability of set of real numbers, points in plane), Encoding for Turing machines
and countability of set of all Turing machines. Existence of Turing unrecognizable
languages via Cantor's diagonalization. Undecidability of Halting problem. Examples of
undecidable problems: Post Correspondence Problem, Hilbert's 10" Problem, Tiling
problem (without proof). Example of Turing unrecognizable language. Decision
properties of R, RE languages and Rice’s theorem

List of Practicals: (For THL, TLP courses)

All the assignments will be implemented using Object oriented concepts in C++/Java

1. You want to spot duplicate occurrences of a phrase in a document and delete the
second occurrence. In essence, you want to substitute a sequence in a language.

2. Does a program contain an assertion violation? Does a device driver respect
certain protocols when interacting with the kernel? The behaviour ofa  program
IS a set of executions; in other words, a language. The correctness  property is
another language. The program correctness problem amountstoa  language
inclusion check.

3. Can your software be stuck in an infinite loop? Does a distributed algorithm
contain a livelock? We need languages over infinite words, but the language
inclusion view still applies.

4. You want to build a sanitizer to detect malicious Javascript entered into a web
application. The set of malicious strings is a language. The set of strings entered
into the forms in another language. You want to determine if the intersection
of these languages is non-empty.

5. Run-time monitoring of reactive and mission-critical systems. You want to
design a software monitor that oversees the operation of your chemical process
or track updates to a financial database. These are at heart language inclusion
and intersection problems.

6. Pattern recognition with its numerous applications. You want to detect patterns
in genomic data, in text, in a series of bug reports. These are problems where
we are given words from an unknown language and have to guess the
language. These are language inference problems.

7. Given a set of XML documents, you want to reverse engineer a schema that
applies to these documents. XML documents can be idealised a trees. A schema
is then a specification of a tree language and the schema inference  problem is a
language inference problem over tree languages.
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8. Many applications require automated arithmetic reasoning. Suppose we fix a
logical theory such as Presburger arithmetic, in which we have the natural
numbers, addition and the less-than predicate. A formula with n variables
represents a set of n-dimensional vectors. A vector is a sequence of digits and
can be encoded as a word. A predicate is then a set of words; a language.
Logical operations such as conjunction, disjunction and negation become
intersection, union and complement of languages (existential quantification is
a kind of projection).

9. Write a interpreter with the help of Context free grammar.

10. Design a parser using deterministic push down automata.

Text Books: (As per IEEE format)

1. Hopcroft J, Motwani R, Ullman, Addison-Wesley, “Introduction to Automata Theory,
Languages and Computation”, Second  Edition, ISBN 81-7808-347-7.

2. Michael Sipser, Course Technology, “Introduction to Theory of Computation”, Third Edition,
ISBN-10: 053494728X.

Reference Books: (As per IEEE format)

1. J Martin, “Introduction to Languages and the Theory of Computation”, Third edition, Tata
McGraw-Hill, ISBN 0-07- 049939-x, 2003.

2. Java: The Complete Reference, Herbert Schildt, TMG Publication, ISBN 9780070636774
7th Edition

Course Outcomes:

The student will be able to —

1. Infer the applicability of various automata theoretic models for recognizing formal
languages.

2. Discriminate the expressive powers of various automata theoretic and formal language
theoretic computational models.

3. Hllustrate significance of non determinism pertaining to expressive powers of various
automata theoretic models.

4. Comprehend general purpose powers and computability issues related to state
machines and grammars.

5. Explain the relevance of Church-Turing thesis, and the computational equivalence of
Turing machine model with the general purpose computers.

6. Grasp the theoretical limit of computation (independent of software or hardware used)
via the concept of undecidability.

Structure and syllabus of S.Y. B.Tech Computer Engineering. Pattern B-18, A.Y. 2018-19 Page 16 of 142



Vishwakarma Institute of Technology  Issue 01 : Rev No. 1 : Dt. 01/07/18

FF No. :654
CS2004: COMPUTER ORGANIZATION AND ARCHITECTURE

Credits: 3 Teaching Scheme: 3hrs /Week

Section 1: Topics/Contents

Computer Evolution

Organization & Architecture, Structure & Function, and Brief History of computers, VVon
Neumann Architecture, Integer Representation, Integer Arithmetic 2’s Complement
arithmetic, multiplication, Booth’s Algorithm, Division Restoring Algorithm, Non
Restoring algorithm

Processor Design &Control Unit

CPU Architecture, Register Organization, Instruction types, Types of operands,
Instruction formats, addressing modes and address translation. Instruction cycles. RISC
Processors: RISC- Features, CISC Features, Comparison of RISC & CISC Superscalar
Processors. Pipelining, Pipelining hazards. Case study of Processor.

Fundamental Concepts: Single Bus CPU organization, Register transfers, Performing an
arithmetic/ logic operations, fetching a word from memory, storing a word in memory,
Execution of a complete instruction. Micro-operations, Hardwired Control, Example-
Multiplier CU. Micro-programmed Control: Microinstructions, Microinstruction-
sequencing: Sequencing techniques, Micro-program sequencing, Multi Bus CPU
organization.

Section2: Topics/Contents

Memory Organization

Hierarchical memory system, Characteristics, Main Memory Organization: ROM, RAM,
EPROM, E°PROM, DRAM, Design of DRAM, Cache memory Organization: Address
mapping, Replacement Algorithms, Cache Coherence. Virtual Memory: Address
Translation Virtual to Physical, Segmentation, Paging.

Parallel Processing

Necessity of high performance, Constraints of conventional architecture, Parallelism in
Uniprocessor system, Evolution of parallel processors, Architectural Classification,
Flynn’s, Classification, Multiprocessors architecture basics. Performance considerations
: Amdahl’s law,performance indications.

Memory Organization of Parallel Computers

Distributed Memory Organization, Shared Memory Organization, Reducing memory
access times, Thread-Level Parallelism-Simultaneous Multithreading, Energy
Consumption of Processors, Multicore Processors, Architecture of Multicore Processors.
Case study - Architecture of the Intel Core i7
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Text Books: (as per IEEE format)

1. William Stallings, “Computer Organization and Architecture: Designing for Performance”,
7" Edition, Pearson Prentice Hall Publication, ISBN 81-7758-9 93-8.

2. C. Hamacher, V. Zvonko, S. Zaky, “Computer Organization”, 5" Edition, Tata McGraw Hill
Publication, ISBN 007-120411-3.

3. Kai Hwang, "Advanced Computer Architecture”, Tata McGraw-Hill ISBN 0-07-113342-9

Reference Books: (as per IEEE format)

1. Hwang and Briggs, “Computer Architecture and Parallel Processing”’, Tata McGraw Hill

Publication ISBN 13: 9780070315563.
2. A. Tanenbaum, “Structured Computer Organization”, Prentice Hall Publication, ISBN 81 —
203 — 1553 — 7, 4" Edition.

Course Outcomes:
The student will be able to —
1. Understand the structure, function and characteristics of computer systems.

Describe the working of Central Processing Unit and RISC and CISC Architecture.
Explore the knowledge about Control Unit Design.

Design memory with due consideration of tradeoffs and performance issues.
Analyze a pipeline for consistent execution-of instructions with minimum hazards.
Acquaint the advanced concepts of computer architecture.

ok wn
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FF No. :654

CS2005: DISCRETE MATHEMATICS

Credits: 02 Teaching Scheme: 2 Hours / Week

Section 1: Topics/Contents

Propositional Logic, Applications of Propositional Logic, Propositional Equivalences,
Predicates and Quantifiers, Nested Quantifiers, Rules of Inference, Sets, Set Operations,
Cardinality of Sets, Countable, Uncountable sets, Russell's paradox, Functions, Some
Important Functions, Relations, n-ary relations, Their Properties, Matrix Representation,
Equivalence Relations, Partitions of a set, Lexicographic order, Posets, chains, anti-
chains, Hasse Diagram, Lattices, Topological Sorting

Basic Counting Principles: Sum rule and Product rule, Inclusion-Exclusion Principle,
Permutation and Combination, Binomial Identities, Pascal's triangle, Pigeon-hole
principle, Ramsey theory, Mathematical Induction

Section2: Topics/Contents

Sequences and Summation, Recurrence relations, Modeling with Recurrence Relations,
Solving Linear and non linear Recurrence Relations, Solving recurrence relations,
Solving recurrence relations via generating functions

Graph Theory: Basic terminology of graphs, Types, Matrix representations, Graphs and
Graph Models, Subgraphs, Representation of graphs, Konigsberg bridge problem, Eulerian
graphs, Eulerian graphs and a characterization, Graph isomorphism, cliques and
independent sets. Connectivity, connected components, cut edges, cut vertices, Planar
graphs, Dual graph, graph coloring, Trees, Rooted Trees, Applications of Trees

Text Books: (as per IEEE format)
1. Discrete Mathematics and its applications with combinatorics and graph theory, by

Kenneth H Rosen. Special Indian Edition published by Tata McGraw-Hill.

2. Introduction to Graph Theory, 2nd Edition, by Douglas B West. Eastern Economy
Edition published by PHI Learning Pvt Ltd.

3. Discrete Mathematics, 2nd Edition, by Norman L Biggs. Indian Edition published by
Oxford University Press.
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Reference Books: (as per IEEE format)
1. “Applied Combinatorics” by Alan Tucker (Wiley Publishing company)

2. “Combinatorics: Topics, techniques, algorithms” by Peter J. Cameron (Cambridge
University Press)

P w

Graph Theory by Reinhard Diestel (Springer Verlag Publishing Company)
Introduction to Graph Theory by Douglas B. West ( Prentice-Hall publishers)

Course Outcomes:
The student will be able to —

2.

3.

o oA

Reason mathematically about elementary discrete structures (such as functions,
relations, sets, graphs, and trees) used in computer algorithms and systems
Describe the elementary properties of modular arithmetic and their applications in
Computer Science like cryptography.

Summarize graph theory fundamentals and their applications

Develop recurrence relations for a wide variety of interesting problems

Express mathematical properties via the formal language of propositional and
predicate logic

Demonstrate use of pigeon-hole and inclusion-exclusion principle in solving
elegant and important problems.
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CS2006: EDD1

Credits: 04 Teaching Scheme Theory: 1 Hours / Week
Lab: 6 Hours / Week

Course Relevance: Project Centric Learning (PCL) is a powerful tool for students to
work in areas of their choice and strengths. Along with course based projects, curriculum
can be enriched with semester long Engineering Design and Development courses, in
which students can solve socially relevant problems using various technologies from
relevant disciplines. The various socially relevant domains can be like Health care,
Agriculture, Defense, Education, Smart City, Smart Energy and Swaccha Bharat
Abhiyan. To gain the necessary skills to tackle such projects, students can select relevant
online courses and acquire skills from numerous sources under guidance of faculty and
enrich their knowledge in the project domain, thereby achieving project centric learning.
Modern world sustained and advanced through the successful completion of projects. In
short, if students are prepared for success in life, we need to prepare them for a project-
based world. It is a style of active learning and inquiry-based learning. Project centric
learning will also redefine the role of teacher as mentor in the learning process. The PCL
model focuses the student on a bhig open-ended question, challenge, or problem to
research and respond to and/or solve. It brings students not only to know, understand and
remember rather it takes them to analyze, design and apply categories of Bloom’s
Taxonomy.

Preamble - The content and process mentioned below is the guideline document for the
faculties and students to start with. It is not to limit the flexibility of faculty and students;
rather they are free to explore their creativity beyond the guideline mentioned herewith.
For all courses of ED, laboratory course contents of “Engineering Design” are designed
as a ladder to extend connectivity of software technologies to solve real world problems
using an interdisciplinary approach. The ladder in the form of gradual steps can be seen
as below:

Industry Communication Standards, Single Board Computers and 10T, Computational
Biology (Biomedical and Bioinformatics), Robotics and Drone, Industry 4.0 (Artificial
Intelligence, Human Computer Interfacing, 5G and 10T, Cloud Computing, Big Data and
Cyber Security etc).
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MODULE IV
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Issue 1, Rev. 1, Dt. 01/07/2018

Title: Course Structure FF No. 653
Branch: Computer Year:S.Y. A.Y.: 2018-19 Module: IV Pattern: B-18.
Teaching Scheme | Examination Scheme Credits
(Hrs/Week)
Subject | Subject . Theory | LAB | Tut. CA MSE ESA Total
Subject Name
No. Code HA LAB (%) ESE VIVA
%) | (%) @) | (@)

- '

s1 csp007 | CB:Advances in Data 3 5 ] 1o 30 10 30 20 100 4
Structures
S2 CS2008 | C6:Operating Systems ] |2 - 10 0 10 30 20 100 4
s3 | CS2009 C/7:Database 3 2 i 10 | 30 10 30 20 100 4
Management Systems
sS4 CS2010 | C8:Computer Networks 3 2 - 1o 30 10 30 20 100 4
S5 CS2012 EDD2 1 6 i 10 30 10 30 20 100 4
Mathematical /
S6 CS2011 Transforms & 2 - - 20 - 30 30 20 100 2
Applications

S7 CS2099 *PD1 -

TOTAL 15 14 - 70 150 80 180 120 600 22
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CS2007: ADVANCES IN DATA STRUCTURES

Credits: 4

Section 1: Topics/Contents

Teaching Scheme: Theory: 3 Hours / Week

Lab: 2 Hours/Week

Advanced Trees and Applications: Red-Black Trees, van Emde Boas tree, Fusion tree,
Dynamic Finger Search Trees, B Trees and B+ Trees, Splay trees.

Priority Queues and Applications: Amortized Analysis, Double Ended Priority queues,
Leftist Trees, Binomial Heaps, Fibonacci Heaps, skew heaps, pairing heaps.

Data Structures for Strings: String Searching: preliminaries, the DAWG, the position
Heaps, tries and compressed tries, Suffix Trees and suffix arrays , Dictionaries Allowing

Errors in Queries.

Section2: Topics/Contents

Randomized Data Structures;

Pré

bliminarig

brtice of

s of rg

ndomized algorithm and probability

theory, Skip Lists: Structur.
Treap: A Randomized B S6

ron
1

arc

AR Al

h Tree.

Clan |
4 1l

'Qf_eﬁ__fggce Complexity of skip list.

Spatial Data Structures: Mult

din

ensional
Quad tre

data, region data, Rectangle djta.
d t

spatial queries with region qu

ee. Inter|

Priority Search Trees. Binary Space Partition
Miscellaneous Data Structures: Google's
Disjoint Set Union-Find Problem, concurrent,Data g
Data Structures: Bit vector, Succinct Dictionaries, Tree Representations. Persistent data
structures. Cache-Oblivious Data Structures.

Spatia
bs and
val treq
ng Tre
Big T

Data Structures: introduction, point
Octrees: Quad trees for point data,
s, Segment trees, Range trees, and
S, R-trees.

ible, Data Structures for Sets: The

tructures, Succinct Representation of

List of Practical’s:

1. Assignment based on operations on RED-Black trees and van Emde Boas trees.
2. Assignment based on B Trees and B+ Trees,
3. Assignment based on Priority Queues Application

4. Assignment based on tries.

5. Assignment based on Suffix Trees.
6. Assignment Based on Randomized Data Structures.
7. Assignment based on Quad trees and Oct trees
8. Assignment based on Interval trees, Segment trees, Range trees

9. Assignment based on R-trees
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10 Assignment Based on Disjoint Set data structures.
11 Assignment based on concurrent data structures.
12 Assignment based on Succinct data structures.

List of Project areas:

. Job Scheduling
. String processing

. GIS

. Image processing.

. Internet routing

. Computational biology
10. Computational geometry.
11. Data Mining.

O©CoOoO~NO O WDN PP

Text Books:

1. Sartaj Sahni, Dinesh P. Mehta
Chapman & Hall/CRC.

2. Fundamentals of Data Structu
Edition, Universities Press

Reference Books:
1. T. Cormen, R.Rivest, C. Stein, C.
PHI publication.

. Dictionary and Search engines
. Modeling the real world problems using graphs and trees
. Applications of B trees and B+ trees in Database management system

fes

ndbook o,

in C”, E.

fData™Structures and Applications; 2"%edition,

Horwilz, S. Sahani, Anderson-Freed, Second

=

Lei

berson, “I

2. Peter Brass, Advanced Data Structures, First H

Course Outcomes:
The student will be able to —

itroduction to Algorithms”, Second Edition,

dition, fambridge University Press

-

1. Model the real world problem with the help of appropriate tree data structure.
2. Analyze the amortized time complexity by applying suitable priority queue data

structure.

ook w

Comprehend and select the storage pattern for strings processing application.

Apply randomized data structures for real world problems.

Design suitable spatial data structure for the geometric problems.

Analyze the problem solutions based on state of the art Data structure representation.
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CS2008: OPERATING SYSTEMS
Credits: 04 Teaching Scheme Theory :3 Hours / Week

Lab :2 Hours / Week

Section 1: Topics/Contents

Introduction to OS: What is OS, Interaction of OS and hardware, Goals of OS, Basic
functions of OS, OS Services, System Calls, Types of system calls

Types of OS: Batch, Multiprogramming, Time sharing, Parallel, Distributed & Real-time
OsS.

Structures of OS: Monolithic, Layered, Virtualization-Virtual Machines, Microkernels
Introduction to Mobile OS: Architecture & Overview of Android OS.

Process Management: Shell: Linux commands, OS shell, Shell programming.
Processes: Process Concept, Process States: 2, 5, 7 state models, Process Description,

Process Control.

Threads: Multithreading models, Tfhread inigle—me?tations — user level and kernel level
threads, Symmetric Multiprocesging}
Concurrency: Issues wit TTETCY, PTin |p|evofmency

Mutual Exclusion: H droathes, S apn ~=0S/Programming Language
support: Semaphores, Mutex apd Monitors| Class|cal Problems of Synchronization:
Readers-Writers problem, Producer [Consumgr problgm, Dining Philosopher problem
Process Scheduling: Uniprdeessor Scheduling: Scheduling Criteria, Types of
Scheduling: Preemptive, Non-preemptive] Long-term, Medium-term, Short-term.
Scheduling Algorithms: FCFS, SJF, RR, Priprity.
Multiprocessor Scheduling: Granularity, Ige;ii.gnzlssues, Process Scheduling. Thread
Scheduling, Real Time Scheduling.

Section2: Topics/Contents

Deadlocks: Principles of deadlock, Deadlock Prevention, Deadlock Avoidance,
Deadlock Detection, Deadlock Recovery

Memory Management: Memory Management concepts: Memory Management
requirements, Memory Partitioning: Fixed, Dynamic Partitioning, Buddy Systems,
Fragmentation, Paging, Segmentation, Address translation.

Placement Strategies: First Fit, Best Fit, Next Fit and Worst Fit.
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Virtual Memory: Concepts, Swapping, VM with Paging, Page Table Structure, Inverted
Page Table, Translation Lookaside Buffer, Page Size, VM with Segmentation,VM with
combined paging and segmentation.

Page Replacement Policies: FIFO, LRU, Optimal, Clock. Swapping issues: Thrashing
I/0 and File Management: 1/0O management: 1/0 Devices - Types, Characteristics of
devices, OS design issues for 1/0 management, 1/0 Buffering.

Disk Scheduling: FCFS, SCAN, C-SCAN, SSTF.

File Management: Concepts, File Organization, File Directories, File Sharing. Record
Blocking, Secondary Storage Management, Free Space management, Security.

Case study: Windows 7: Design Principles, Process Management, Scheduling, Memory
Management, I/O Management and File Management

List of Project areas:
1. Linux based application using Shell Scripting and POSIX threads.
2. Design and implementation of a Multiprogramming Operating System: Stage |
i. CPU/ Machine Simulation
ii. Supervisor Call through interrupt
3. Design and implementation of a Multiprogramming Operating System: Stage 11
1. Paging
2. Error Handling
3. Interrupt Generation and|Seryicing )
4. Process Data Structure

Text Books:

1. Stalling William; “Operaiiing |Systems=—6—Edition, Pearson Education.
2. Silberschatz A., Galvin P., Gqgnd G.; “Operating System Concepts”, 9t Edition, John
Wiley and Sons.

Reference Books:
1. Silberschatz A., Galvin P., Gagne G ; “©Operatjng System Principles”; 7t Edition,
John Wiley and Sons. —

2. Yashavant Kanetkar; “Unix Shell Programming”, 2" Edition, BPB Publications.

3. Forouzan B. A., Gilberg R. F.; “Unix And Shell Programming”, 1% Edition, Australia
Thomson Brooks Cole.

4. Achyut S. Godbole , Atul Kahate,; “Operating Systems”, 3 Edition, McGraw Hill.

Course Outcomes:

The student will be able to —

1. Examine the functions of a contemporary Operating system with respect to
convenience, efficiency and the ability to evolve.

2. Demonstrate knowledge in applying system software and tools available in modern
operating system (such as threads, system calls, semaphores, etc.) for software
development.

3. Apply various CPU scheduling algorithms to construct solutions to real world
problems.
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4. Identify the mechanisms to deal with Deadlock.

5. Understand the organization of memory and memory management hardware.

6. Analyze 1/0 and file management techniques for better utilization of secondary
memory.

FF No. :654
CS2009: DATABASE MANAGEMENT SYSTEMS

Credits: 04 Teaching Scheme: Theory 3 Hours / Week
: Lab 2 Hours / Week

Section 1: Topics/Contents

Introduction: Need of Database Management System, Evolution, Data Abstraction, Data
Independence, Database System Architecture of DBMS, Life cycle of relational database;
Data Models: Entity Relationship (ER) Model, Extended ER Model, Relational Model,
Codd's Rules;

Database Design: Need of Normalization, Functional Dependency, Inference Rules, FD
Closure, Minimal Cover, Deco ition Properties, Normal Forms (up to BCNF), Multi-
valued Dependency, 4NF, Relatjonal Synthesi's Alggyithm, Trade — off

Query Languages: Relational Algebra, Tuple Relgtional Calculus, Domain Relational
Calculus; SQL: DDL, DML, Select Queries Hoi eries, Sub queries, Date-Timestamp,
String and Numerical Fefictiond, DCL-Secufity and Authgfization; PL/SQL: Procedure,
Function, Trigger; Mapping of HelafiomatAfgebra tof SQL

Section2: Topics/Contents

Storage and Querying: Storage and File structures, Indexed Files, Single Level and
Multi Level Indexes, B+ Trees; Query Processing: Steps, Algorithms for Selection, Join
Operation; Query Optimization: Transformation of Relational Expressions, Heuristics in
Query Optimization, Selectivity and Cost Estimates in Query Optimization

Transaction Management: Transaction: ACID Properties, State diagram, Lock based
Concurrency Control Protocols, Timestamp based Concurrency Control Protocol, Log
based Recovery techniques, ARIES Recovery algorithm

Database Architectures: Centralized and Client-Server Architectures, 2 Tier and 3 Tier
Architecture, Distributed Databases, Parallel Databases

Emerging Database Technologies: Introduction to No SQL Databases- Internet
Databases, Cloud Databases, Mobile Databases, SQLite Database, XML Databases,
MongoDB.

Data Warehouse and Data mining: Architecture and Components of Data Warehouse,
OLAP, Goals of Data Mining, Data Mining Tasks

List of Practicals:
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1. Choose a database system and perform requirements analysis. Design an entity-
relationship (ER) data model for the selected database system and convert it to relational
model. Create tables with appropriate constraints using DDL and write DML.

2. Execute "SELECT"™ queries using conditional, logical, like/not like, in/not in,
between...and, is null/is not null operators in where clause, order by, group by, aggregate
functions, having clause, and set operators. Use SQL single row functions for date, time,
string etc.

3. Write equijoin, non equijoin, self join and outer join queries. Write queries containing
single row / multiple row / correlated sub queries using operators like =, in, any, all,
exists etc. Write DML queries containing sub queries. Study a set of query processing
strategies.

4. Write meaningful stored procedures in PL/SQL. Make use of cursors and different
arguments. Write useful stored functions to perform complex computation. Write row
level and statement level triggers in PL/SQL.

5. Execute DDL statements which demonstrate the use of views. Try to update the base
table using its corresponding view. Also consider restrictions on updatable views and
perform view creation from multiple tables.

6. Install and configure client and server for MySQL and MongoDB (Show all commands
and necessary steps for installatiprand configuration).
7. Create a database with suitabFe_ ample uging MgngoDB and implement Inserting and
saving document (batch inseft, Insert vajidatior), Removing document, Updating
document (document replacement.—usind modlfiers, upserts, updating multiple
documents, returning upeated dqcurents)
8. Execute at least 10 queries [on [amy suitgbte MpngoDB database that demonstrates
following querying techniques] fjnd and findOng (specific values), Query criteria
(Query conditionals, OR querigs, $not, Cor{ditiona] semantics), Type-specific queries
(Null, Regular expression, Querying arrays)
9. Execute at least 10 queries on any suitagble MpngoDB database that demonstrates
following: $ where queries, Cursors (Limjts, skips, sorts, advanced query options),
Database commands

10. Implement Map reduce concept with suitable example using MongoDB.

Text Books:

1. Abraham Silberschatz, Henry F. Korth, S. Sudarshan, “Database System Concepts”;
6" Edition, McGraw-Hill Education

2. Ramez Elmasri, Shamkant B. Navathe; “Fundamentals of Database Systems”; 6"
Edition; Pearson

Reference Books:

1. Thomas M. Connolly, Carolyn E. Begg,” Database Systems: A Practical Approach to
Design, Implementation, and Management, 6™ Edition; Pearson
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2. Raghu Ramakrishnan, Johannes Gehrke; “Database Management Systems”, 3rd
Edition; McGraw Hill Education

3. Kristina Chodorow, MongoDB The definitive guide, O Reilly Publications, ISBN: 978§-
93-5110-269-4, 2nd Edition.

4. Dr. P. S. Deshpande, SQL and PL/SQL for Oracle 10g Black Book, DreamTech.

5. Ivan Bayross, SQL, PL/SQL: The Programming Language of Oracle, BPB Publication.
6. Reese G., Yarger R., King T., Williums H, Managing and Using MySQL, Shroff
Publishers and Distributors Pvt. Ltd., ISBN: 81 - 7366 - 465 — X, 2nd Edition.

7. Dalton Patrik, SQL Server — Black Book, DreamTech Press.

8. Eric Redmond, Jim Wilson, Seven databases in seven weeks, SPD, ISBN: 978-93-5023-
918-6.

9. Jay Kreibich, Using SQLite, SPD, ISBN: 978-93-5110-934-1, 1st edition.

Course Outcomes:

The student will be able to —

1. Design data models as per data requirements of an organization

2. Synthesize a relational data model upto a suitable normal form

3. Develop a database system using relational queries and PL/SQL objects
4. Apply indexing techniques angretgery optimization strategies

5. Understand importance of corjcurfency corrol ang recovery techniques
6. Adapt to emerging trends congidefing socigtal reqliirements

"L
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CS2010: COMPUTER NETWORKS
Credits: 4 Teaching Scheme:Theory:3 Hours / Week

Lab:2 Hours / Week

Section 1: Topics/Contents

Physical Layer: Introduction: LAN, MAN, WAN, PAN. Reference Models: OSI,
TCP/IP. Design Issues: OSI Model and Layers. Network Architectures: Client-Server;
Peer To Peer. Network Types: Infrastructure and Ad-hoc mode. Transmission Methods:

Broadcasts, Point-To-Point. Transmission Mediums: CAT5, 5e, 6, OFC. Network
Topologies: Star, Ring and Hierarchical. Network Devices: Bridge, Switch, Modem,
Router and Access Point.

Logical Link Control: Design Issues: Services to Network Layer, Framing, Error
Control and Flow Control. Error Control: Parity Bits, Hamming Codes and CRC. Flow
Control Protocols: Unrestricted Simplex, Stop and Wait, Sliding Window Protocol,
CSMA/CD, WAN Connectivity. PPP and HDLC, Examples on Network Performance,

Ethernet To Wireless and Vice Versp.
Medium Access Control: Channgl Allocation: Sfatic and Dynamic, Multiple Access
Protocols: Pure and Slotted AJOHA, CSMA, WDMA.. IEEE 802.3 Standard: Ethernet,
Wiring Schemes and md:_mats’ CEMA/L —Birary Exponential Back -off
Algorithm. High Speed : ; gg:h?'lfgthernet Wireless Standards:
Radio Spectrum, Frequency Hopping (FHSS) arjd Direct Sequence (DSSS), IEEE
802.11a/b/g/n and IEEE 802.15 fnd [IEEE 80%.16 Stgndards, CSMA/CA

Section2: Topics/Contents

Network Layer: Switching Techniques: Circuitvessage and Packet Switching. Logical
Addressing: IPv4 and IPv6 is addressing, Sub-netting, NAT, CIDR. Network Layer
Protocols: IP, ICMP, Routing Protocols: Distance Vector, Link State, and Path Vector.
Routing in Internet: RIP, OSPF and BGP. MANET: AODV and DSR Protocol.
Congestion Control and QoS, Sensor Node.

Transport Layer: Services: Berkley Sockets, Addressing, Connection Establishment,
Connection Release, Flow control and Buffering, Multiplexing. HTH Layer Protocols:
TCP, TCP Timer management, UDP. Quality of Service: TCP Congestion Control.
Traffic Shaping: AIMD.

Application Layer: Address Resolution: Domain Name System (DNS). WWW: Hyper
Text Transfer Protocol (HTTP) and HTTPS with SSL. Web Service. Email: SMTP,
MIME, POP3 and Webmail. File Transfer: FTP, Dynamic Logical Addressing: Dynamic
Host Control Protocol (DHCP).
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List of Practicals:

Operating System recommended :- 64-bit Open source Linux or its derivative
Programming tools recommended: - Open Source C,C++, JAVA, PYTHON,
Programming tool like G++/GCC, Wireshark, Etheral and Packet Tracer

Operating System recommended: - 64-bit Open source Linux or its derivative
Programming tools recommended: - Open Source C, C++, JAVA, and PYTHON,
Programming tool like G++ /GCC, Wireshark, Ethereal and Packet Tracer

1. Setting Up Small Network:
Setup a wired LAN using Layer 2 Switch and then IP switch of minimum four

computers. It includes preparation of cable, testing of cable using line tester,
configuration machine using IP addresses, test it using PING utility and capture the
packets using Wireshark Packet Analyzer Tool. Extend the same Assignment for
Wireless using Access Point

2. Understanding Data Link Layer Design Issues.
Write a program to configure R$232D ports on two nodes to demonstrate Framing, Flow
control and Error control at data|linK layer. = ™

3. Error Detecting Codes:
Write a program to simu y(qlic Redundarjcy CheEE_US‘m_’;g polynomial method.

4. Error Correcting Codes:
Write a program to simulate efror|detectior} and cprrection for 7/8 bits ASCII and 4-
Check bits using Hamming Codes:

5. Sliding Window Protocol:
Write a program to simulate Go back N and Seleetive Repeat Modes of Sliding Window
Protocol in peer to peer mode using RS232D and capture the packets between client and
server using Wireshark Packet Analyzer Tool for peer to peer mode.

6. TCP Socket Programming using Single Thread
Write a program using TCP sockets for following
a. Say Hello to Each other
b. File transfer
c. Calculator
Capture the packets between client and server using Wireshark Packet Analyzer Tool for
peer to peer mode.

7. UDP Socket Programming using Single Thread

Write a program using UDP Sockets to enable file transfer (Script, Text, Audio and
Video one file each) between two machines. Capture the packets between client and
server using Wireshark Packet Analyzer Tool for peer to peer mode.
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8. Understanding protocol stack of Intranet

Analyze packet formats of Ethernet, IP, TCP and UDP captured through Wireshark for
wired network.

9. Distance Vector Routing Protocol

Write a program to find shortest path using Bellman Ford Equation for Distance Vector
Routing Protocol which is used by Routing Information Protocol (RIP).

10. Link State Routing Protocol
Write a program to find shortest path using Dijkstra Equation for Link State Routing
Protocol which is used by Open Shortest Path First Protocol (OSPF) in the Internet.

11. Preparation of TCP, IP Packets (Demo Assignment)

Write a program to prepare TCP and UDP packets using header files and send the packets
to destination machine in peer to peer mode. Demonstrate the packets captured traces
using Wireshark Packet Analyzer Tool for peer to peer mode.

Project Areas:

TCP based Multithreadedl HT TP clien{ servek
TCP based Multithreadedl FTP client gerver
UDP based Multith FHP-ctent-served

TCP based Multi SMTP and POP3 ;;H_';Rt server
TCP based Multithreadedl Chat client perver
UDP based Multithreadef Chat client|server
UDP based Multithreaded Audio Conferencifg client server
UDP based Multithreaded Video Conferencing client server
Implementation of RIP/OSPF/BGP using Pagket Tracer

10 Simulation of AODV routing protocol using NS2/NS3/OMNet

©oNe kR WNRE

Text Books:

1. Andrew S. Tenenbaum, “Computer Networks”,5th Edition, PHI, ISBN 81-203-2175-8.

2. Fourauzan B., "Data Communications and Networking"”, 5th edition, Tata McGraw- Hill,
Publications, 2006

Reference Books:
1. Kurose, Ross “Computer Networking a Top Down Approach Featuring the Internet”,

Pearson; 6th edition (March 5, 2012), ISBN-10: 0132856204

2. Matthew S. Gast “802.11 Wireless Networks”, O Reilly publications; 2" Edition.

3. C. Siva Ram Murthy and B. S. Manoj, “Ad Hoc Wireless Networks: Architectures and
Protocols” Prentice Hall, 2004

4. Holger Karl and Andreas Willig, “Protocols and Architectures for Wireless Sensor Networks”,
Wiley, ISBN: 0-470-09510-5
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Course Outcomes:

The student will be able to —

1. Select network architecture, topology and essential components to design computer
networks.

2. Estimate reliability issues based on error control, flow control and pipelining by using
bandwidth, latency, throughput and efficiency.

3. Design mechanisms to demonstrate server channel allocation in wired and wireless
computer networks

4. Analyze data flow between peer to peer in an IP network using Application, Transport
and Network Layer Protocols

5. Demonstrate sustainable engineering practice indicating the scientific purpose and
utility of communication frameworks and standards.

6. Develop Client-Server architectures and prototypes by the means of correct standards,
protocols and technologies
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FF No. :654
CS2011: MATHEMATICAL TRANSFORMS AND APPLICATIONS

Credits: 2 Teaching Scheme: 2 Hours / Week

Section 1: Topics/Contents

Linear Differential equations of higher order: Homogeneous Linear Differential
Equations of Second Order, Higher Order Homogeneous & Non Homogeneous Linear
Differential Equations with Constant Coefficients, Complementary solution, particular
integral by general method, undetermined coefficients and Variation of Parameters
method, Euler — Cauchy Equation, Legendre equation and its solution, system of
differential equations by matrix method.

Complex Analysis: Complex differentiation, Analytical functions, Cauchy-Riemann
equations, Complex Integration, Cauchy’s Integral Theorem and formula, Residue
Theorem and applications to Engineering Problems, Power series, Taylor series, Laurent
series, Radius of convergence.

Laplace Transform: Introduction to Laplace Transform and its properties. Laplace
Transform of Unit step functio elta function and periodic function. Inverse Laplace
Transform and its evaluation. Lgplage Transfgrm of-special functions

Section2: Topics/ConteqTs ::::

Fourier Transform: Introdyictipn to signals fnd their properties, mathematical
operations on signals, Complex Fourier seriep and fiequency spectrum, Fourier integrals,
Fourier cosine and sine transforms, Fourier trpnsfornps, properties of Fourier transform,
Discrete Fourier transform, Properties Applications ¢f FT and DFT.

Z Transform: Introduction to Z Transform, Standard Z transforms, Region of
Convergence, properties of Z-Transform, Convolution Theorem for Z transform Inverse
Z-Transform by Partial Fraction, Use of standard transform, Inversion Integral Method,
Poles and Zeros of the Rational Z-Transform, Difference equations by Z transform
method.

Text Books:

1. “Advanced Engineering Mathematics”, Erwin Kreyszig, John Wiley and sons, inc.

2. “Higher Engineering Mathematics”, B V Ramana, Tata McGraw-Hill, 2007.

3. “Advanced FEngineering Mathematics”, R.K. Jain, S.RK. Iyengar, Narosa
Publications.

4. “Signals and Systems”, Alan V. Oppenheim (Author), Alan S. Willsky ; 2" edition,
Pearson Education Ltd.
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Reference Books:

1. Michael D. Greenberg; Advanced Engineering Mathematics; Pearson
Education Asia

2. Dennis G. Zill, Michael R. Cullen; Advanced Engineering Mathematics;
Narosa Publishing House
3. Peter V. O’Neil; Advanced Engineering Mathematics; 5th edition, Thomson

Brooks/Cole.
4. Robert A. Gabel, Richard A. Roberts; Signals and linear systems; John Wiley
& sons

Course Outcomes:
The student will be able to —

1.

2.

3.

Relate the indispensible importance of Mathematics in Engineering and symbiosis
between both.

Summarize the concepts of mathematical transforms and their applications to
various engineering problems

Develop the ability to solve linear differential equations with constant coefficients
and apply it for analysis of electrical circuits.

Describe the basic concepts pf complexdifferentiation and integration and their
application in mathematifal §nd engirjeering problems.

Utilize Z transform and |ts groperties|in solvjng difference equations and system

analysis. Q
Translate a physic bleqinto a mathemdt odel and find solution of the
model by selecting andlapglying suifable miathematical method
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CS2012: EDD2

Credits: 04 Teaching Scheme Theory: 1 Hours / Week
Lab: 6 Hours / Week

Course Relevance: Project Centric Learning (PCL) is a powerful tool for students to
work in areas of their choice and strengths. Along with course based projects, curriculum
can be enriched with semester long Engineering Design and Development courses, in
which students can solve socially relevant problems using various technologies from
relevant disciplines. The various socially relevant domains can be like Health care,
Agriculture, Defense, Education, Smart City, Smart Energy and Swaccha Bharat
Abhiyan. To gain the necessary skills to tackle such projects, students can select relevant
online courses and acquire skills from numerous sources under guidance of faculty and
enrich their knowledge in the project domain, thereby achieving project centric learning.
Modern world sustained and advanced through the successful completion of projects. In
short, if students are prepared for success in life, we need to prepare them for a project-
based world. It is a style of active learning and inquiry-based learning. Project centric
learning will also redefine the role of teacher as mentor in the learning process. The PCL
model focuses the student on a hig open-ended question, challenge, or problem to
research and respond to and/or splv¢. It brings‘smde‘fts not only to know, understand and
remember rather it takes then] to| analyze| desigh and apply categories of Bloom’s
Taxonomy.

=

Preamble - The content and prIcess mentiofed belpw is the guideline document for the

faculties and students to start wih. It is not tq limit the flexibility of faculty and students;
rather they are free to explore their creativity beyorld the guideline mentioned herewith.
For all courses of ED, laboratory course contents of “Engineering Design” are designed
as a ladder to extend connectivity of software technblogies to solve real world problems
using an interdisciplinary approach. The ladder in the form of gradual steps can be seen
as below:

Industry Communication Standards, Single Board Computers and 10T, Computational
Biology (Biomedical and Bioinformatics), Robotics and Drone, Industry 4.0 (Artificial
Intelligence, Human Computer Interfacing, 5G and IoT, Cloud Computing, Big Data and
Cyber Security etc).
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Title: Course Structure FF No. 653
Branch: Computer Year: T.Y. A.Y.:2018-19 Module: V Pattern: B-18.
Teaching Scheme Examination Scheme Credits
(Hrs/Week)
Subject | Subject . Theory | LAB | Tut. CA MSE ESA Total
Subject Name
No. Code HA LAB | (%) ESE VIVA
%) | (%) %) | (%)
* Core Elective Group-1
CS3001 CE1:Software Engineering
S1 3 2 - 10 30 10 30 20 100 4
CE1: Software Design
£S3008 Methodologies
* Core Elective Group-2
CS3002 CE2: !Z)e5|gn Analysis of
52 Algorithm.
3 2 - 10 30 10 30 20 100 4
CS3009 CE2: Randomized &
Approximation Algorithms
CS3010 | cE2: Distributed Algorithms

Structure and syllabus of S.Y. B.Tech Computer Engineering. Pattern B-18, A.Y. 2018-19

Page 39 of 142




Vishwakarma Institute of Technology

Issue 01 : Rev No. 1 : Dt. 01/07/18

**Special Elective Group -1
€S3003 SE1:Microprocessors &
Microcontrollers
S3 CS3005 SE1: Embedded Systems 100 4
3 2 - 10 30 10 30 20
CS3007 SE1: Wir.eles‘s
Communications
**Special Elective Group -2
CS3004 .
SE2:Computer Graphics i 10 30 10 30 20
S4 SE2:Augmented & Virtual 3 2 100 4
CS3006 Reality
S5 CS3011 EDD3 1 6 - 10 30 10 30 20 100 4
S6 CS3095 Seminar - - - - - - - - -
TOTAL 13 14 - 50 150 50 150 100 500 21

Structure and syllabus of S.Y. B.Tech Computer Engineering. Pattern B-18, A.Y. 2018-19

Page 40 of 142




Vishwakarma Institute of Technology  Issue 01 : Rev No. 1 : Dt. 01/07/18

FF No. :654
CS 3001: SOFTWARE ENGINEERING

Credits: 04 Teaching Scheme: Theory 3 Hours / Week
: Lab 2 Hours / Week

Section 1: Topics/Contents

Software Engineering Paradigms: Overview of Software Engineering, Software
Process Framework, Process Patterns, Personal and Team Process Models, Process
Models: Code-and-Fix, Waterfall Model, Rapid Application Development, Incremental
Models, Evolutionary Models, Iterative Development, The Unified Process, Cleanroom
Methodology, Component-Based Software Engineering, CMMI, Impact of Processes and
Outcomes, Process Selection and applicability, Software Engineering Principles and
Practices Component-Assembly Process Model, Best Practices in Technology Selection,
Formal Methods

Requirement Engineering: Requirements Engineering Tasks, Requirement Elicitation
Techniques, Software Requirements: Functional, Non-Functional, Domain Engineering
activities, Requirements Characteristics and Characterization, Eliminating Requirement
Ambiguities, Conflict Identification and Resolution, Requirement Qualities, Requirement
Specification, Requirement Traceability, Requirement Prioritization, Relationship of
Requirement Engineering to other Framework Activities, System Scope Determination
and Feasibility Study, Statement of Work Generation, Requirements Verification and
Validation, Requirement -Maturity, Technical Reviews, Stakeholder Management
Introduction to Agile Methodology: Introduction to Agile Project Management, Agile
History and the Agile Manifesto, Agile Requirements: Team, Program, Portfolio Level,
Scrum Overview, Scrum Framework, Agile Principles, Sprints Design, Time-Boxing,
Kanban, and Theory of Constraints, Requirements and User Stories, Stakeholders, User
Personas, and User Experiences, Product Backlog, Agile Planning, Estimation and
Velocity, Product Backlog, Technical Debt

Section2:Topics/Contents

Agile: Scrum and Sprints: Stakeholders, System Acceptability, Levels of Abstractions,
System Interfaces, Organizational Roles and Missions, Problem, Opportunity and
Solution Spaces, System Environment and Mission Analysis, System Operational Model,
Agile Roles: Product Owner, Scrum Master, Development Team, Development Team,
Managers, Agile Planning: Scrum Planning Principles, Multilevel Planning, Portfolio
Planning, Envisioning (Product Planning), Release Planning (Longer-Term Planning)
Sprinting: Sprint Planning, Sprint Execution, Sprint Review, Sprint Retrospective, Agile
Architecture and Re-architecting with Flow, Agile Methods: Lean Software
Development, DSDM, Extreme Programming, TDD, Ux Methodology, Lean
Development
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Software Design and Configuration Management: Analysis Concepts, Analysis
Methods, Analysis Modeling Techniques, Data Flow diagrams, System Analysis
Scenarios and Model Generation, Context Models, Behavioral Models, Data Models,
Object Models, Structured Methods Design Concepts, The Design Model, Design
Qualities, Characteristics of Design activities, Design Principles, Cohesion and Coupling,
Software Architecture Vs Software Design, Software Reuse, Design Heuristics, User
Interface Design: Rules, User Interface Analysis and Steps in Interface Design, Design
Evaluation, Source Code Management, Build Engineering, Environment Configuration,
Change Control, Release Management, Deployment, Hardware Configuration, Industry
Standards and Frameworks, CM Values, CM Practices, CM Practices for Agile

Project Management Principles: Project Management Activities, Structures and
Frameworks, Teamwork, Leadership, Project Planning, Project Scheduling, Risk
Analysis, Introduction to Function Points, Empirical Estimation, COCOMO Il model,
Foundations of Software Testing: Terms, Testing Cycle, Outcomes, Principles,Unit and
Acceptance testing, Software Verification and Validation, Classic Mistakes, Complex
Systems, Critical Systems, Software Safety

List of Practicals: (For THL, TLP courses)

1. A real-world problem issueis required to be identified with manageable scope.
The problem scenarios are required to be identified for target system to be
developed. The scenarios are stated in the form of Statement-of-Work template.
The SOW document shall address the vision, goals, and objectives of the project.

2. The initial requirements and feature set for the target system is required to be
identified. The requirements are required to be synthesized with stakeholder
participation. The project roles are assigned to the project team with clear
indicator of responsibilities. The initial requirements summary document with
adequate and minimal infrastructure is required to be developed using multiple
iterations.

3. A concise requirement specification document is required to be prepared using
Agile Requirements Practices with the help of user stories narration, user personas
and collaborative communication. The Agile tools like Face-to-face
communications, Daily standups, and Customer ldea Management shall be
practiced.

4. The product backlog for the project aimed at maintaining a prioritized queue of
project requirements shall be created.

- It should be dynamic and should be continuously groomed as the project
progresses. Agile projects generally use an iceberg strategy for grooming the
product backlog.

- The items that are near the top of the iceberg and are closest to going into
development should get the most attention.

- There should typically be about two to three sprints worth of stories at the top
of the backlog that are well-groomed and ready to go into development in
order to avoid a situation where the project team is waiting for work to do.
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5. The feasibility of the project shall be prepared and stated in the form of Project
Feasibility Study document mentioning finalized requirement set and dropped
feature list along with requirement prioritization and traceability matrix.

6. The project plan of the project shall be prepared using Agile Planning Practices
indicating level of uncertainty, technology considerations, and related risk
nomenclature.

7. Sprint-level planning activity accommodating story points, planning poker shall
be performed. The Sprint-plan and Sprint-design indicating detailed activity
planner shall be developed.

8. The Software Configuration Management Plan (SCMP) shall be prepared to
establish and maintain the integrity of the products of the software project
throughout the project's software life cycle.The SCM practices identifying
specific configuration items/units are contained in the key process areas that
describe the development and maintenance of each configuration item/unit.

- Software configuration management activities are planned.

- Selected software work products are identified, controlled, and available.

- Changes to identified software work products are controlled.

- Affected groups and individuals are informed of the status and content of
software baselines.

9. Working software shall-be developed by performing Sprint Execution. The
software artifacts created shall be verified and validated using unit/module
testing.

10. A Sprint Review document shall be prepared using the Summarize, Demonstrate,
Discuss, and Adapt approaches indicatingSprint Review Issues and Sign-offs.

Text Books:

1.

2.

Ian Sommerville, ‘Software Engineering’, Addison-Wesley, 9" Edition, 2010, ISBN-13: 978-
0137035151.

Roger S Pressman, Software Engineering: A Practitioner's Approach’, McGraw Hill,
6/e,2005

Reference Books :

1.

2.

3.

SorenLauesen, Software requirements: Styles and techniques, Addison Wesley, ISBN
0201745704, 2002

Kenneth S. Rubin, Essential SCRUM: A Practical Guide To The Most Popular Agile
Process, Addison-Wesley, ISBN-13: 978-0-13-704329-3, 2012

Dean Leffingwell, Agile Software Requirements, Addison-Wesley, ISBN-13: 978-0-321-
63584-6, 2011

Charles G. Cobb, The Project Manager’s Guide To Mastering Agile: Principles and
Practices for an Adaptive Approach, Wiley Publications, ISBN: 978-1-118-99104-6
(paperback), ISBN 978-1-118-99177-0 (epdf), 2015

Bob Aiello and Leslie Sachs, Configuration Management Best Practices, Addison Wesley,
ISBN-13: 978-0-321-68586-5, 2010

Mario E. Moreira, Adapting Configuration Management for Agile Teams, Wiley
Publications, ISBN: 9780470746639, 2010
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Course Outcomes:

Upon completion of the course, graduates will be able to —

1.

Summarize capabilities and impact of Software Development Process Models and
justify process maturity through application of Software Engineering principles
and practices focusing tailored processes that best fit the technical and market
demands of a modern software project.

Discriminate competing and feasible system requirements indicating correct real
world problem scope and prepare stepwise system conceptual model using
stakeholder analysis and requirement validation.

Formulate system specifications by analyzing User-level tasksand compose
software artifacts using agile principles, practices and Scrum framework

Propose and demonstrate realistic solutions supported by well-formed
documentation with application of agile roles, sprint management, and agile
architecture focusing project backlogs and velocity monitoring.

Conform to Configuration Management principles and demonstrate cohesive
teamwork skills avoiding classic mistakes and emphasizing on software safety
adhering to relevant standards.

Analyze the target system properties and recommend solution alternatives by
practicing project planning, scheduling, estimation and risk management
activities.
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FF No. :654

CS 3008: SOFTWARE DESIGN METHODOLOGIES

Credits: 04 Teaching Scheme: Theory 3 Hours / Week
: Lab 2 Hours / Week

Section 1: Topics/Contents

Business Process Management: Introduction to Business modeling, Introduction to
Business Processes, Business Process Modeling Foundation, Process Orchestrations,
Process Choreographies, Properties of Business Processes, Business Process
Management Architectures, Business Process Methodology, Introduction to BPEL,
Advantages of business modeling, Business process modeling methods, Discovery,
analysis, design, validation, and implementation Modeling types, Definition of business
area-BPM metadata, Importance of the BPMN standards ,Business process modeling
standards, Flow objects, Connecting objects, Swimlanes, Artifacts, Steps in BPMs
System Behavior Specification: Static Behavior: Use Cases, Use Case Diagram
Components, Use Case Diagram, Actor Generalization, Include and Extend, Template for
Use Case Narrative, Building Domain Model, and-capturing system behavior in use cases
Dynamic Behavior: Sequence diagrams, object lifelines and message types, Modeling
collections multiobjects, Refining sequence diagrams, Collaboration diagrams, States,
events and actions, Nested machines and concurrency, Modifying the object model to
facilitate states, Modeling methods with activity diagrams, Activity Diagrams: Decisions
and Merges, Synchronization, Iteration, Partitions, Parameters and Pins, Expansion
Regions, Swimlanes, concurrency and synchronization, Communication Diagram,
Interaction Overview Diagrams, Timing Diagrams

Software Architecture Primitives: Foundations of Software Architecture, Reference
Architectures, Architectural Design: Software Architecture, Data Design and
Architectural Design, Views, Viewpoints, Perspectives, Conceptual Architecture View,
Module Architecture View, Execution Architecture View, Code Architecture View,
Architecture styles: Repository, Layered, Pipe-Filter, Call-Return, Peer-Peer, Publish-
Subscribe, Client-Server, Two-Tier, Three-Tier, N-Tier, Heterogeneity in Architecture

Section2:Topics/Contents

System Design Specification: Design of Software Objects, Features and Methods,
Cohesion and Coupling between Objects, Coupling and Visibility, Interfaces, Interfaces
with Ball and Socket Notation, Templates, Analysis model vs. design model classes,
Categorizing classes: entity, boundary and control , Modeling associations and
collections, Preserving referential integrity, Achieving reusability, Reuse through
delegation, Identifying and using service packages, Improving reuse with design
Packages and interfaces: Distinguishing between classes/interfaces, Exposing class and
package interfaces, Subscribing to interfaces Component and deployment diagrams:
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Describing dependencies, Deploying components across threads, processes and
processors

Design Patterns: Introduction to Design Pattern, Describing Design Patterns, Catalogue
of Design Patterns Creational Patterns: Abstract Factory, Builder, Factory Method,
Prototype, Singleton, Structural Patterns: Adapter, Bridge, Composite, Decorator,
Facade, Flyweight, Proxy, Behavioral Patterns: Chain of Responsibility, Command,
Interpreter, Iterator, Mediator, Memento, Observer, State, Strategy, Template Method,
Visitor, Antipatterns, Applications of Design Patterns

Model Driven Development: Overview of Model Driven Development and Model
Driven Engineering, Model Transformation, Introduction to Model Driven Architecture:
MDA Terms and Concepts, Model Mappings, Marking Models, Executable Models,
MOF, CWM, Introduction to XML, XMI, Introduction to UML Metamodel and UML
2.X diagrams, Extensibility Mechanisms and its usage, Introduction to OCL, Model
Based Software Engineering, Domain-Specific Modeling: Fundamentals and
Architecture, MDA Applications

List of Practicals: (For THL, TLP courses)

1. To narrate Requirement Definition Document for the target system with following
three areas:Problem Identification, Problem Definition, and Problem Statement

2. To narrate System Requirements Specification Document for target system with
reference to the IEEE 610.12.1990 Std guidelines.

3. To create Business Process Diagrams for all the scenarios identified using BPMN
2.0 and BPM practices. Process modeling captures the ordered sequence of
activities within a process along with supporting information from end to end. In
process modeling, the business process is framed in a BPD to reflect the activities,
the roles that conduct those activities, conditional branching, and the sequence of
the workflow between the activities.

4. To decompose and organize the problem domain area into broad subject areas and
identify the boundaries of problem/system. Specify the behavior of the target
system and map requirements to Use cases.

a. The System Context Diagram depicts the overall System behavioral trace
and Requirement Capture diagram depicts the hierarchical Use case
Organization. The Use Case diagram should encompass

b. Actors (External Users)

c. Transactions (Use Cases)

d. Event responses related to transactions with external agents.

e. Detection of System boundaries indicating scope of system.

5. To depict the dynamic behavior of the target system using sequence diagram. The
Sequence diagram should be based on the Scenarios generated by the inter-object
Communication. The model should depict:

a. Discrete, distinguishable entities (class).

b. Events (Individual stimulus from one object to another).

c. Conditional events and relationship representation.

6. To depict the state transition with the life history of objects of a given class
model. The model should depict:
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7.

10.

a. Possible ways the object can respond to events from other objects.

b. Determine of start, end, and transition states.
To depict the dynamic behavior using detailed Activity diagram. Activity is a
parameterized behavior represented as coordinated flow of actions. The flow of
execution is modeled as activity nodes connected by activity edges.
- A node can be the execution of a subordinate behavior, such as an arithmetic

computation, a call to an operation, or manipulation of object contents.
- Activities may form invocation hierarchies invoking other activities,

ultimately resolving to individual actions.
To develop logical static structure of target system with Software Class diagram.
To prepare Class Collaboration-Responsibility (CRC) cards for the Conceptual
classes traced from System analysis phase. The design model should depict

a. Relationship between classes: inheritance, Assertion, Aggregation,

Instantiation

b. Identification of objects and their purpose.

c. Roles/ responsibilities entities that determine system behavior.
To enhance Software Class diagram to Architecture diagram with appropriate
design patterns. The patterns selected shall be justifiable and applied to individual
and distinct hierarchies. Suitable Architectural Styles shall be selected and the
structural elements shall be well-documented.
To represent physical module that provides occurrence of classes or other logical
elements identified during analysis and design of system using Component
diagram. The model should depict allocation of classes to modules. To narrate
precise Program Desigh Language constructs separating computation from
interface. To represent deployment view of the system through Architecture
Diagram.

Text Books:

1. Tom Pender, “UML Bible”, John Wiley & sons, ISBN — 0764526049

2. Jim Arlow, IlaNeustadt, “UML 2 and Unified Process: Practical Object Oriented Analysis
and Design.”, 2nd Edition, Addison- Wesley, ISBN-—0321321278.

Reference Books:

1.
2.

3.

Mellor, Scott, Uhl, Weise, “MDA Distilled”, Pearson Education, ISBN 81-297-0529X
Grady Booch, James Rambaugh, Ivar Jacobson, “Unified Modeling Language Users

Guide”, 2nd Edition, Addison- Wesley, ISBN — 0321267974

ErichGamma,RichardHelm,RalphJohinson, “DesignPatterns:Elements of ReusableObject-

Oriented Software ”(Addison-WesleyProfessionalComputing
Series),JohnVlissides,Publisher:Addison-Wesley  Professional, ISBN-10: 0201633612
ISBN-13: 978-0201633610

Steven Kelly, Juha-PekkaTolvanen, Domain-Specific Modeling: Enabling Full Code

Generation, John Wiley & Sons, Inc., ISBN 978-0-470-03666-2, 2008

Paul Clements, Felix Bachmann, Len Bass, David Garlan, Documenting Software

Architectures: Views and Beyond Addison-Wesley Professional 2003, ISBN-10:0201703726,
ISBN-13: 9780201703726

Charles S. Wasson, System Analysis, Design, and Development: Concepts, Principles, and

Practices, John Wiley & Sons, Inc.,ISBN-13 978-0-471-39333-7, 2006
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7. Essential Business Process Modeling, Michael Havey, First Edition August 2005
Oreilly, ISBN 10: 0-596-00843-0 | ISBN 13: 9780596008437

Course Outcomes:

Upon completion of the course, graduates will be able to —

1.

Examine and breakdown real-world problem scenarios into structured partitions
depicting static and dynamic behavior of the system using business process
management practices, object-oriented analysis principles and Model Driven
Development practices.

Identify and formulate software requirements and behavioral models using static
and dynamic behavioral views indicating structured problem partitioning and
state-based exploration.

Compose system analysis and design specifications indicating logical, physical,
deployment, and concurrency viewpoints using object-oriented analysis and
design principles and Model Driven Engineering practices.

Construct and justify the evolutionary system description models expressing high-
level architecture accommodating applicable architectural styles compatible to
requirements and behavioralmodels using UML-supported modeling tools.
Comprehend the nature of design patterns by understanding a small number of
examples from different pattern categories and apply these patterns in creating a
correct design using design heuristics, published guidance, applicability,
reasonableness, and relation to other design criteria resulting inwell-documented
system profiles to the engineering and social community.

Propose multi-faceted defendable solutions demonstrating team-skills
accommodating design patterns reducing the potential cost and performance
impedance in order to realize system artifacts with the help of Model Driven
Development practices.
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FF No. : 654
CS304THL: DESIGN AND ANALYSIS OF ALGORITHM

Credits: 03 Teaching Scheme:  Theory: 3 Hours/ Week
Lab: 2 Hours/Week

Section 1: Topics/Contents

Basic introduction, time complexity analysis, Divide and Conquer

Asymptotic notations (Big Oh, small oh, Big Omega, Theta notations). Best case, average
case, and worst case time and space complexity of algorithms. Overview of searching,
sorting algorithms. Adversary lower bounds (for comparison based sorting, for finding
second minima). Using Recurrence relations and Mathematical Induction to get
asymptotic bounds on time complexity. Master’s theorem and applications. Proving
correctness of algorithms.

Divide and Conquer: Analyzing Quick sort, Randomized Quick sort, Merge sort,
Counting Inversions, Finding majority element, Finding Median, Efficient algorithms for
Integer arithmetic (Euclid's algorithm, Karatsuba's algorithm for integer multiplication,
fast exponentiation), Finding closest pair of points in plane, computing convex hull of
points in plane, basic idea of FFT algorithm and applications.

Dynamic Programming:

General strategy, simple dynamic programming based algorithms to compute Fibonacci
numbers, binomial coefficients, Matrix Chain multiplication, Optimal binary search tree
(OBST) construction, Coin change problem, 0-1 Knapsack, Traveling Salesperson
Problem, All pair shortest path algorithm, Longest increasing subsequence problem,
Longest common subsequence problem, Largest independent set for trees.

Greedy:

Analysis and correctness proof of minimum spanning tree and shortest path algorithms,
Huffman coding, conflict free scheduling, fractional knapsack.

Section 2: Topics/Contents

Backtracking Strategy, Linear Programming:

Backtracking: General strategy, n-queen problem, graph coloring, subset sum problem.
Linear Programming: Introduction to linear programming, geometric interpretation, LP
duality, Simplex algorithm, Linear optimization problems and their LP formulation.
Flows and Matchings:

Flows: Flows in the network, Max-flow min-cut theorem, Ford Fulkerson's algorithm, LP
formulation of flow problem, Applications (e.g. image segmentation, airline scheduling)
Matchings: Perfect matchings in bipartite graphs, LP formulation, Hall's marriage
theorem, Konig's theorem, augmenting path algorithm for matchings.

Introduction to NP-completeness, Approximation Algorithms:
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Complexity classes P, NP, coNP, and their interrelation, Notion of polynomial time many
one reductions reduction. Notion of NP-hardness and NP-completeness. Cook’s Theorem
and implication to P versus NP question. NP-hardness of halting problem. NP-Complete
problems (some selected examples from - Satisfiability problem, Circuit-SAT, 3-CNF
SAT, vertex cover problem, independent set problem, clique problem, Hamiltonian-
circuit problem, subset sum problem.)

Introduction to Approximation algorithms, NP-optimization problems, Approximation
algorithm for Vertex Cover, Traveling Sales Person Problem(TSP), Set-cover.

Text Books: (As per IEEE format)

1. Cormen, Leiserson, Rivest and Stein “Introduction to Algorithm” ,PHI 3" edition, 2009. ISBN
81-203-2141-3

2. Jon Kleinberg, Eva Tardos “Algorithm Design”, Pearson, I* edition, 2005. ISBN 978-81-317-
0310-6

Reference Books: (as per IEEE format)

1. Bressard, Bratley “Fundamentals of Algorithmics.” ,PHI, 2™ Edition, 1996, ISBN 81-203-
1131-0

2. Horowitz, Sahani, “Fundamentals of computer Algorithms”, Galgotia. 2" Edition, 1998.I1SBN
81-7515-257-5

List of Practicals: (For THL, TLP courses)

Randomized quick sort

Median Finding

FFT algorithm

Closest pair of points

All pair shortest path

Longest Increasing subsequence

Traveling Salesperson Problem

Viterbi Algorithm

Huffman Coding

10. Ford Fulkerson Algorithm

11. Augmenting Path algorithm for maximum matching
12. Application of Network Flows in image segmentation
13. Solving NP-complete Problems using ILP solver
14. Approximation algorithm for metric TSP

CoNO~WNE

Course Outcomes:
The student will be able to —
1. Formulate computational problems in abstract and mathematically precise manner
2. Design efficient algorithms for computational problems using appropriate
algorithmic paradigm
3. Analyze asymptotic complexity of the algorithm for a complex computational
problem using suitable mathematical techniques.
4. Formulate computational problem as linear program and apply LP, network flow,
based techniques to design efficient algorithms for them.
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5. Establish NPcompleteness of some decision problems, grasp the significance of
the notion of NPcompleteness and its relation with intractability of the decision
problems and design efficient approximation algorithms for standard NP-
optimization problems.

6. Incorporate appropriate data structures, algorithmic paradigms to craft innovative
scientific solution for a complex computing problems.
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CS3009: RANDOMIZED AND APPROXIMATION ALGORITHMS

Credits:4 Teaching Scheme: Theory: 3 Hours / Week
Lab: 2 Hours/\Week

Section 1: Topics/Contents

Basic probability theory

Introduction to randomization in computation and some simple randomized algorithms.
Basic discrete probability theory: basic counting, definition of probability, examples,
independence of events, conditional probability, union bound, inclusion exclusion,
Bayes’ rule, discrete random variables, expectation, variance, linearity of expectation,
sum of independent random variables, standard distributions (Bernoulli, Binomial,
Geometric), coupon collector problem, birthday paradox, probabilistic recurrences.
Uniform generation of combinatorial structures. Indicator random variables and their role
in algorithm analysis.

Tail Inequalities and applications

Moments and deviation, occupancy problem, Markov and Chebyshev inequalities and
some applications, randomized selection, weak law of large numbers, stable marriage
problem and principle of deferred decision, coupon collector problem and sharp
threshold, Chernoff’s bound and some applications, set balancing.

Randomized Algorithms and Randomized Complexity Classes.

Las Vegas and Monte-Carlo algorithms (with examples: randomized quick sort, Karger’s
min-cut algorithm). Basic complexity classes P, NP, RP, Co-RP, ZPP, BPP and their
interrelations, probability amplification in RP and BPP, randomness and nonuniformity,
Adleman’s theorem. Yao’s min-max principle and lower bound for randomized
computations.

Section 2: Topics/Contents

Algebraic techniques

Polynomial identity testing, Schwartz-Zippel lemma and applications (with examples
verifying matrix multiplication, testing equality of strings, perfect matching problem for
bipartite graphs), Mulmuley-Vazirani-Vazirani isolation lemma and application to
matching problem. Number theoretic algorithms (finding quadratic non-residues,
primality testing), introduction to probabilistic methods.

Markov Chains and Random Walks

Markov chains: definition, representations, randomized algorithm for 2-SAT and 3-SAT,
classifying states of Markov chains, Gambler’s ruin, stationary distributions. Random
walks on undirected graphs, cover time, hitting time, commute time, graph connectivity,
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electrical networks, introduction to expander graphs. Expanders and rapidly mixing
random walks.

Approximation Algorithms

Introduction to approximation algorithms, NP-hard optimization problems, lower
bounding OPT, Review of approximation algorithm for vertex cover, TSP. Example of
set-cover ( O(log n) factor approx-algorithm based on greedy strategy, layering), Shortest
super-string problem, Knapsack and FPTAS algorithms.

Linear programming based algorithms, LP relaxation, LP duality. LP rounding strategy
and primal-dual schema, set-cover and some other examples using LP based techniques,
maximum satisfiability.

List of Practicals: (For THL, TLP courses)

Karger’s Mincut algorithm

Majority finding

Order statistics and tail inequalities

Monte Carlo algorithm for set balancing

Testing equality of strings based on Schwartz-Zipple lemma
Isolation Lemma and Algorithm for bipartite matching
Matrix identities

Miller-Rabin Primality test

Solovay-Strassen Primality test

10. Random walks and efficient algorithm for 2-SAT

11. Sampling from convex bodies

12. Page rank algorithm

13. Approximation algorithm for Knapsack

14. Approximation algorithms based on Linear Programming

CoNoO~wWNE

Text Books:)

1. Motwani, Raghavan “Randomized Algorithms” ,Cambridge University Press, 2010,
ISBN: 9780521613903

2. Mitzenmatcher, Upfal “Probability and Computing”, Cambridge University Press, 2005,
ISBN: 9780521835404

3.Vazirani “Approximation Algorithms”, Springer-verlag, 2004, ISBN: 9783540653677

Reference Books:

1. Kai Lai Chung “4 course in probability theory.” ,Acp, 2008, ISBN: 9788181477156

2. William Feller ”4n introduction to probability theory and its applications.” ,\Wiley India
Pvt Ltd ISBN: 9788126518050

Course Outcomes:
The student will be able to —
1. To Formulate computational problems in abstract and mathematically precise
manner
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2. Design efficient algorithms for computational problems using appropriate
algorithmic paradigm

3. Analyze asymptotic complexity of the algorithm for a complex computational
problem using suitable mathematical techniques.

4. Formulate computational problem as linear program and apply LP, network flow,
based techniques to study problems such as bipartite graph matching problem.

5. Establish NPcompleteness of some decision problems, grasp the significance of
the notion of NPcompleteness and its relation with intractability of the decision
problems and design efficient approximation algorithms for standard NP-
optimization problems.

6. Incorporate appropriate data structures, algorithmic paradigms to craft innovative
scientific solution for a complex computing problems.

Structure and syllabus of S.Y. B.Tech Computer Engineering. Pattern B-18, A.Y. 2018-19 Page 54 of 142



Vishwakarma Institute of Technology  Issue 01 : Rev No. 1 : Dt. 01/07/18

FF No. : 654

CS3010: DISTRIBUTED ALGORITHMS

Credits:4 Teaching Scheme: Theory: 3 Hours / Week
Lab: 2 Hours/\Week

Section 1: Topics/Contents

Introduction: Introduction to distributed algorithms, First example: coloring paths.
Coloring using unique identifier, Coloring with randomized algorithms, lower bound for
2-coloring of paths, Challenges of distributed algorithms.

Review of Prerequisite Topics: Graph theory covering graphs, subgraphs, walks,
Connectivity and Distances, Isomorphism, Packing and Covering, Labeling and
Partitions, Directed Graphs and Orientations.

Probability theory covering Markov’s inequality, Chebyshev’s inequality, Chernoff
bounds, Markov chains and random walks.

Models of computing:

A distributed program, A model of distributed executions, Models of communication
networks Port Numbering Model, Distributed algorithms in PN model: Coloring paths,
bipartite graph maximum matching, vertex cover. Local-Models, unique identifiers.
Directed pseudo forests, merging colorings. CONGEST models and bandwidth
limitations. Message passing and shared memory maodels, synchronous and asynchronous
timing models, failure models. Complexity measures like time, space, and message
complexity. Global state of a distributed system, Cuts of a distributed computation, Past
and future cones of an event, logical time, scalar and vector time.

Section 2: Topics/Contents

Global state and snapshot recording algorithms: Introduction, System model and
definitions, Snapshot algorithms for FIFO channels,Variations of the Chandy—Lamport
algorithm, Snapshot algorithms for non-FIFO channels, Snapshots in a causal delivery
system, Monitoring global state, Necessary and sufficient conditions for consistent global
snapshots.

Fundamental Problems on Distributed Networks:

Maximal independent set, minimum spanning tree, vertex coloring, dominating set,
routing algorithms, leader election, Byzantine agreement, synchronizers, graph spanners,
dynamic networks.

Storage and retrieval of data in peer-to-peer computing, coverage and routing in sensor
networks, and rumor spreading in social networking.
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Proving Impossibility results: Covering maps, Local neighborhoods, Ramsey theory
and applications.

List of Practical’s:

Implement Coloring path problem.

Implement Graph coloring.

Implementation of Markov Chain model

Implement Snapshot algorithms for FIFO channels in Distributed Algorithms.
Implement bipartite graph maximum matching.

Implement Chandy—Lamport algorithm.

Implement Vertex Coloring problem.

Implement minimum spanning tree in Distributed algorithms.

ONoGa~WNE

Text Books and Reference Books:

1. Distributed Algorithms, by Nancy Lynch.

2. Distributed Computing: Fundamentals, Simulations, and Advanced Topics, by Hagit
Attiya and Jennifer Welch.

3. Distributed Computing: Principles,Systems and Algorithms. By Ajay D. Kshemkalyani
and Mukesh Singhal

4. Randomized Algorithms, by Rajeev Motwani and Prabhakar Raghavan.

5. Principles of Distributed Computing, lecture notes by Roger Wattenhofer.

6. Preprint of book by Jukka Suomela https://users.ics.aalto.fi/suomela/da/da-print.pdf

Course Outcomes:

The student will be able to —

Understand various algorithms in the distributed systems

Design efficient algorithms for computational methods in distributed systems
Analyze various distributed algorithms

Compare and contrast various methods in distributed environment.

Use different algorithms to solve real life problem

Apply various distributed system to solve computational intelligent problems

oakrwdE
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CS3003: MICROPROCESSORS AND MICROCONTROLLERS

Credits: 3 Teaching Scheme: Theory: 3 Hours / Week
Lab: 2 Hours/\Week

Section 1: Topics/Contents

Introduction to Pentium microprocessor: Historical evolution of 80286, 386, 486
processors. Pentium features and Architectures, Pentium Real mode, Pentium RISC
features, Pentium super-scalar architecture - Pipelining, Instruction paring rules, Branch
prediction, Instruction and Data caches. The Floating point Unit features & data types.
BUS cycles and Memory organization: Initialization and configuration, Bus operations
— Reset, Non pipelined and pipelined (read and write). Memory organization and 1/O
organization. Data transfer mechanism — 8bit, 16bit, 32bit. Data bus interface. Pentium
programmers model, Register set, Addressing modes, Data Types, BUS cycle.
Microcontroller  PIC Microntroller: System hardware, Interrupt structure and
Applications, Processor - Architecture, Programmer’s model, Modes of operation,
Interrupt Structure and Applications. Management of Power Supply, Clocking Unit, Real
Time Clock and Timers, Reset Circuitry and Watchdog Timer. Structural Units of
Processor, Processor and Memory Selection, Memory Map, Interfacing Processors,
Memories and 1/O. Processor and Memory Selection.

Section2: Topics/Contents

Microcontroller ARM Microntroller: Processor - Architecture, Programmer’s model,
Modes of operation, Interrupt Structure and Applications. Management of Power Supply,
Clocking Unit, Real Time Clock and Timers, Reset Circuitry and Watchdog Timer.
Structural Units of Processor, Processor and Memory Selection, Memory Map,
Interfacing Processors, Memories and 1/O. Processor and Memory Selection.
Microcontroller 1/0 interfacing: Digital 1/O interfacing, Serial Data Communication
using RS-232C. 1/0O devices-ADC / DAC and Stepper Motor, Optical Devices such as
LED / LCD Display devices, Timers/Counters.

Multitasking, Interrupts, Exceptions and 1/0O: Multitasking -support registers, related
data structures, Task switching, Nested task, I/0O permission bit map. Virtual mode -
features, address generation, privilege level, instruction and registers available, entering
and leaving V86 mode. Interrupt structure - real, protected, virtual 8086 mode. 1/O
handling in Pentium, 1/0 instructions Comparison of all three modes.

List of Practical’s: (For THL, TLP courses)
1.File Operations
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2.Cache
3.Coprocessor
4. Flashing lights

5. LCD

6. Timer

7. ADC

8. Serial Communications
9. Digit LED

10. Stepper Motor

11. Mini Project

Text Books:
1. Antonakos J., "The Pentium Microprocessor"”, Pearson Education, 2004, 2nd Edition.
2. Deshmukh A., "Microcontrollers - Theory and Applications”, Tata McGraw-Hill, 2004

Reference Books: (As per IEEE format)
1. ARM data Sheet.
2. Intel data Sheet.

Course Outcomes:
Upon completion of the course, graduates will be able to -

1.

w

Describe the Structure and Internal Architecture of Pentium Processor and
Microcontroller.

Develop simple Programs.

Utilize the Structures to effectively solve Computing Problems.
Comprehend Internal Components to conceive well-formed Design
Specifications.

Design Effective Automation Solutions.

Lead Team to deliver Effective Designs.
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FF No. :654
CS3005: EMBEDDED SYSTEMS

Credits: 3 Teaching Scheme: 3 Hours / Week
Lab: 2 Hours/\Week

Section 1: Topics/Contents

Introduction to Embedded Systems: Embedded Systems: Components, Classification,
and Characteristics of ES. Review of Microprocessors and Microcontrollers. Embedded
Processor Technology, Application Specific System Processor. CISC, RISC , Power
Management of peripherals, Reset Ckt / Watch Dog Timers, Structural Units of
Microprocessor , Processor and ,Memory Selection ,Interfacing of Processor Memory,
I/0 Bus management techniques. Serial / Parallel Bus , Bus Design Issues Arbitration
Study of Bus Parameter.

Bus Technologies: 1/0 Bus, Bus management techniques. Serial / Parallel Bus , Bus
Design Issues, Allocation , Arbitration. Study of Bus Parameter. Detail study of CAN,
12C, SPI.,USB, RS232C.

RTOS: Device drivers, Interrupts, Interrupt Service Routines, Scheduling Algo, Inter
Process Communication, Process-Synchronization. Multiple Tasks, Threads, Processes.
Shared Data / Priority Inversion Char: of RTOS, Real Time Scheduling of RTOS Case
Study of Embedded Systems in Detail.(H/W + S/W Algo).

Section2: Topics/Contents

Structure of RTOS : Kernel Structure: Tasks, Task States, TCB, Ready list, Task
Scheduling, Task Level Context Switching, Locking and unlocking of scheduler, Idle
Task, Statistics Task, Interrupts, Clock Tick, Initialization, Starting the OS. Task
Management: Creating/Deleting and Suspending/Resuming Task, Task Stacks and
checking, Changing Task™s Priority. Time Management: Delaying/Resuming task,
System Time.

Synchronization in RTOS: Semaphore  Management:  Creation/Delation,
Pending/Posting/Acceptance/Query. Mutual Exclusion Semaphores: Creation/Delation,
ending/Posting/Acceptance/Query. Event Flag Management: Internals, Creation/ Delation
of Event Flag groups, Waiting/Setting/Clearing/Looking for/Querying an Event Flag
Group.

Communication in RTOS: Message Mailbox Management: Creating/Deleting a
Mailbox, Waiting/ Sending /Getting without waiting a Message from Mailbox, Status of
Mailbox, Alternate uses of Mailbox. Message Queue Management: Creating/Deleting/
Flushing a Message Queue, Waiting/Sending/Getting without waiting a Message from
Queue, Status and Alternate use of Message Queue. Memory Management.: MCB,
Crating a partition, Obtaining /Returning/Waiting for a memory Block, Partition Status.
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List of Practical’s: (For THL, TLP courses)

1. RTOS porting on available micro controller board.

2. Interfacing of 4X4 Keyboard to a micro controller using RTOStask

3. Interfacing of 4X4 Keyboard, 16X2 LCD display and ADC to a micro controller using
RTOS

4. Implement a semaphore for any given task switching on a micro controller

5. Implementation of mutual exclusion in tasks as per 3.

6. Implementation of mailbox and message queue management in tasks as per 3.
7. Implementation of memory management in tasks as per 3.

8. Interfacing of LEDS and Keyboard using Linux OS

9. Interfacing of graphic LCD using Linux OS.

10. Interfacing ADC and DAC using Linux OS.

List of Project areas: (For THP, TLP courses)
1.Mini Project

Text Books:

1. Raj Kamal, “Embedded Systems — Architecture, Programming and Design" 2nd
edition, Mc Graw Hill

2. Christopher Hallinan, “Embedded Linux Primer -A Practical, Real-World Approach
”2nd edition, Prentice Hall.

Reference Books:
1. Dr. K.V.K K. Prasad “Embedded / Real Time Systems Programming Black Book”
Dreamtech Press
2. Frank Vahid and Tony Givargis, “Embedded System Design — A Unified hardware/
Software introduction” 3rd edition, Wiley.
3
Course Outcomes:
The student will be able to —
1. Consider the different constraints of embedded system
2. Understand Real time systems concepts.
3. Do the analysis Linux operating system as real time operating system.
4. To use RTOS for different embedded systems.
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CS3004: COMPUTER GRAPHICS

Credits: 04 Teaching Scheme: Theory 3 Hours / Week
: Lab 2 Hours / Week

Section 1: Topics/Contents

Introduction: Overview of Computer Graphics, Computer Graphics Application and
Software, Display adapters, Display modes, Pixel, Frame Buffer, Graphics devices, Input
Devices for Operator Interaction, Active and Passive Graphics Devices, Display
Technologies, Storage Tube Graphics Displays, Raster Refresh (Raster-Scan) Graphics
Displays, Cathode Ray Tube Basics, Color CRT, Raster Scan Basics, Display file
structure, Display file interpreter, Random-Scan Display Processor, LCD displays,
Aspect Ratio, Normalized Device Coordinates.

Scan Conversion: Scan Converting Lines and circles, DDA, Bresenham, Mid-point
criteria, Aliasing issues and Antialiasing techniques, line and circle drawing algorithms,
Thicklines and circle generation, Numerical problems on line and circle generation, Scan
Converting polygons, Polygon Filling algorithms, Run length encoding algorithm.
Segments and Clipping: Introduction to animation, Need of segment in animation,
Segment table, Segment Creation, Closing, Delete and renaming, Image transformation,
Display structures used for segment, Introduction to Windowing and Clipping, Window-
to-Viewport Transformation, Line clipping: Cohen Sutherland; Cyrus-Beck, Mid-point and
Liang-Barsky algorithm, Polygon clipping: Sutherland Hodgeman algorithm, Weller
Atherton algorithm, Text clipping.

Section2: Topics/Contents

2D Transformations: Introduction to Transformations and Matrices, Transformation
Conventions, 2D Transformations, Homogeneous Coordinates and Matrix Representation
of 2D Transformations, Translations, Rotation, Reflection, Scaling, Combined
Transformation, Transformation of Points, Transformation of The Unit Square, Solid
Body Transformations, Rotation About an Arbitrary Point, Reflection through an
Arbitrary Line, A Geometric Interpretation of Homogeneous Coordinates, Inverse
Transformations, Numerical problems on 2D transformations.

3D Transformations and Projections: Introduction, 3D point representation, Left handed
system, Right handed system, Matrix Representation of 3D Transformations, Three-
Dimensional Scaling, Three-Dimensional Shearing, Three-Dimensional Rotation, Three-
Dimensional Reflection, Three-Dimensional Translation, Multiple Transformation,
Rotation about an Arbitrary Axis in Space, Reflection about arbitrary axis, Composition
of 3D Transformations, Affine and Perspective Geometry, Perspective Projections,
Techniques for Generating Perspective Views, Vanishing Points, Orthographic
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Projections, Axonometric Projections, Oblique Projections, Projection Taxonomy, View
volumes for projections, 3D clipping with parallel and perspective projections, Numerical
problems on 3D transformations.

Visible Surface Determination and Curve Generation: Techniques for efficient
Visible-Surface Algorithms, Categories of algorithms, Back face removal, The z-Buffer
Algorithm, Scan-line method, Painter’s algorithms (depth sorting), Area sub-division
method, BSP trees, Visible-Surface Ray Tracing, comparison of the methods. Curve
Representation, Parametric and Nonparametric Curves, Parametric Representation of a
Circle, Parametric Representation of a Parabola and Hyperbola, Curve Generation,
Interpolation, LeGrange interpolating algorithms, Approximation method, B-spline
Curves, Bezier Curves, Fractals, Hilbert and Koch curve, Generation of Fractal line and
Surface.

List of Practicals: (For THL, TLP courses)
1. Line Drawing and Circle Drawing.
2. Polygon filling algorithms.
3. Line clipping algorithm.

4. Polygon clipping algorithm.

5. Animation.

6. 2D transformations

7. Applications of 2D transformations.
8. 3D transformations

9. Hidden surface removal

10. Curves and fractals

Text Books:

1. “Computer Graphics”, D. Hearn, M. Baker, 2nd Edition, Pearson Education, 2002,
ISBN 81-7808-794-4.

2. “Procedural Elements for Computer Graphics”, D. Rogers, 2nd Edition, Tata
McGraw-Hill Publication, 2001, ISBN 0-07-047371-4.
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Reference Books:

1. “Computer Graphics”, S. Harrington, 2nd Edition, McGraw-Hill Publications, ISBN 0
- 07 -100472 -6.

2. “Computer Graphics Principles and Practice”, J. Foley, V. Dam, S. Feiner, J.
Hughes, 2nd Edition, Pearson Education, 2003, ISBN 81-7808-038-9.

Course Outcomes:
The student will be able to —
1. Understand computer graphics fundamentals
2. Utilize algorithms to draw and fill geometric shapes.
3. Construct animation based demonstrating system using segments and clipping
algorithms.
4. Use mathematics to achieve 2D transformations on different 2D geometrical
shapes
5. Systematically identify and solve numerical problems of 3D transformations and
projections
6. Detect hidden surfaces and Interpret the curve and fractals
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CS3011: EDD3

Credits: 04 Teaching Scheme Theory: 1 Hours / Week
Lab: 6 Hours / Week

Course Relevance: Project Centric Learning (PCL) is a powerful tool for students to
work in areas of their choice and strengths. Along with course based projects, curriculum
can be enriched with semester long Engineering Design and Development courses, in
which students can solve socially relevant problems using various technologies from
relevant disciplines. The various socially relevant domains can be like Health care,
Agriculture, Defense, Education, Smart City, Smart Energy and Swaccha Bharat
Abhiyan. To gain the necessary skills to tackle such projects, students can select relevant
online courses and acquire skills from numerous sources under guidance of faculty and
enrich their knowledge in the project domain, thereby achieving project centric learning.
Modern world sustained and advanced through the successful completion of projects. In
short, if students are prepared for success in life, we need to prepare them for a project-
based world. It is a style of active learning and inquiry-based learning. Project centric
learning will also redefine the role of teacher as mentor in the learning process. The PCL
model focuses the student on a hig open-ended- question, challenge, or problem to
research and respond to and/or solve. It brings students not only to know, understand and
remember rather it takes them to analyze, design and apply categories of Bloom’s
Taxonomy.

Preamble - The content and process mentioned below is the guideline document for the
faculties and students to start with. It is not to limit the flexibility of faculty and students;
rather they are free to explore their creativity beyond the guideline mentioned herewith.
For all courses of ED, laboratory course contents of “Engineering Design” are designed
as a ladder to extend connectivity of software technologies to solve real world problems
using an interdisciplinary approach. The ladder in the form of gradual steps can be seen
as below:

Industry Communication Standards, Single Board Computers and 10T, Computational
Biology (Biomedical and Bioinformatics), Robotics and Drone, Industry 4.0 (Artificial
Intelligence, Human Computer Interfacing, 5G and 10T, Cloud Computing, Big Data and
Cyber Security etc).
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Title: Course Structure FF No. 653
Branch: Computer Year: T.Y. A.Y.:2018-19 Module: V Pattern: B-18.
Teaching Scheme Examination Scheme Credits
(Hrs/Week)
Subject | Subject . Theory | LAB | Tut. CA MSE ESA Total
Subject Name
No. Code HA LAB | (%) ESE VIVA
%) | (%) %) | (%)
oy
* Core Elective Group-3
s1 CS3012 | CE3: Compiler Design 3 2 - | 19| 0 10 30 20 100 4
CS3016 | CE3: Systems Programming
* Core Elective Group-4
CS3013 | |
52 CE4: Aurtificial Intelligence
CS3019 3 2 - 10 30 10 30 20 100 4
CE4: Machine Learning
CS3021
CE4: Neural Networks
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**Special Elective Group -3
CS3014 | SE3: Web Technologies 100 4
s3 3 2 3 10 30 10 30 20
CS3017 | SE3: Mobile Computing
CS3018 | SE3: Network Security
**Special Elective Group -4
sa CS3015 SE4:Data Science 3 2 ) 10 30 10 30 20 100 4
CS3020 | SE4: Business Intelligence T
S5 CS3022 EDD4 6 ——10_ | 30 10 30 20 100 4
S6 CS3094 Summer Training - — | - i - - -
CS3097 *PD2 - - - - - - - - - -
CS3096 **GP3 - - - - - - - - - -
TOTAL 13 14 - 50 150 50 150 100 500 21
R
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FF No. :654

CS 3012: COMPILER DESIGN

Credits: 04 Teaching Scheme: Theory 3 Hours / Week
: Lab 2 Hours / Week

Section 1: Topics/Contents

Lexical Analysis and introduction to Syntax Analysis: Introduction to Compiler,
Phases and Passes, Bootstrapping, Cross Compiler, Role of a Lexical Analyzer,
Specification and Recognition of Tokens, LEX, Expressing Syntax, Top-Down Parsing,
Predictive Parsers. Implementing Scanners, operator precedence parsers.

Syntax and Semantic Analysis: Bottom-Up Parsing, LR Parsers: constructing SLR
parsing tables, constructing Canonical LR parsing tables, Constructing LALR parsing
tables, using ambiguous grammars, YACC, Type Checking, Type Conversion. Symbol-
Table Structure.

Syntax-Directed Translation and Intermediate Code Generation: Syntax-Directed
Definitions,  Bottom-Up  Evaluation, = Top-Down  Translation, Intermediate
Representations, Intermediate G Generation. Error Detection & Recovery: Lexical
Phase errors, syntactic phase prroys semantic errprs. More about translation: Array
references in arithmetic expressipns) case statements

Code Generation: Issues in Cofle Generatiop, Basi¢ Blocks and Flow Graphs, Next-use
information, A simple Code gererator, DAG repregentation of Basic Blocks, Peephole
Optimization. Generating code from dags.
Code Optimization and Run Time Envirgnments: Introduction, Principal Sources of
Optimization, Optimization of basic Blocks, Intredfiction to Global Data Flow Analysis,
Runtime Environments, Source Language issues. Storage Organization, Storage
Allocation strategies, Access to non-local names, Parameter Passing

Section2:Topics/Contents

List of Practical’s:

1. Assignment to understand basic syntax of LEX specifications, built-in
functions and Variables.

2. Implement a Lexical Analyzer using LEX for a subset of C.

3. Implement a parser for an expression grammar using YACC and LEX .
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4. Generate and populate appropriate Symbol Table.

5. Implementation of Semantic Analysis Operations (like type checking,
verification of function parameters, variable declarations and coercions)
possibly using an Attributed Translation Grammar.

6. Implement the front end of a compiler that generates the three address code
for a simple language.

7. Generate an appropriate Target Code from the given intermediate code
assuming suitable processor details.

8. A Register Allocation algorithm that translates the given code into one with a
fixed number of registers. (Optional)

9. Implementation of Ingtection Scheduling Algorithm. (Optional)
T

10. Implement Local apd Global Cpde Ogtimizations such as Common Sub-
expression Elipiratigr, €Opy Propagatio r,—jl_eaii;-:Code Elimination, Loop and
Basic-Block Optimizptiohs. (Optignal)

Text Books:
1. “Compilers: Principles, Techniques apd Too{s”, A. V. Aho, M. S. Lam, R. Sethi, J.
D. Ullman, Addison Wesley, ISBN 978:81312-2101-8, Second Edition, 2007.
2. “Engineering a Compiler”, K. Cooper, L. Torczon, Morgan Kaufmann, ISBN 1-
55860-698-X, First Edition, 2003.

Reference Books:
1. “Advanced Compiler Design and Implementation”, S. S. Muchnik, Morgan
Kaufmann, ISBN 8178672413, First Edition, 1997.
2. “Lex & Yacc”, J. R. Levine, T. Mason, D. Brown, “Lex & Yacc”, J. R. Levine, T.
Mason, D. Brown, O Reilly, ISBN 1-56592-000-7, Second Edition, 1992.

Additional Reading

1. “Compiler Construction: Principles and Practice”, K. Louden, Course
Technology, ISBN 0-534-93972-4, First Edition, 1997.
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Course Outcomes:

Upon completion of the course, graduates will be able to -

1. Design basic components of compiler including scanner, parser and code generator.
2. Perform semantic analysis in a syntax directed fashion using attributed definitions.
3. Apply local and global code optimization techniques.

4. Synthesize machine code for runtime environment.

5. Develop software solutions for the problems related to compiler construction.

6. Adapt themselves to the emerging trends in language processing.
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FF No. :654
CS3016: SYSTEMS PROGRAMMING

Credits: 04 Teaching Scheme:Theory: 3 Hours / Week
Project Based Lab: 2 Hours/Week

Section 1: Topics/Contents

Introduction to System Software: Introduction, software types, software hierarchy,
components of system software, machine structure, interfaces, address space, levels of
system software, recent trends in software development. Language processors:
Programming languages and language processors, fundamentals of language processing,
life cycle of a source program, language processing activities, data structures for
language processing: search data structures, allocation data structures.

Macroprocessor: Introduction, macro definition and call, macro expansion, nested
macro calls, design of macro processor, design issues of macro processors, two-pass
macro processors, one-pass macro processors.

Assembler: Elements of assembly language programming, design of the assembler,
assembler design criteria, types of assemblers, two-pass assemblers, one-pass assemblers,
assembler algorithms, multi-pass—assemblers, variants of assemblers design of two pass
assembler, machine dependent gljt_ja;wachine igdepertdent assembler features.

Compilers: Introduction to conjpilgr phases| introdfiction to cross compiler, features of
machine dependent and indegendent compilers, | overview of types of compilers.
Interpreters: compiler vscinterpreter] phases gnd working.

Linkers: Relocation and linkingconeepts;statre-amddynamic linker, subroutine linkages.
Loaders: Introduction to loader] logder scherpes: compile and go, general loader scheme,
absolute loaders, relocating loadgrs, (direct linking logders, MSDOS linker.

Section2: Topics/Contents

L A

Systems Programming for Linux as Open Source OS: Essential concepts of linux
system programming, APIs and ABIs, standards, program segments/sections, the elf
format, linking and loading, linux dynamic libraries (shared objects), dynamic linking,
API compatibility, dynamically linked libraries.

Advanced system programming concepts: Operating system interfaces, stack
smashing. Multitasking and paging, address translation, memory protection, comparison
with windows.

Encoding, Decoding: Encoding and decoding schemes for the X-86 processor.

Device Driver: Types of drivers, driver history, driver issues, kernel level device drivers,
virtual device drivers(VxD), device driver stack buses and physical devices, static device
drivers, dynamic device drivers, PnP, device namespace, and named devices.

DOS: Internals of DOS, DOS loading, DOS memory map, Internal commands, External
commands, command interpreter, POST details, POST sequence, PSP (structure details),
‘.exe’ and ‘.com’ file structures, conversion of .exe to .com file.

BIOS: what and why, BIOS calls: int 10h calls, dos calls: int 21h calls, difference
between DOS and BIOS.
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TSR: types, structure, details of TSR loading, examples, writing TSRs.

List of Project areas:

1. Design and implementation of 2 Pass Macroprocessor.
2. Design and implementation of 2 Pass Assembler.

3. Simulation of linker & loader.

4. Implement a Lexical Analyzer using LEX for a subset of C.
5. Design and implementation of DLL on Linux shared library.
6. Design a device driver on Linux system.

Text Books:

1. D M Dhamdhere; "Systems Programming & Operating Systems"; Tata McGraw Hill
Publications, ISBN - 0074635794
2. John J Donovan; " Systems Programming " ; Tata Mc-Graw Hill edition , ISBN-13

978-0-07-460482-3

Reference Books:

1. Robert Love, " Linux System R#

2. Mahesh Jadhav; " Easy Linux
edition.
3. Ray Duncan; “Advanced MSI

LAAY4

De

DOS

ice Driv

Rrogra

ming”’

ramming " O 'Reilly, ISBN 978-0-596-00958-8

ghTechEasy publishing, Second

Microsoft press

Course Outcomes:
The student will be able to —
1. Discriminate among different

SWE

fem softw

2. Design language translators li

KE Macropro

are an(
€SSor 4

3. Develop approaches and methods for impl4

4. Adopt the skills and methods for impleme
5. Interpret the methods and techniques about

Implementing device drivers.

nting dif

ctions Encoding-Decoding and

mentin

their functionalities.
nd Assembler.
g compiler, linker and loader.

6. Design TSR programs for real world applications.

ferent system-level software.
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FF No. :654

CS 3013: ARTIFICIAL INTELLIGENCE

Credits: 4 Teaching Scheme: 3 Hours / Week
Lab: 2 Hours/Week

Section 1: Topics/Contents

Fundamentals of Artificial Intelligence: Introduction, A.l. Representation, Non-Al &
Al Techniques, Representation of Knowledge, Knowledge Base Systems, State Space
Search, Production Systems, Problem Characteristics, types of production systems,
Intelligent Agents and Environments, concept ofrationality, the nature of environments,
structure of agents, problem solving agents, problem formulation.

Searching: Depth First Search, Breadth First Search, Generate & test, Hill Climbing,
Best First Search, A* and AO* Algorithm, Constraint satisfaction, Means-Ends Analysis.
Game playing: Minimax Search, Alpha-Beta Cutoffs, Waiting for Quiescence.

Planning: Blocks world, STRIPS, Implementation using goal stack, Partial Order
Planning, Hierarchical planning, and least commitment strategy. Conditional Planning,
Continuous Planning Machine LEarging Algogjlhms\.l

Section2: Topics/Contents

Knowledge Representdtion:_Knowledge based a ems:_ﬂhmpus world, Propositional
Logic: Representation, Inferende, Reasoning Pattefns, Resolution, First order Logic:
Representation, Inference, Regsonjng Pattgrns, Resolution, Forward and Backward
Chaining. Basics of PROLOG: R gp_rlesentatio N, Strugture, Backtracking, Expert System.
Uncertainty: Non Monotonic Reasoning,| Logick for Non Monotonic Reasoning,
Forward rules and Backward rules, Justififation pased Truth Maintenance Systems,
Semantic Nets StatisticalReasoning, Probability and’Bayes’ theorem, Bayesian Network,
Markov Networks, HiddenMarkov Model,Basis of Utility Theory, Utility Functions.

List of Lab assignments:

1. Analysis of Al and Non-Al technique by implementing any two player game

2. Analysis of Heuristic search techniques by Implementing any two Heuristic search
techniques such as Hill Climbing, Best First Search, A*, AO* etc.

3. Analysis of Constraint satisfaction Problems

4. Implementation of Expert system in PROLOG.

5. Implementation of any real time problem using PROLOG.

Text Books:

1.Elaine Rich and Kevin Knight: "Artificial Intelligence.” Tata McGraw Hill
2. Stuart Russell & Peter Norvig : "Artificial Intelligence : A Modern Approach”,
Pearson Education, 2nd Edition.
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Reference Books:

1. lvan Bratko : "Prolog Programming For Artificial Intelligence” , 2nd Edition Addison
Wesley,

1990.

2. Eugene, Charniak, Drew Mcdermott: "Introduction to Artificial Intelligence.”, Addison
Wesley

3. Patterson: “Introduction to Al and Expert Systems”, PHI

4. Nilsson : “Principles of Artificial Intelligence”, Morgan Kaufmann.

5. Carl Townsend, “Introduction to turbo Prolog”, Paperback, 1987

Course Outcomes:
Upon completion of the course, graduates will be able to —

1. Identify problems that are amenable to solution by Al methods, and which Al methods
may be suited to solving a given problem.

2. Formalize a given problem in the language/framework of different Al methods (e.g., as
a search problem, as a constraint satisfaction problem, as a planning problem, as a
Markov decision process, etc).

3. Implement basic Al algofthrhs (e.g., ;mudgrd search algorithms or dynamic
programming).
4. Design and carry out an empirigal evaluption of different algorithms on a problem
formalization, and state the gsipns-thattheevalpiatian supports.

5. Use various symboli wledgke represgntationg_t ify domains and reasoning
tasks of a situated software agent.
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FF No. :654
CS 3019: MACHINE LEARNING

Credits: 4 Teaching Scheme: 3 Hours / Week

Section 1: Topics/Contents

Introduction to Machine Learning, Types of Learning: Supervised, Unsupervised,
Reinforcement. Learning System: Well posed learning problem, Designing a learning
system, Issues in machine learning. Hypothesis, Target Function, Cost Function,
Gradient, Training, Testing, Cross-validation, Evaluating hypothesis accuracy, Sampling
theory, Central limit theorem, hypothesis testing, comparing learning algorithms.
Validation: Cross validation, Confusion matrix. Linear Regression and Logistic
Regression, Decision Trees: Decision Tree Learning: representation, Basic decision tree
learning algorithm, Hypothesis space, Issues in decision tree learning. Bayesian
Learning: Bayes theorem, Maximum likelihood hypothesis, minimum description length
principle, Gibbs algorithm, Bayesian belief networks, Expectation maximization
algorithm

Section 2: Topics/Contents

—
SVM: Kernel functions, Cimear S\, -NonlihearS\NAv—Fidden Markov model, Genetic
algorithm, Regression analysid, Mlultivariaple regression Clustering Algorithm and
recurrent Networks: k-means a ﬁthm, k-ngarest neighbor learning, weighted majority
algorithm, Principal componer nalysis |(PCA)| Collaborative Filtering, Aurtificial
Neural Networks: activation functions, Learrling Rujes, Mc-Culloch-pitts Neuron model,

single layer and multilayer perceptron, Back propaggtion algorithm
—

List of Project areas:

1. Implement the back propagation algorithm on a dataset obtained from UCI ML
repository.

2. Apply the following machine learning algorithms on a dataset obtained from UCI ML
repository.

a. Support Vector Machine

b. Genetic algorithm

3. Apply the following clustering algorithms on a dataset obtained from UCI ML
repository.

a. K-means

b. PCA
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Text Books: (As per IEEE format)
1. T. Mitchell, ©“ Machine Learning”, McGraw-Hill, 1997,
2. Anup Kumar Srivastava, Soft Computing, Alpha Science International limited. 20009.

Reference Books: (As per IEEE format)

1. Ethem Alpaydin, "Introduction to Machine Learning", MIT press, 2004.

2. Jacek M. Zurada, “Introduction to Artificial neural System”, JAICO publishing
house,2002,.

Course Outcomes:
Upon completion of the course, graduates will be able to —

1. Demonstrate knowledge of learning algorithms and concept learning through
implementation for sustainable solutions of applications.

2. Evaluate decision tree learning algorithms.

3. Analyze research based problgm

(%2

using Machine learning techniques.

4. Apply different clustering alggrithims used jn machine learning to generic datasets and

specific multidisciplinary donjaing ::::

5. Formulate a given problem withir] the Baygsian legrning framework with focus on
building lifelong learning abiljty.

6. Evaluation of different algorithms on well formuldted problems along with stating
valid conclusions that the evaluation supports.

A
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FF No. :654
CS3014: WEB TECHNOLOGY

Credits: 4 Teaching Scheme: Theory:3 Hours / Week
Lab:2 Hours / Week

Section 1: Topics/Content

Web Development Process, Front End Tools: Introduction to web technology, internet
and www, Web site planning and design issues, HTMLS5: structure of html document,
HTML elements: headings, paragraphs, line break, colors & fonts, links, frames, lists,
tables, images and forms, , CSS, Bootstrap , XML.

Client Side Technologies: HTML5 forms Validation, JavaScript: Overview of
JavaScript, Data types, Control Structures, Arrays, Functions and Scopes, Objects in JS,
DOM: DOM levels, DOM Objects and their properties and methods, Manipulating
DOM, JQuery: Introduction to JQuery, Loading JQuery, Selecting elements, changing
styles, creating elements, appending elements, removing elements, handling events.
Introduction to JSON

Server Side Technologies —I: Server Side technology and TOMCAT, Servlet:
Introduction to servlet, need anfi ajvantages et Lifecycle, Creating and testing of
sample servlet, session manage q. JSP: Iptroduction to JSP, advantages of JSP over
Servlet , elements of JSP page} difectives, commgnts, scripting elements, actions and
templates, JDBC, MongoD ——

_—

Section 2: Topics/Content

Server Side Technologies-11: BHH: Introdyction tp PHP, Features, sample code, PHP
script working, PHP syntax, conditions & Ldops, FUnctions, String manipulation, Arrays
& Functions, Form handling, Cookies & Sesgions, F{le Handling, Exception Handling, E-
mail, MySQL with PHP, AJAX L A

Web Services: Web Services: Overview, types of application web services, SOAP,

REST, EJB, JNDI lookup, Content Management System(CMS)

Server Side Technologies —I1: PHP: Introduction to PHP, Features, sample code, PHP
script working, PHP syntax, conditions & Loops, Functions, String manipulation, Arrays
& Functions, Form handling, Cookies & Sessions, File Handling, Exception Handling, E-
mail, MySQL with PHP, AJAX

Web Technology Frameworks: Angular JS : Overview, MVC architecture, directives,
expression, controllers, filters, tables, modules, forms, includes, views, scopes, services,
dependency injection, custom directives, Internationalization, NodeJS.

List of Practical’s: (For THP)

Operating System recommended: - 64-bit Open source Linux or its derivative
Programming tools recommended: - Eclipse, JavaBeans, WampServer
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List of Project areas: (THP)

1. Design and deploy web based application using front end technologies HTMLS5, CSS,

Bootstrap and XML. Perform validation using Java script/JQuery/HTMLJ5.
(For Example: Course Registration System, Voter System for Election, e-Shopping System,
e-Governance System, On-line Trading System etc )

2. Develop dynamic web application essence as an extension to project 1 using either
(JSP/Servlet, Tomcat, MySQL/ MongoDB) or (PHP, Apache, MySQL/MongoDB)
server side technologies.

Text Books:

1. Achyut Godbole & Atul Kahate,” Web Technologies: TCP/IP to Internet Application
Architectures” , McGraw Hill Education publications, Third Edition, 2016

2. Ralph Moseley & M. T. Savaliya, “Developing Web Applications”, Wiley publications,
Second Edition, 2014

Reference Books:

1. Adam Bretz & Colin J Ihrig, “Full Stack Javascript Development with MEAN”, SPD,

First Edition 2015, Indian Reprint September 2015

2. GiulioZambon, “ Beginning YSH| JSF andFomeqt”, Apress Publication, Second
Edition, 2013

3. Jeremy McPeak& Paul Wiltqn, | Beginning Javalcript”, Wrox Publication, Fifth
Edition, 2015

4. Black Book, “JDBC 4.2, Seipvleq 3.1 & JYP 2.3 ") Dreamtech Press, 2016

5. Sandeep Panda, “Angular J§: Npvice To Ninja”|SPD, First Edition 2014, Indian
Reprint 2015

6. J2EE Architecture, an illustrative gateway to enterprise solutions: concept to
Application Design and deployment by B.]V. Kunar, S. Sangeetha, S. V.
Subrahmanya, Tata McGraw Hill Publish'i\ng'Cbzr"npany.

Course Outcomes:
The student will be able to —
1. Design the front end view of web pages using HTML5, CSS with Bootstrap

framework

Perform client side web page forms validation.

Refine dynamic web pages with JSP, Servlet

Deliver realistic and extensible light weight web application using PHP.

Practice and utilize web framework paradigms and principles for Web development.
Develop reliable, efficient, scalable web services

ok wn
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FF No. :654
CS3017: MOBILE COMPUTING

Credits: 4 Teaching Scheme: Theory: 3 Hours / Week
Lab: 2 Hours / Week

Section 1: Topics/Content

Introduction to Cellular Networks: Personal Communication System (PCS), PCS
Architecture, Cell phone generation-1G to 5G Mobile Station (UE), SIM, Base Station
(enodeB), Base Station Controller, Mobile Switching Center, MSC Gateways, HLR and
VLR, AuC/EIR/OSS, Radio Spectrum, Free Space Path Loss, S/N Ratio, Line of sight
transmission, Length of Antenna, Fading in Mobile Environment. Cellular Network
Design: Performance Criterion, Frequency Reuse, Co-channel Interference and System
Capacity, Channel Planning, Cell Splitting, Mobility Management in GSM and CDMA.
Medium Access Control: Specialized MAC, SDMA, FDMA, TDMA, CDMA,
Frequency Hopping Spread Spectrum (FHSS), Direct Sequence Spread Spectrum
(DSSS), GMSK Modulation, 8PSK, 64 QAM, 128 QAM and OFDM

. . Ty
Section2: Topics/Content

GSM and CDMA : D-AMRAS, [GSM - |Architecture, GSM Identifiers, Spectrum
allocation, Physical and tea Traffic and ¢ontrot , GSM Bursts, GSM Frame,
GSM Speech Encoding coding, Locdtion L ~Thcoming and Outgoing Call
setup GPRS, EDGE, cdmaOne [IS5: CDMAU95), |3G and 4G Technologies for GSM
and CDMA:, W-CDMA, UMT$}, HSPA (High Speqd Packet Access), HSDPA, HSUPA,
HSPA+, TD-SCDMA, LTE (E-UIHRA) 3GPP2 famjly CDMA2000 1x, IXRTT, EV-DO
(Evolution-Data Optimized), Long Term Evojution (LTE) in 4G

R
List of Practical’s: (For THP)

Operating System recommended: - 64-bit Open source Linux or its derivative
Programming tools recommended: - Android Studio 3.x, JAVA

Project 1: Design a Mobile App for ( Learning How To Develop App)
Phone Call.
Media Player
Simple Calculator
Sms Manager
Google Map To Trace The Location Of Device
Frame Animation
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Project 2. : Design mobile app to perform the task of creating the splash screen for the
application using timer, camera options and integrate google map api on the first page of
the application. Make sure map has following features:

)} Zoom & View change

i) Navigation to specific locations

iii) Marker & getting location with touch

iv) Monitoring of location

Project 3. : Create an app to add of a product to SQL.ite database and make sure to add
following features

1) SMS messaging and email provision

i) Bluetooth options

iii)  Accessing Web services

iv) Asynchronous remote method call

V) Use Alert box for user notification

Project 4. : Create an application for Bank using spinner, intent
a) Form 1: Create a new account for customer
b) Form 2: Deposit money in customer account.
c) Link both forms, after cqmpleting of first form the user should be directed to the
second form et
d) Provide different menu optigns

i o]

Project 5. : Create the p Tof paymer]t of Te 3_rfz_|ﬁgpllege by demonstrating the
following methods.

i) FeesMethod()- for cg’cul htion of fpes

i) Use customized Toag fof success nent of fees

iii) Implement an alarm— case someone [misses out on the fee submission
deadline

iv) Demonstrate the online payment

Project 5. : Create the module for collecting cellular mobile network performance
parameters using telephony API Manager

i) Nearest Base Station

i) Signal Strengths

iii) SIM Module Details

iv) Mobility Management Information

Text Books:
1. Jochen Schiller, “Mobile Communications “,Pearson Education,Second Edition, 2004,

ISBN: 13: 978-8131724262

2. Smith Collins, “3G Wireless Networks” McGraw Hill Communications, Second
Edition , Indian Print, 2016, ISBN-13 978-0-07-063692-7

3. Martin Sauter, “3G, 4G and Beyond: Bringing Networks, Devices and the Web
Together”, 2012, ISBN-13: 978-1118341483
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Reference Books:

1. Wireless Communications — Principles and Practice by Theodore S Rappaport,
Pearson Education.

2. Wireless Communication and Networks by William Stallings, Second Edition, Prentice
Hall

3. https://developer.android.com

Course Outcomes:
The student will be able to —

Select components and radio spectrum for PCS based on bandwidth requirement.
Justify the Mobile Network performance parameters and design decisions.
Choose the modulation technique for setting up mobile network.

Formulate GSM/CDMA mobile network layout considering futuristic
requirements which conforms to the technology.

Deploy the 3G/4G technology based network with bandwidth capacity planning.
Adapt to the requirements of next generation mobile network and mobile
applications.

el el

oo

=
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FF No. :654
CS 3018: NETWORK SECURITY

Credits: 04 Teaching Scheme: Theory 3 Hours / Week
: Lab 2 Hours / Week

Section 1: Topics/Contents

Introduction: Introduction to Security: Vulnerabilities, Threats, Threat Modeling, Risk,
attack and attack types, Avoiding attacks, Security services. Trustworthiness, Ethical
issues and practices, Tradeoffs of balancing key security properties - Confidentiality,
Integrity, Availability. Protocol Vulnerabilities: DoS and DDoS, session hijacking, ARP
spoofing, Pharming attack, Dictionary Attacks. Software vulnerabilities: Phishing, buffer
overflow, Cross-site scripting attack, Virus and Worm Features, Trojan horse, Social
engineering attacks, ransomware, SYN-Flooding, SQL- injection, DNS poisoning,
Sniffing Bitcoin and Crypto currency system.

Private key cryptography: Mathematical background for cryptography: modulo
arithmetic, GCD (Euclids algorithm), algebraic structures (Groups, Rings, Fields,
Polynomial Field). Role of randam numbers in security, Importance of prime numbers
Data Encryption Standard: Block cipher, Straawrr'vpher, Feistel structure, round function,

block cipher modes of operation| S-PES, Attacks on|DES, S-AES, AES.
Public key cryptography: RSA: IRSA algqrithm, [Key generation in RSA, attacks on
RSA. Diffie-Hellman ke nge Algorltlhm% protocol, Attack. Elliptic

Curve Cryptography (ECT)—EHiptis_Curve | ers, Elliptic Curve over Zp,
Elliptic Curve arithmetic. Diffig-H¢llman key excHange using ECC.Chinese remainder

theorem

Section2:Topics/Contents

Authentication and access control: Message—~authentication and Hash Function.
Authentication: One-Way Authentication, Mutual Authentication, SHA-512, Centralized
Authentication, The Needham-Schroeder Protocol.  Authentication Applications:
Kerberos, X.509 authentication service, public key infrastructure. Access Control in
Operating Systems: Discretionary Access Control, Mandatory Access Control, Role
Based Access Control.

Security application and design: Network layer security: IPSec for IPV4 and IPV6.
Transport layer security: SSL and TLS. Application layer security: Security services,
S/IMIME, PGP, Https, Honey pots. Security design: End-to-end security, Security
composability, Open design, Cost and tradeoffs

Cyber Security:Cyber Attack, Cyber Reconnaissance, Crimes in Cyber Space-Global
Trends & classification, e-commerce security, Computer forensics, facebook forensic,
mobile forensic, cyber forensic, digital forensic, Introduction to MQTT and CoAP for
loT.
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List of Practicals:

1. Implementation of Caesar and Vigenere Cipher
2. Implementation of Playfair Cipher

3. Implementation of Hill Cipher

4. Implementation of S-RC4

5. Implementation of S-DES

6. Implementation of S-AES

7. Implementation of RSA.

8. Implementation of Diffie-Hellman key exchange
9. Implementation of ECC algorithm.

10. Study of Nessus tool

Text Books:
1. “Cryptography and Network Security-Principles and Practices” by William Stallings,
Pearson Education, 2006, ISBN 81-7758-774-9, 4th Edition.

2. “Network Security and Cryptography”, by Bernard Menezes, Cengage Learning,
2010, ISBN 81-315-1349-1, gstgdition.

Reference Books :
1. “Computer Security: A Seferrce by MattHi Pearson Education, 2002,
ISBN 0201440997, & itipn.

2. “Network security, private gomfnunicatidn in a fublic world”, by Charlie Kaufman,
n ﬂ

Radia Perlman and Mike Spgncqr, Prentige Hall, 002, ISBN 9780130460196, 2nd
Edition.
3. “Cryptography and Information Security”, by|V.K. Paghghare, PHI, 2015, ISBN-978-81-203-

5082-3, Second Edition.

Additional Reading

1. “Security architecture, design deployment and operations”, by Christopher M. King, Curtis
Patton and RSA press, McGraw-Hill, 2001, ISBN 0072133856, 1 Edition.

2. ‘Inside Network Perimeter Security” by Stephen Northcott, Leny Zeltser, et al, Pearson
Education Asia, ISBN 8178087618, 1% Edition.

Course Outcomes:
Upon completion of the course, the students will be able to:
1. Analyze cryptographic techniques using a mathematical approach by examining

nature of attack.
2. Establish type of attack on a given system.
3. Identify different types of attacks.
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4. Justify various methods of authentication and access control for application of
technologies to various sections of industry and society.

5. Design a secure system for protection from the various attacks for 7 layer model
by determining the need of security from various departments of an organization.

6. Estimate future needs of security for a system by researching current environment
on a continuous basis for the benefit of society.
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FF No. :654
CS3015 DATA SCIENCE

Credits: 04 Teaching Scheme: Theory 3 Hours / Week
: Lab 2 Hours / Week

Section 1: Topics/Contents

Introduction: Big Data Analytics, Data Scientist Role, characteristics of Big Data, Data
Analytics Lifecycle

Descriptive Statistics: Data Objects and Attribute Types, Basic Statistical Descriptions
of Data, Measuring Data Similarity and Dissimilarity, Data Visualization

Data Preprocessing: An Overview, Data Cleaning, Data Integration, Data Reduction,
Data Transformation and Data Discretization

Predictive Analytics: Linear Regression, Logistic Regression

Market Basket Analysis: Association Rules, Optimization Techniques

Section2: Topics/Contents

Classification: Supervised learhing, Bayesipn Clagsification, k-Nearest Neighbors (k-
NN),  Decision  tres; lppprt ~ Vdctor #es, Neural  Networks,
Overfitting/Underfitting, gHrgfhoostingl  and mble  methods, Classifier

performance measures, confusioh mptrix, Crdss validation

Clustering and Outlier Demon: Unguperviged learning, K-means algorithm,
hierarchical clustering, Interpretatidn of clugters arld validation, Introduction to outlier
mining, Applications, Detection Techniques
Text mining: Text preprocessing, text mining opefations, Categorization, Text mining
applications

List of Practical: (For THL, TLP courses):
Implement following assignments Using R/Python

Getting Started with R/Python installation, R/Python objects and basic statistics.
Data preprocessing, exploratory analysis, visualization.

Correlation and regression analysis

Linear Regression and Logistic Regression

Association Rules

Decision tree classifier

Naive Bays classifier

K-means and hierarchical clustering

Social media analytics: Twitter/Facebook/Whats app sentiment analysis.

CoNoRrWNE
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Text Books:
1. Cathy O'Neil and Rachel Schutt. Doing Data Science, Straight Talk From The

Frontline. O'Reilly. 2014.
2. “Data Mining: Concepts and Techniques”, Jiawei Han and Micheline
Kamber, Morgan Kaufman, ISBN 978-81-312-0535-8, 2nd Edition.

Reference Books:
1. Peng, Roger D and Elizabeth Matsui, “The Art of Data Science.” A Guide

for Who Works with Data. Skybrude Consulting 200 (2015): 162.

2. Evans, James R., and Carl H. Lindner, "Business analytics: the next
frontier for decision sciences.” Decision Line 43.2 (2012): 4-6.

3. James, G., Witten, D., Hastie, T., Tibshirani, R. An introduction to
statistical learning with applications in R. Springer, 2013.

4. Albright, Winston “Business Analytics: Data Analysis and decision
making” Cengage Learning

5. Sahil Raj, “Busindss Analytics” age Learning

6. Camm, Cochrap, [Fry, Ohlmann| Anderson, Sweeney, Williams,
“Essentials of Busindss Analytics | Cengdge Learning

=

Course Outcomes:
The student will be able to —
Perform exploratory data analysis.
Apply regression to real world examples.
Build and use classification model for given task.
Identify appropriate clustering algorithm based on data set.
Detect outliers in data set.
Analyze social media sentiments.

Sk~ wdPE
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FF No. :654

CS3020: BUSINESS INTILEGENCE

Credits: 04 Teaching Scheme: Theory 3 Hours / Week
: Lab 2 Hours / Week

Section 1: Topics/Contents

Introduction: What is business intelligence and analytics? Need for BI&A, how
businesses use BI&A. Evolution of BI&A. Interplay among Business Intelligence,
Business Analytics, Data Science, Data Mining, Data Analytics, Data Warehousing,
Statistics and Machine Learning. Drawing insights from data: DIKW pyramid,
Categorization of Analytics: DIPP. Concept of a model and its characterization.

Data Preprocessing: Typical preprocessing operations: combining values into one,
handling incomplete or incorrect data, handling missing values, recoding values,
subsetting, sorting, transforming scale, determining percentiles, data manipulation,
removing noise, removing inconsistencies, transformations, standardizing, normalizing -
min-max normalization, z-score dardization, rules of standardizing data.

Descriptive Statistics: role of sfatisfics in anglytics, [types of data (scales of measurement
- NOIR), data distributions, fneapures of|variabjlity (range, quartile, five number
summary, variance, std S cqefffof variafion), ajialyzmyg, distributions, Chebychev’s
Inequality, measures of s eviness Kittosis)— res of association (covariance,
correlation), outliers.

Inferential Statistics: Role of rebability ih analytics. Need for sampling, generating
samples, sampling and non-sampling error. Sampling Distribution of Mean, Central Limit
Theorem, Standard Error. Estimation: Ppint apd Interval Estimates, Confidence
Intervals, level of confidence, sample size.  “——+"

Section2:Topics/Contents

Hypothesis Testing: basic concepts, Errors in hypothesis testing, Power of test, Level of
significance, p-value, general procedure for hypothesis testing. Parametric tests — z test, t
test, chi-square test. Hypothesis testing of means: two tailed and one-tailed tests. Chi-
square test for independence and goodness of fit. Hypothesis testing for comparing two
related samples. Limitations of hypothesis testing. Picking up the right test for a given
scenario.Similarity Measures: Design of recommender systems - user based and item
based collaborative filtering. Regression Analysis: Correlation and regression, Simple
Linear Regression Model,Least Squares Method. Making Data Models more flexible,
making data models more selective, dealing with Categorical variables.

Structure and syllabus of S.Y. B.Tech Computer Engineering. Pattern B-18, A.Y. 2018-19 Page 87 of 142



Vishwakarma Institute of Technology Pune, Issue 01 : Rev No. 1 : Dt. 01/07/18

Introduction to Time Series Analysis and Forecasting: Time series patterns, forecast
accuracy, moving averages and exponential smoothing, casual models, using regression
analysis for forecasting.

List of Practicals: (For THL, TLP courses)

1. Getting started: understand what business do with their data with a scenario based
application using QlikView tool

2. Designing an end to end warehousing solution for a real world scenario involving
multi-dimensional modeling, designing data cube, doing ETL, OLAP and

reporting

3. Getting started with R

4. Using R for data preprocessing, exploratory analysis, visualization, correlation
and regression analysis, hypothesis testing, chi square test

5. Data analysis case study using R for a readily available data set

6. BigData Analytics - MapRedice dnd expostire toHadoop, Using R over Hadoop

7. [Optional] A group mini-projdct: fake a real world|data analysis problem and
solve it using the above legmed gongepts
a. Getting Data from varied SOUTEES
b. Data massaging to prepare it fpr analysis
c. Generating visualizations to irftergret descrjptive ahalysis
d. Implementing sampling and eStiMation techniques
e. Regression analysis on data
f. Hypothesis testing

A

Text Books:
1. “Business Analytics” by James R Evans, Pearson

2. “Fundamentals of Business Analytics”, by R. N. Prasad, Seema Acharya,
ISBN: 978-81-256-3203-2, Wiley-India

Reference Books:

1. “Data Mining: Concepts and Techniques”, Jiawei Han and Micheline Kamber,
Morgan Kaufman, ISBN 978-81-312-0535-8, 2nd Edition

2. “Essentials of Business Analytics” by Camm, Cochran, Fry, Ohlmann, Anderson,
Sweeney, Williams, Cengage Learning

3. “The Kimball Group Reader: Relentlessly Practical Tools for Data Warehousing and
Business Intelligence” 2010, Ralph Kimball, Margy Ross, Wiley Publications

Course Outcomes:
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The student will be able to —

1. Construct an end-to-end data warehousing solution for business intelligence involving
various data sources, ETL, multi-dimensional modeling, OLAP, reporting and analytics
2. Evaluate various data processing algorithms in their applicability to different problems
3. Display the process of converting data into a user defined format required for
particular analysis

4. Utilize statistical tools in deriving insights from data

5. Describe various techniques for descriptive, predictive and prescriptive analytics

6. Apply various techniques to solve real-world data analysis problems
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CS3022: EDD4

Credits: 04 Teaching Scheme Theory: 1 Hours / Week
Lab: 2 Hours / Week

Course Relevance: Project Centric Learning (PCL) is a powerful tool for students to
work in areas of their choice and strengths. Along with course based projects, curriculum
can be enriched with semester long Engineering Design and Development courses, in
which students can solve socially relevant problems using various technologies from
relevant disciplines. The various socially relevant domains can be like Health care,
Agriculture, Defense, Education, Smart City, Smart Energy and Swaccha Bharat
Abhiyan. To gain the necessary skills to tackle such projects, students can select relevant
online courses and acquire skills from numerous sources under guidance of faculty and
enrich their knowledge in the project domain, thereby achieving project centric learning.
Modern world sustained and advanced through the successful completion of projects. In
short, if students are prepared for success in life, we need to prepare them for a project-
based world. It is a style of active learning and inquiry-based learning. Project centric
learning will also redefine the rdle df teacher as-meqtor in the learning process. The PCL
model focuses the student on|a Rig open{ended [question, challenge, or problem to
research and respond to and/or splvg. It brings studefts not only to know, understand and
remember rather it take o[ analyze) demgnﬁfgply categories of Bloom’s
Taxonomy.

Preamble - The content and pracess mentiofed belpw is the guideline document for the
faculties and students to start with. It is not tq limit the flexibility of faculty and students;
rather they are free to explore their creativity beyorld the guideline mentioned herewith.
For all courses of ED, laboratory course contemtsof “Engineering Design” are designed
as a ladder to extend connectivity of software technologies to solve real world problems
using an interdisciplinary approach. The ladder in the form of gradual steps can be seen
as below:

Industry Communication Standards, Single Board Computers and 10T, Computational
Biology (Biomedical and Bioinformatics), Robotics and Drone, Industry 4.0 (Artificial
Intelligence, Human Computer Interfacing, 5G and 10T, Cloud Computing, Big Data and
Cyber Security etc).
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MODULE VII/ VIII
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Issue 1, Rev. 1, Dt. 01/07/2018

Title: Course Structure FF No. 653
Branch: Computer Year:B.Tech.  A.Y.: 2018-19 Module: VI Pattern: B-18.
Teaching Scheme Examination Scheme Credits
_ ) (Hrs/Week)
Subject S“bjde“ Subject Name Theory | LAB | Tut. CA MSE ESA Total
No. Code HA | LAB | (%) | ESE | VIVA
(%) | (%) ) | )
* OE-1
CS4001 Human Computer :::3
s Interaction 3 ] ] 10 ; 10 60 20 100 3
CS4002 Enterprise Systems
CS4013 Convergence
Technologies
R
* OE-2
S Cloud Computing
CS4003 Parallel Computing 3 2 - 10 30 10 30 20 100 4
Natural Language
CS4004 Processing
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CS4011

**QE -3
CS4005 Component-based

System Construction

Data Mining & Data
CS4006 Warehousing
CS4007 Modelling and

Simulation
CS4008 Internet of Thi_ngs y "
CS4009 II\r/lnaé;eI Ft’)roczssmg

odel-base

CS4010 o ::}

Systems Engineerin

s3 y gineering |2 5 - 0 | 30 | 10 30 20 100

CS4012 Genetic Algorithms
CS4014 Software Testing and

Quality Assurance

R

Software
CS4015 Architecture and

Design
CS4000 Major Projectl

PRJ. OR - 8 - - - 30 70 100
CS4099 Major Project2
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PD CS4093 **pD3 (Audit Course) - -- i i i ) ) - -
TOTAL 9 12 - 30 60 60 120 130 400 15
T
>
R
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FF No. :654

CS4001: HUMAN COMPUTER INTERACTION

Credits: 04 Teaching Scheme: Theory 3 Hours / Week
: Lab 2 Hours / Week

Section 1: Topics/Contents

Introduction  to Human-Computer Interaction (HCI)

Human, Definition of Human Computer Interaction, Interdisciplinary Nature, Goals,
Human Factors, Measurable Factors — Learn ability, Speed, Efficiency, Satisfaction.
Early Focus on Users, Ergonomics, Usability, Types of Usability, User Interface (Ul),
Contexts - Web, Business, Mobile, Gaming Applications, Categorization of Applications
based on Human Factors, Accessibility and Security.

Principles and Models

Eight Golden Rules of Interface Design, Principles of Good Design, Faulty Designs,
Miller’s Principle, Norman’s Action Model, Gulf of Execution and Evaluation, Errors —
Mistakes, Slips, Lapses and Viojatigns, Guidelines for Data Display, Guidelines for Data
Entry, Conceptual, Semantic, pynfactic ang"TexXtcal Model, Task Analysis, GOMS,
Keystroke-Level Model, User Pgrsopa, Ul Standarddand GUI Libraries.

Design Process and Interaction Styles
Design, Three Pillars edign| Procesg of Eﬂ;thnographic Observations,
Contextual Inquiry, Iterati tejf—Partiehpatory gn, Navigation Design, Visual
Design, - Layout, Color, Fonts,|LaReling, LYCID, $cenarios, Interaction Styles - Direct
Manipulation, Menu Selectipn, | Form-Hilling, | Commands, Natural Language,
Internationalization, Interaction Besign Pattefns.

Section2:Topics/Contents o’

Evaluation Techniques and Interface Categories

Expert-based Evaluation, User-based Evaluation, Heuristic Evaluation, Cognitive
Walkthrough, Semiotic Analysis, Expert Reviews, Usability Testing, User Surveys,
Interviews, Think Aloud, Acceptance Tests, Statistical Methods, Touch Interfaces, Public
Place Interfaces, Wearable Interfaces, Tangible Interfaces, Intelligent Interfaces,
Ubiquitous and Context-Aware Interaction.

Documentation and Groupware

Classification of Documents, Printed Manuals, Reading from Displays, Online Help,
Tutorial, Error / Warning Messages, Groupware, Goals / Dimensions of Cooperation,
Asynchronous Interactions, Synchronous Interactions, Online Communities,
Communityware
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Miscellaneous
Case Studies: Web Usability, Mobile Usability, Embedded Systems, Social Networking
Sites, Messengers, E-Governance Sites, Security Tools, e-Health applications

List of Project areas: (For THL, TLP courses)

1.

arwn

Identify specialized users and related facilities for a selected product / system and
make necessary suggestions for its improved accessibility design.

Design user persona for the users of selected product / system.

Conduct a contextual inquiry for selected product / system.

Design an interface prototype for selected product / system.

Evaluate an interface using usability evaluation technique.

Text Books:

1.

2.

Reference Books:
1.

2.

3.

“Human-Computer Interaction”, Alan Dix, Janet Finlay, Gregory D. Abowd, Russell
Beale, Pearson Education, kSBAN 81- 297-0409-9, 3rd Edition.
“Designing the User Interface|’, Ben Sfineideyman, Pearson Education, ISBN 81-

7808-262-4, 3rd Edition

“The Design of Everyday Vhings”, Dogald Nqrman, Basic Books, ISBN 100-465-
06710-7, 2002 Edition
“The Essential Guide to User Interface Pesign’|, Wilbert O. Galitz, Wiley-dreamtech
India (P) Ltd., ISBN 81-265-0280-0, 2nd|Editior).
“Human-Computer Interaction in the New=ditlennium”’, John M. Carroll, Pearson
Education, ISBN 81-7808-549-6.

Course Outcomes:
The student will be able to —

1.
2.
3.

Identify human factors and usability issues related with computing applications
Differentiate computing applications into categories based on human factors

Design a user interface by applying suitable design principles, models and usability
guidelines

Integrate ethno-cultural and accessibility computing aspects into the user interface
design

Display the impact of usability evaluation and testing in computing applications
Follow required processes and standards while designing user interfaces
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FF No. :654

CS 4002: ENTERPRISE SYSTEMS

Credits: 04 Teaching Scheme: Theory 3 Hours / Week
: Lab 2 Hours / Week

Section 1: Topics/Contents

Flexible Systems: The Reality of Imperfect Knowledge and Flexibility, Characterizing
Flexible Software, Software Change, Evolution of Flexibility, Software basis: Outcome,
Not Methodology, Software Engineering Shifts, Roles and Responsibilities in Traditional
and Flexible Development, Guidelines for Flexible Software Design, The Importance of
Stable Identifiers, Regulation: Managing Artificial Limits., Stable Information Structures,
The Generic-Entity Cloud, Flexibility and Strategic Systems Planning, Requirements
Determination for Flexible Systems, System Design with an Eye on Flexibility,
Implementing Stable Identifiers, Testing and Maintenance of Flexible Software,
Identifying, Managing Quality Flexible Software

SOA Fundamentals: Service-(riefted Computing and SOA , Introduction to Service-
Oriented Computing, The Evolption of SOE, Pringiples of Service-Orientation, Goals
and Benefits of Service-Orientdd Gomputing, Serv{ce-Orientation, Problems Solved by

Service-Orientation, Challe ice-Orientation, Effects of Service-
Orientation on the rprige, |Origins | and Infl s of Service-Orientation,

Understanding Design Principles| Princigle Prdfiles, Design Pattern References,
Principles and Design Granularify
Service Contracts (Standardizatjon jand Design): C¢ntracts principles, Types of Service
Contract Standardization, Contracts and Service |Design, Versioning, Technology /
Development Tool Dependencies
Service Coupling (Intra-Service and Constymer [Dependencies): Coupling principles,
Service Contract Coupling Types, Service Consumer Coupling Types, Service Loose
Coupling and Service Design, Enterprise Service Bus, Web Services and Primitive SOA,
Web Services and Contemporary SOA, Service Layers

SOA Design Principles: Service Abstraction (Information Hiding and Meta Abstraction
Types): Abstraction principles, Types of Meta Abstraction, Measuring Service
Abstraction, Service Abstraction and Service Design, Risks with Service Abstraction
Service Reusability (Commercial and Agnostic Design): Reuse Principle,  Service
Reuse in SOA, Service Reusability and Service Design

Service Autonomy (Processing Boundaries and Control):  Autonomy Principle, Types
of Service Autonomy, Measuring Service Autonomy, Service Contract Autonomy
(services with normalized contracts) Autonomy and Service Design

Service Statelessness (State Management Deferral and Stateless Design): State
Management, Measuring Service Statelessness, Statelessness and Service Design
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SOA Delivery Strategies, Service-Oriented Analysis: Introduction, Service Modeling,
Service-Oriented Design: Introduction, SOA Composition Guidelines), Service Design,
Importance of WSDL, SOAP, The use of registries via UDDI

Section2:Topics/Contents

SOA Technology and Implementation: Service Discoverability (Interpretability and
Communication): Discoverability, Types of Discovery and Discoverability, Measuring
Service Discoverability, Discoverability and Service

Service Composability (Composition Member Design and Complex Compositions):
Composition, Composition Concepts and Terminology, Complex Service Composition,
Measuring Service Composability and Composition Effectiveness Potential, Composition
and Service Design, Service-Orientation and Object-Orientation, Mapping Service-
Orientation Principles to Strategic Goals, SOA Platforms

Enterprise Architecture: Introduction to Enterprise Architecture, State of the Art and
Foundations of Enterprise Architecture, Communication of Enterprise Architecture,
Language for Enterprise Modeling, Viewpoints and Visualization, Architecture Analysis,
Architecture Alignment, Tool Support, Domain-Driven Architecture, Resource-Oriented
Architecture, Defining EAI, The-BAIl Process, Data-Level EAI, Application Interface-
Level EAI, Method-Level EAI, Usef Interfacg=Level EAI, EAI Inrteroperability
Enterprise Architecture Frameworks: The Opgn Group Architecture Framework
(TOGAF), Zachman Enterpijise | Architegture |Framework, Extended Enterprise
Architecture Framewor AH), Kederal Enterprise_r_A_‘;rrggj;tecture Framework (FEAF),
Treasury Enterprise Archifequurg—Frammqwork [{TEAF), Capgemini’s Integrated
Architecture Framework (IAF), €ommang, Cortrol, Communications, Computers,
Intelligence, Surveillance, and Fle_cgnnaissan e, (C4ISR) and DoDAF, TAFIM, Computer
Integrated Manufacturing Opeflm—System Aychitecfure (CIMOSA), Purdue Enterprise
Reference Architecture (PERA), IEEE Std 1471-20

List of Practicals: (For THL, TLP courses)

1. To narrate concise Requirement Definition Document and System Requirements
Specification Document for target system with reference to the IEEE 610.12.1990
Standard guidelines clearly indicating the requirements considerations.

2. To decompose and organize the problem domain area into broad subject areas and
identify the boundaries of problem/system along with identification of Business
Processes and develop full detail Business Process diagrams.

3. To develop Domain-driven vocabulary of the target system indicating domain
lexicon and context-based terminologies.

4. To identify and categorize the target system services with detailed service
specifications modeled with component diagram incorporating appropriate
architectural style and coupling.

5. To design the service layers and tiers modeled with deployment diagram
accommodating abstraction, autonomy, statelessness and reuse.
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6.

7.
8.

To map the service levels and primitives to appropriate Strategies for data
processing using XML / XQuery/ JSON / JAXB.

To produce, invoke, compose Web Services using SOAP, WSDL and UDDI.

To implement and integrate the components of the target system using .NET /
J2EE platforms adhering to Service specifications.

9. To create the balanced scorecard for the target system indicating the standards and
principles applied.
Text Books:
1. Mathias Weske, Business Process Management, Concepts, Languages,

2.

Architectures, ISBN 978-3-540-73521-2 Springer Berlin Heidelberg New York,
2007

Thomas Erl, Service-Oriented Architecture: Concepts, Technology, and Design.
ISBN: 0-13-185858-0, Publisher: Prentice Hall PTR, 2005

Reference Books :

1.

2.

3.

Thomas Erl, SOA Principles of Service Design, Pearson Education, Inc., ISBN 0-
13-234482-3, 2007

Eric A. Marks, Michael Bell., Executive’s guide to service-oriented architecture,
John Wiley & Sons, Inc.ISBN-13: 978-0-471-76894-4, 2006

Daniel Minoli, Enterpripe Architectupe—A-40 Z, Frameworks, Business Process
Modeling, SOA, and Infrpstructure Tgchnolopy, Auerbach Publications, Taylor &
Francis Group, ISBN 978-0-8493-8517-9, 2008

SetragKhoshafia tEeQTiented ENerp @erbach Publications, Taylor
& Francis Group, )-8493-536042, 2007

Mike Rosen, Boris Lublinsky, Kevinf T. Snfith, Marc J. Balcer, Applied SOA:
Service-Oriented Architpctyre and Design |Strategies, Wiley Publishing, Inc.,
ISBN: 978-0-470-22365- 08
Marc Lankhorst et al., Enterpfise Afchitecture at Work, Modelling,
Communication and Analysis, Segond [dition, ISBN 978-3-642-01309-6,
Springer-Verlag Berlin Heidelberg 2009__~

David S. Linthicum,Enterprise Application Integration, Addison-Wesley
Professional 2003, ISBN-10: 1402052626

Course Outcomes:
Upon completion of the course, graduates will be able to -

1.

2.

Model business requirements and business processes using BPMN 2.0 standard
encompassing Process Orchestrations and Choreographies.

Discover the set of services with composite services creation and designing
services to facilitate integration and understand interrelationships among SOA,
Web Services, OOD and IT infrastructure.

Explore the concepts, guidelines and technology for service orchestration to
integrate a Business Process Management Solution in an Enterprise SOA in
societal context.

Prepare well-formed specifications and reports for service composition and
delivery to the stakeholders.
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5. Understand case studies and lessons learned with utilization of Enterprise
Architecture Integration and Frameworks knowledge towards planning and
implementing complex enterprise projects.

6. Create sustainable Enterprise System design supported by enterprise modelling,
architecture analysis and alignment.
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FF No. :654

CS 4003: CLOUD COMPUTING

Credits: 04 Teaching Scheme: Theory 3 Hours / Week
: Lab 2 Hours / Week

Section 1: Topics/Contents

Overview of computing paradigm: Recent trends in Computing - Grid Computing,
Cluster Computing, Distributed Computing, Utility Computing, Cloud Computing.
Evolution of cloud computing - Business driver for adopting cloud computing.
Introduction to Cloud Computing: Cloud Computing - Introduction to Cloud
Computing, History of Cloud Computing, Cloud service providers. Properties,
Characteristics & Disadvantages - Pros and Cons of Cloud Computing, Benefits of Cloud
Computing, Cloud computing vs. Cluster computing vs. Grid computing. Role of Open
Standards.

Cloud Computing Architecture: Cloud computing stack - Comparison with traditional
computing architecture (client/server), Services provided at various levels, How Cloud
Computing Works, Role of Networks in Cloud computing, protocols used, Role of Web
services. Service Models (XaaS) - Infrastructure as a Service(laaS), Platform as a
Service(PaaS), Software as a Service(SaaS). Deployment Models, Public cloud, Private
cloud, Hybrid cloud, Community cloud

Infrastructure as a Service (laaS): Introduction to laaS - laaS definition, Introduction
to virtualization, Different approaches to virtualization, Hypervisors, Machine Image,
Virtual Machine(VM). Resource Virtualization - Server, Storage, Network. Virtual
Machine(resource) provisioning and manageability, storage as a service, Data storage in
cloud computing(storage as a service). Renting, EC2 Compute Unit, Platform and
Storage, pricing, customers.

Platform as a Service (PaaS): Introduction to PaaS - What is PaaS, Service Oriented
Architecture (SOA). Cloud Platform and Management - computation, storage

Software as a Service (SaaS): Introduction to SaaS, Web services, Web 2.0, Web OS,
Case Study on SaaS

Section2:Topics/Contents

Service Management in Cloud Computing: Service Level Agreements(SLAS), Billing
& Accounting, Comparing Scaling Hardware: Traditional vs. Cloud, Economics of
scaling: Benefitting enormously, Managing Data - Looking at Data, Scalability & Cloud
Services, Database & Data Stores in Cloud, Large Scale Data Processing
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Cloud Security: Infrastructure Security - Network level security, Host level security,
Application level security. Data security and Storage - Data privacy and security Issues,
Jurisdictional issues raised by Data location: Identity & Access Management, Access
Control, Trust, Reputation, Risk, Authentication in cloud computing, Client access in
cloud, Cloud contracting Model, Commercial and business considerations

Case study on Open Source and Commercial Clouds — Amazon EC2, Google
Compute Engine, Microsoft Azure, Cloudfoundry, OpenStack

List of Practical’s:

. Hands on virtualization using XenServer

. Hands on containerisation using Docker

. Deployment and Configuration options in Amazon (AWS)
. Deployment and Configuration options in Google Cloud

. Deployment and Configuration options in Microsoft Azure
. Building a 'HelloWorld' app for the cloud

~N oo o1 B W DN

. Deploying the 'HelloWorld' app for the cloud
P

Text Books:

1. Cloud Computing f ummpies| by Judith Hurw iEE:BIoor, M.Kanfman, F.Halper
(Wiley India Edition).

2. Enterprise Cloud Computing by |Gautam $hroff,Gambridge.

3. Cloud Security by Ronald Kfutz and Russell Deah Vines, Wiley-India

Reference Books :

1. Google Apps by Scott Granneman,Pearson

2. Cloud Security & Privacy by Tim Malhar, mraswammy, S.Latif
(SPD,O’REILLY)

3. Cloud Computing : A Practical Approach, Antohy T Velte, et.al McGraw Hill,

4. Cloud Computing Bible by Barrie Sosinsky, Wiley India.

5. Cloud Computing, Michael Miller, Que Publishing

Course Outcomes:
Upon completion of the course, graduates will be able to -

1. Describe the main concepts, key technologies, strengths, and limitations of cloud
computing and the possible applications for state-of-the-art cloud computing

2. Explain the architecture and infrastructure of cloud computing, including SaaS, PaaS,
laaS, public cloud, private cloud, hybrid cloud, etc.
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3. Collaboratively research and write a paper on the state of the art (and open problems)
in cloud computing.

4. ldentify problems, and explain, analyze, and evaluate various cloud computing
solutions.

5. Choose the appropriate technologies, algorithms, and approaches for the related issues.
6. Display new ideas and innovations in cloud computing.
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FF No. :654
CS4004: PARALLEL COMPUTING

Credits: 4 Teaching Scheme: Theory 3 Hours / Week
Lab 2 Hours / Week

Section 1: Topics/Contents

Introduction to Parallel Computing: Motivating Parallelism, Scope of Parallel
Computing, Parallelism Vs. Concurrency, Types and levels of parallelism, Flynn’s
classification, Parallel Algorithms, Analysis of parallel algorithms,Amdhal’s law,
Performance issues in algorithms.Parallel computer architectures : PRAM, Distributed
memory systems ,Shared memory systems and cache coherence, Heterogeneous system
architecture. Parallel programming models: Foster’s design methodology. Parallel
Programming constructs: Synchronization, Deadlocks, Critical sections, Data sharing etc.
Comparison of GPU and CPU architectures,GPUs as Parallel Computers,Applications of
GPU . Parallel Programming Languages and Models.

Introduction to OpenMp: Multicore Architecture,Programming
Environment,Programming on Multi-Core Processors, Pthreads & OpenMP,Performance

Issues: Example programming| onf Numeri non-numerical computations using
tune

Pthreads; Multi-Threaded 1/O, [IMAI-OpenMP, MPJ-Pthreads,Example programs using
Performance Visualization Tagols{ Intel Performance analyzer,Open source
Software tools - PAPI - -Cdre Procejsors; C:w_vnit__ferpptimization Techniques;

Parallel Programming TEammen-YRpH iIcé Architecture(CUDA), CUDA
programming model, Concept df giid, block and thyead, thread index generation, warp.
Programming for GPU’s in C/€++H using CUDA API: Memory transfers, Writing and

executing kernel functions, Wtiting device| functipns, Thread synchronization, Data
Dependences and Race Conditions.,Organizifjg Parallel Threads.

Section2: Topics/Contents

GPU Architecture: GPU architecture, Overview of the graphics pipeline, Components
of GPU : Parallel streaming processors ,Multiprocessors ,Shared instruction caches
,Memory hierarchy — Global, Constant, Shared, and Texture memory; Case studies:
NVIDIA Kepler K20/K40/AMD.

Memory Organization and Optimization: Global, Shared, constant and texture
memory. Memory coalescing, memory banks and bank conflicts, Page locked host
memory.Reduction operation, CUDA code optimization. Need of profilers and analyzers,
Introduction to CUDA Tools: MemCheck, Command line & Visual Profilers.

Problem solving using GPUs : Single vs. double precision, Sparse matrix
representations, Fast Fourier transforms, Binomial coefficients, light weight scientific
computing exercises, Matrices etc .
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List of Project areas: (For THP, TLP courses)

1. Analysis of Parallel Algorithms

2. Implementation using OpenMP

3. GPU kernel implementation for the given application.
4. Performance analysis using GPU memories.

5. Kernel reduction.

6. Profiling an application.

Text Books:

1.

2.

3.

4.

Reference Books:

CUDA: Programming Massively Parallel Processors: A Hands-On Approach.
Authors: David Kirk, Wen-mei Hwu © ELSEVIER Inc.

CUDA by Example: An Introduction to General-Purpose GPU Programming by
Jason Sanders and Edward Kandrot

Parallel Programming in C with MPI and OpenMP by Michael J. Quinn, Tata
McGraw-Hill Edition

Advanced computer architecture by Kai Hwong, Tata McGraw-Hill Edition, 2001

1.Hwang and Briggs, “Compufer Arc;&tecture and Parallel Processing”, Tata

McGraw Hill Publicati BNESTOT

2. http://developer.nvidia.com/ i}

3.www tutorials on introdugtion to paralfel computing

4.0ther references suggestdd by instructpr

—

Course Outcomes:

Upon completion of the course, graduates will be able to -

1. Analyze the real problem for exploiting maximum parallelism on GPU architecture
2. Solve the complex problems using GPUs

3. Compare serial and parallel executions.

4. Code and optimize the parallel programs on GPU using CUDA.

5. Apply parallel computing methods to research oriented problems.

6. Evaluate success of CUDA projects
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FF No. :654
CS 4005: COMPONENT-BASED SYSTEM CONSTRUCTION

Credits: 04 Teaching Scheme: Theory 3 Hours / Week
: Lab 2 Hours / Week

Section 1: Topics/Contents

Overview of CBSE: Introduction, Market versus technology, Standards, What a
component is and is not, Components, interfaces, and re-entrance, Basic Concepts in
CBSE, Specification of Software Components, Architecting Component-Based Systems,
Component Models and Technology, CBD Process, Adapting the VV-Model for CBD
Software Composition: Different Views of Software Composition, Software
Composition Mechanisms, Algebraic Composition Mechanisms, Mathematical
Composition Operators, Semantic Integrity in CBD, Role-Based Component
Engineering, Dispelling the Myth of Component Evaluation, Component Composition
and Integration, Predicting System Trustworthiness, Polymorphism, Object versus class
composition or how to avoid inheritance, Aspects of scale and granularity, Patterns,
frameworks, architectures,
Business Components: The Busipess Comporent Approach: Levels of Component
Granularity, Architectural Vieypdints, Deyelopmpent Process, Business Component,
Business Component Factory, | Scgnario, Applicaljility of the Approach, Distributed
Component: Concepts, b, gxternals, Busmemonent: Concepts, Internals,
Externals, Development Ti Cle-Address| Book i0, Relation to SE, Business
Component System: Concept$, Internals,| Exterpals, Federation of System-Level
Components: The Business Prpblgm, Intergperability Concepts, Federation Concepts,
Architected Federation, TechnicatArchitectyre: Comcepts, Technical Core, Services and
Facilities, Extended Integrated Developmept Env{ronment, Application Architecture:
Concepts, Architectural Principles and | Styles| Collaboration Patterns, Project
Management Architecture: Concepts, SCM and-\€rsioning, Dependency Management,
Development Model and Environment, Component-Based Business Modeling: Concepts,
Identification Strategies, Modeling the Processes, Modeling the Entities, Transitioning

Section2:Topics/Contents

Component Architectures and implementations: Component Models with Objects as
Components, Component Models with Architectural Units as Components, Component
Models with Encapsulated Components, Programming — shades of gray, Object and
component “wiring” standards, The OMG way: CORBA, CCM, OMA, and MDA, The
Sun way — Java, JavaBeans, EJB, and Java 2 editions, The Microsoft way. COM,
OLE/ActiveX, COM+, and .NET CLR, Strategic comparison, Efforts on domain
standards, Ongoing concerns, Component architecture, Component frameworks,
Component development, Component distribution and acquisition, Component assembly,
Gamut of markets, New professions, A component marketing paradox
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Legacy Systems: Application, Data, and Time Stovepipes, Managing the Evolution of
Enterprise Applications, Legacy Portfolio Analysis. Wrappers, Connectors, Mediators,
Adapters, The Landscape of Legacy Wrappers, A Roadmap for Developing Wrappers,
Modularizing Legacy Systems, Constructing WSDL/SOAP-Based Wrappers, Developing
Enterprise Applications: Loosely Coupled versus Tightly Coupled Networked
Enterprises, Single Organizations, Networked Organizations, Toward a Methodological
Framework, Methodological Framework: Overview, Forward Engineering, Reverse
Engineering, Matching Phase, Adaptation Phase, Matching Phase: Structural Matching,
Semantic Matching, Metamodel-Driven Matching Component Adaptation, Parametric
Contracts, Adapter Generation

Software Reuse and Agile: Technical Aspects of Software Reuse, Nontechnical Aspects
of Software Reuse, Installing a Reuse Program, Component Composition and Attributes,
Domain Engineering, Component Engineering, Application Engineering, Software
Documentation, Reuse Documentation, Literate Programming, Reuse Measurement in
Literate Programs, Documentation Reuse, On Components and the Nature of Reality:
Introduction to the Metaworld, The Universal Perspective: Scope of Business, On the
Nature of Change and Winged Pigs , Managing Emotions Unleashed by Change,
Governance of Change, Companents in Product Line Architectures, Koala Component
Model T

List of Practicals: (For THL, TLP|courses

1. To narrate conci qulirerhent Defipition [Poc t and System Requirements

Specification Document for-target-sygiemwriftrraference to the IEEE 610.12.1990
Standard guidelines cleafly ipdicating|the requirements considerations.

2. To decompose and orgarlize the problpm donpain area into broad subject areas and
identify the boundaries ofproblem/system glong with identification of Business
Processes and develop full detail Business Prpcess diagrams.

3. To develop Component vocabulary pf the farget system indicating component
lexicon and context-based terminologies-

4. To identify and categorize the target system component services with detailed
component specifications modeled with component diagram incorporating
appropriate architectural style and coupling.

5. To design the component layers and tiers modeled with deployment diagram
accommodating abstraction, autonomy, statelessness and reuse.

6. To map the component service levels and primitives to appropriate Strategies for
data processing using applicable application architectures.

7. To produce, invoke, compose Component Services using Component-Service
Wrapping-Wiring.

8. To implement and integrate the components of the target system using sufficient
platforms adhering to Component specifications.

Text Books:
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1.

2.

IvicaCrnkovic, Magnus Larsson, Building Reliable Component-Based Software
Systems, 2002 Artech House, Inc., ISBN 1-58053-327-2

Johannes Sametinger,

Software Engineering with Reusable Components,

Springer-Verlag, 1997, ISBN 978-3-662-03345-6

Reference Books:
1. Kung-Kiu Lau, Simone Di Cola, An Introduction To Component-Based Software

Development (Series On Component-Based Software Development), World

Scientific Publishing Co. Pte. Ltd., ISBN -13: 978-9813221871

Peter Herzum, Oliver -Sims, Business Component Factory: Comprehensive

Overview Of Component-Based Development For The Enterprise, John Wiley &

Sons, Inc, 2000, ISBN-13: 978-04713

27608

Willem-Jan van den Heuvel, Aligning Modern Business Processes and Legacy
Systems, 2007 MIT Press, ISBN-13: 978-0-262-22079-8
Clemens Szyperski, Component Software: Beyond Object-Oriented Programming,
Pearson Education Limited 2002, ISBN 0-201-74572-0

Course Outcomes:
Upon completion of the course, graduates will be able to -
Model business requirements and business processes using BPMN 2.0 standard

1.

2.

3.
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FF No. :654

CS4006: DATA MINING AND DATA WAREHOUSING

Credits: 04 Teaching Scheme: Theory 3 Hours / Week
: Lab 2 Hours / Week

Section 1: Topics/Contents

Introduction to DWH : Data warehouse (DWH): Need, Definition, Advantages of
DWH, OLTP Vs DWH, 3-tier Architecture, DWH Design Process, ETL Process, DWH
Back-end Tools and Utilities, Metadata Repository, Models of DWH: Enterprise
Warehouse, Data Mart, Virtual Warehouse, Comparison.

Dimensional Modeling: Dimensional Model Vs ER Model, DWH Schemas: Star,
Snowflake, Fact Constellation, their Comparison, Techniques to Handle Changing
Dimensions, Aggregation, Families of Fact Tables, Fact Less Fact Tables; Data
Warehouse Indexing: Factors used to select an Indexing Technique, Properties of a Good
Indexing Technique for DWH, Indexing Techniques: Projection Index, Bitmap Index
(Pure and Encoded), Join Index and their Comparison.

Data Mining and Functionalities : Need of Data Mining, Knowledge Discovery in
Database (KDD), Architecture of Data Mining System, Data Mining on Different kind of
Data, Data Mining Functionalities; Data Preprocessing: Need, Cleaning, Integration,
Transformation, Reduction, Discretization, Concept Hierarchy Generation.

|

Section2: Topics/Contents

Cluster Analysis: Categories of Clustering methods, Partitioning methods: k-Means, k-
Medoids ; Prediction: Numerical Prediction, Linear, Non-Linear Regression; Outlier
Analysis: Applications, Techniques.

Classification: Decision Tree Classifier, Rule Based Classification, Bayesian
Classification, Neural Network Classification: Back Propagation Algorithm, Lazy
Learner: KNN Classifier, Case-Based Reasoning, Other: Fuzzy Set Approach, Classifier
Accuracy Measures, Techniques for Evaluating Classifier Accuracy; Frequent Itemset
Mining: Interesting Item Set Mining: Market Basket Analysis, APriori Algorithm,
Generating Association Rules, Types of Association Rules, Correlation Analysis.

Data Mining on different Databases: Multimedia Data Mining, Web Mining, Text
Mining, Spatial Data Mining, Mining on Social Networks, Multi-relational Data Mining.
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List of Practicals: (For THL, TLP courses)

Design a star / snowflake schema for a data warehouse for an organization.
Use ETL tool for extract-transform-load operations

OLAP Data cube implementation and operations

Data mining: Implement clustering algorithms

Classification algorithms

Association rule mining

Prediction, Linear Regression

Outlier analysis

NG~ E

Text Books:

1. “The Data Warehouse Lifecycle Toolkit”, Kimball, Reeves, Ross, Thornthwaite, John
Wiley, ISBN 9971-51-415-X, 2002 Edition.

2. “Data Mining: Concepts and Techniques”, Jiawei Han and Micheline Kamber,
Morgan Kaufman, ISBN 978-81-312-0535-8, 2" Edition.

Reference Books:

1. “Decision Support and DataWtrehouse s”, Mallach Efrem G, Tata McGraw
Hill, ISBN 978-0070486843] 20p9 Editio.

2. “Mastering Data Mining: The art and science of customer relationship
management”, M Berry and G. Linoff, John Wiley, ISBN 9971-51-369-2, 2001
Edition. | ——

Course Outcomes:

The student will be able to —
1. Construct an end-to-end data warehousing golutiof.

2. Evaluate various data processing algorithnys in their applicability to different problems
3. Display the process of converting data into efined format required for
particular analysis

4. Utilize statistical tools in deriving insights from data

5. Describe various techniques for clustering and classification

6. Apply various techniques to solve real-world data analysis problems
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CS4007: MODELING AND SIMULATION

Credits: 04 Teaching Scheme: Theory 3 Hours / Week
. Lab 2 Hours / Week

Section 1: Topics/Contents

Process of Modeling and Simulation: What is M&S, Need for Abstraction,
Relationship between modeling and simulation Process of modeling: Problem
identification and formulation, Real system data collection, Model development,
Validation, Experiment design, Simulation runs and Results interpretation.

Formal models and modeling techniques: Monte Carlo methods, Stochastic processes,
Queuing theory: Little's Theorem and applications, M/M/1 Queuing System, Petri nets,
Game theory, State spaces and transitions, Graph structures: directed graphs, trees,
networks.

Discrete Event Simulation : Dgterinistic \fs. stochastic simulation, Static vs. Dynamic
Simulation, Constructing dynarpic [stochastif simulation models, Time keeping, Event
Scheduling, State transition, Thme driven nt driven models, Pseudo-random
number generation.

Section2: Topics/Contents

Agent-based simulation : Modeling Complex_Systems, Agents, environments, ABMS:
When and Why, Agent based model design, Autonomous Agents, Agent Interaction,
Topologies and Neighborhoods, Tools for ABMS: Repast, Swarm, NetLogo.

M&S Applications and Awareness : Application areas: optimization, decision making
support, forecasting, safety considerations, training and education. ABMS Applications:
Social networks, Organizations, Markets, Flows, Epidemiology, Diffusion.

Advanced Topics: Model scalability, Virtual Reality, Virtual Worlds, Intro to Rare
Event Simulation, Intro to Parallel Discrete Event Simulation, PDES Challenges.

List of Practicals: (For THL, TLP courses)

1. Develop a simple deterministic simulation to determine the loan tenure for
Rs.X principal amount when the customer pays Rs.Y per month. Assume the fixed
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interest rate of 10% per year.

2. Develop a Monte Carlo simulation model for profit estimation before introducing
a new product in the market. Consider the uncertainty in terms of sales, production
costs, competitive pricing and other market dynamics.

3. Develop a discrete event simulation of a typical fast-food restaurant. Restaurant
configuration, business factors and customer behavior factors should be tunable
parameters. (SimPy)

4. Agent based simulation : Marketing/Diffusion: Word of Mouth publicity,
Epidemiology: spread of disease. (NetLogo)

5. Develop a parallel discrete event simulation for a network of routers using
conservative event processing.

Text Books:

1. Discrete Event Simulation: A First Course, L. Leemis and S. Park, 2006, Prentice-
Hall. o

2. Agent-Based Models, Nigel Gilbert, 2008, SAGE Publications.

3. System Simulation and Modelling,|8ankar Slenguptial, 2013, Pearson Education.

Reference Books: e [
1. Handbook of Simulation: Principles, Methodology, Advances, Applications, and

Practice, J. Banks, 1998, John Wiley & Sons| |
2. Parallel and Distributed Simulation Systems, Fujimoto R.M., 2000, John Wiley &
Sons. L]

Course Outcomes:

The student will be able to —

1. Demonstrate the effectiveness of modeling and simulation at predicting
behavior/performance/problems of systems under development.

2. Develop a model for a given problem using appropriate modeling and simulation
technique/formalism.

3. Implement discrete event simulation models using general-purpose programming
languages or DES frameworks

4. Design an agent-based simulation model for a complex system.

5. Contribute towards increased utilization of modeling and simulation as a problem
solving approach for issues in governance and industry where it could be applied

6. Adapt to the changing needs of the organizations and individuals during the
development process.
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FF No. :654
CS4008: INTERNET OF THINGS

Credits: 04 Teaching Scheme: Theory: 3 Hours / Week
Project Based Lab: 2 Hours/Week
Section 1: Topics/Contents

Introduction & Application to Internet of Things: The Internet of Things, Importance
of 10T, Towards the 10T Universe loT Strategic Researchnd Innovation Directions, 10T
Applications, Future Internet Technologies, Infrastructure, Networks and
Communication, Processes, Data Management, lot Smart X Application: Smart Cities,
Smart Energy & Smart Grid, Smart Mobility & transport, Smart Home, Smart Building &
Infrastructure, Smart Factory & Manufacturing, Smart Health, Smart Logistics & Retails.

Embedded Suite for 1oT: Introduction to ARM Processor, introduction to ARM
Processor, ARM Processor Architecture, Programmer’s model, Modes of operation,
Interrupt Structure and Applications. Management of Power Supply, Introduction to
Raspberry Pi, Understanding the Raspberry Pi board and its components, recognizing the
Input/output, GPIO connectivity

WIRELESS TECHNOLOGIIES supportigg loT:Protocol Standardization for IoT,
Machine to machine (M2M) ajd WSN Projocols, [Basics of RFID, RFID Protocols &
NFC protocols, Issues W Standardizftion, l@ata Standards, Protocols —
IEEE 802.15.4, ZigBee, | thadlogies fof the-tofl-

Section2:Topics/Contents

networking Protocols: TCP/IP, 6LowPan, RPL: Roliting protocol for lossy& low power

loT Networking: Networking Architectu;les: Star, Mesh, Tree, and Overview of
. Introduction to MQTT, Quality of

network. 10T Devices Application Level Pro
Service parameter in MQTT, CoAP, XMPP

I0T:PRIVACY, SECURITY& GOVERNANCE:Overview of Governance, Privacy and
Security Issues, Contribution from FP7 Projects, Security, Privacy and Trust in loT-Data-
Platforms for Smart Cities, First Steps towards a Secure Platform, Smart Approach. Data
Aggregation for the 10T in Smart Cities, Security,

Connecting 10T to Cloud:Introduction to cloud computing, Difference between Cloud
Computing and 10T, Fog Computing: The Next Evolution of Cloud Computing, Role of
Cloud Computing in 10T. Livingon the Edge, Connecting IoT to cloud, Cloud Storage for
IoT. Cloud-to-Device Connectivity,Challenge in integration of 10T with Cloud.
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List of Project areas:

Being Social on Twitter & update status on Twitter through Arduino.
loTTemperature monitor for green house.

1
2.
3. Arduino Based Home Security System.
4. Arduino Based Heart Rate Monitor:

5.
6
7
8
9.
1

A fall detection system based on Arduino, Windows and Azure

. Voice Controlled Mini Home Automation using Android Smartphone.
. Control Devices using Localhost Web Server for Home Automation.

Minimizing Electricity Theft by Internet of Things.
Internet-of-Things Based Ubiquitous Healthcare Systems.

0. A Design of the IOT Gateway for Agricultural Greenhouse.

Text Books:
1. Jan Holler, VlasiosTsiatsis, Catherine Mulligan, Stefan Avesand, StamatisKarnouskos,
David Boyle, “From Machine-to-Machine to the Internet of Things: Introduction to a
New Age of Intelligence”, 1st Edition, Academic Press, 2014.
2. Francis daCosta, “Rethink{ng |the Intermet—sf Things: A Scalable Approach to
Connecting Everything”, 1st Ed{tior], Apress Publicgtions, 2013

Reference Books:

1. Marco Schwartz, “Int A Things with|the Aﬂ@n’l Packt Publishing, 2014.
2. Daniel Minoli John Wiley &Jons|,Building the infernet of things with ipvé and mipveé,
The Evolving World of M2M Commuinicationp, ISBN|: 978-1-118-47347-4
3. Cassimally, Hakim, “Designikgthe Internft of Things”’, Wiley Publications, ISBN 10:

111843062X

Course Outcomes: A

The student will be able to

1. Learn the terminology, technology and its applications of 10T
2. Analyze Embedded suite widely used in 10T.

3. Describe the concept of M2M with necessary protocols

4. Uunderstand the cloud storage for 10T applications.

5. Optimize resources for different 1oT applications

6. Understand Real world 10T Design constraint.
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FF No. :654

CS4009: IMAGE PROCESSING

Credits: 04 Teaching Scheme: Theory: 3Hours / Week

Lab: 2 Hours/Week

Section 1: Topics/Contents

Introduction, Elements of image processing system, Scenes and Images, Vector Algebra,
Human Visual System, color vision color model: RGB, HVS, YUV, CMYK, YC,C; and
some basic relationships between pixels, linear and nonlinear operations. Image types
(optical and microwave), Image file formats (BMP, tiff, jpeg, ico, ceos, GIF,png, raster
image format). Image sampling and quantization.

Thresholding, Spatial domain techniques { Image Negative, Contrast stretching, gray
level slicing, bit plane slicing, histc:ﬁram and histogram equalization, local enhancement
technique, image subtraction ar{d ifnage average, Hnage Smoothening: low-pass spatial
filters, median filtering, Image] Sharpening] high-pass spatial filter, derivative filters,

Frequency domain techniques- lldegl low-pafs filtef, Butterworth low-pass filter, High-

pass filter, Homo-morphje-fittery. :::,

Image segmentation- Classifidatign of injage sqgmentation techniques: Watershed
Segmentation, Edge-based Segmentfation, rggion agproach, clustering techniques, edge-
based, classification of edges 'and edge d¢tectiony, watershed transformation Feature
Extraction- Boundary representation( Cha|n codg, B-spline representation, Fourier
descriptor) Region representation (Area, Huler npmber, Eccentricity, Shape matrix,
moment based descriptor), texture based features—-

Section2: Topics/Contents

Introduction to Image compression and its need, Coding redundancy, classification of
compression techniques (Lossy and lossless- JPEG, RLE, Huffman, Shannon fano),
scalar and vector quantization Object Recognition { Need, Automated object recognition
system, pattern and pattern class, relationship between image processing and object
recognition, approaches to object recognition.

Introduction to two dimensional orthogonal and unitary transforms, properties of unitary
transforms. One-two dimensional discrete Fourier Transform (DFT). Cosine, Slant, KL,
affine transforms. Singular Value Decomposition, Applications of transforms in Image
processing.
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Sub band coding, Haar Transform — it’s application as a Wavelet, multi resolution
expansions, Wavelet Transform in one dimensions; Wavelet transforms in two
dimensions.DB4, Fast Wavelet Transform, Other Applications of Wavelet in image
processing

List of Assignments: (THL course)
1. Write matlab code to display following binary images Square Triangle
Circle
Write matlab code to perform following operations on images
Flip Image along horizontal and vertical direction.
Enhance quality of a given image by changing brightness of image.
Image negation operation.
Change contrast of a given Image.
2. Write Matlab code to implement pseudo colouring operation of a given image.
Write Matlab Code for Pseudo Colour of Image by using Gray to colour
transform.
3. Study of different file formats e.g. BMP, TIFF and extraction of attributes of
BMP.
4. Write matlab code to find following statistieat-properties of an image.
Mean
Median

Variance
Standard deviation ::}

Covariance.
5. Write matlab code to enhanck impage qual|ty by using following techniques
Logarithmic transformation
Histogram Equalization
Gray level slicing with and without bagkgroung.
Inverse transformation. L
6. Read an Image and Perform singular value decomposition. Retain only k largest
singular values and reconstruct the image. Also Compute the Compression ratio.
7. Write matlab code to enhance image quality by using following techniques
Low pass and weighted low pass filter.
Median filter. Laplacian mask.
8. Write matlab code for edge detection using Sobel, Prewitt and Roberts operators.
9. Write C-language code to find out Huffman code for the following word
COMMITTEE.
10. Write matlab code to design encoder and decoder by using Arithmetic coding for
the following word MUMMY . (Probabilities of symbols M-0.4, U-0.2, X-0.3,Y-
0.1).
11. Write matlab code to find out Fourier spectrum, phase angle and power spectrum
of binary image and gray scale image.
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Text Books:

1. Rafael Gonzalez & Richard Woods, “Digital Image Processing,” 3" Edition, Pearson
publications, ISBN 0132345633.

2. Anil K. Jain, “Fundamental of Digital Image Processing,” 5" Edition, PHI
publication, ISBN 13: 9780133361650.

Reference Books:

1. Pratt, “Digital Image Processing,” Wiley Publication, 3" Edition , ISBN 0-471-
37407-5.

2. K.R. Castleman, “Digital Image Processing,” 3" Edition, Prentice Hall: Upper
Saddle River, NJ, 3, ISBN 0-13-211467 -4.

3. K. D. Soman and K. I. Ramchandran, “Insight into wavelets - From theory to
practice,” 2" Edition PHI, 2005.

Course Outcomes:

The student will be able to
1. Describe image model.
2. Perform spatial filtering on injage. —

3. Identify Image Segmentation fechjniques.

4. Apply lossless and lossy comppresgion techpiques for image compression.

5. Use various image tra togqnalyze afd rodfy-#nage.

6. Understand Wavelet tr ) fof Image Hrocessi ications.
T
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FF No. :654
CS 4010: MODEL-BASED SYSTEMS ENGINEERING
Credits: 04 Teaching Scheme: Theory 3 Hours / Week

: Lab 2 Hours / Week
Section 1: Topics/Contents

System Specifications: Static Behavior specification using Use Case diagrams, Dynamic
Behavior specification using Sequence diagrams, Collaboration diagrams, State Chart
diagrams, Activity Diagrams, Communication Diagram, Interaction Overview Diagrams,
Timing Diagrams, Metamodel discussion of behavioral diagrams, System Design
Specification with Class diagrams, Component, Deployment, Package, Profile diagrams,
Interface and architectural specifications, Metamodel discussion of Structural diagrams,
CMOF-EMOF Infrastructure Specifications, OMG’s profiles for object-oriented and
service-oriented technologies

MDA and Enterprise Computing: Challenges Facing the Software Industry, Machine-
Centric Computing, Application-Centric Computing, Enterprise-Centric Computing,
Pressures on Enterprise-Centric_Computing, Pressure on Production Costs, Bringing
Model-Centrism to Intermediate Tliers, EAl—am,B2Bi, Syntactic Abstraction versus
Semantic Abstraction, B2Bi anfl MDA, Flekibility|lin Choosing the Abstraction Level,
EAIl and MDA, The Limits of Declgrative Sgecificafion, Metadata Integration, MDA and
Component-Based Dev , Ylodel Driven E ise Architecture, Standardized
MDA-Based Modeling bes1-Synchrdnizing Multiple Tiers, Middleware
and the Abstraction Gap, Design Qy Contrgct, Thg Role of UML in MDA, The Meta
Object Facility (MOF), Extemg and [Creatig Modeling Languages, Building
Compilation of Class Models! stractior] Levels, Modeling Transformations with
CWM, Sample Transaction Metamodel
Introduction to Graph Transformation Jystemg: A Short Introduction to Category
Theory, A Short Introduction to Signatures and-&igebras, General Overview of Graph
Grammars and Graph, The Main Ideas of the Algebraic Graph Transformation,
Approach, Graphs, Typed Graphs, and the Gluing Construction, Graph Transformation
Systems, Adhesive High-Level Replacement Categories, Adhesive High-Level
Replacement Systems, Embedding and Local Confluence, Constraints and Application
Conditions

Section2: Topics/Contents

Systems Engineering Overview, Introduction to model-based systems engineering,
MBSE concepts, Process modeling with MBSE, Expanded Process modeling,
Introduction to SysML and systems modeling, The SysML Basic Feature Set, Viewing
SysML Models with Diagrams, Organizing The Model With Packages, Modeling
Structure With Blocks, Modeling Constraints with Parametrics, Modeling Flow-Based
Behavior with Activities. Modeling Message-Based Behavior with Interactions,
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Modeling Text-Based Requirements, Modeling Cross-Cutting Relationships with
Allocations, Customizing SysML for Specific Domains

Managing the Quality of UML Models: Quality in Model Driven Engineering,
Examples and Evidences, Integrating Quality Criteria and Methods of Evaluation for
Software Models, Evaluating Performance of Software Architecture Models with the
Palladio Component Model, Integrating Measures and Redesigns in the Definition of
Domain Specific Visual Languages, Measuring Models, Model-Driven Software
Refactoring, A Pattern Approach to Increasing the Maturity Level of Class Models,
Transitioning from Code-Centric to Model-Driven Industrial Projects: Empirical Studies
in Industry and Academia, From Requirements to Java Code: An Architecture-Centric
Approach for Producing Quality Systems, Quality-Driven Model Transformations: From
Requirements to UML Class Diagrams, A Framework for Understanding and Addressing
the Semiotic Quality of Use Case Models, Quality-Aware Model-Driven Service
Engineering, Model-Driven Integration in Complex Information Systems: Experiences
from Two Scenarios

Models of Reactive Systems: Communication, Concurrency, and Causality, Model-
Based Integration, Metamodelling: State of the Art and Research Challenges, Semantics
of UML Models for Dynamic Behavior, A Survey of Different Approaches, Modeling
Languages for Real-Time and Embedded Systems, Requirements and Standards-Based
Solutions, Requirements Modeling for Embe eal-time Systems, UML for Software
Safety and Certification: Moplel{Based Development of Safety-Critical Software-
Intensive Systems, Model Evglutjon and |[Managgment, Model-Based Analysis and
Development of Dependables-Fqotsgnd Can -time Systems

__'_#F

List of Practical’s: (For THL, [TLE courses
1. To narrate System Requjrements Spdcificatipn Document for target system with
reference to the IEEE 618-22.1990 Stdl guide"‘ines.

2. To classify and structure functional §nd nom-functional requirements into broad
subject areas. The requirements strgctures [shall be indicated by Requirement
Structure diagrams using SysMLprofilesfortequirement management.

3. To decompose and organize the problem domain area into broad subject areas and
identify the boundaries of problem/systemusing Use Case diagrams. The target
system representation shall be specified using Use Case Metamodel and OCL.

4. To depict the dynamic behavior of the target system using sequence diagram. The
Sequence diagram should be based on the Scenarios generated by the inter-object
Communication. The target system representation shall be specified using
Interaction diagram Metamodel and OCL.

5. To depict the state transition with the life history of objects of a given class
model. The model should depict:

a. Possible ways the object can respond to events from other objects.

b. Determine of start, end, and transition states.

c. The target system representation shall be specified using State diagram
Metamodel and OCL.

6. To depict the dynamic behavior using detailed Activity diagram. Activity is a
parameterized behavior represented as coordinated flow of actions. The target
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system representation shall be specified using Activity diagram Metamodel and
OCL.

To develop logical static structure of target system with Software Class diagram.
To prepare Class Collaboration-Responsibility (CRC) cards for the Conceptual
classes traced from System analysis phase. The target system representation shall
be specified using Class diagram Metamodel and OCL.

To represent physical module that provides occurrence of classes or other logical
elements identified during analysis and design of system using Component
diagram. The model should depict allocation of classes to modules. The
component specifications shall be narrated using precise Program Design
Language constructs separating computation from interface.

To represent deployment view of the system through Architecture Diagram
encompassing both hardware and software profiles. The target system
representation shall be specified using Component and Deployment Metamodel.

Text Books:

1.

2.

Reference Books :
1.

o

David S. Frankel, Model Driven Architecture: Applying MDA to Enterprise
Computing, 2003, Wiley Publishing, Inc, ISBN: 0-471-31920-1

Prof. Dr. HartmutEhrig, Dr. KarstenEhrig, Ulrike Prange, Dr. Gabriele
Taentzer, Fundamentalq of|Algebraig—6raph Transformation, Springer-Verlag
Berlin Heidelberg 2006, ISBN-13 978-3-540431187-4

Holger Giese, G hrsdi, Edward Lee @;a?d Rumpe, Bernhard Schatz,
Model-Based Engineeripg pf Embeflded Heal-Time Systems, Springer-Verlag
Berlin Heidelberg 2010, ISBN-13 978+3-642416276-3

JorgRech, Christian Bukse] Model-Driven |Software Development: Integrating
Quality Assurance, 2009 IGI Global, |SBN 978-1-60566-007-3

Jon Holt, Simon Perry, SysML for Jystems|Engineering 2nd Edition: A model-
based approach, The Institution of Entiresering and Technology 2008, ISBN 978-
1-84919-651-2

Sanford Friedenthal, Alan Moore, Rick Steiner, A Practical Guide to SysML: The
Systems Modeling Language, Third edition, Elsevier Inc, ISBN: 978-0-12-
800202-5

Sami Beydeda, Matthias Book, Volker Gruhn, Model-Driven Software
Development, Springer-Verlag Berlin Heidelberg 2005, ISBN-13 978-3-540-
25613-7

Tom Pender, “UML Bible”, John Wiley & sons, ISBN — 0764526049

Jim Arlow, llaNeustadt, “UML 2 and Unified Process: Practical Object Oriented
Analysis and Design.”, 2nd Edition, Addison- Wesley, ISBN — 0321321278.
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Course Outcomes:
Upon completion of the course, graduates will be able to -

1.

2.

3.

Model requirements using SysML specifications and profiles encompassing
requirement structures and catalogue.

Discover the set of behavioral and structural properties of complex systems by
making use of UML Superstructure specifications and OCL.

Explore the concepts, guidelines and technology for System Designelements
orchestration to integrate in Enterprise Component Systems in societal context.
Prepare well-formed specifications and reports for component service
composition and delivery to the stakeholders as being a part of development team.
Understand case studies and lessons learned with utilization of Model-based
development concepts and specification knowledge towards planning and
implementing complex systems.

Create sustainable System design supported by reuse, documentation, and
testability.
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FF No. :654
CS4011: Computational Linguistics

Credits: 4 Teaching Scheme: Theory: 3 Hours / Week
Lab: 2 Hours / Week

Section 1: Natural Language Processing

Origins of NLP, Challenges of NLP, Language and Knowledge, Processing Indian
Languages, Formal Language Theory: Basic Notions, Regular Expressions and
Automata:, Basic Regular Expression Patterns, Disjunction, Grouping and Precedence,
Advanced Operators, Substitution, Finite State Automata, NFSA, Words and
Transducers: Morphology, Inflectional Morphology, Derivational Morphology, Finite
State Morphological Parsing, Construction of Finite State Lexicon, Finite State
Transducers, FST for Morphological Parsing, Language Modelling: Grammar-based
language models, lexical functional Grammar(LFG), Government and Binding (GB),
Lexical functional Grammar Model, Generative grammars, Theory of parsing /
Syntactic Analysis: Context Free Grammar, parsing, Top-down Parsing, Bottom-up
parsing, Probabilistic parsing, IEUi'cm Languages parsing Semantic Analysis: Meaning
Representation, Lexical Semantic, Ambiguity; WordjSense Disambiguation

Section2: Computational Linghistiestsingitach ﬁ%‘r_’ning

Mathematical Foundations foy Mpchine Lgarning: Hypothesis, Target Function, Cost
Function, Gradient, Training, Testipg, Crosg-validation, Linear and Logistic Regression,
K-Nearest Neighbor, K-Means
Statistical Language modeling: N-gram mnfodel, Machine Transliteration: Rule-based,
Phonology and Stress Analysis based and [Statistical based, Support vector machine,
Memory Entropy Model, Conditional Randorn_Eields
Machine Translation: Rule-Based, Statistical-Based using MT Tools - GIZA++,
SRTLM and Moses

List of Practical’s: (For THP)

Operating System recommended: - 64-bit Open source Linux or its derivative
Programming tools recommended: - Open Source C, C++, JAVA, and PYTHON,
Programming tool like G++ /GCC, WEKA, GIZA++, MOSES, SRTLM

1. Project 1 :

POS Taggers For Indian Languages
2. Project 02:

Rule based Machine Translation for phrases/form labels
3. Project 02:
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Machine Translation/Transliteration using Statistical Machine Translation

Text Books:

1. Tanveer Siddiqui and U S Tiwary, “Natural Language Processing and Information
Retrieval” Fourth Impression, Oxford, ISBN-13:978-019-569232-7.

2. Daniel Jurafsky and James H Martin., "Speech and Language Processing”, 2"
edition, Pearson, Second Impression-2014,ISBN: 978-93-325-1841-4

Reference Books:

4, Alexander Clark, Chris Fox and Shalom Lappin “The Handbook of Computational
Linguistics and Natural Language Processing”, Wiley-Blackwell-2013, ISBN-978-1-
118-34718-8

Course Outcomes:
Upon completion of the course, graduates will be able to —

Analyze Morphology for given natural language.

Apply different approaches to design Lexical Analyzer for given natural language.
Evaluate and devise Syntactic Analyzer design for given natural language.

Design Type Dependency Palser using pra re,approach for given natural language.
Develop machine transliteratipn for given Eatural anguage using statistical approach.
Develop machine translation for given natdiral language using statistical approach.

-

oakrwdE
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FF No. :654

CS 4012: GENETIC ALGORITHMS

Credits: 04 Teaching Scheme: Theory 3 Hours / Week
: Lab 2 Hours / Week

Section 1: Topics/Contents

A GENTLE INTRODUCTION TO GENETIC ALGORITHMS : What Are Genetic
Algorithms? ,Robustness of Traditional Optimization and Search Methods. The Goals of
Optimization, How Are Genetic Algorithms Different from Traditional Methods?

A Simple Genetic Algorithm. Genetic Algorithms at Work—a Simulation by hand. Grist
for the Search Mill—Important Similarities 18 Similarity Templates (Schemata) 19
Learning the Lingo.

GENETIC ALGORITHMS REVISITED: MATHEMATICAL FOUNDATIONS: Who Shall Live
and Who Shall Die? The Fundamental Theorem, Schema Processing at Work: An
Example by Hand Revisited. The—hwo-armed and ii-armed Bandit Problem, How Many
Schemata Are Processed Usefully. The Building Blgck Hypothesis, Another Perspective:
The Minimal Deceptive Problemn, Bchematd Revis|ted: Similarity Templates as Hyper
planes.
COMPUTER IMPLEMENTATION PF A ( ENE;T_REEQQRITHM: Data Structures,
Reproduction, Crossover, and yratftrom—AT1me eproduce, a Time to Cross, Get
with the Main Program, How [We|l Does it Worl?, Mapping Objective Functions to
Fitness Form, Fitness Scaling, Goding, A Multiparajneter, Mapped, Fixed-Point Coding,
Discretization , Constraints. -

Section2: Topics/Contents

SOME APPLICATIONS OF GENETIC ALGORITHMS: The Rise of Genetic Algorithms ,
Genetic Algorithm Applications of Historical Interest , De Jong and Function
Optimization, Improvements in Basic Technique , Current Applications of Genetic
Algorithms.

ADVANCED OPERATORS AND TECHNIQUES IN GENETIC SEARCH : Dominance,
Diploidy, and Abeyance . Inversion and Other Reordering Operators .Other Micro-
operators, Niche and Speciation, Multiobjective Optimization, Knowledge-Based
Techniques, Genetic Algorithms and Parallel Processors .

INTRODUCTION TO GENETICS-BASED MACHINE LEARNING : Genetics-Based Machine
Learning: Whence It Came 218 What is a Classifier System? Rule and Message System.
Apportionment of Credit: The Bucket Brigade , Genetic Algorithm . A Simple Classifier
System in Pascal, Results Using the Simple Classifier System .
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APPLICATIONS OF GENETICS-BASED MACHINE LEARNING: The Rise of GBML,
Development of CS-1, the First Classifier System , Smith's Poker Player , Other Early
GBML Efforts , A Potpourri of Current Applications .

List of Practical’s:
1. Implement Genetic Algorithm for following basic applications
e Word Guess
e Locating an Emergency Response Unit
2. Implement Genetic Algorithm for Combinatorial Optimization Problems:
e Travelling Sales Person Problem,
e Bin Packing
e Set Covering

3. Implement Genetic Algorithm for Image Processing Problems:

e Pattern recognition - N
¢ Image Classification

=

4. Implement Genetic Algorithir] for] Businesq Problgms:

e Economic Forecasting

e Evaluating credit risks

e Detecting stolen credit cards before cistomey! reports it is stolen

5. Implement Genetic Algorithm for Medical Problems:

e Studying health risks for a population exposed to toxins
e Feature Selection

Text Books:
1. Gentic Algorithms in Search, Optimization & Machine Learning, David E.
Goldberg, Pearson Education.
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Reference Books:
1. Handbook of Genetic Algorithms, Lawrence Davis, Editor, Van Nostrand Reinhold,

1991.

2. Genetic Programming, John R. Koza, MIT Press, 1992
3. Adaptation in Natural and Artificial Systems, John H. Holland, MIT Press, 1992

Course Outcomes:
Upon completion of the course, graduates will be able to —

1.

2.
3.
4

oo

Identify various problems which can be solved by Genetic Algorithms.

Model problems in the space of genetic algorithms.

Understand mathematical foundation of Genetic Algorithms.

Explore the concepts, operators and technology for Genetic Algorithms to solve
various problems of different domains.

Apply Genetic Algorithm based Machine Learning approaches.

Analyze difference in performance of Machine Learning approaches and Genetic
Algorithm based Machine Learning.

1 J—

=
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FF No. :654

CS4013: CONVERGENCE TECHNOLOGIES

Credits: 04 Teaching Scheme: Theory 3 Hours / Week
: Lab 2 Hours / Week

Section 1: Topics/Contents

Introduction to digital and IP Telephony: Digital Telephony: Circuit Switched
networks, SS7, ISDN, Exchanges, E.164 Numbering Plans. IP Telephony: Packet
Switched Networks, Signaling & Media separation, Media Encapsulation RTP and
RTCP, Audio and Video Codecs.

VoIP Protocols: H.323 Network Elements: Terminals, Gateway, Gatekeeper, Multipoint
Control Unit. H.323 Protocol: RAS Channel, H.225 Call signaling, H.245 Media
signaling.H.323 Call flows: Basic Audio and Video Call flows. SIP Network Elements:
Registrar, Proxy, UAS, UAC, B2BUA. SIP Protocol: Requests & Responses, Methods,
Headers & Parameters, Messagg-Stjucture, Transactions & Dialogs, Session Description
Protocol. SIP Call Flows: Basi¢ Apdio andgVidedyCall Flows. H.248 Protocol: Media
Gateways, Media Gateway | Cpntrollerd, Cofnmands, Transactions, Contexts,
Terminations, Descriptors, Packfiges
Unified CommunicationsT Lodal 4nd Network@ll Forward, Call Coverage,
Automatic Call Back, User Disfjlay$,Resourpe-Optifnization. Voice & Data Integration:
IM, presence, voice mail. Collabgration: €all Cgnferencing, Voice, Video, Data &
Content integration. Mobility: [Mabile Clignts, Sdssion Border Controllers. Business
Applications: Framework for Tustom appflicatior]s, Computer Telephony Interface,
Application Sequencing.

Section2: Topics/Contents —

Contact Center and Applications: Contact Centers : Introduction & evolution of Call
Centers to Context Centers, Services to Markets, ACD, VDN, Skills, Agents & States,
Selection Algorithms, Service Observing, Call Recording, Assisted Service, Self Service,
Intelligent Routing, Business use cases. Inbound/Outbound Contact Centers:
Introduction, Services to Markets, Inbound channels/ outbound channels (Voice, SMS,
Email & Chat), Text-to-Speech Analytics, Agent and Notification Campaigns, Pacing
Algorithms, Business use cases. Reporting & Analytics: Blended Contact centers, Real-
time and Historical reporting, Types of Reports, Business use cases. Analytics: Agent
Performance, Occupancy, Campaign details, Collections

Emerging technologies in Telecommunications: High Availability: Load balancing,
Reliability, Failover & Failback, Location Redundancy, Hardware footprint, Cloud
Computing: Applications in Telecommunications Analytics in VVoice & Data, Diagnostics
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& Management Emerging Technologies: Google Glass, webRTC, Cloud Hosting.

List of Practical:

1. Study of audio and video data.

Signal passing through network for voice data
Simulation model for transfer of data from DS0, DS1, DS3 lines to E1/T1, E3/T3
lines or vice versa

Study of E/T cables

Simulation model based on SIP

Study of Gateways and Gatekeepers
Simulation project for use of Audio and Video
Simulation of ATM network

. Study of ISDN devices.

10. Study of SS7 implementation.

11. Comparison of ISDN and B-ISDN.

wmn

©ooN oA

Text Books:
1. “ISDN and Broadband ISDN with frame relay and ATM” by William Stallings, Pearson

Education, 2003, ISBN 81-7808423-8, 4th Edjtion. ™,

2. “Voice over IP Technologies” vy Mark A. Myller, P., Wiley Publications, 2002, ISBN §1-

265-0286-X, 1st Edition
3. MPLS fundamentals by Shein, CCIE No. 189,"5;3@53.

Reference Books:
1. “Computer Communications and Networking Jechnolpgies”, by Michael A. Gallo, William M.
Hancock, Cengage Learning, 2002, ISBN81-315-03641X, 1st Edition.
2. “ATM network concepts and protocols”, by Sumeet Kasera and Pankaj Sethi, Tata
McGraw Hill, 2001, ISBN 0-07-463776-2, 1st Edition.

Course Outcomes:

The student will be able to —

1. Design a network to support voice and data services.

2. Use of Standard Tools for converged network design.

3. Judge the impact and benefits of converged network in exploitation on environment
and society.

4. Participate individually and collaboratively to examine the performance of
converged- network.

5. Prepare cost effective solutions to fulfill the need of society by convergence
technology.

6. Analyze the requirements of the society and propose efficient solutions using
convergence technology.
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FF No. :654
\
CS 4014: SOFTWARE TESTING AND QUALITY ASSURANCE
Credits: 04 Teaching Scheme: Theory 3 Hours / Week

: Lab 2 Hours / Week

Section 1: Topics/Contents

Software Measurement: Measurement Theory, Software Measurement and Models,
Measurement Scales, Classification of Software Measures, Measurement Framework,
Theory of Program Testing, Graph Theory for Testers, Software Complexity, Measuring
Internal Product Attributes: Size, Measuring Internal Product Attributes : Structure,
Halstead’s Software Science, Product Quality Metrics, In-Process Quality Metrics,
Software Reliability: Measurement and Prediction, The Rayleigh Model, SRE process,
Reliability Concepts: Hardware and Software, Deploying SRE

Principles of Testing: Testing Concepts: Purpose of Software Testing, Testing
Principles, Goals of Testing, Testing aspects: Requirements, Test Scenarios, Test cases,
Test scripts/procedures, Strategies for Software Testing, Testing Activities, Mistakes,
Faults & Failures, Planning fpr Merificatiprmam¢ Validation, Software Inspections,
Automated Static Analysis, Verification and Formal Methods, Levels of Testing
White-Box Testing: Test Adequacly Criteri§, Static Testing, Structural Testing, Code

Complexity Testing, Mujatt Estifig, Data Flow I<m
Black-Box Testing: Test i iterj } t Based Testing, Positive and

Negative Testing, Boundary \ 5is, Equivalence Partitioning State Based
Testing, Domain Testing
Functional Testing: Test Plan, t Management, |Test Execution and Reporting, Test
Specialist Skills, Tester’s Workbench and Topl Catepories, Test Maturity Model and Test
Process Assessment, Debugging & Root Cayse Analysis, Software Items, Component &
Units, Test Bed, Traceability and Testability'\ALt-ng, #utes of Testable Requirements, Test
Matrix, Types of Testing Documentation, Verification Testing, Validation Testing,
Integration Testing, System and Acceptance Testing, GUI Testing,Regression Testing,
Selection, Minimization and Prioritization of Test Cases for Regression Testing, Creating
Test Cases from Requirements and Use cases, Software Defects: Origins of Defects,
Defect Classes, Defect Repository / Test Design, Defect Repository

Section2: Topics/Contents

Higher Order Testing: Object Oriented Testing, Specification Based Testing,
Performance Testing, Ad-hoc Testing, Usability and Accessibility Testing, Risk-based
Testing, Exploratory Testing, Scenario-based Testing, Random Testing Compatibility
Testing, User Documentation Testing, Client-Server System Testing, RAD Testing,
Configuration Testing, Testing internal Controls, Multiplatform Environment Testing,
Security Testing, Web-based System Testing, Reliability Testing, Efficiency Testing,
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Maintainability Testing, Portability Testing, Introduction to Performance Testing,
Application Performance Testing, Process of Performance Testing, Effective Root-Cause
analysis, Testing VS Test Automation, Tool evaluation and selection, Automation team
roles, Architectures, Planning and implementing test automation process

Introduction to Software Quality Assurance: The software quality challenge, Meaning
of software quality, Software quality factors , Software Quality Lessons Learned, The
components of the software quality assurance system, Pre-project software quality
components: Contract Review, Development and quality plans, SQA components in the
project life cycle: Integrating quality activities in the project life cycle, Assuring the
quality of software maintenance components, Assuring the quality of external
participants’ contributions, CASE tools, Software quality infrastructure components,
Pareto Principles, Total Quality Management, Ishikawa’s Seven Basic Tools

Software Quality Assurance Management: Management components of software
quality: Project progress control, Software quality metrics, Costs of software quality,
Standards, certification and assessment: Quality management standards, SQA project
process standards — IEEE software engineering standards, Management and its role in
software quality assurance, The SQA unit and other actors in the SQA system, Inspection
as an Up-Front Quality Technique, Software Audit Methods, Software Safety and Its
Relation to Software Quality Assurance, SQA for Small Projects, Development Quality
Assurance, Quality Management in IT, Introduetien, to ITIL, Software Quality Assurance
Metrics, Software Benchmarks gnd Baselines

List of Practicals: (For —JCP[courses ::}

1. To Prepare Test Plan fo thd impleménted system under test. The Test Plan shall
be based on System Requirement |Specification. The Test plan consists of
following issues.

a. Purpose of the test. /Location gnd schedule of the test.
b. Test descriptions. /Pass and Fgil Critefia.

2. To identify and narrate Test cases, “Fest-Scripts/procedures and Test incident
Report identifier for the system under test. Refer Use case analysis document to
prepare mentioned/ identified test documents. The expected specifications/
behaviors can be stated with the help of Test Oracle.

3. To perform Unit testing especially indicating the traced Independent data paths,
Control paths and Error handling paths. Prepare control flow graphs for the unit
under test. Compute the Cyclomatic complexity of the unit.

4. To perform Data Flow testing for the Program Segments by identifying the
Definition-Use chain and type of data flow anomaly.

5. To perform Mutation Analysis of the Program Segments along with mutant
history, mutation score and type of mutation by using any Code analysis Tool /
Mutation Testing Tool (JUNIT, MuJava).

6. To perform Black-Box Testing for all the units contained in the architectural
segments using Equivalence Partitioning, Boundary Value Analysis and
Orthogonal Array testing methods. To study exploratory Testing for the Module
under Test and merits/demerits of this technique.
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7.

8.

9.

To perform Regression Testing / GUI Testing of the System under construction
with Unit and Integration profiles by using any Functional Testing Tool.

To perform Automated Testing using suitable CASE tool addressing Higher-
Order testing strategies.

To perform Web Based Testing for Web Application incorporating any Open
Source Tool. To study Performance Testing, Load Testing, Security Testing,
Stress Testing, Demonstrate on link Test expectation.

10. To perform Software Audit (Checklist and Template-based) for the software

developed and improve the Code Quality.

Text Books:

1. Burnstein, “Practical Software Testing”, Springer International Edition, ISBN
81-8128-089-X

2. William E. Perry, “ Effective Methods for Sofiware Testing”, John Wiley and
Sons, ISBN 9971-51-345-5

3. Daniel Galin, Software Quality Assurance: From theory to implementation,
Pearson Education Limited, 2004, ISBN 0201 70945 7

Reference Books:

1. KshirasagarNaik, PriyadarshiTripathy, Software Testing and Quality Assurance-
Theory and Practice, Joljn Wiley & Sorsr#g¢., 2008, ISBN 978-0-471-78911-6

2. Fenton, Pfleeger, “Softyarp Metricy: A Rlgourous and practical Approach”,
Thomson Brooks/Cole, 1$BN| 981-240}385-X|

3. Desikan, Ramesh.—=Softwdie Iesiqng. P n’ifiej: and Practices”, Pearson
Education, ISBN =141-X,

4. Anne MetteJonassen Hpss| Guide o Advanced Software Testing, ARTECH
HOUSE, INC., 2008, ISHN-13: 978-11596934285-2

5. lan Molyneaux, The Art iplicationl Perforynance Testing, O’Reilly Media, Inc.,
2009, ISBN: 978-0-596-52066-3

6. Jamie L. Mitchell, Rex Black, Advanced Software Testing—Vol. 3, 2nd Edition,
Rocky Nook, 2015, ISBN: 978-1-937538-64-4

7. G. Gordon Schulmeyer, Handbook of Software Quality Assurance Fourth Edition,

ARTECH HOUSE, INC., 2008, ISBN-13: 978-1-59693-186-2

Course Outcomes:
Upon completion of the course, graduates will be able to —

1.

2.

Select and classify measurement scales and models, software metrics and
measures addressing software quality and reliability.

Conduct unit and integration tests by determining test design, test automation, test
coverage criteria using testing frameworks and test adequacy assessment using
control flow, data flow, and program mutations.

Apply suitable higher order testing techniques and methods in order to achieve
verified and validated software by following testing best practices.

Demonstrate the skillset as a tester to neutralize the consequences of wicked
problems by narrating effective test cases and test procedures.
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5. Adapt to various test processes, types of errors and fault models and methods of
test generation from requirements for continuous quality improvement of the
software system along with Software Quality best practices usage.

6. Apply software testing cycle in relation to software development and project
management focusing incidents and risks management within a project towards
efficient delivery of software solutions and implement improvements in the
software development processes by making use of standards and baselines.
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FF No. :654
CS 4015: SOFTWARE ARCHIECTURE AND DESIGN

Credits: 04 Teaching Scheme: Theory 3 Hours / Week
: Lab 2 Hours / Week

Section 1: Topics/Contents

Introduction to Software Architecture: Architecture Orientation Framework:
Motivation, Overview of the Framework, Architectures and Architecture Disciplines
(What), Architecture Perspectives (Where), Architecture Requirements (Why),
Architecture Means (With What), Organizations and Individuals (Who), Architecture
Method (How), Architectures and Architecture Disciplines (What): Classic Architecture
as Starting Point, From Classic Architecture to Software Architecture, Architecture and
the System Concept, Architecture and the Building Blocks of a System, Architecture
Perspectives (Where): Architecture Levels, Organizational Level, System Level, Building
Block Level, Architecture Views, Architecture  Requirements (Why): Requirements
Characteristics and Types, Organizational Requirements, System Requirements, Building
Block Requirements, Qualitie d Constraints, Requirements in the Context of
Architecture, Architecture  Meaps (W} at): Architecture Principles, Basic
Architecture Concepts, Architectue Tactic§, Stylds, and Patterns, Organizations and
Individuals (Who), Architecture|Method (Hoyv)

Software Architecture T Thiee Categtorles [ Style Guides: A Standard
Organization for Explainin ylel Choasing \Whigh ent and Relation Properties to
Document, Notations for Aifchifecture Yiews, | Module Views, Module Styles:
Decomposition Style, Uses Stylle, Generalifation $tyle, Layered Style, Aspects Style,
Data Model

Component-and-Connector Views: Overvigw, Elgments, Relations, and Properties of
C&C Views, C&C Views applicability, Perspectivep: Choosing Connector Abstractions,
Notations for C&C Views, Relation to Other ki f Views, Component-and-Connector
Styles: Data Flow Styles, Pipe-and-Filter Style, Call-Return Styles, Client-Server Style,
Peer-to-Peer Style, Service-Oriented Architecture Style, Event-Based Styles, Publish-
Subscribe Style, Repository Styles, Shared-Data Style, Crosscutting Issues for C&C
Styles, Allocation Views and Allocation Styles: Deployment Style, Install Style, Work
Assignment Style, Other Allocation Styles

Architectural Decisions: Refinement, Descriptive Completeness, Documenting Context
Diagrams, Documenting Variation Points, Documenting Architectural Decisions,
Combining Views, Documenting Software Interfaces: Interface Documentation, Showing
the Existence of Interfaces in Diagrams, A Standard Organization for Interface
Documentation, Coming to Terms: Error Handling, Stakeholders of Interface
Documentation, Conveying Syntactic Information, Conveying Semantic Information,
Coming to Terms: Signature, Interface, API, Architectural Documentation Relevance:
Documenting Behavior, Building the Architecture Documentation, Building the
Documentation Package, Reviewing an Architecture Document
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Section2: Topics/Contents

Collaborative Architecture Determination: The Impact of People and Leadership on
Scalability, Roles for the Scalable Technology Organization, Designing Organizations,
Leadership 101, Management 101, Making the Business Case, Understanding Why
Processes Are Critical to Scale, Managing Incidents and Problems, Managing Crisis and
Escalations, Controlling Change in Production Environments, Exploring Architectural
Principles, Joint Architecture Design, Architecture Review Board

Architecting Scalable Solutions: Focus on Core Competencies: Build Versus Buy,
Performance and Stress Testing, Barrier Conditions and Rollback, Designing for Any
Technology, Creating Fault Isolative Architectural Structures, Introduction to the AKF
Scale Cube, Splitting Applications for Scale, Splitting Databases for Scale, Caching for
Performance and Scale, Asynchronous Design for Scale, Large Scale Data, Clouds and
Grids, Soaring in the Clouds, Plugging in the Grid, Monitoring Applications, Planning
Data Centers, Introduction to Middleware Technologies, Reaching for the Clouds,
Defining the Clouds for the Enterprise, Making the Business Case for Clouds, Working

from Data, Services, Processes tp the Clouds

Software Architecture Practiges:| SOA ar|d Chainels, Service-Oriented Architecture
Enterprise Architecture Framewprk|and Methodology, Incorporating Existing Enterprise
Architecture Document ifgcts into fhe SOK= Dealing with Purchased or
Leased Business Applicationsm—+adsformingl Goverg 0 Support SOA, SOA System
Development Life Cycle, Capagity|Plannind under| SOA, People Involved in the SOA
Process, Implementing an Effecive] SOA Stijategy ynder a Decentralized Business or IT
Model, SOA Business Strategy are-Roadmap

List of Practical’s: (For THL, TLP coursesz

1. To narrate Requirement Definition Document for the target system with following
three areas: Problem Identification, Problem Definition, and Problem Statement

2. To narrate System Requirements Specification Document for target system with
reference to the IEEE 610.12.1990 Std guidelines.

3. To narrate System Architecture Requirement Specification Document for target
system with stakeholder and roles description.

4. To select appropriate Architectural View and Style and prepare Architecture
Diagram for the target system.

5. To prepare Architecture Decision document describing Architectural Decisions,
Software Interfaces, and behaviors along with Architectural Review.

6. To implement the target system using the Technical Architecture conforming to
technology availability and scalability.

7. To create Test Plan, Test Cases and apply them to test the performance adequacy
of the system implemented.
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Text Books:
1. Paul Clements, Felix Bachmann, Len Bass, David Garlan, Documenting
Software Architectures: Views and Beyond Addison-Wesley Professional 2003,
ISBN-10:0201703726, ISBN-13: 9780201703726

2.

Martin L. Abbott, Michael T. Fisher, The Art of Scalability, Scalable Web

Architecture, Processes, and Organizations for the Modern Enterprise, Pearson
Education, Inc., 2010, ISBN-13: 978-0-13-703042-2

Reference Books:

1.

2.

3.

4.

5.

Course Outcomes:

Rick Sweeney, Achieving Service-Oriented Architecture, Applying an Enterprise
Architecture Approach, John Wiley Publications, 2010, ISBN 978-0-470-60451-9
David S. Linthicum, Cloud Computing and SOA Convergence in Your Enterprise,
2010 Pearson Education, Inc., ISBN-13: 978-0-13-600922-1

Arno Puder, Kay Romer, Frank Pilhofer, Distributed Systems Architecture, A
Middleware Approach, 2006 by Elsevier Inc., ISBN 13: 978-1-55860-648-7
ParthaKuchana, Software Architecture Design Patterns in Java, 2004 by CRC
Press LLC, ISBN 0-8493-2142-5

C.E. Dickerson, D.N. Mavris, Architecture And Principles Of Systems
Engineering, 2010 by Taylor and Francis Group, LLC, ISBN 978-1-4200-7253-2

Upon completion of the —praquates wHII'tﬁ‘ab‘le:t:—_}

1.

Examine and breakdown re@l-world problem scenarios into structured partitions
depicting static and dyngdmig¢ behaviof of thg system using Software Architecture
Requirements Capture priactices.
Identify and formulate software rdquiremgnts and behavioral models using
Architectural Assessment of behfvioral | views by selecting appropriate
architectural views. L

Compose system design specifications indicating logical, physical, deployment,
and concurrency viewpoints using software interface explorations, error handling,
and architectural reviews.

Construct and justify the evolutionary system description models expressing high-
level technical architecture accommodating applicable architectural styles
compatible to requirements using CASE tools.

Comprehend the nature of architectural styles implementation by understanding
numerous examples from different technology categories and publish guidance,
applicability, reasonableness, and relation to other design criteria resulting in
well-documented system profiles to the engineering and social community.
Propose multi-faceted defendable solutions demonstrating team-skills
accommodating architectural views and styles reducing the potential cost and
performance impedance in order to realize system artifacts with the help of
Architecture Derivation and Development practices.
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FF No. :654

CS4022: SOFTWARE DESIGN METHODOLOGIES

Credits: 04 Teaching Scheme: Theory 3 Hours / Week
: Lab 2 Hours / Week

Section 1: Topics/Contents

Agile - High level overview: Concept of iterative development: Waterfall vs Agile,
Challenges of Waterfall project, Iron triangle of project management upside down,
Development in Agile vs waterfall Agile in nutshell: Principles behind the Agile
Manifesto, Extreme programming, Agile Ceremonies, Daily standups, Retrospective,
Important agile activities, Backlog Grooming, Spring Planning, Agile methodologies,
TDD(Test Driven development), BDD( Behavior Driven development),
ATDD(Acceptance Test Driven development), Tools used for Agile Rally Agile Team
roles: Scrum Master, Product Owner, Team Member, Agile Metrics: Do/Say, Velocity.
AngularJs Overview : Singleg—Page application architecture, MVVM framework -
Binding in AngularJs, Services|and dependeficy injection, Data Binding and Directives,
Custom Directives
Debugging in AngularJs.
Nodejs Overview : Nodgjs ovgrvitw, Asyhchron )u__SEdEjS, Deploying nodejs app,
Testing, Security.
Junit : Junit Overview, Test Drilven|Development wjth Junit

Spring Boot - Creating micrd-sefvices: Spring HEST, Spring Boot — overview, JPA
(Java Persistence API) — Overview, Writing rpicro-sgrvices with Spring Boot.

Git / SVN: Committing, Browsing, Tagging §nd Brgnching, Merging.

T
Section2: Topics/Contents

AWS - Overview: AWS Overview: Different services available, Advantages of AWS,
Multi-AZ, Region. IAM: Roles, Policy, EC2, Terminology, EC2 Setup. Overview of S3:
Terminology, Lifecycle management.

Search Technologies: Apache Solr: Text centric search engine, Inverted Index, How to
setup first apache solr instance?, Tokenizer, Filters, How to integrate Apache Solr with
your spring application?, Contextual Search, Solr Cloud — Zookeeper ensemble, Tuning
Solr. Elastic Search: Mapping in Elastic Search, Integrating Elastic Search with spring
application, How is Elastic search different than Solr?

DevOps — Jenkins: What is DevOps?, Tools in DevOps, Jenkins, DeploylT, How to
setup Jenkins Jobs?, How to create CI/CD pipeline?.

Design pattern & clean code practices: Core Design Patterns: Singleton, Abstract
Factory, Proxy, Strategy, Template, Chain of responsibility.J2EE Design Patterns: DAO
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design pattern, Front Controller, Inversion of Control, Intercepting Filter Pattern. Design
Principles: SOLID- single responsibility, open-closed, Liskov substitution, interface
segregation and dependency inversion. Clean Code Practices: SRP(Single Responsibility
Principle), DRY (Do not repeat yourself), KISS (Keep it short and simple).

List of Practicals: (For THL, TLP courses)

1.

2.

To narrate Requirement Definition Document for the target system with following
three areas:Problem Identification, Problem Definition, and Problem Statement
To narrate System Requirements Specification Document for target system with
reference to the IEEE 610.12.1990 Std guidelines.
To create Business Process Diagrams for all the scenarios identified using BPMN
2.0 and BPM practices. Process modeling captures the ordered sequence of
activities within a process along with supporting information from end to end. In
process modeling, the business process is framed in a BPD to reflect the activities,
the roles that conduct those activities, conditional branching, and the sequence of
the workflow between the activities.
To decompose and orgarlize the problem-demain area into broad subject areas and
identify the boundaries |of problem/$ystem.| Specify the behavior of the target
system and map requirements to Use gases.

a. The Syste xt{oTagramydeptets erall System behavioral trace

and Requt Chpture djagram m the hierarchical Use case
Organization. Th¢ Uge Case djagram ghould encompass

b. Actors (External PJsefs)

c. Transactions (UseCases)

d. Event responses related to tranjsactionp with external agents.

e. Detection of System boundari¢s indichting scope of system.
To depict the dynamic behavior of the-target'system using sequence diagram. The
Sequence diagram should be based on the Scenarios generated by the inter-object
Communication. The model should depict:

a. Discrete, distinguishable entities (class).

b. Events (Individual stimulus from one object to another).

c. Conditional events and relationship representation.
To depict the state transition with the life history of objects of a given class
model. The model should depict:

a. Possible ways the object can respond to events from other objects.

b. Determine of start, end, and transition states.
To depict the dynamic behavior using detailed Activity diagram. Activity is a
parameterized behavior represented as coordinated flow of actions. The flow of
execution is modeled as activity nodes connected by activity edges.
- A node can be the execution of a subordinate behavior, such as an arithmetic

computation, a call to an operation, or manipulation of object contents.
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Text Books:
1.
2.

Reference Books:
1.
2.

3.

- Activities may form invocation hierarchies invoking other activities,
ultimately resolving to individual actions.

8. To develop logical static structure of target system with Software Class diagram.
To prepare Class Collaboration-Responsibility (CRC) cards for the Conceptual
classes traced from System analysis phase. The design model should depict

a. Relationship between classes: inheritance, Assertion, Aggregation,
Instantiation

b. Identification of objects and their purpose.

c. Roles / responsibilities entities that determine system behavior.

9. To enhance Software Class diagram to Architecture diagram with appropriate
design patterns. The patterns selected shall be justifiable and applied to individual
and distinct hierarchies. Suitable Architectural Styles shall be selected and the
structural elements shall be well-documented.

10. To represent physical module that provides occurrence of classes or other logical
elements identified during analysis and design of system using Component
diagram. The model should depict allocation of classes to modules. To narrate
precise Program Design Language constructs separating computation from
interface. To represent deployment view of the system through Architecture
Diagram.

Tom Pender, “UML Bible”, Jofin Wiley & sohs, ISBY — 0764526049
Jim Arlow, IlaNeustadt_Z >~ O Troc iﬁc@tical Object Oriented Analysis
and Design.”, 2nd Edit¥ ddisol}- Wesley, [ISBN — D32 78.

Mellor, Scott, Uhl, Weise, “MIVA Distilled”, Pearson Education, ISBN 81-297-0529X

Grady Booch, James Rambaugh, Ivar Jadobson, |“Unified Modeling Language Users
Guide”, 2nd Edition, Addison- Wesley, ISBN |- 0321467974
ErichGamma,RichardHelm,RalphJoinson, “DesignPhtterns: Elements of ReusableObject-
Oriented Soﬁvlb'a're'“(i\ddison-WesIeyProfessionaIComputing
Series),JohnVlissides,Publisher:Addison-Wesley  Professional, ISBN-10: 0201633612
ISBN-13: 978-0201633610

Steven Kelly, Juha-PekkaTolvanen, Domain-Specific Modeling: Enabling Full Code
Generation, John Wiley & Sons, Inc., ISBN 978-0-470-03666-2, 2008

Paul Clements, Felix Bachmann, Len Bass, David Garlan, Documenting Software
Architectures: Views and Beyond Addison-Wesley Professional 2003, ISBN-10:0201703726,
ISBN-13: 9780201703726

Charles S. Wasson, System Analysis, Design, and Development: Concepts, Principles, and
Practices, John Wiley & Sons, Inc.,ISBN-13 978-0-471-39333-7, 2006

Essential Business Process Modeling, Michael Havey, First Edition August 2005
Oreilly, ISBN 10: 0-596-00843-0 | ISBN 13: 9780596008437

Structure and syllabus of S.Y. B.Tech Computer Engineering. Pattern B-18, A.Y. 2018-19 Page 138 of 142


http://www.oreillynet.com/pub/au/2241

Vishwakarma Institute of Technology  Issue 01 : Rev No. 1 : Dt. 01/07/18

Course Outcomes:

Upon completion of the course, graduates will be able to —

1.

Examine and breakdown real-world problem scenarios into structured partitions
depicting static and dynamic behavior of the system using business process
management practices, object-oriented analysis principles and Model Driven
Development practices.

Identify and formulate software requirements and behavioral models using static
and dynamic behavioral views indicating structured problem partitioning and
state-based exploration.

Compose system analysis and design specifications indicating logical, physical,
deployment, and concurrency viewpoints using object-oriented analysis and
design principles and Model Driven Engineering practices.

Construct and justify the evolutionary system description models expressing high-
level architecture accommodating applicable architectural styles compatible to
requirements and behavioral models using UML-supported modeling tools.
Comprehend the nature of design patterns by understanding a small number of
examples from different pattern categories and apply these patterns in creating a
correct design using plesign heuristies;-, published guidance, applicability,
reasonableness, and relafion|to other |design|criteria resulting inwell-documented
system profiles to the enginefring and social Fommunity.

Propose  multi- gfendanl¢ f demonstrating  team-skills
accommodating P ﬂ%tial cost and performance
impedance in order to fealize systerp artifgcts with the help of Model Driven
Development practices.
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Title: Course Structure FF No. 653
Branch: Computer Year: B.Tech.  A.Y.: 2018-19 Module: VII/VII Pattern: B-18.
Teaching Scheme | Examination Scheme Credits
(Hrs/Week)
Subject | Subject . Theory | LAB | Tut. CA MSE ESA Total
Subject Name
No. Code HA LAB (%) ESE VIVA
(%) | (%) ) |
INT. CS4098 | Semester Internship. - - - - - - - - 100 15
TOTAL - - - 100 15

I I I I
L
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