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m:ﬁx;m Structure of B.E.Computer Science and Engineering wef. 2019-2020
Choice Based Credit System Syllabus
Semester |
Course Theory Course Name Hrs./week Credits Examination $eme
Code L | T P ISE ESE ICA | Total
CS411 | Advanced Computer Architecture| 3 1 - 4 30 70 25 125
CS41: | Distributed Systen 3 - - 3 30 70 - 10C
CS413 | Modern Database Systems 4 - - 4 30 70 - 100
CSt4l4A Elective - 3 - - 3 30 70 -- 100
(0]
CS 414C
CSt4l% Elective-I| 3 1 - 4 30 70 25 125
(0}
CS 415C
CS416| # Programming with Python 2 -- -- 2 -- - 25 25
Sub Total 18 | 02 20 150 350 75 57%
Laboratory POE | OE
CS412 | Distributed Systems - - - - - 25 25
CS413 | Modern Database Systems -- 50 -- 25 75
CS416| Programming with Python - - 50 - + 50
CS417| Project Phase-| - - 50 - 25 75
CS418| Vocational Training - -- -- - 25 25
Sub Total B 150 | -- | 100| 250
Grand Total 1 150 500 175 825
Abbreviations: E Lectures, P —Prac ul.'orlal ISE In ster Exam, ESEnd Semester Exam,
ICA- Internal Continuous Assessm E- U;{ vér3| n (Theory & POE &/Oral
examination) f i
~ Sem =
Course Theory Course Nameqva%ﬁﬂ- Hrs./\week :.%e%ﬁ,a Examination Seme
Code ! ol et 3 f ESE ICA | Total
CS421 | Management Information System| gy@aradt Ladmane 4 30 70 25 125
CS422 | Information and Cyber Security . =i 30 70 -+ 001
CSa23A | Elective-ll & ﬁﬁ“pn TU=TA ) | 70 25| 125
CS423C g
CSt424A Elective-1V 3 -- -- 3 30 70 -- 100
(0}
CS424C
CS425| # Web Technology 2 - - 2 53 -- -- 25
Sub Total 14| 02| -- 16 145 280 50 47%
Laboratory POE | OE
CS422 | Information and Cyber Security - - 2 1 - 50 - 520 75
CS42! | Web Technolog -- -- 4 2 -- 50 -- 25 75
CS424| Elective-IV -- -- 2 1 -- -- 25 25
CS426 | Project Phase-ll -- -- 6 3 -- 100 | -- 75 175
Sub Total -- 7 200 150 | 350
Grand Total 14 | 02| 14 23 145 480 20( 825

Abbreviations: L Lectures, P —Practic
ICA- Internal Continuous Assessmen
examination)

al,-TTutorial, ISE In Semester Exam, ESEnd Semester Exam,
t, ESE - Universigntixation (Theory & POE &/Oral
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Elective | Elective Il

CS414A : Internet of Things CS415A : Business Intelligence

CS414B : Wireless Adhoc Networks | CS415B : Data Mining

CS414C : Artificial Intelligence CS415C : Object Oriented Modeling and Design
Elective llI Elective IV

CS423A : Big data Analytics CS424A : Software Testing and Quality Assurance
CS423B : Human Computer Interaction CS424B : Cloud Computing

CS423C : Artificial Neural Network CS424C : Machine Learning

Note: Appropriate electives may be added or deletechdsndnen required.

Note :
» Batch size for the practical /tutorial shall bel&fstudents. On forming the batches, if the stiengt
of remaining student exceeds 7, then a new batahlsih formed.
» Vocational Training (evaluated at B.E. Part-lI) oinfmum 15 days shall be completed in any
vacation after S.E. Part-1l but before B.E. Pagtthe report shall be submitted and evaluated in

B.E. Part-I

e Appropriate Elective | & Il F"‘"‘—"‘zu.{i" v required.

e Curriculum for Humanities an | ,.]\ ‘ rning Modules is common for all under
graduate programmes of facd ‘"'--, ering

e Project group for B.E.(CSE) F ano e 4 to 5 students

e Term work assessment shal g5 on student’s performance in — class
tests, assignments, homewo aboratory books and their interaction and
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. PUNYASHLOK AHILYADEVI HOLKAR SOLAPUR UNIVERSITY, SO LAPUR
A B.E. (COMPUTER SCIENCE & ENGINEERING)

SEMESTER |
CS 411 : Advanced Computer Architecture
Teaching Scheme Exaraion Scheme
Lectures- 3 Hr/Week, 3 Credits ESE -70 Mark
Tutorial-1 Hr/Week, 1 Credit ISE - 3(aMs
ICA- 25 Marks
Introduction

This course introduces the concepts of Advanced ploen Architecture such as parallel computer
models, pipelining & superscalar techniques. lbdtxuses on multiprocessor, multicomputer, data
parallel architecture, parallel models, languages@mpilers.

COURSE PREREQUISITE :

Students shall have the knowledge of Digital Systemroprocessor and Computer Organization.
COURSE OBJECTIVE :

1. To distinguish multiprocessors anG
2. To compare the performance o iona 8 inear pipelines.
3. To organize several interconnec t:-- odels.
4. To classify parallel programming medels. .

COURSE OUTCOME :
At the end of the course, student
1. Compare multiprocessors anc
2. Elaborate the performance oficOl Vention? Ii'near aon linear pipelines.
3. ldentify several interconnection model. =

L == —r——

4. Compare parallel progra@ﬁ@gﬁﬁﬁelm TTZFT

AIFGECTIONTITS

Unit 1: Parallel Computer Mﬂ‘ﬂ' ‘ETTEI'I’ HO=AT || (6)
The State of Computing: E of Computer Atebtur. em Attributes to Performance.

Multiprocessors and Multicomputers: Shared Memonultjrocessors, Distributed Memory
Multicomputers. Multivector and SIMD Computers: ¥@cSupercomputers, SIMD Supercomputers.

Unit 2: Processor and Memory Hierarchy (10)
Advanced Processor Technology: Design Space oeBsocs, Instruction Set Architecture, CISC and
RISC Scalar Processors. Super scalar and Vectaressor: Superscalar Processors, The VLIW
Architecture, Vector and Symbolic Processors. Manttierarchy Technology, Inclusion, Coherence
and Locality, Memory Capacity Planning. Virtual Mem Models, TLB, Paging and Segmentation,
Memory Replacement Policies.

Unit 3: Pipelining and Superscalar Techniques (7)

Linear Pipeline Processors: Asynchronous and Symcius Models, Clocking and Timing Control,

Speedup, Efficiency and Throughput. Nonlinear RigelProcessor: Reservation and Latency

Analysis, Collision-Free Scheduling, Pipeline Salledptimization. Superscalar and Super pipeline

Design: Superscalar Pipeline Design, Super pipelidesign, Super symmetry and Design Tradeoffs
SECTION I
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Unit 4. Multiprocessors and Multicomputers (8)
Multiprocessor System Interconnects: Hierarchicas Isystems, Crossbar switch and Multiport
memory, Multistage and Combining Networks. Caché&Zence and Synchronization Mechanisms:
The cache coherence problem, Snoopy bus protocokctidry based protocols, Hardware
synchronization mechanisms. Three generation ofpctens: Design choices in the past, present and
future development

Unit 5: Introduction to Data Parallel Architecture and SIMD Architecture (7)
Introduction, Connectivity: Near neighbors, Treedagraphs, The pyramid, The hypercube,
Reconfigurable networks. SIMD Architectures: Intmotlon, Design Space, Fine grained SIMD
architectures (Overview, Massively Parallel Prooes$rogramming and applications), Coarse
grained SIMD architecture(Overview,CM5,Programmamgl applications)

Unit 6: Parallel Models, Languages and Compilers (7)
Parallel Programming Models: Shared variable mddelsage passing model, Data Parallel Model,
Object Oriented Model, Functional and Logic Modé&larallel Languages and Compilers:

Language Features for parallelism, Para angu&pnstructs, Optimizing Compilers for
Parallelism.

Internal Continuous Assessment S| ‘ students of different bascéieould be
assigned exercise problems and § da3
ICA shall consist of minimum ten
1. Explain the architectural evc
parallel computers.
2. Explain Flynn’s classification ©
3. Differentiate between CISC & l |
4. Explain the following Page Repla ement Ii’ollmes
Least recently used (LRU), Optlma| (OP’I’)r-FiTstﬁnﬁ out(FIFO), Least frequently
used(LFU), Circular FI o rAG T T4
5. Consider the following reservation table fo‘: a fe%e pipeline with a clock cycte=20ns
Lo

R e )2
S1 | X -
S2 X X

S3 X

S4 X| X

(a) What are the forbidden latencies and the initiflision vector ?

(b) Draw the state transition diagram for schedulireyipeline.

(c) Determine the MAL associated with the shortest dyeasycle.

(d) Determine the pipeline throughput correspondinthéioMAL and givert.

(e) Determine the lower bound on the MAL for this pipel Have you obtained the optimal latency
from the above state diagram?

computers to vector processors and

3ell’'s taxonomy of MIMD computers.

6. Consider the five stage pipelined processor sgethy the following reservation table:

1 12|34/ 5| 6
S1 | X X
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Sz X X

S3 X

S4 X

S5 X X

(a) List the set of forbidden latencies and collisi@ttor.

(b) Draw the state transition diagram showing all passinitial sequences (cycles) without
causing a collision in the pipeline.

(c) List all the simple cycles from the state diagram.

(d) Identify the greedy cycles among the simple cycles.

(e) What is the minimum average latency (MAL) of thipgdine?

7. Explain broadcast capability of an Omega networik latith 4x4 switches.

8. Explain the following terms:
Network stages, Blocking versus Non blocking NetwoCrossbar Network, Cross point  Switch
Design, Crossbar limitations and Multiport Memory.

9. With neat diagram explain the diffe ijetween the processing elements.

10.With neat diagram explain the Mas gidessor (MPP) processing element and CM5
processing element.

11.With neat diagram explain th

12. Explain the following three m
Flow analysis, Optimizations @&

Text Books
1. Advanced Computer Archite
McGraw Hill (Unit 1,2,3,4,6)

2. Advanced Computer Architee p_éiﬁ_\ dejlgn Spa e«daii-Dezso Sima,Terence Fountain,
Peter Karsuk - PEARSON (Unit 5)° "

Reference Books
1. Computer Architecture and Paralmmggs McGraw-Hill

2. Computer Architecture - pRgssy and David A.Patterson,
Elsevier

q PUNYASHLOK AHILYADEVI HOLKAR SOLAPUR UNIVERSITY, SO LAPUR
B.E. (COMPUTER SCIENCE & ENGINEEING)
== SEMESTER - |
CS 412 : DISTRIBUTED SYSTEMS
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Teaching Scheme Ewanation Scheme

Lectures 3 Hours /Week, 3 Credits ESE — 70 Marks
Practical — 2 Hours/week, 1 Credits ISE — 3@Ms
ICA - 25 Marks

COURSE OBJECTIVES :

1. Provide the fundamental concepts of Distributedrajeg systems, its design issues and
challenges in modes of communication of distribiggstems and their implementation.

2. Expose students to current technology for enhanoeofedistributed computing infrastructures
with various computing principles and paradigms.

3. Provide experience in analyzing a distributed cotimgumodel and implementing typical
algorithms related to Synchronization, deadlockediétn and avoidance used in distributed
systems.

4. Enhance students’ understanding of key issuesrktatprinciples of Distributed file systems and
provides case study of stand-alone general pumiies#uted file system of Hadoop.

COURSE OUTCOME :

At the end of the course, student

1. Describe the basics of distrib tems -

2. Design and simulate distributé sing various methods, strategies, and

techniques presented in the ¢ 8 ilsiire or desired properties.
3. Apply principles of distributedis , across multidisciplinary areas.
4. Apply knowledge of Hadoop}l d Fi architecture and working for active

Unit 1 : Fundamentals : M (4)
Fundamentals of OS, WhatrisnBisttigutediSystemzjyBensofsRistributed Computing System,
Distributed Computing System Models , D| tributedngputing Gaining Popularity, Issues in
Designing Distributed System, IntrddUction™ “Computing Environment, Protocols for
Distributed Systems — FLIP

${ws em 2
Unit 2: Message Passing (6)
Introduction, Desirable features of Good Messagesifg System, Issues in IPC by Message Passing,

Synchronization, Buffering, Multidatagram MessagEscoding and Decoding of Message Data,
Process Addressing, Failure Handling, Group compoaiiun, Case Study: RMI, CORBA

Unit 3 : Remote Procedure Calls (6)
Introduction, The RPC Model, Transparency of RP@plementing RPC mechanism, Stub
Generation, RPC Messages, Marshalling ArgumendsResults, Server Management, Parameter-
Passing Semantics, Call Semantics, Communicatieto€uls for RPCs, Client-Server Binding,
Exception Handling, Security

Unit 4 : Synchronization in Distributed Systems (6)
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Introduction, Process Migration, Threads, Clock@yonization, Event Ordering, Mutual Exclusion,
Deadlock, Election Algorithms, Issues in DesignDigtributed System and role of middleware in
Distributed System

SECTION -1l
Unit 5 : Distributed Mutual Exclusion (5)
Introduction, Classification of Mutual Exclusion gdrithms, Preliminaries, A simple solution to
Distributed Mutual Exclusion, Non-Token-Based Algfoams, Lamport’s Algorithm, The Ricart-
Agrawala Algorithm, Token-Based Algorithms, Suz#dasami’s Broadcast Algorithms

Unit 6 : Distributed Deadlock Detection (5)
Introduction, Preliminaries, Deadlock handling &gaes in Distributed Systems, Issues in Deadlock
Detection and Resolution, Control organizations distributed deadlock detection, Centralized
deadlock detection algorithms, Distributed deadldetection algorithms, Avoidance and Prevention
algorithms, Hierarchical deadlock detection aldons

Unit 7 : Distributed File Systems (6)

Distributed Resource Management, Congceg igge®n, Distributed File Systems - Introduction,
Architecture, Mechanisms for building v Sy tem Design issues, Log-Structured file
systems, Case studies - Google FS

Unit 8 : Distributed Shared Mema ' (6)
Introduction, Architecture and Mati s ol ementing DSM, Memory

Coherence, Coherence Protocols

Internal Continuous Assessment (I b, .

Minimum 10 assignments on aba [ i 1 willge assessment of Course outcomes listed.

Text books:

1. Distributed O.S Conceptm mﬁnm(ms 4)

2. Advanced concepts in Operating WW&II & N.G.Shivaratri, TMH

(Unit5,6,7,8)
3. Distributed Computirg, Seigt g 1 D Universitgre
(Unit 1, Case studies 7,8 .

Reference Books:
1. Distributed System Principles and Paradigmsndrew S. Tanenbaum, 2nd edition, PHI
2. Distributed Systenis Colouris, 3rd Edition

PUNYASHLOK AHILYADEVI HOLKAR SOLAPUR UNIVERSITY, SO LAPUR
B.E. (COMPUTER SCIENCE & ENGINEEING)
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SEMESTER - |
CS 413 : MODERN DATABASE SYSTEMS

Teaching Scheme Examination Scheme
Lectures— 4 Hours/week, 4 Credits ESE — 70 Marks
Practical — 2 Hour/week, 1 Credit ISE — 30 Mark

ICA - 25 Marks

POE - 50 marks
COURSE OBJECTIVES:
1) Introduce different databases like distributedaplar & object oriented databases.
2) Acquaint with Query processing and its phases dioly query optimization.
3) lllustrate data mining & warehousing with OLAP irepientations.
4) Demonstrate Bigdata with Hadoop & its components.

COURSE OUTCOME:
At the end of the course, student will be able to

4) Tabulate SQL, NoSQL &
5) Articulate technologies like

Unit 1 : Database System archite
Centralized & C/S architecture
homogeneous & heterogeneous @ ses,.bis.-trida :
protocols, Concurrency control ifdistributed pam A
Heterogeneous distributed databases- e

Unit 2 : Parallel Databases -~ . ” (7)
Introduction, 1/O parallelism, InteFduern i Mtra-query parallelism, Intra-operation

parallelism, Inter-operation fist :
|1 FEreran Ja=rat || Z

(8)

] systems, Distributed databases —
age, Distributed transactions, Commit
ability, Distributed query processing,

erver syétemt |

Unit 3 : Data Analysis and (8)
Introduction to decision support, OLAP: Multidimémsal Data Model, Multidimensional
Aggregation Queries, Window Queries in SQL: 1998plementation Techniques for OLAP, Data
Warehousing, Introduction to data mining, The kremige Discovery Process, Counting co-
occurrences, Mining for rules, Clustering, Simikagearch over sequences

SECTION-II
Unit 4 : Object Based Databases (6)
Overview, Complex Data Types, Structured Typeslahdritance in SQL, Table Inheritance, Array
and Multisets Types in SQL, Object Identity and é&ehce Types in SQL, Object Oriented DBMS
versus Object Relational DBMS

Unit 5 : Query Processing & Optimization (6)
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Overview of query processing, Measure of query,c®stection Operation, Sorting, Join Operation,
Other Operation, Evaluation of Expression, Overva@woptimization, Transformation of Relational
Expressions, Estimating Statistics of ExpressiosuRe, Choice of Evaluation plans

Unit 6 : BIG data and HADOOP & No SQL (8)

Big data, characteristics of Big data, introductiotHADOOP, High level architecture of HADOOP,

HDFS file system architecture, special feature &iDDOP, working with HAD OOP commands,

working of MAP reduce with an example. Getting drwith NoSQL, Key value stores, Document
databases, New SQL, Postgre SQL

Internal Continuous Assessment (ICA) :

Practical Assignments (minimum 10 to be implementéd

Implement 2 PC protocol.

Implement join operation on n relations using datisim approach.
Implement the Round Robin partitioning for parallatabase environment.
Implement the Hash partitioning for parallel dasdanvironment.
Implement the Range partitioning for patallel dati&)enwronment

Implementation of intraquer
Implement Range patrtitiof
interoperation
9. Implementation of Asymme
10. Write a program to join r
operation parallelism.
11. Implement OLAP queries.
12. Implement algorithm for find
13. Implement algorithm for

N~ ®WNE

sing Indedent Parallelism for Inter-

Jiven minimum support.

gImg ass’ouatlo lesr fgiven minimum support and

confidence. S
14. Implement queries m@@&ﬁﬁ?&thes, ArrragndMultisets.
15. Implement queries fortype inheritance ?n taktermance.
Text Book :

1) Data base System Conc
Sudarshan, Sixth Editionfsidse

2) Data base Management Systems Third Edition, by Rﬁgtmakrishan and Johannes Gehrke,
McGrawhill Education

3) Mon goDB, The Definitive Guide, Kristina Cho doro@reilly, Shroff Publishers and
Distributors Pvt. Ltd., ISBN : 978-93-5110-269-4

Refernce Books:

1. Hadoop in Action, Chuck Lam, Dreamtech Press, ISBN 8-81-7722-813-7.
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PUNYASHLOK AHILYADEVI HOLKAR SOLAPUR UNIVERSITY, SO LAPUR
B.E. (COMPUTER SCIENCE & ENGINEERING)
SEMESTER - 1l
CS414 A: ELECTIVE — | : Internet of Things

[&]

TpE——

Teaching Scheme Examination Scheme
Lectures : 3 Hours /week, 3 credits ESE M&bks

ISE : 30 Marks
PREREQUISITES :
1. Fundamentals of Communication and computer nétwo
2. Micro controller, Network Security and Web pragmming

COURSE OBJECTIVES:

1) To acquaint with Internet of Things.

2) To identify the Architecture and various eletsesf an loT System

3) To understand the 10T standards and co watocols

4) To make students aware of securit es while implementing IoT solutions

COURSE OUTCOME:

At the end of this course, studen
1) Explain what Internet of Thing
2) Describe components of loT
3) Describe and choose Sensors

ecosystem

Unit 1: Introduction to 10T “ Lt (6)

Definition, Applications and WCWIWf loT, Logical Design of IoT,
loT Enabling Technologies, 16T Levels "

[y faamars

Unit 2: loT Architecture and '
IoT Architecture by Oracle, 3

design standards, Communi& Technologies

(7)
IoT/M2M systems, layers and

Unit 3: Elements of 0T (8)
Sensor Technology, Participatory Sensing — Indaldoil and Automotive IoT, Actuator, Sensor Data
Communication Protocols, RFID, WSN Technology

SECTION -1

Unit 4: loT Standards and Connectivity (8)
Constrained Application Protocols (CoAP), Represgonal State Transfer (REST), Zigbee / IEEE
802.15.4, Bluetooth and its low energy profile, E&02.15 WPAN, 6LoWPAN

Unit 5: loT Security and Business model 7
Introduction to IoT Privacy, Security and Vulnelghds, Use case and Misuse cases, |0T Security
Tomography and Layered attacker model, Businessehamtl business model innovation for loT,
Value Creation in the 10T, Business model scenddo$oT
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Unit 6: Case Studies (6)
Domain Specific loTs: Home Automation, Smart Citieavironments, Energy, Agriculture, Industry,
Health and Lifestyle

Text Book :

1. Internet of Things: A Hands-on approach, Arshdeapdd, Vijay Madisetti, Universities Press
(Unit 1 and 6)

2. loT Architecture and Design Principles, Raj KanMtGraw Hill Education (Unit 2, 3 & 5)

3. Building the 10T with IPv6 and MIPv6, Daniel MinpWiley Publication ( Unit 4)

Reference Books:
1. The Internet of Things: Applications and Protoc@sley publications. Author(s): Oliver Hersent,
David Boswarthick, Omar Elloumi
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B.E. (COMPUTER SCIENCE & ENGINEERING)
SEMESTER |
CS 414 B : Elective-1 : Wireless Ad-hoc Network
Teaching Scheme Examination Scheme
Lectures— 3 Hours/week, 3 Credits ESE — 70kslar
ISE — 30 Marks
Introduction:
This course introduces Fundamentals and basic laumel of Wireless networks. It also covers the
details MAC protocol, Routing protocol, Multicastuting, TLP, QOS, Energy management of ad-hoc
network.
COURSE PREREQUISITE: Students should have knowledge of Data Communmaaod
Computer Network

ﬂ] PUNYASHLOK AHILYADEVI HOLKAR SOLAPUR UNIVERSITY, SO LAPUR

COURSE OBJECTIVES:
1. To introduce fundamentals,e

NS gless ad-hoc networks
4. To learn Quality and energy.n mtevseless ad-hoc networks.

COURSE OUTCOME :
At the end of this course, students

1. Explain the concept of ad-hoc @ > etwinigs lications and typical node and network
architectures. / g
2. Explain routing protocol design i gy=efficiency) and protocol designs for

wireless ad-hoc networks _—

3. ldentify the issues in demﬁmrMWorks focusing on the working
performance of various security protocols.
4. Differentiate protocol designs in ?aﬁ%&f&" MClency and Quallty of service.

E! I fﬂmmﬁlﬂ'l I ! -- g ___
Unit 1: Introduction (6)

Fundamentals of wireless technology, Electromagngpectrum, Radio propagation Mechanisms,
Characteristics of the Wireless Channel, Applicagjoand Issues in Ad hoc wireless networks.
Cellular an Ad Hoc wireless networks

Unit 2 : MAC for wireless ad-hoc network (6)
Introduction, Issues in designing MAC protocol, @esgoals of MAC protocol, Classification of
MAC protocols, Contention based protocols.

Unit 3 : Routing protocols (6)
Introduction, Issues in designing a routing protdoo ad hoc wireless networks, Classification of
routing protocols,
» Table driven protocols :- Destination Sequencedddise Vector (DSDV) , Wireless Routing
Protocol (WRP)
* On-demand routing protocol :- Dynamic Source Rau{ibSR),Ad Hoc On-Demand Distance
Vector Routing (AODV),
» Hybrid routing protocol :-Zone Routing Protocol (ZR
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SECTION-II
Unit 4 : Multicast Routing in Ad hoc wireless netwaks (5)
Introduction, Issues in designing a multicast nogipprotocol, Operation of multicast routing protisco
An architecture reference model for multicast nogitprotocols, Classification of multicast routing
protocols, Tree-based, Mesh-based multicast royiatpcols.

Unit 5 : Transport Layer and Security Protocols (7
Introduction, Issues in Designing a Transport Layestocol for Ad Hoc Wireless Networks, Design
Goals of a Transport Layer Protocol for Ad Hoc Waes Networks,. Classification of Transport Layer
Solutions, TCP Over Ad Hoc Wireless Networks, Siegun Ad Hoc Wireless Networks, Network
Security Requirements, Issues and challenges mriBeProvisioning, Network Security Attacks, Key
Management, Secure Routing in Ad Hoc Wireless Neksio

Unit 6 : Quality of service and Energy management (6)
Introduction, Issues and challenges, Classificatib®oS solutions, MAC layer solutions, Network
layer solutions, QoS framework. Introduction, Ne€thssification of energy management schemes,
Battery Management, Transmission Powe erggstem Power Management schemes.

Text Books:
1. C. Siva Ram Murthy and B.S. Ma
Prentice Hall PTR,2004

orks: Architectures and Protocolsl,

Reference Books:
1. AdHoc Networking by Ch
2. Ad Hoc Wireless Network (
G.Ferrari, Wiley India.
3. Ad Hoc Mobile Wireless f//ks — rptocols
Education) =S
4. Alntroduction to Wir WZW Dharma Prakash Agrawal &

Qing-An Zeng (CENGAGE Learnlnlc_? [

&iﬁmmmu‘z

gss by C. K. Toh (Pearson
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ﬁ PUNYASHLOK AHILYADEVI HOLKAR SOLAPUR UNIVERSITY, SO LAPUR
o B.E. (COMPUTER SCIENCE & ENGINEERING)

Sy

SEMESTER - |
CS 414 C: ELECTIVE — | : ARTIFICIAL INTELLIGENCE
Teaching Scheme Examination Scheme
Lectures : 3 Hours /week, 3 credits ESE M#bks
ISE : 30 Marks
Introduction :

Artificial Intelligence is a major step forward ow computer system adapts, evolves and learns. It
has widespread application in almost every industny is considered to be a big technological shift,
similar in scale to past events such as the indlisgvolution, the computer age, and the smarnhpho
revolution.

This course will give an opportunity to gain expein one of the most fascinating and fastest grgw
areas of Computer Science through classroom progratrcovers fascinating and compelling topics
related to human intelligence and its applicatiodsdustry, defence, healthcare, agriculture aadyn
other areas.

COURSE OBJECTIVE :
The course will give the students ssional graduate-level foundation in
Artificial Intelligence. '

) &
COURSE OUTCOMES: / /]
At the end of this course, studen | be ablejto
1. Build intelligent agents for search-and games™

2. Learning optimization anghi 1€ me
3. Design and develop programs for an agenlifto eat In a structured environment.

Unit 1 Introduction (03)
Concept of Al, history, curre : roblem Formulations, Review
of tree and graph structuresf&siak f 3 and Search tree.

Unit 2 Search Algorithms (09)

Random search, Search with closed and open lipthDest and Breadth first search, Heuristic sharc
Best first search, A* algorithm, Game Search.

Unit 3 Probabilistic Reasoning 32
Probability, conditional probability, Bayes Ruleay@sian Networks- representation, construction and
inference, temporal model, hidden Markov model.

Unit 4 Markov Decision process (12)
MDP formulation, utility theory, utility functionsyalue iteration, policy iteration and partially
observable MDPs.

Unit 5 Reinforcement Learning (09)
Passive reinforcement learning, direct utility estiion, adaptive dynamic programming, temporal
difference learning, active reinforcement learni@glearning.
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Text Books:

1.

4.
5.

Stuart Russell and Peter Norvig, “Artificial Intgiénce: A Modern Approach” y&Edition,
Prentice Hall

2. Elaine Rich and Kevin Knight, “Artificial Intelligece”, Tata McGraw Hill
3.

Trivedi, M.C., “A Classical Approach to Artificahtelligence”, Khanna Publishing House,
Delhi.

Saroj Kaushik, “Artificial Intelligence”, Cengageshrning India, 2011

David Poole and Alan Mackworth, “Artificial Intefjfence: Foundations for Computational
Agents”, Cambridge University Press 2010.

Reference Books:

1.

2.
3.

Stefan Edelkamp and Stefan Schroedl. Heuristic cBearheory and Applications, Morgan
Kaufmann, 2011.

John Haugeland, Atrtificial Intelligence: The Vedehl, A Bradford Book, The MIT Press, 1985.
Pamela McCorduck, Machines Who Think: A Personguiry into the History and Prospects of
Artificial Intelligence, A K Peters/CRC Press; dtaxh, 2004.

Zbigniew Michalewicz and David B. Fogel..How to @®llt: Modern Heuristics. Springer; 2nd
edition, 2004.
Judea Pearl. Heuristics: Intelligén
Wesley, 1984.

Elaine Rich and Kevin Knight

Computer Problem Solving, Addison-

cGraw Hill, 1991.
pdern Approach, 3rd Edition,Prentice

Eugene Charniak, Drew McD trodu uial Intelligence, Addison-Wesley,
1985. e T A
Patrick Henry Winston. Artificla 'Iligen;c’e,}-'A' 2Sley, 1992.

el
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PUNYASHLOK AHILYADEVI HOLKAR SOLAPUR UNIVERSITY, SO LAPUR
B.E. (COMPUTER SCIENCE & ENGINEERING)
SEMESTER - |
CS 415 A ELECTIVE — Il : BUSINESS INTELLIGENCE
Teaching Scheme Examination Scheme
Lectures : 3 Hours /week, 3 credits ESE M&bks
Tutorial : 1 Hour/Week, 1 credit ISE : 30 Mark
ICA : 25 Marks
COURSE OBJECTIVE:
1. To acquaint the students with advanced datababaitpes.
2.To develop skills to build business intelligencengsdata mining
3. To optimize decision making in business.
COURSE OUTCOME:
At the end of the course, student will be able to
Demonstrate concepts of business intelligence atalrdining.

=

2
3.
4. Design a data model and use )
5. Implement conventional data : g 2lits strength and limitations.

Unit 1 : Introduction to Business | 2
Effective and timely decisions, aodels, Bl architectures, ethics on BI.
Introduction to data warehouse, 3 cture ;OLAP \

Unit 2 : Decision Support System: = (07)
Representation of deusmW@ngﬁthion system, definition and
development of decision support system, matlﬁmmiodels or decision making,

’T’FITTF'

Unit 3 : Analysis of Data MiRjag. ; (10)
Definition and applications 13| d d'brbtds analysis methodologies, data
preparation, data validatio transformatidata reduds ata exploration, Univariate
analysis, Bivariate analysis, Multivariate analysis

SECTION -1l
Unit 4 : Machine learning and Data analysis (06)
Regression, simple and multiple regression, vabdadf regression models, time series, evaluating
and analysis of time series, exponential smoothingels, autoregressive models

Unit 5 : Data mining Techniques for BI: (20)
Classification and its problems, evaluating clasaifon models, classification trees, Bayesian
methods, neural networks, structure of associatites, Apriori algorithm, general association rules
clustering methods, partition methods and hieraathinethods

Unit 6 : Business Intelligence Applications: (10)
Marketing models: Relational marketing, Salesfar@magement, Business case studies, supply
chain optimization, optimization models for logistiplanning, revenue management system,
Logistics business case studies
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Text Book:

1. Business Intelligence Data mining and optimization Decision making by Carlo
Vercellis, ISBN:978-81-265-4188-1, Wiley Publicatio

2. Data Mining and Business Intelligence by S.K. Skiadd Uddagiri Chandrashekhar

Reference Books:
1. Data Warehousing in the Real World — Anahory & MuytrPearson Edt.
2. Data Warehousing Fundamentals — Ponniah [WileyiBattbn]

Term work assessment shall be a continuous prbesesl on student’s performance in — class tests,
assignments, homework, subject seminars, quizabsydtory books and their interaction during
theory
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PUNYASHLOK AHILYADEVI HOLKAR SOLAPUR UNIVERSITY, SO LAPUR
B.E. (COMPUTER SCIENCE & ENGINEERING)
SEMESTER - |
CS 415 B : ELECTIVE — Il : DATA MINING

Teaching Scheme Examination Scheme
Lectures : 3 Hours /week, 3 credits ESE Mabks
Tutorial : 1 Hour/Week, 1 credit ISE : 30 Mark

ICA : 25 Marks

COURSE OBJECTIVES:

To acquire the basic concepts and techniques taf Maning
To Understand the usage of Data Mining

To Learn Different data Pre processing technigues.

To Learn and Analyze different data mining algarith

To apply the data mining algorithms for problenvsd.

agrONE

COURSE OUTCOMES:

At the end of this course, students yl
. Examine the types of the da ar application.

8w data.

Analytical applications

gfifields and manipulate different data

1

2. Apply preprocessing stati

3. Select and apply proper dz

4. Comprehend the roles tha
mining techniques.

5. Demonstrate and apply a
algorithms

gification and association rule mining

s SECT‘SN- f'—“

UNIT 1: Introduction ﬂ-ﬁ.—,.grg—m 4
Why data Mining, What is Data Mlnln 2, Basic. dateimg tas s What kind of Data can be mined,
What kinds of Patterns can be mlnm t for data mining, target applications of

data mining, major issues i g Vs Knowledge Discovery in
Databases. LR I g
UNIT 2: Data Preprocessing (4)

Need to Preprocess the data, major tasks in Dafadtressing, Data Cleaning , Data integration, Data
Reduction, Data Transformation and Data Dicretozati

UNIT 3: Classification (8)
Issues in Classification, Statistical-Based Alduris: Regression, Bayesian Classifiers. Distance
Based Algorithms: K -Nearest Neighbors Classifidbgcision Tree Based Algorithms, Neural
Network-Based Algorithms, Rule Based Algorithms.

SECTION I
UNIT 4: Cluster Analysis- Basic Concept and Methods (8)
Cluster Analysis : What is Cluster Analysis?, Regpients for Cluster Analysis, Overview of Basic
Clustering Methods,
Partitioning Methods: k-Means: A Centroid-Based Technique, k-MedoidsPresentative Object-
Based Technique,
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Hierarchical Methods : Agglomerative Algorithms and Divisive ClusterinBIRCH: Multiphase
Herarchical Clustering Using Clustering FeatureesreEvaluation of Clustering.

UNIT 5: Association Rules (8)
Introduction, Large Item sets, Basic Algorithmspridri Algorithm, Sampling Algorithm, Partitioning
Algorithm, Parallel and Distributed Algorithms, Cparing Approaches, Incremental Rules,
Advanced association rule-Techniques, Measuringjtfadity of rules.

UNIT 6: Web Mining (4)
Introduction, Web Content Mining: Crawlers, Harv8gstem, Virtual Web View, personalization.
Web Structure Mining: PageRank, Clever. Web Uskij@ing: Preprocessing, Data Structures,
Pattern Discovery Pattern Analysis.

Internal Continuous Assessment (ICA) :
Minimum 8 to 10 assignment based on above topics.

Text Books:
1. Margaret H. Dunham, “DA ‘ ory andd&anced Topics”, PEARSON
(Units 3,5,6)
2. Han, Kamber, Pei, cmﬂ!q;", 3d Edition, ELSEVIER
(Units 1,2,4)
3. Tan, Vipin Kumar, Steinba o- [ ng”, PEARSON (Unit 3)

Reference Books:
1. Galit Shmueli, Nitin Patel,
Edition.

Bruce, "Data

Business intelligence” Wiley Student

VA8l Student Edition
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PUNYASHLOK AHILYADEVI HOLKAR SOLAPUR UNIVERSITY, SO LAPUR
B.E. (COMPUTER SCIENCE & ENGINEERING)
SEMESTER - |
CS 415 C: ELECTIVE - Il : OBJECT ORIENTED MODELING & DESIGN

Teaching Scheme Examation Scheme
Lectures - 3 Hours/Week, 3 Credits ESE -70 Marks
Tutorial - 1 Hours/Week, 1 Credit ISE - 30 s

ICA- 25 Marks

COURSE OBJECTIVE :

1. Model and design real world problems.

2. Analyze the risk factor for software developmertjgct.

3. Develop the skills to determine which process géoboriented Analysis and design technique
should be applied to a given project.

COURSE OUTCOME:

At the end of this course, students wi

1. List the objects of Unified Mod a gi&en problem statement.

2. Explain the working understand analysis and design

3. Apply the knowledge of objeg gn to the given software development
project.

4. Devise the real world proble ) g technique.

,SECTI‘O,N-I\I

.l'

Unit 1 : Introduction

(4)

Object Oriented development and.themes, evPIerr [Ness, modeling as a Design Technique.
- W —— —

Unit 2 : Object Modeling W (6)
Objects, classes, links and assouatlons g mhentance grouping constructs,
aggregation, abstract classes ge and restriction, multiple inheritance,
metadata, candidate keys a 1ce:

Ty <
Unit 3 : Dynamic and Functi deling (6)

Events, states, operations, concurrency, nestezlditegrams, advanced dynamic modeling concepts,
relation of object and dynamic models, DFD, relatd functional to object and dynamic models

Unit 4 : Methodology preview and Analysis (4)
OMT as a Software Engineering Methodology, The OMBthodology, Impact of an Object-Oriented
Approach, Overview of Analysis, Problem Stateméunttomated Teller Machine Example, Object
Modeling, Dynamic Modeling, Functional Modeling, éidg Operations, Iterating the Analysis
SECTION-II
Unit 5 : Behavioral Modeling using UML (6)
Interactions, Use cases, Use case diagram, Int@madtagrams and Activity diagrams, Events and
signals, State Machines, Processes and Threads,drithspace, State chart diagrams.

Unit 6 : Architectural Modeling using UML (6)
Components, Deployment, Collaboration, Patterns Braime works, Component diagrams and
Deployment Diagrams
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Unit 7 : Implementation of OMT (6)
Use of programming language and database systej@ct@biented style, feature of object oriented
languages, Applications of OMT like object diagranmpiler, Computer animation, Case study of
Hotel management system, course management system

Unit 8 : Design Patterns — 1 (4)
What is a pattern and what makes a pattern? Patigegories; Relationships between patterns; Patter
description Communication Patterns: Forwarder-RexeiClient-Dispatcher-Server;

ICA :
1. Describe object oriented methodology and themes.
2. Prepare a list of objects that you would expecheaHcahe following system to handle also draw
the class and object diagram for the same.
a. Arithmetic expression b. Air transportation system.
3. Dynamic and Functional Modelling
a. Draw the state diagram for telephone answering macfihe machine should answer
after five rings. If the telephone.is.answered kefiove rings, the machine should do
nothing.
b. Design functional mogde

Draw Use case Diagram for §
Draw Sequence and collaborg
Draw Deployment diagram f¢ .
interconnected devices of : hrious types of connections and
communication protocols. It} contai ) j@ss router, various computers and
devices.) '
8. Draw Component diagram fok.Ql h'ne exq ination Syste
9. What is a Design pattern and what makes' arﬁatmﬁﬁrlbe Pattern categories and Relationships

between patterns.  gugysrte wfrearrdl TawT

No ok

Textbook: AT iaﬂm'”
1. Object oriented Modeli igm-Rambaugh ' dy, Lorenson (PHI)
2. The Unified Modeling Lagg eams Rambaugh, Ivar Jacotson

(Addison Wesley)

Reference Books:

1. Brahma Dathan, Sarnath Ramnath: Object-Orientedly8isa Design, and Implementation,
Universities Press, 2009.

2. Hans-Erik Eriksson, Magnus Penker, Brian Lyons, iDavado: UML 2 Toolkit, Wiley-
Dreamtech India, 2004

3. Simon Bennett, Steve McRobb and Ray Farmer: Olfjeetnted Systems Analysis and Design
Using UML, 2nd Edition, Tata McGraw-Hill, 200

4. Frank Buschmann, Regine Meunier, Hans Rohnert,r Fdenmerlad, Michael Stal:Pattern-
Oriented Software Architecture, A System of PaeNplume 1, John Wiley and Sons, 2007.

5. Object Oriented Analysis and design using UML, Byal Mala, S. Geetha, McGraw Hill
Publication, ISBN : 978-1-25-900674-6
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(Fq PUNYASHLOK AHILYADEVI HOLKAR SOLAPUR UNIVERSITY, SO LAPUR
B.E. (COMPUTER SCIENCE & ENGINEERING)

== Semester |
CS 416 : PROGRAMMING WITH PYTHON
Teaching Scheme Examination Scheme
Lectures: 2 Hours/Week, 2 Credit POE : 50 Marks
Practical : 2 Hours/Week, 1 Credit ICA : 25 Marks

COURSE OBJECTIVES :

1. Introduce procedural and object-oriented styleafiting Python scripts.
2. Introduce standard library packages and modul@yihon.

3. To teach debugging and profiling of Python scripts.

COURSE OUTCOME:
At the end of this course, students will be able to

1. Use Python standard library modules in ertlng Pytiscripts for problem solving.
2. Write Python scripts in procedural and obje 3
3. Write Python scripts to perform databasefiietwaidageb related operations.
4. Debug and profile Python scripts

Unit 1 : Introduction to Python
Introducing the Python Interprete
Interactive Prompt, System Com
Python 2.x and Python 3.x.

(03)
)n Model Variations, The
¢ and semantic differences between

/ /)
Unit 2 : Introduction to procedura rammg in P%
Data types, Collection data types, Control str

(04)
nd-functions, Exception Handling, Custom

Functions QURVATE SAfeeara TawT
Unit 3 : Modules and packages m:m;v m (06)

String handling, command
handling, Create, read, write
Internationalization, PyPI: Pyilaes

Index, pypi.python.org/pypi, Using pip to instalitpon packages from PyPI

ON handling, File and directory
directories, Concurrent Execution,

SECTION - lI
Unit 4 : Object oriented programming (04)
Classes, Instance Objects, Method Objects, Cladslretance Variables, Attributes and methods,
Inheritance and polymorphism

Unit 5 : Database connectivity in Python (04)
DBM databases, Executing Queries, SQL databases

Unit 6 : Network and Web Programming (04)
Networking and Interprocess Communication, Inténgctvith HTTP services as a client, Creating
TCP, UDP Server, Creating Simple REST based interfAuthenticating Clients, Understanding
Event-Driven I/O.
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Unit 7: Testing, Debugging and exceptions (05)
Testing output, Unit tests in Python, Handling Njl& exceptions, creating custom exceptions,
Debugging programs, Unit testing and profiling

ISE Evaluation :
ISE Evaluation for the course will consists of taprogramming tests based on above topics.

ICA:
Minimum 20 assignments based on above topics.

* Students should undertake minimum of 20 practissigaments based on each above topic.

* The assignments should test and develop studeratgigal proficiency and ability to use
Python standard library modules and packages effilyi in writing effective code for varied
applications scenarios & requirements, use cases.

* Use of IDEs like PyCharm, Eclipse with PyDev, Jepyotebook for Interactive development
and debugging of Python applications is highly mowend to enhance hands on skills in
Python Programming of Students.

» Every assignment shall be performedsund thonr23.x runtime environment configured
using any of the following tools e

Text Book:
1. e-Resource : Python 2.7.16 docun naps: s'python.org/2/
2. e-Resource : Python 3.7.3 do i S
3. Programming in Python 3, Se

Reference Books:
1. Python Cookbook, Third Editi©
Distributors Pvt. Ltd., ISBN : 978-93-51104140-6,

. Learning Python FIFTH EDITION Mark Lu'l‘Z"t__"‘

2
3. Programming Python (Emmm
4

. Testing Python, David Sale, Wllwmgm -81-265-5277-1

&iﬁmmmu‘z

. Jones, Shroff Publishers &
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P PUNYASHLOK AHILYADEVI HOLKAR SOLAPUR UNIVERSITY, SO LAPUR
ﬂl B.E. (COMPUTER SCIENCE & ENGINEERING)

= Semester I
CS 421 - MANAGEMENT INFORMATION SYSTEMS
Teaching Scheme Examination Schem
Lectures: 3 Hours/Week ESE : 70 Marks
Tutorial : 1 Hour/Week ISE: 30 Marks

ICA : 25 Marks
COURSE OBJECTIVES:
1. To understand basic infrastructure and strateginformation systems.
2. To make student learn professional ethical codesnfluct as appropriate to industry and
organizational environments
3. To introduce the Communication Technology requited T
4. To make student learn to develop secure informaystem.

COURSE OUTCOME:

At the end of this course, students w

1. Elaborate basic infrastructur,

2. Apply professional ethical ¢
environments

3. Design information syste

4. Develop secure informatio

mation systems.
@te to industry and organizational

pation Technologies

SECTiO,N-I\
.u'
Unit 1: Information Systems in G obal Busme Toda (08)

The Role of Information Systems in Busmess-f:l'-od-égw information systems are transforming

business, What is new in mW W d Information systems, Systems
for collaboration and social business, Tools aﬁgnelogles for collaboration and social business
' ey (06)

on Organizations, Competitive
formation systems

Unit 2:Information Systems, Qrgg

e

Unit 3 : Ethical and Social Issues in Information $stems (06)
Understanding Ethical, Social, political issuesediby information systems, principles for condiuct
ethical decisions, Contemporary information systeshnology. Challenges to the protection
individual privacy and intellectual property.

Organizations and it's featu
strategies using information

SECTION-II
Unit 4: IT Infrastructure and Emerging Technologies (05)
IT Infrastructure, Infrastructure Components, Caomerary Hardware Platform Trends,
Contemporary Software Platform Trends, Managens=uds

Unit 5 : Foundations of Business Intelligence: Dataases and Information Management (08)
Organizing Data in a Traditional File Environmeigjor Capabilities of Database Management

Systems, Using Databases to Improve Business Refae and Decision Making, Managing Data
Resources, Telecommunications, the internet, aimdl®¥s Technology: Principles Components of
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Telecommunications Network & Ket Networking Techogiks, Different types of networks,
principle technologies and standards for wireletsvarking, communication , internet access.

Unit 6: Securing Information Systems (06)
System Vulnerability and Abuse, Business Valueeax8ity and Control, Organizational Framework
for Security and Control, Technologies and Toolssiafeguarding Information Resources

Unit 7: E-commerce: Digital Markets, Digital Goods (06)

Features of e-commerce. Digital Markets, Digitab@® principles ecommerce business and revenue
models, e-commerce transformed marketing, e-conmenleusiness-to-business transaction, Role of
M-commerce in business & its applications, issedated building e-commerce.

Internal Continuous Assessment (ICA) :

Teacher should prepare a group of 4-5 studentsa®@ed on their project group) assign them any case
study based on the above chapters and tell therulliect and present that case study in the form of
seminar. Evaluation will be done by teacher by wereng different factors.

These are few topics for case study, teacher.gggestiany other toplc for case study

1. IT application in Management: BS | CDR proje: A

2. Information System Software: / G

3. Application of MIS in different ional,Areat AZHAR\Based Blometrlc Attendance System
implemented in all governme izati i
Information system resource
Ecommerce: A comprehensive
ERP: One Case study on eac
Mc Donald’s supply chain ma
Cognizant implementation of Peaple soft (Hdman e

Tata Motors CRM DMS Proje€t{(CRM) | s
10 AICTE, New Delhi (SAP CRM Proyect) —

11.VRL Implementation of chﬁﬁﬁﬁh%ment)

Text Book: ’"'”_'”'P iaﬂlﬂll ;

1. Management InformatiqQ j igEigm, 15th Edition by Kenneth
C.Laudon and Jane Laud 3 ? “’-ﬁ catl L

2. Management Informatio sems: Sashikala Parimg ning Solutions Inc.

Reference Books:

1. Information Technology for Management: Transformiiganizations in the Digital Economy,

Efraim Turban,6th Edition, Wiley Edition
2. Management Information Systems: Shubhalakshmi J8shitaVaze, Biztantra

2ration Ticketing System
RVAPDEAL, MYNTRA etc

ment (SCM) .
anagement System)

©CoNO O A

Note: Teacher can make a group of 4-5 students (or b@sétkir project group) & assign Case
Study given in the textbook (Sr.No.1) Evaluatiorll Wwe done by teacher by considering different
factors.

P.A.H. Solapur University, Solap®.E.(Computer Science and Engineering) w.e.f. 28020 Pag6 of 42



PUNYASHLOK AHILYADEVI HOLKAR SOLAPUR UNIVERSITY, SO LAPUR
B.E. (COMPUTER SCIENCE & ENGINEERING)

Semester Il
CS 422 — INFORMATION and CYBER SECURITY
Teaching Scheme Examination Schem
Lectures: 3 Hours/Week, 3 credits ESE : 70 Marks
Practical : 2 Hour/Week, 1 credit ISE: 30 Marks
ICA : 25 Marks
PO50 Marks

COURSE OBJECTIVES:

1. Provide an understanding of principal conceptspmiagues, technologies, and basic approaches
in information security.

2. Provide concept-level hands-on experience in sipgoipic area.

3. Provide the ability to examine and analyze realdiécurity cases.

COURSE OUTCOME:

At the end of this course, students wi

1. Explain different security techn

2. ldentify & evaluate Information Y ities in information system and apply
security measures to real time -

3. Demonstrate the use of std S e Ntance information security in the
development process and infr@ prote [

Unit 1: Symmetric Ciphers r’J ’ (5)
Overview — Services, Mechanism and Attacke*@&lu&cArchltecture A model for Network

security, Classical EncryptWeWWel Substitution. Techniques,

Transposition techniques, Rotor Machines

Unit 2: Block Cipher and Dajg
Simplified DES, Block Ciphé
Differential and Linear Cryg
Operation.

(6)
tandard, The strength of DES,
iples, Block Cipher Mode of

Unit 3 : Public Key Cryptography (5)
Public Key Cryptography and RSA — Principles of RuKey Cryptosystems, The RSA Algorithm,
Key management - Other public key cryptosystemsey Klanagement, Diffie- Hellman Key
Exchange.

Unit 4 : Message Authentication and HASH Functions: (5)
Authentication requirements, Authentication Funt$io Message Authentication Codes, Hash
Functions, security of Hash Functions and MACS faigbignatures. Authentication Protocols—
Digital Signatures, Authentication Protocols, DégiSignature Standard.

SECTION - 11
Unit 5: IP Security and E-Mail Security (7)
IP Security Overview, IP Security Architecture, Aentication Header, Encapsulating Security
payload, Combining Security Associations, Key Maragnt, Secure Socket Layer and Transport

P.A.H. Solapur University, Solap®.E.(Computer Science and Engineering) w.e.f. 28020 Page7 of 42




Layer Security.
Electronic Mail Security — Secure Electronic Trastgm, Pretty Good Privacy, SIMIME

Unit 6: Introduction to block chain (7)
Overview of block chain, public ledgers, bit casmart contracts, block in a block chain, transastio
DISTRIBUTED CONSENSUS, public vs private clock amainderstanding cyrptocurrency in block
chain, permissioned model of block chain, overvadwecurity aspect of block chain

Unit 7: Cyber law and forensic 7
Introduction, Cyber security regulation, role otdmational law, the state and private sector in
cyberspace, cyber security standards, the Indiaarspace

Introduction to forensic, cyber evidence, web &tiavestigation, internet crime investigation, imtet
forensics

Internal Continuous Assessment (ICA) :
It should consist of the 08-10 practical basedadiowing guidelines
1) Implementation of Substitution Ciphe
2) Implementation of Poly alphais tic Cipher (Vig en€ipher and Vernam Cipher)
3) Implementation of Transpg 3
4) Implementation of Play fg
5) Implementation of Secure [ e g environment (use any one of above
method for encryption a
6) Write a program to simula
7) Install and understand do©

8) Create and deploy a blo aiﬂ-net\/\;b{k
9) Study different cybercrime /d |mpJerrient gaietect any one cyber crime
Text Book: == '*-'-1‘ —

1. Williams Stallings—Crpr WW and practices. Pearson

Education (LPE) ( Unit | to V)
2. Melanie Swan :Blockchain: Blueprint for a New Ecmy) 2015
3. Neena godbole “information system securi

2 ! ST Sem——— Z
Reference Books:

1. Behroz A. Forozan, Debdeep Mukhopadhyay, “Cyber Bietlivork Security” McGraw Hill
Education, 24 Edition.

2. Atul Kahate, “Cyptography and Network Security” Me® Hill Education 3' Edition

3. Schneir, Bruce, “Applied Cryptography: Protocolsl akigorithms”
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m\ PUNYASHLOK AHILYADEVI HOLKAR SOLAPUR UNIVERSITY, SO LAPUR
o B.E. (COMPUTER SCIENCE & ENGINEERING)

SEMESTER - Il
CS 423 A ELECTIVE - lll : BIG DATA ANALYTICS
Teaching Scheme Examination Scheme
Lectures : 3 Hours /week Theory: 70 Marks
Tutorial : 1 Hour/Week ISE: 30 marks

ICA : 25 Marks
COURSE OBJECTIVES :
1) Explain need for Big Data Analytics
2) Develop ability to analyze and process Big Data.
3) Build necessary skills to write Map Reduce paogs for analyzmg Big Data problems.
COURSE OUTCOME :
At the end of this course, students will be able to
1) Identify need for Big Data analysis
2) Analyze and identify Big data proces plf nalyzmg the Big data.

Unit 1: Introduction to Types of Dig 4)
ctured data, Ease with Structured data
ed data, sources of unstructured data

Semi-Structured data, sources ofis -structurtaj dhqs

Issues with terminology, Dealing nstrugfu;tada P e in the basket.

Unit 2: Introduction to Big Data s !J-“:- —= 4)

Big data, What is big data%%ﬁﬁﬂatgﬁﬁww data which are not definitional

traits of big data, Challenges-with big data, Ba%%i_?lé,_r’lfsxercises - Puzzle, Fill in the blanks.
_qETT

Unit 3: Big Data Analytics (6)
Big Data Anayltics, Analyti , Traditional Bl vs. Big Data
Envirnoment, Terminologies in Big Data Envmmmt Bi iTechnology Landscape, NoSQL

Databases, NoSQL Vs. RDBMS, NewSQL, Hadoop, HadbOpvs. Hadoop 2.0, Exercises, Data
Science is multidisciplinary, Data Scientist - Y@o@w best friend.

Unit 4: Introduction to Hadoop ap
Introducing Hadoop, Why not RDBMS, Distributed Cartipg Challenges, A Brief History of
Hadoop, Hadoop Overview, Hadoop Components, HigheL&rchitecture of Hadoop, Hadoop
Distributed File System, HDFS Architecture, Daemdtelated to HDFS, Working with HDFS
Command, Special Features of Hadoop, Processirag\Wiih Hadoop, Introduction How Map Reduce
Works, Map Reduce Example, Word Count Example usiaga Managing Resources and
Applications with YARN Introduction, Limitation oHadoop 1.0, Hadoop 2: HDFS, Hadoop 2:
YARN, Interacting with Hadoop EcoSystem Hive, RitBase, Sqoop.

SECTION - 11
Unit 5: Introduction to MongoDB 3
Recap of NoSQL databases, MongoDB — CRUD, MongoBBays, Java Scripts, Cursors, Map
Reduce Programming, Aggregations.
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Unit 6: Introduction to Cassandra 4
Features of Cassandra, CQLSH - CRUD, Collectionsintr, List, Set, Map, Tracing.

Unit 7: Introduction to Hive (8)
What is Hive? History of Hive and Recent Releadésive, Hive Features, Hive Integration and Work
Flow, Hive Data Units, Hive Architecture, Hive Pitive and Collection Data Types, Hive File
Format, Hive Query Language(HQL)—-Statements — DML DHive Partitions — Bucketing, Views,
Sub Query, Joins, Hive User Defined Function, Aggt®ns in Hive, Group by and Having,
Serialization and Deserialization, Hive Analyticrietions.

Unit 8: Introduction to Pig 4)
Introducing Pig, History and Anatomy of Pig, Pig idadoop, Pig Philosophy, ETL Processing, Pig
Latin Overview, Word count example using Pig.

Internal Continuous Assessment (ICA) :

1. Objective of assignments should be to s
into practice the concepts and te

2. Assignments must be of nature
technologies mentioned in sylla

udemierstanding and assess their ability to put

nidentify the use case scenarios for using

Text Book :

1. Big Data and Analytics, See
2. Hadoop: The Definitive Guidg
3. Programming Hive, Edward ( I Rutherglen, Edward Capriolo. -

O'reilly Media.
DB A Complete Guid

gppan, - Wiley India Pvt. Ltd.
l D'reilly Media.

\
4. The Definitive Guide to Mong I AC aling with Big Data Using MongoDB
(Definitive Guide Apress) 2e by David wastEEIdugfge Peter Membrey, Tim Hawkins.
5. Programming Pig, by A 3 Wuﬂd@ﬂ rAG T T4
6. Cassandra: The Definitive Guide, Eben H?wnt - %Media.
711741"}7'

Le

Reference Book : :
1. Big Data For Dummies@iw Halper, Marcia Kaufman, by
Wiley Brand.

2. Big Data, Big Analytics: Emerging Business Intedlig;ce and Analytic Trends for Today's
Businesses (Wiley CIO), Michael Minelli, Michele &nhbers, Ambiga Dhiraj : John Wiley &
Sons.

3. Mining of Massive Datasets, Anand Rajaraman, Jaskavec, Jeff rey D. Ullman, Cambridge
University Press.

4. Hadoop in Action, Chuck Lam, Dreamtech Press, ISBN8-81-7722-813-7.
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m PUNYASHLOK AHILYADEVI HOLKAR SOLAPUR UNIVERSITY, SO LAPUR
B.E. (COMPUTER SCIENCE & ENGINEERING)

SEMESTER - Il
CS 423 B : ELECTIVE - lll : HUMAN COMPUTER INTERACT ION
Teaching Scheme Examination Scheme
Lectures : 3 Hours /week Theory: 70 Marks
Tutorial : 1 Hour/Week ISE: 30 marks

ICA : 25 Marks

COURSE OBJECTIVES:

1) Know how to analyze and consider user’s nedbarinteraction system 2) Understand various
interaction design techniques and models 3) Unaledsthe theory and framework of HCI 4)
Understand and analyze the cognitive aspects ohhurmachine interaction

COURSE OUTCOME :
At the end of this course, students will be able to
1) To develop good design for human machl c
2) Analyze the user’s need in interacti

Unit 1
Introduction, The human, The co
Guidelines, Principles, and Theorié

(5)

igms, Usability of Interactive Systems,

Unit 2 2 .I-ut-‘_ (5)
Design Process - Interactlow a5g process, Design rules, Implementation
support, Evaluation technigues, niversal desi r&upport

Unit 3 (5)

Models and TheoriesO Cognhvé THAN
Communication and collabo odels, Task amaly3ialg
the system, Modelling rich interaction

f&s and stakeholder requirements,
potations and design, Models of

Unit 4 (6)
Interaction Styles- Direct Manipulation and Virti&hvironments, Menu Selection, Form Filling and
Dialog Boxes, Command and Natural Languages, latieraDevices, Collaboration and Social Media
Participation

SECTION-II
Unit 5 5)
Design Issues- Quality of Service, Balancing Fuorcind Fashion, User Documentation and Online
Help, Information Search, Information Visualization

Unit 6 ®)
Outside the Box- Group ware, Ubiquitous computing augmented realities, Hypertext, multimedia,
and the world wide web Text

Unit 7 (6)

P.A.H. Solapur University, Solap®.E.(Computer Science and Engineering) w.e.f. 28020 Pag&1 of 42



Information Search and visualization - Introducti®earch in Textual Documents and Database
Querying, Multimedia Document Searches, Advancétritig and Search Interfaces, Information
Visualization, OAIl Model for Website Design.

Unit 8 (5)
Hypertext, Multimedia and the world wide web, Imuztion, Understanding hypertext, Web
technology and issues, Static web content, dynaralz content

Internal Continuous Assessment (ICA) :
Minimum 10 to 12 assignments based on above topics.

Text Books :

1. Human Computer Interaction, Alan Dix, Janet Finldyegory Abowd and Russel Beale, Prentice
Hall Publication

2. Designing the User Interface, Ben ShneidermanEdition, Pearson Education, 2008, ISBN 81-
7808-262-4

Reference Book :

1. Human Computer Interaction, Dag ggariing, India Edition, ISBN N0.978-81-
315-1137-4

2. The Essential Guide to User |
Principles and Techniques,

3. The Essential of Interaction
(P) Ltd., ISBN : 978-81-265-18

, An Introduction to GUI Design
) Ltd., ISBN : 81- 265-0280-0
eimann, David Cronin, Wiley India
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ﬁ PUNYASHLOK AHILYADEVI HOLKAR SOLAPUR UNIVERSITY, SO LAPUR
J B.E. (COMPUTER SCIENCE & ENGINEERING)

SEMESTER - Il
CS 423 C: ELECTIVE - lll : ARTIFICIAL NEURAL NETW ORKS
Teaching Scheme Examination Scheme
Lecture : 3 Hours /week Theory: 70 Marks
Tutorial : 1 Hour/Week ISE: 30 marks

ICA : 25 Marks

COURSE OBJECTIVES:
1. To study different learning rules and compare them.
2. To calculate the performance of neutral networks.
3. To apply different optimization techniques to impedearning.
4. To create prototype applications of real world gsantificial neural networks.
COURSE OUTCOMES :
At the end of this course, students will be ab

1 s
2. Calculate the performance of et d@ighed parameters.

3. Apply different optimizatio i ar results of learning.

4. Create prototype applicatic  of artificial neural networks.

Unit 1 Introduction
Biological neuron, Models of artific
rules

(4)

processing, neural network learning

Unit 2 Learning & adaptation S et e G)

Classification Neural Iearnmq@ﬂgg—hlﬁb WWW Hoof, Winner take all outstar
learning rule. f

Unit 3 Perceptron 4)
Discrete perception as a ci%:kiér! &mm&li Ections, Linearly non separable
patterns. Perceptron trainin class andiolass dich r.

Unit 4 Multilayer networks (4)

Delta learning rule for multiperceptron layer, Gexlized Delta learning rule, Feed forward recatl an
error back-propagation, Training algorithm.

Unit 5 Performance 4

Madeline, Network pruning, Marchands, Neural tred @iling algorithm, Prediction network
SECTION -1l

Unit 6 Unsupervised learning (5)

Winner take all networks, Hamming networks, Max getmpetitive learning K-means clustering and
LVQ algorithms, Adaptive resonance theory, ARTI,GQRITHM, SELF ORGANIZING Kohanens
map, Naocognitron.
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Unit 7 Associative memories (5)
Non iterative procedures for association hop fieddworks, Discrete Hop field Networks storage
capacity of Hop field networks. Continuous Hopdigletworks. Brain state in a box (B B networks
Boltzmann machines Hetero associations.

Unit 8 Optimization techniques (5)
Optimization using Hop field networks. Travellinglssperson problem, Iterated gradient descent
techniques. Simulated annealing technique, Randearck technique genetic algorithm for
optimization problems.

Unit 9 Application of ANN 4)
Character recognition, Speech recognition, Sigeatarification application, Human face recognition

Internal Continuous Assessment (ICA) :
Minimum 8 to 10 assignments on the above topics.

Text Books : -
1 Introduction to Artificial Neural Syste

2 Elements of Artificial Neural Net /
3 Introduction to Atrtificial Neural

lﬁﬁ
r oY na (PHI)

Ref. Books :
1. An introduction to ANN by Ande
2. Neural Networks a comprehens
3. Elements of ANN by Mohan R
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p PUNYASHLOK AHILYADEVI HOLKAR SOLAPUR UNIVERSITY, SO LAPUR
B.E. (COMPUTER SCIENCE & ENGINEERING)
e SEMESTER - II

CS 424 A : Elective-IV : 1. SOFTWARE TESTING & QUALITY ASSURANCE

Teaching Scheme Examination Scheme
Lectures :3 Hours /Week, 3 Credits ESE — 70 Marks
Practical : 2 Hours/ Week, 1 Credit ISE — 30rkda

ICA — 25 Marks

COURSE OBJECTIVES :

1. To learn the principles, techniques and tools ftirxsre testing in order to improve the quality of
software product.

To gain knowledge of the software testing proceaspus methods of testing, different levels of
testing, software quality concepts, assurance Bdstals

3. To learn generation and execution of test plarexdsscripts.

4. To learn manual and automatic software testing 8ovs kinds of testing tools.

5

6

n

. To discover correctness, completené
. To recognize the importance of 8 s ; are Development Life Cycle.

COURSE OUTCOME :
At the end of this course, students
Identify what a software bug i
Test software to meet quality ©
Apply testing skills to commo
Perform the planning and doc
Describe software quality con Epts assurqnce :nm.
Use testing tools to test software in order to-mprtes”r eff|C|ency with automation.

UUQHMILI- Hﬂ' edisdl Rladthd

SECTION — 1 ..
Unit-1: Fundamentals of Software TW %’ﬂTﬂ'ﬁS (8)
Introduction, Basics of Softyare , ehe-Festing,_Testing During Development Life
Cycle, Essential of Software jegti £ ptions About Testing, Principles
of Software Testing, Test P&l Defect Classiinna, Defea @r, Mistake in Software, Defect
Life Cycle, Defect Management Process, DevelopingstT Strategy, Developing Testing
Methodologies

oukrwpnE

Unit-2: Methods of Testing (6)
Software Verification and Validation, Black-Box awthite-Box Testing, Static and Dynamic Testing,
Black-Box Testing Techniques-Equivalence PartitigniData Testing, State Testing, Other Black
Box Test Techniques. White-Box Testing TechniquesaDCoverage, Code Coverage, Other White
Box Test Techniques.

Unit-3: Levels of Testing (6)
Levels of Testing, Proposal Testing, Requiremenstig, Design Testing, Code Review, Unit
Testing, Module Testing, Integration Testing, Bigr§ Testing, Sandwich Testing,

Unit-4: System Testing (6)

GUI Testing, Compatibility Testing, Security TesfjrPerformance Testing, Volume Testing, Stress
Testing, Load Testing, Installation Testing, Regi@s Testing, Smoke Testing, Sanity Testing, Ad
hoc Testing, Usability Testing,Acceptance Testirigh& Testing, Beta Testing, Gamma Testing.
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SECTION -1l
Unit 5: Test Planning & Documentation (8)
Test Planning-The goal of Test Planning, Test Rtaniopics, Writing and Tracking Test Cases-The
Goal of Test Case Planning, Test Case Planningu&ver Test Case Organization and Tracking,
Reporting Bugs- Getting Your Bugs Fixed, Isolatargl Reproducing Bugs

Unit 6: Quality Concepts & Software Quality Assurarce (6)
Quality Concepts-What is Quality?, Software Qualithe Software Quality Dilemma, Achieving
Software Quality, Software Quality Assurance-Backgrd Issues, Elements of Software Quality
Assurance, SQA Processes and Product CharacteriSA Tasks, Goals and Metrics

Unit-7 Formal Approaches to SQA (6)
Statistical SQA, Software Reliability, The ISO 90Q0ality Standards, CMM, The SQA Plan.

Unit 8: Automated Testing and Testing Tools 8)
Introduction, The Benefits of Automation and Todiest Tools, Software Test Automation, Random
Testing, Realities of Using Test Tools and AutomaiCase Studies on Testing Tools-Selenium.

Reference tutorials: :
1. Spoken Tutorials on Selenium ' S \Werk at http://spoken-tutorial.org/tutorial-
search/?search_foss=Seleniumé&s : S

Internal Continuous Assessment
Minimum 8 assignments based @
Additionally two assignments on

Text books:

1. Software Testing Principles, M
Hill Education Private Limited;*Published. 2()09 ISB1.
ISBN (10): 0-07-013990-3 (Chapter 1 & 3) —

2. Software Testing, Sec6rdaEdition Wmtm by SAMS, ISBN-13: 978-
0672327988 ISBN-10: 0672327%;)%
3. Software Engineering: A Practitione ppr er S Pressman, 8 th Edition, Publisher

McGraw Hill (Chapter 5)& : ﬁm‘m T | Ilz

Reference books:

1. Software Testing Principle and Practices By Rani@sbikan, Gopalaswamy Ramesh, Pearson
Education, ISBN 978-81-7758-121-8

2. Software Testing Principles and Practices By NarégShauhan, Publisher OXFORD
UNIVERSITY PRESS-NEW DELHI, ISBN 0-19-806184-6

3. Beautiful Testing: Leading Professionals Reveal Hiwey Improve Software By Adam Goucher,
Tim Riley, Publisher O’reilly

4. Foundations of Software Testing By Rex Black, DoyoGraham, Erik Van Veenendaal, Isabel
Evans, Published by Cengage Learning India Pvt Ltd.

5. Lessons Learned in Software Testing by Cem Kardames Bach , Bret Pettichord, Publisher

Wiley

Testing Computer Software Cem Kaner, Jack Falk,gf@nNguyen, Publisher Wiley

Selenium Testing Tools Cookbook By Unmesh Gunddebblished by Packt, ISBN: 978-1-

84951-574-0

8. Dr. K.V.K.K. Prasad, “Software Testing Tools: Cowey Win Runner, Silk Test, Load Runner,
JMeter and Test Director With Case Studies”, Dremm®ublications ISBN:10:81-7722-532-4

¥978-0-07-013990-9,

No
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m PUNYASHLOK AHILYADEVI HOLKAR SOLAPUR UNIVERSITY, SO LAPUR
B.E. (COMPUTER SCIENCE & ENGINEERING)
— SEMESTER - Il

CS 424 B : Elective-lIV : CLOUD COMPUTING

Teaching Scheme Examination Scheme
Lectures :3 Hours /Week, 3 Credits ESE - 70 Marks
Practical : 2 Hours/Week, 1 Credit ISE — 30rkda

ICA — 25 Marks

COURSE OBJECTIVES :

1. Develop knowledge about Cloud computing model assbaiated concepts, terminologies.
2. Develop skills necessary to identify cloud deploptgpes and deploy them for various
3. use cases.
4
5

. Build necessary cognizance to identify benefits eimallenges of cloud Computing for an
. IT Organizations in building IT solutions.
COURSE OUTCOME :
At the end of this course, students
1. Explain the concepts , benefits' ENG ( puting and the various deployment

2. Explain about Virtualization anc
3. Describe Private & public Cloug
4. Describe the Security concer

Unit 1 : Overview of Cloud Comp ] (20)
Brief history and evolution — History o Cloud eﬂtmg-—EVqutlon of Cloud Computing, Traditional

vs. Cloud Computing. WhyyGloud:Com W S (laaS, PaaS & SaaS). Cloud
dC

deployment models (Public,* Prlvate Hybrl n loud), Benefits and Challenges of
Cloud Computing

Unit 2 : Virtualization 2 ! uﬁtrmnu:m I g (8)
Basics of virtualization, Se ualization, VWigration iques, Role of virtualization in

Cloud Computing.

Unit 3 : Working with Private Cloud (8)
Private Cloud Definition, Characteristics of Prev&tloud, Private Cloud deployment models, Private
Cloud Vendors — CloudStack, OpenStack, Benefits@mallenges. Implementation of Private Cloud
using any one of OpenStack/CloudStack.

SECTION i
Unit 4 : Working with Public Clouds (12)
What is Public Cloud, Why Public Cloud, When to figtPublic Cloud, Public Cloud Service Models,
and Public Cloud Vendors and offerings ( laaS, P&a8S). Basic compute, storage, networking and
IAM services of anyone of AWS/Microsoft Azure/GoedCloud platform

Unit 5 : Overview of Cloud Security (8)
Explain the security concerns in Traditional Iitrbduce challenges in Cloud Computing in terms of
Application Security, Server Security, and Netw&w#curity. Security reference model, Abuse and
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Nefarious Use of Cloud Computing, Insecure Inteefa@nd APIs, Malicious Insiders, Shared
Technology Issues, Data Loss or Leakage, AccourBeavvice Hijacking, Unknown Risk Profile,
Shared security model between vendor and custam&AS/PAAS/SAAS, Implementing security
in AWS.

Unit 6: Future directions in Cloud Computing 4)
When and not to migrate to Cloud, Migration pattrsdioud, Selection criteria for cloud deployment,
Issues/risks in cloud computing, Future technolwggpds in Cloud Computing.

Internal Continuous Assessment (ICA) :
Minimum 10 assignments must be of nature, whicliiregstudents to identify and implement the use
case scenarios for Cloud and Cloud enabled techiesionentioned above.

Text Book :

1. Cloud Computing: Principles and paradigms By Rajmiéun Buyya, James Broberg, Andrezei
M.Goscinski, 2011 Cloud Computing, By Michael Mill008.

2. Cloud Computing for dummies, By Judith Hurwitz, RoBllor, Marcia Kaufman, Fern Halper,
2009.

3. Cloud Computing: A Practical JA ; hony Velte, Toby J. Velte, and Robert
Elsenpeter, McGraw Hill, 2010

4. Handbook of Cloud Computing : - Eiscalante (Editors), Springer, 2010.

Reference Book :
1. Cloud Security, A comprehens : emputing by Krutz, Ronald L.; Vines,
Russell Dean A
2. Cloud computing: Implementg
3. Mastering Cloud Computing, uma
Hill, 2013 e e

5 By Rittinghouse, John, W.
- chiola, S. Thamarai Selvi, McGraw

P.A.H. Solapur University, Solap®.E.(Computer Science and Engineering) w.e.f. 28020 Pag&8 of 42



PUNYASHLOK AHILYADEVI HOLKAR SOLAPUR UNIVERSITY, SO LAPUR
B.E. (COMPUTER SCIENCE & ENGINEERING)
SEMESTER - 1l
CS 424 C : Elective-1V : MACHINE LEARNING

Teaching Scheme Examination Scheme
Lectures :3 Hours /Week, 3 Credits ESE — 70 Marks
Practical : 2 Hours/Week, 1 Credit ISE — 30 Kgar

ICA — 25 Marks

COURSE OBJECTIVES :
1. To teach necessary fundamental concepts and tdogias used in Machine Learning
2. To develop sound understanding of mathematical domehtals required to build, evaluate and
analyze Machine learning models.
COURSE OUTCOMES :
At the end of this course, students will be able_to
1. Interpret the need of machine Iea Jandiapplitatof machine learning.
2. Build machine learning models ’y -
3. Analyze machine learning mode
Unit 1: Introduction to Machine lea 4
» Understanding Machine Lg Learning?, Leveraging the Power of
Machine Learning, The R aing with Machine Learning, Putting
Machine Learning in Conté
* Applying Machine Learning ,
to Business Needs, Undefsia Idlng MQChlne Lea
Methods to Outcomes . -'—T =

Unit 2: Off f Machi re - 4)

nit erings of Machine learnin

» Looking Inside Machine Leam mMachme Learning on Applications,Data
Preparation, The Ma )

* Getting Started with M ai - 3
Focus on the Busine BBlem, Requwement of e
a Pilot Project, Determining the Best Learning Mode

Strategy, Applying Machineatning
fiques, Tying Machine Learning

g Flow Machine Learning Can Help,
g Machine Learning, Executing

Unit 3: Basic mathematics for Machine Learning (10)

» Getting Started With The Math Basics: Working with Data, Exploring the World of
Probabilities, Describing the Use of Statisticstefpreting Learning As Optimization,
Exploring Cost Functions, Descending the Error @urv
Updating by Mini-Batch and Online.

Unit 4: Validating Machine Learning Models (12)
» Validating Machine Learning: Checking Out-of-Sample Errors, Getting to Know Ltimits
of Bias, Keeping Model Complexity in Mind and Saduts Balanced, Training, Validating,
and Testing, Resorting to Cross-Validation. Lookifgy Alternatives in Validation.,
Optimizing Cross-Validation Choices, Avoiding Samflias and Leakage Traps, Discovering
the Incredible Perceptron
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» Simplest learning strategies to learn from DataDiscovering the Incredible Perceptron,
Growing Greedy Classification Trees, Taking a Philstic Turn

Unit 5: Improving Machine Learning Models (20)
* Improving Machine Learning Models: Studying Learning Curves , Using Cross-Validation
Correctly , Choosing the Right Error or Score Meti$earching for the Best Hyper-Parameters
, Testing Multiple Models , Averaging Models , Stang Models, Applying Feature
Engineering , Selecting Features and Examples kihgdor More Data

Unit 6: Applications of Machine Learning (5)
* Applying Learning to Real Problems: Classifying Imayes, Scoring Opinions and
Sentiments, Recommending Products and Movies, Usingachine Learning to Provide
Solutions to Business Problems:uture of Machine Learning.

Internal Continuous Assessment (ICA) :

Minimum 15 assignments requiring students to desmplement and validate machine learning
models using either R or Python scripts o pthachine learning toolkits and frameworks like
MATLAB, Octave.

Text Books:

1. Machine Learning For Dum
(Published by Wiley, First editic

2. Machine Learning For Dum
Dummies; First edition)

Rudith Hurwitz, Daniel Kirsch

¢a Massaron (Published by For

Reference Books:
1. Machine Learning by Tom M&wvhitchell her: M
Chapters from Second edition) = p——

mmm

Hill Education; First edition + New
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ﬁ PUNYASHLOK AHILYADEVI HOLKAR SOLAPUR UNIVERSITY, SO LAPUR
A B.E. (COMPUTER SCIENCE & ENGINEERING)

—— SEMESTER - Il

CS 425 : WEB TECHNOLOGY
Teaching Scheme Examination Scheme
Lectures : 2 Hours /week, 2 credits POE: 50kd
Practical: 4 Hours/ week, 2 credit ICA: 25 M&r

ISE : 25 Marks

COURSE OBJECTIVES :

Inculcate skills necessary to design, develop #yid a web based user interfaces.

Develop ability to identify use cases for applyatignt and server side scripting web technologies.
Develop skills necessary to develop efficient, abkd, web based APIs and applications

Develop skills required to create light weight bsaw based web applications using client side
scripting.

PONPE

COURSE OUTCOMES :

At the end of course, students will bem

1. Design, develop and apply styling to a web basgdiagtions.

2. Analyze requirements of developing web applicatiand choose client or server side scripting
technology.

3. Build efficient and scalable web APIs and applicasi.

4. Develop light weight browser E)ased functionalitegeraging client side scripting frameworks.

SECTION -
Unit 1: Ul Design: _ I
HTML5: What is HTML5 - Featu t HTML — Sen}a\
Media tags (audio and video tags) —
— Geolocation API - Web st )i'lﬂ?-'frf
CSS3: What is CSS3 —Features of CSS3 — |mplementafi border radius, box shadow, image
border, custom web font, backgrou (shadow) - 2D and 3D Transformations
- Transitions to elements -

E ! PTYrr AT A H.j
Unit 2: Responsive Web De WD): 4)
Responsive Design: What is RWD - Introduction to RWechniques — Fluid Layout, Fluid Images
and Media queries- Introduction to RWD Framework

Twitter Bootstrap — Bootstrap Background and Fesmtur Getting Started with Bootstrap-
Demystifying Grids — Off Canvas - Bootstrap Compase JS Plugins — Customization

(3)
s — New Input Elements and tags -
Desgmng-Grmhsmg Canvas API - Drag and Drop features

Unit 3: Introduction to JavaScript (4)
Introduction - Core features - Data types and \ldeis - Operators, Expressions and Statements -
Functions & Scope - Objects - Array, Date and Matated Objects - Document Object Model - Event
Handling —Browser Object Model - Windows and Docuaise Form handling and validations.
Object-Oriented Techniques in JavaScript - Class€snstructors and Prototyping (Sub classes and
Super classes) — JSON —Introduction to AJAX.

Unit 4: RESTful Web Services 4)
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REST and the Rebirth of HTTP, RESTful ArchitectuRalnciples, The Object Model, Model the
URIs, Defining the Data Format, Assigning HTTP Meth, JAX-RS.

SECTION -1l
Unit 5: Introduction to Server-side JS Framework —Node.js 3)
Introduction - What is Node JS — Architecture —tBeaof Node JS - Installation and setup - Cnepti
web servers with HTTP (Request & Response) — EMamidling - GET & POST implementation -
Connect to NoSQL Database using Node JS — Implatientof CRUD operations.

Unit 6: Introduction to Client-side JS Framework —Basics of Angular 4.0 (5)
Introduction to Angular 4.0 - Needs & Evolution edfures — Setup and Configuration — Components
and Modules — Templates — Change Detection — Dwet— Data Binding - Pipes — Nested
Components

Unit 7: Introduction to Client-side JS Framework —Forms and Routing in Angular 4.0 3)
Template Driven Forms - Model Driven Forms or Re@&cForms - Custom Validators - Dependency
Injection - Services - RxJS Observables - HTTRouting

Unit 8: PHP and MySQL _ 4)

Introduction to PHP 5 and PHP 6, we program flow, functions, arrays and files

and directories, Forms and Databas ntegratity : applications on PHP

Internal Continuous Assessment

1. Objective of assignments shc ‘ stude nding and assess their ability to put
into practice the concepts anc of h

2. Assignments must be of natu hi gdenidentify the use case scenarios for using

technologies mentioned in sylle

Text Books /Reference Books: J-.' s

1. Harvey & Paul Deitel& asy;Harvey-Reitef phicheyDeitel, “Internet and World Wide
Web - How To Program”; Fifth Ethlon Pearson Ediaa 2011.

2. Achyut S Godbole and Atul Kam yiGecond Edition, Tata McGraw Hill,

2012.

Thomas A Powell, Fritz 3 =il K Reference”, Third Edition, Tata

McGraw Hill, 2013.

David Flanagan, “JavaScript: The Definitive Gui8esth Edition”, O'Reilly Media, 2011

Bear Bibeault and Yehuda Katz, “jQuery in Actiodgnuary 2008

Web link for Responsive Web Design - https://bradfigithub.io/this-is-responsive/

Ebook link for JavaSeript -https://github.com/jasonzhuang/tech books/treefengst

Nathan Rozentals, “Mastering TypeScript”, April 301

Nate Murray, Felipe Coury, Ari Lerner and Carlosh®ala, “ng-book, The Complete Book on

Angular 4” September 2016

10. AmolNayak, “MongoDB Cookbook Paperback” , NovemBéd4

11.KrasimirTsonev, “Node.js by Example Paperback”, N2&y5

12.Web link for TypeScript:https://www.typescriptlang.org/

13.Web link for Angular4.0https://angular.io/

14.Web link for Node.js https://nodejs.org/en/

15.Web link for MongoDB https://www.mongodb.com/

w
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