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Savitribai Phule Pune University
Third Year of Computer Engineering (2019 Course)

Elective 1
310245(A): Internet of Things and Embedded Systems
Tenching Scheme: Credit: 03 Examination Scheme:
TH: 83 Mid-Sem (TH) : 30 Marks
Hours/Week End-Sem (TH): T0 Marks

Prerequisites Courses: Computer Networks and Sceurity {310244)

Companion Course: Labomlory Practice 1 (310245}

Caurse Objectives:
To understand fundamentals of Internet of Things (IoT) and Embedded Svstems

-

& To learn advances in Embedded Systems and Lol

® To learn methodologes tor IoT application development

¢ Toleamn the [oT protocols, clewd platforms and security issues in loT

® Tolearn real world application scenanos of o along with ils societal and economic impact

using case studies and real time examples

Course Outcomes:
On completion of the course, learners should be able to
CONR: Understand the fundamentals and need of Embedded Systems for the Internet of Things
CO2: Apply 10T enabling technologies for developing ToT svstems
CO3: Apply design methodology for desigring and implementing ToT applications
CO4: Analyze loT protocols for making loT devices communication
COS5: Design cloud based [T svstems
CO6: Design and Develop secured loT applications

Course Contents
Unit 1 Introduction to Embedded Systems 07 Hours
Defimtion, Charactenstics of Embedded System, Real time systems, Real time tasks. Processor
basics: General Processors in Computer Vs Embedded Processors, Microcontrollers, Microcontroller
Properties, Components of Microcontrollers. System-On-Chip and its examples, Components of
Embedded Sysiems, Introduction to embedded processor,

#Exemplar/Case
Studics
*Mapping of Course CO1.CO2

Outcomes for Unit [
Unit T Internet of Things : Concepts _ 07 Hours

Installation of Real Time Operating Svstem

Introduction to Internet of Things (loT): Defintion, Characteristics of loT, Vision, Trends in
Adoption of loT, loT Devices, loT Devices Vs Computers. Societal Benefits of loT, Technical
Building Blocks. Physical Design of loT- Things in [oT, Interoperability of 1oT Devices. Sensors and
Acluators, Need of Analog / Digital Conversion. Logical Design of loT: loT functional blocks, 0T
enabling technologies, loT levels and deplovment templates, Applications in [oT

#ExemplariCase Exemplary dﬂ'ice'—"f_‘l{'i ! Arduino: Programming: Arduino IDE/
Studies Python, Interfacini=y dvices.
s fg lx ice
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Unit 111 loT: Design Methodology iHours
10T Design Methodology: Steps, Basics of lol Networking, Networking C omponcnts, Internet
Structure, Connectivity Technologies. loT Communication Models and ToT Communication APls,
Sensor Networks, Four pillars of 1oT: M2M, SCADA, WSN, RFID.
#Exemplar/Case

Studies

*Muapping of Course
Outcomes for Unit 111 C0O3,C09

Unit IV

Home Automation using  [oT  communication models and  ToT
Communication APls.

10T Protocols 07 Hours
Protocol Standardization for [oT. M2M and WSN Protocols, RFID Protocol. Modbus Protocol.

Zigbee Architecture. 1P based Protocols: MOTT (Secure), 6LOWPAN, LoRa.
#Fremplar/Case

Seadies LoRa based Smart Irrigation System.

*Mapping of Course
Qutcomes for Unit IV CO4.C03
UnitV : Cloud Platforms for loT 07 Hours
Software Defined Networking. [mroduction to Cloud Storage Models, Communication APL WAMP:
AutoBahn for ToT, Xively Cloud for IoT. Python Web Application Framework: Django Architecture

and application development with Django, Amazon Web Services for [oT, SkyNet loT Messaging
Platform. RESTful Web Service, GRPC.SOAP.

ZT::::imch“t Smart parking, Forest Fire Detection

*Mapping of Coursc CO4. COS

Outcomes for Unit V

Unit VL Security in loT ' 07 Hours
Introduction, Vulnerabilities of [oT. Secunty Requirements, E'_‘hﬂﬂmge;s for Secure loT, Threat
Maodeling. Key elements of loT Security: ldentity establishment, Access control, Data and message
security, Non-repudiation and availability, Security model for loT, Challenges in designing 10T
applications, lightweight cryptography.

SExemplar/Case . .
: P Hame Intrusion Detection
Studies

*Mapping of Course &
02, COf
Outcomes for Unit V1 COZ, L0 =
. : Learning Resources
Text Books:

1. Arshdeep Bahga. Vijay Madisetti, “Internet of Things — A hands-on approach”, Umversities
Press, ISBN: O: (weaD2ISL0, 13 97%-0996025515

3. Olivier Hersent, David Boswarthick, Omar Elloumi, " The Internet of Things: Key
Applications and Protocols™, 2nd Edition,Wiley Publication, ISBN: 978-1-119-99435-0

Reference Books:

1. Dawoud Shenouda Dawoud, Peter Dawoud, “Microcontroller and Smart Home Networks™,
L 9788770221566, e-1SBN: 0788770221559

“matfes\Crowell, “loT-Interet of Things for Beginners: An Easy-to-Understand Introduction

R TIBBN-13 - 979-8613100194

" Davidstanes, Gonzalo Salgueiro, R

obert Barton, Jerome Henry, “loT Fundamentals:
ing Technologies, Pratocols, and Use Cases for the Internet of Things™, Cisco Press,
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avid Etter, “10T Seeurity: Practic
\ e . :l ]]: 4&33501,:“1 Security: Practical guide book”, amazon kindle Page numbers, source ISBN

g, Hl‘llu'll Rj.llm:“, Drew Van Duren, “Practical Intemel of Things Security”, Second Edition, Packt
Publishing, ISBN: 978178862587
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e-Books :
¢ Mipsiiwww.igtforall.gom. ¢hooks an-intraduction-te-iol
L]

WP Wiww.qorvo com!d esign-hub chooks/nternet-o[-things-for-dummics
MOOCs Courses link

& hups:/ptel.ac in/coy i'gu.-:,'j 1OR OS5 106105 166/

»  hitps:/www udemy com/course a-complete-gaurse-on-in-iot-system-design-and-
development/
hitps./fwww.coursera.ory lgirm/iot

o hilps:/inptel.ac.in/courses’ LOS/LDK! | 08 108098,
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\ Savitribai Phule Pune University
Third Year of Computer Engincering (2019 Course)
Elective 1
3102584(C): Cloud Computing
Tenching Schome: Credit: 03 Examination Scheme:
TH: 03 Mid-Semester (TH) @ 30 Marks
Hours/Week End-Sem (THY 70 Marks
Prevequisites Courses: Computer Networks and Secunity (110244),
Distributed System (ANIA5C)

Companion Course: Taboratory Practice [T{31125%)
Course Objectives:
To study fundamsental concepts of cloud computing
To learn various data storaee methods on cloud
I'o understand the implementation of Yirahzation in Cloud Compuling

To study nsk management w cloud computing

L

i

-

e Toleam the application and secunity on ¢losd compuhing

L

e To undesstand the advanced technolngies in clowl computing

Course Quitcomes:
On completion of the course, leamners should be able 10
CO1: Understand the different Cloud Compuning envirunment
C02: Use appropriate data storage technigue on Cloud, based on Cloud applicanon
CO3: Analyze virtughzation technalogy and mstall virualization software
CO4: Develop and deploy applications on Cloud
COS: Apply secunty in clowd applications
CO6: Use advance technigues in Cloud Computing

Course Contents e i) IF

Unit 1 Introduction to Cloud Computing 07 Hours

Importance of Cloud Computing. Charactenstics, pros and Cons of Clowd Computing, Migrating into
the Cloud. Severn-step model of migmtion into a Cloud, Trends in Computing. Cloud Service
Models: SaaS, Paas, laaS. Storage. Cloud Architecture: C loud Computing Logical Architecture,
Developing Holistic Cloud Computing Reference Madel, Cloud System Architecture, Cloud

Deployment Models.

FfEumplnn'C:st Cloud Computing Model of IBM
Studies
*Mapping of Course COI
Qutcomes for Unit |
Unit LI Data Storage and Cloud Computing 17 Hours

o Enterprise Data Storuge, Direct Attached Storage, Storuge Area

Data Storage: Introduction 1
Swstem, Cloud Data Stores,

Network, Network Arttached Storage, Data Storage Management, File
Using Grids for Data Storage. Cloud Storage. Data Management, Provisioning Cloud sterage, Data

Intensive Technologies for Cloud Computing, Cloud Storage from LANs to WANs: Cloud

Characteristics, Distributed Data Storage,

. C.':Jll,;i, s
#Exemplar/Cas : o : s :
o \[:‘_I'Ilp e Onlhine I:Iu-lﬂjg? {S_’(ﬂ'u:l:_. Online Photo Editing Service
Studics [& z\
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Vinualization Archig "Mialization A : i -“r
v el : d‘:ﬂﬂlﬂ L
Virtualization. Grig, L nd Sofiware, Vieyal (‘Im:::ﬂ . Vit TP Of Vimalization

Infrastry . Y. Virtualizatic :

X Cture, Virtyal mfl?lsl'm:‘tmﬂ, cry Vima:r' 'f“’ Cloud Computing Anatomy of Cloud
ExemplariCage .

Studies

“Mapping of Course
Outcomes for Upig iy €03
Cloud Platforms and Cloud Applications

07 Hours
Elastic Cloud Computing I.Ec_:l}:, Amazon Web Services and Companents, Amazon Simple DB,

DB). Microsof T -"'tm-‘lﬂ'-ﬂ Starage Svstem, Amazon Database services  Dynamo
Applisnce. Clond Co % i es: ~'\ﬂ""f_ core concepts, SQL Azure, Windows Asure Platform
e ..‘Im mg‘.kpplinlmm: Healthcare: FCG Analysis in the Cloud, Hiwlogy

cin ?ﬂmw Prediction, Geosciences. Satellite Image Processing, Business and Consumer
ﬁpp’l!tﬂlm'. CRM and ERP, Social Networking, Google Cloud Application Google App Fngine
Overview of OpenStack architecture

#FExemplar/Case :
Studies Multiplaver Online Gaming

"Mapping of Coursc Ccod
ﬂ_um for Unit 1V

Unit V Security in Cloud Computing 07 Hours T

Risks in Cloud Computing: Risk Management, Enterprise-Wide Risk Management, Types of Risks
m Cloud Computing. Data Sccurity in Cloud: Sccurity lssues, Challenges, advaniages,
Disadvantages, Cloud Digital persona and Data security, Content Level Security. Cloud Security

Services: Confidentiahty, Integrity and Availability, Security Authorization Challenges in the Cloud,
Secure Cloud Software Requirements, Secure Cloud Software Testing.

VExemplar'Case Cloud Secunty Tool: Acumelix.
Studics

*Mapping of Course COS5

Oruitcomes Tor Unit V

Unmit VI Advanced Technigues in Cloud Computing 07 Hours

Future Tends in cloud Computing, Mobile Cloud, Automatic Cloud Computing. Comet Uloud,
Multimedis Cloud: IPTV, Energy Aware Cloud Computing, Juagle Computing, Distributed Cloud
Computing Vs Edge Computing. Containers, Docker, and Kubemnetes, Introduction 1o DevOps. 1O
and Clowd Convergence: The Cloud amd [oT in vour Home, The 10T and cloud in vour Automobile,
PERSONAL: loT m Heahlheare

#F xemplar/Case Case studies on Doy DocuSign, Forter, Gengo
o I Y
Studies o

“Mapping of Course (OO [
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Teat Books ;@ l-"’-'ll'llllj Resources Eﬁw

LA, Snmvasan, J. Suresh, “Cloud ¢ oy . ; -
Implementation”, Pearson, ISBN:?:'E?;?P;:]:I;T%E,;_; N s nml!

2. Rajkumar Buyya, Christian Vecehi
: ' ecchiola, S. Th - . —— _ ing",
MeGraw Hill Education, ISBZ\LIE:QTH-[.ES-B?]?:;-I*;SG]M. Mastering Cloud Computing

Reference Books :
1,
:I

James E.!ﬂ“d -“The Enterprise Cloud™, OTReilly Media, Ine, ISAN: 9781491907627

= I:Cns Jamsa, “Cloud Computing: Saa8. PanS, 1naS, Virualization and more”, Wiley

Publications, ISBN; 97%-0.470-971x9.9

3. Anthony T. Velte Toby J. Velte, Roben Elsenpeter, “Cloud Computing: A Practical
Approach™, 2010, The McGraw-Hill,

4. Gautam Shrof, "ENTERPRISE CLOUD COMPUTING Technology Architecture,

Applications”, Cambridge University Press, ISHN: 978051 1778476

$. Tim Mather, Subra K, Shahid 1.,"Cloud Security and Privacy”, Oreilly, ISBN-13 978-81.
8404-815.5
e-Books ;
*  https:i/sjeeodisha.in‘wp-content uploads 201902 LOUD-COMPUTING-Principlgs-and-

Paradigms.pd§

https:/istudytm. files wordpress com: 201403 hand-hook-of-cloud-computing pdf
¢ https:‘amitapatel, Hles wordpress com 2004/ 10/ cloud-computing-bible 1. pd?
e hitps:/invipubs mst gevnisipubs Speci | Publications WIST SE. 5040, 29 1r2 pdf

MOOCs Courses link:
¢ Cloud Computing htips: - onlinecourses.nptel og,in/noe |_es|4/preview’”
o  Cloud Computing and Distrbuted Svstem
https:‘onlinecourses. nptel.ac.in/noc? | _gs 15 preview?
o https:/www digimataninptel courses video 1061 05167/LOT html
o lnps Swww digimatn'optel courses viden |06 105167105 himl
o https:weww digimatin nplel courses video | 0610516720 himl
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Savitribai Phule Pune University ‘
Fourth Year of Computer Engineering (2015 Cou rse)
(with effect from 2018-19)

Semester 11
[ Credit

Eanmination Scheme and Murks

Conrse Conrse lcaching
{oile Seheme
Howrs { Week : _ . h
Phenry  Practical | Tn- End- | TW (PR [ OR/ | Total _T“.'JI R
Sem | Sem *PRE | | TUT |
410250 Mashine Leaming 03 - Al 70 " 100 | 03 -
$10251 Information and Cyber 03 - W |0 |- =™ oo (03 | -
Sevunly _ . |
¥ (03 et T == (L 17
410253 Elestive IV 03 =TT e | = == 18 3 0o | -
410254 Laborntocy Practice 111 st = TR W = (]~ %
410288 Laboratory Practice 1V 04 - - !5“ = (%0 [0 | - |®
$1025%6 Project Work Stage 11 06 - ~ |~ [*Mm | 130 | - | D6
. . Total Credit | 12 {1}
Total | n 14 20 1180 |00 750 [to0 | 7SO | 22 |
an AwliCones e  Grade
7 I
Elective IV

Elective 11

41282 (A) Advanced Digital Signal Progessing 410253 (A) Soltware Defingsd Netwarks

410253 (B) Human Computet Inteefass

410282 (B) Campilers
' 410252 (C) Ensbestded and Real Titue Opermting Systom 410253 (€) Cloud Computiog
ISy SavCnig et Dt HLALRby, 410253 (D) Dpsn Lt
0259-A H i o
ACE-I:  Busigess Wntelligenee ACHIV: Usability Enginesring
ACe-11:  Gamuficption ACH-V:  Conversutionnl Inteclaces
ACHITT_ Quamium Compuling ACH-VI: MOOC- Learn New Skills
Abbreviations:
TW: Term Work  TH: Theory OR: Oral PR: Practical

Sem: Semester PRE: Project/ Mini-Project Presentation
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Fatulty of Englneering Savitriliai Fhole #une Lmiversity
Savitribai Phule Pune University
Fourth Year of Computer Engincering (2015 Course) l!

Elective 111
410252(D): Soft Computing and Optimization Algorithms

- . 3 Examination Scheme;
Reaching Scheme: Credit In-Sem (Paper): 20 Marks

TH: 3 Ho Woe

Homra/Week = End-Sem (Paper): 70 Marks
Prevequisite Courses: I10250-Design and Analysis of Algorithm
Companion Course: 4 10255-Laboratory Practice TV

Course Objectives:
*  Toknow the basics behind the Desigm and development miell:gent svetems i the
framework of suft computing
*  Toacquire knowledpe of Amificial Neural Nemworks Fuzzy sets, Fuzzy Logic. Fvolutionary
computing and swarm mtelligence
*  Toexplore the applications of saft computing
* To understand the need of Optimieation
Course (hutcomes:
On campletion of the course, student wil] be able o
*  Apply sofi computing methodologies, including artificial neural networks, fuzzy sets, fussy
logic. fuzzy inference systems and genetie algorithms
* Design and development of cemam  sciennfic and commercial - application  using
computational neural nctwork models, fuzzy models, fuzzy clustering applications and
genelic algorithms in specified applications
Course Contents
Uniit 1 Introduction 08 Hours
Introduction, soft computing vs. hard computing. various types of soft computing techniques, and
applications of soft computing. Basic wols of soft com puting - Fuzzy logic, neural network,
evolutionary computing. Introduction: Neural network s, appheation scope of neural networks, fuzzy

bogie, genetic algorithm, and hybreid systems.

Umit T1 Fuzzy Scts and Logie {1 Hours
Basic concepts of fuzzy logic, Fuzzy sets and Crisp sets, Fuzzy set theory and operations, Properties
of fuzzy sels, Fuzzy and Crisp relatians, Fuzzy to Crnsp conversion. Membership functions,
interference in fuzey logic, fuzzv if-then rules, Fuzzy implications and Fuzey algorithms,
Fuzryfications and Defuzzifications

Unit N Fuzzy Systems D8 Hours
Fuzzy Controller, Fuzzy rule base and approximate reasoning: truth values and tables in fuzzy logic,
fuzzy propositions formation of rules, decomposition of compound rules, aggregation of fuzzy
rules, fuzzy reasoning, fuzzy inference system, fuzzy expert svstems.

Unit IV Evolutionary Computing 08 Hours

i,

)

Sylliabus Fer Fourth Yess of Compuicr Engineering ( AT
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Suvite{bal Fhuke Fane Unlveraios
Basic Evolutionary Processes, v

b Y
|
- A Simple Evolutionary System, Evolutionary Systems as . l
Problem Solvers, A Historical Perspective, Cananical Evolutionary Algorithms - Evolutionary [_
Programming, Evolution Strategics, A Unified View of Simple EAs- A Comman Framework,

Population Size.

Unit v

Genetic Algorithm 08 Hours
Basic conceprs,

working principle, procedures of GA, flow chan of GA, Genetic represcntations,
lencoding) Initialization and selecti on, Genelic operators,

Mutation, Generational Cycle, Traditional
algorithm  vs genetic  algorithm, simple

GA, general genetic plgorithm, schema theorem,

Classification of genelic algorithm, Holland classifier syslems, genetic programming, applications

of genetic algonithm, Convergence of GA, Applications and advances in GA, Diflerences and

similarities betwesn GA and other tradu
Unit V1

wonal method, applications.

Swarm Intelligence 0% Hours
Swarm intelligence . Particle Swarm Optimization (PS0) Algorithm- Formulations, Pseudo-code.

paramceters,  premiture ronvergence, lopology, biases, Real valued and binary PSO, Ant colony

optimization (AC()- Formulations, Pseudo-code. A prheations of PSO and ACQ,
Books:

Text:

L. S.N. Sivanandam- “Principles of Soft Com puting”, Wiley India- ISBN- 9788126527410

2. S. Rajsekaran and G A Visayalakshmi Pai, “Neural Networks, Fuzzy Logic and Genetic
Algorithm: Synthesis and Applications™ Prentice Hall of India, [SBN: 0451211243

3. IS R Jang, CT Sun and E Mizutani, “Neuro-Fuzzy and Soft Computing” , PHI PVT LTD,
ISBN 0-13-261066-1,

4. De Jong “Evolutionary Computation: A Unified Approach™, Cambndge (Massachuserts):
MIT Press. ISBN: 0-262-04194-4, 2004

Maurice Clere, “Particle Swarm Optimization™, 1STE, Print ISBN:9781905209040 Onlinc
ISBNOTROATO61 2163 DHOI-10), HK29TR0470612163
References:
L. Andries P. Engelbrecht, “Computational Intellj
India- [SBN: 978-0-470-51250-0
2. N.PPadhy, “Anificial Intell;
ISBN 10: 0195671 540
3. Siman Haykin, “Neural Networks™, Prentice Hall
4. Timothy J. Ross, “Furzy
470.74376-8
5. Eiben and Smith,
1642072852

&

gence: An Introduction™, 2nd Edition-Wiley
gence and Intelligent Systems™ Oxford University Press,

of India, ISBN: 0-7921.9475.5
Logic with Engineenng Applications™ » Wiley India, ISBN: 978-0-

“Introduction 10 Evolutionary  Computation” Springer, ISBN-10-

»yMabas fur Faurth Year of © wmplier Englesoring proyan
i
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Fourth Year of Computer Engineering (2015 Course) L
Flective IV

410253(C): Cloud Computing
Examination Scheme:

Teaching Scheme: Credit
In-Sem (Paper): 30 Marks

TH: 03 Howrs/Weel 03 End-S¢em (Paper): 70 Marks

Prerequisite Conrses:
Companion Course: 410255 Labomtory Practice TV
Course Objectives:
*  Tounderstand cloud computing concepis,
* Tostwdy varous platforms for cloud computing
* To explore the applications based on cloud computing
Course Outcomes:
On complction of the course, student will be able to
* Tonstall cloud computing environments.
» [odevelop any onc type of clond
* Toexplore future trends of clowd computing
Course Contents

Unit I Basics of Clond Computing 08 Hours
Overview, Applications, Intranets and the Cloud. Your Organization and Cloud Computing- Benefits,
Limitations, Security Concerns. Software as a Service (SaaS)- Understanding the Multitenant Nature
of SaaS Solutions, Understanding SOA,  Platform as a Service (PaaS)-1T Evolution Leading to the
Cloud, Benefits of Paas Solutions. Disadvantages of PaaS Solutions. Infrastructure as 3 Service
(laaS)-Understanding [aaS, Improving Performance through Load Balancing, System and Storage
Redundancy, Utilizing Cloud-Based NAS Devices, Advantages, Server Types. Identity as a Service
(IDaxS).

Unit Il Data Storage and Security in Cloud 08 Hours
Cloud file systems: GFS and HDFS, BigTable, HBase and Dynamo Cloud data stores: Datastore and
Simple DB Gawtamn Shrauf, Cloud Storage-Overview, Cloud Storage Providers, [Anthony T Velte]3
Securing the Cloud- General Security Advantages of Cloud-Based Solutions, Introducing Business
Continuity and Disaster Recovery. Disaster Recovery- Understanding the Threats.

Unmit 11T Virtualization U8 Hours
Implementation Levels of Virtualization, Virtualization Structures/Tools and Mechanisms, Types of
Hypervisors, Virtualization of CPU, Memory, and 1O Devices, Virtual Clusters and R;*smm:e
Management, Vinualization for Data-Center Automation. Common Standards: The Open Cloud
Consortium, Open Virtualization Format, Standards for Application Developers: Browsers (Ajax),
Data (XML, JSON), Solution Stacks {(LAMP and LAPP)Syndication (Atom. Atom Publishing
Protocol, and RSS), Standards for Security. :

Unit IV Amazon Web Serviees

0% Hours
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Services offered by Amazon

ERS Creating an Flastic Block Store Volume Addimg an EBS Volume to an Instance Snap thotting

an FBS Volume and Increasing Performance Create an Amazon S3 bucket and manage associated

objects. AWS Load Balancing Service Introduction Elastic Load Balancer Creating and Venfying
Elastic Load Balancer.

Usit v Ubiquitous Clauds and the Internet of Things 08 Hours

Cloud Trends in Supporting Ubiquitous Computing, Performance of Distributed Systems and the
Cloud, Enabling Technologies for the Intermet of Things (RFID, Sensor Networks and ZigBee
Technology, GPS), Innovative Applications of the Internet of Things (Smart Buildings and Smart
Power Grid, Retailing and Supply-Chain Management, Cyber-Physical System), Online Socinl and
Professional Networking
Unit V1 Future of Cloud Computing 08 Hours
How the Cloud Will Change Operating Systems, Location-Aware Applications, Intelligent Fabrics.
Paints, and More, The Future of Cloud TV, Future of Cloud-Based Smart Devices, Faster Time to
Market for Software Applications, Home-Based Cloud Computing, Mobile Cloud, Autonomic Cloud
Engine, Multimedia Cloud, Energy Aware Cloud Computing, Jungle Computing. Docker at a
Glance: Process Simplification, Broad Support and Adoption, Architecture, Getting the Most from
Docker, The Docker Workflow
Books:
Text:
1. Anthony T. Velte Toby J. Velte, Robert Elsenpeter, “Cloud Computing: A Practical
Approach”, 2010, The McGraw-Hill,
2. Dr. Kris Jamsa, * Cloud Computing: SaaS, PaaS, laaS, Virtualization and more™ , Wiley
Publications, ISBN- 978-0-470-973892-9
3. Gautam Shrof, “ENTERPRISE CLOUD COMPUTING Technology Architecture,
Applications, Cambridge University Press, [SBN: 9780511778476
References:
1. Dr. Kumar Saurabh."Cloud Computing”, Wiley Publication, ISBN10: 8126536039
2. Buyya, "Mastering Cloud Computing™, Tata McGraw Hill, 158N-13: 978-1-25-902995-0,
3. Barric Sosinsky,"Cloud Computing”, Wiley India, ISBN: 978-0-470-90356-8
4. Kailash Jayaswal, “Cloud computing”, Black Book. Dreamtech Press
% Thomas Erl, Zaigham Mahmood and Ricardo Puttini, “Cloud Computing: Concepts,
Technology and Architecture”™, Pearson, 1™ Edition, ISBN :978 9332535923, 9332535922
4. Tim Mather, Subra K, Shahid L..Cloud Secunty and Privacy, Oreilly, ISBN-13 973-81-8404-
B15-5
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Savitribai Phule Pune University
Fourth Year of Computer Engineering (2015 Course)
(with effect from 2018-19)

Semester |

Courve Conirse Tenching Scheme Fxamination Scheme and Marks Credit
Lime . Monrs / Week ,
Theory Practical In- End- TW PR OR/ Total TH/ PR
. Sem  Sem *PRE 'TUT |
410241 Bigh Performance 04 - 10 0 - b e 0| 04 -
L omputeng
410242 Artificin! 03 - 30 0 - fow o | FO0 | OF [ =
Intelligence and
Robotics i | Bkl .
410243 Data Analytics 03 .- 30 70 - | e - 0 (B | -
410244 SIS L0 - 0% [~ (=~ |10 | @ |- |
an24s  NERETRY 03 e |3 [T |= |= | = |00 |03 |~
410246 Laboratory - 04 =] = T 150F = J2006 | - |
Practice | , . . . L ! | |
410247  Laboratory - 04 - - |50 = |*50 | 100 | - |[OR
Practice 11 | ! S B S T TR
410248  Project Work - 2 |- == 1=]*9T350r% = ki
Stage | | | Jr ¥
Total Credit| 10 | %
Total 16 10 [ 150 | 350 (100 [50 100 | 750 o
410249 | Augit Course 5 | R S o | Grade
Elective I i . Electivell
410244 (A) Digatal Signal Processing 410245 (A) Distributed Svstems

410244 (B) Softwase Architecture and Design
410244 (C) Pervasive and Ubiquitous C omputing | 410245 {C] w

A A AN A s if oy, | 410245 (D) Mobile Communication

4 =Audit C A tinpng:

ACS1 Estreprencurship Development ACSIV:  Industrial Safety and Environment Conscipusness
ACS-IE: Belne of Things ACS-V:  Emotonnl Intelligence

ACSI: 3D Prnung ACS-VI: MOOC- Leam New Skills

TW; Term Work  TH: Theory OR: Omi PR: Prctical ! rl

Sem: Semester PRE: Project/ Mini-Project Presentation
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Savitribai Phule Pune University ﬁ
Fourth Year of Computer Engincering (2015 Course)
Elective |
410244(D): Data Mining and Warchousing
Fxamination Scheme:
In-Sem (Paper): 30 Marks
End-Sem (Paper): T Marks
Prereguisite Courses: 11024 2-Database Management Systems, 310244- Information Systems

Teaching Scheme: Credit
TH: 0} HoursWeek na

and Enginecnig Economics
Companion Course: 410247-Laberatory Practice [
Course Ohjectives:
o Tounderstand the fundamentals of Data Mining
o To wentify the appropriateness and need of mining the data
s Tolearn the preprocessing, mining and past processing of the data
¢  To understand vanous methods. technigques and algorithms in data mining
Course Dutcomes;
Um completion of the course the student should be able to-
o Apply basic, intermedite and advanced techniques to mine the data
o Analyze the output generated by the process of data mining
» Explore the hidden pattems in the data
»  Optumize the mining process by choosing best data muning technique
i W Course Contents

Unit 1 Introduction 08 Hours
Data Mining, Data Mining Task Pnmitives, Data: Data, Information and Knowledge; Attribute

Types: Nominal, Binary, Ordinal and Numeric attributes, IDiscrete versus Continuous Atinbutes; |
Introduction to Data Preprocessing, Data Cleaning: Missing values, Noisy date; Data integration:
Correlation analysis; transformation: Min-max normalization, z-score normalization and decimal
scaling, data reduction: Data Cube Aggregation, Aunbute Subset Selection, sampling; and Data
Discretization: Binning, Histogram Analysis

Unit 11 Data Warehouse T [0S Howrs
Data Warehouse, Operational Daabase Svstems and Data Warehouses(OLTP Vs OLAP), A
Multidimensional Data Model: Data Cubes, Stars, Snowflakes, and Fact Constellations Schemas;
OLAP Operations in the Multidimensional Data Model, Concept Hicrarchies, Data Warehouse |
Architecture, The Process of Data Warehouse Design, A three-tier data warehousing architecture,
Types of OLAP Scrvers: ROLAP versus MOLAP versus HOLAP
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Linit 1 savitriteal Fhule Pase | nbversHy
HHI;IJLTILI e Eimi:i::':s::n::}lhm Slmilnrm.lnd Dissimilarity | 8 Hours ﬁ
1 . Issimilanty, Proximity Measures for Nominal Arinbutes and
I-‘luul"}' Atinibutes, interval scaled: Dissimilarity of Numeric Dats: Minskowski Distance,
Euchdean distance and  Manhattan  distance: Proximity Memsures for Calegorical. Ordinal
Attributes, Ratio scaled variahles:

1 »
Unit 1y Association Rules Mining 0B Hours
Marke! baskes Analysis, Frequent item set, Closed item set, Association Rules, a-prion Algorithm

Dissimilanity for Attributes of Mixed Types, Cosine Similarity

Gﬂﬂ'ﬂﬂing Associntion Rules from Frequemt Iterm sete, Improving the EfMciency of a-priori,
Mining Frequent ltem sets without Candsdate Generation: FP Girowth Algorithm, Muung Vanious
Kinds of Association Rules: Mining multilevel association rules, comstrmint based association rule
mining, Meta mle-Guided Mining of Assocaation Rules

Unit V Classification 08 Hours
Introduction to: Classification and Regression for Predictive Analysis, Decision Tree Induction,
Rule-Based Classification: ustng [F-THEN Rules for Classification, Rule Induction Using a
Sequential Covering Algorithm Bavesian Helief Networks, Training Bavesian Belief Networks,
Classification Using Frequent Patterns. Associative Classification, Lazy Leamers-k-Nearest-
Neighbor Classifiers, Case-Hased Reasoning,

Unit VI Multiclass Classification 08 Hours
Multiclass Classificauon, Sermi-Supervised Classification, Reinforcement learming, Systematic
Learnmg. Wholistic leaming and mult-perspective leaming  Metrics for Evaluating Classifier
Performance: Accuracy, Emor Rate, precision, Recall, Sensativity, Specificity; Evaluating the |
Accuracy of a Classifier: Holdout Method, Random Sub sampling and Cross-Validation.

Fr _ sk -
Texi:
I Han, Jiawer Kamber, Micheline Per and Jian. “Data Mining: Concepts and Techniques™,
Elsevier Publishers. ISBN:9780123814791, 97801238 14807,
2. Parag Kulkarni, “Reinforcement and Systemic Machine Learning for Decision Making” by
Wiley-IEEE Press, ISHN: 97H-0-470-91999.4
References:
I. Matthew A. Russell. "Mining the Social Web: Data Mining Facebook, Twitter, Linkedln,
Google+, GitHub, and More™ , Shroff Publishers, 2nd Edition, ISBN: 9780596006068
2. Maksim Tsvetovat, Alexander Kouzaetsov, "Social Network Analysis for Startups:Finding
connections on the social web”, Shroff Publishers , ISBN: 10: 1449306462
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Savitribai Phale Pune University
Fourth Year of Computer Engineering (2015 Course)
Flective 1

410245(B): Software Testing and Quality Assurance
. Expmination Scheme:
Teaching Scheme: Croedit In-Sem (Paper): 30 Marks

TH: 93 Heurs/Week - End-Sem (Paper): 70 Marks
Prerequisite Courses: 110241 Software Frgineering and Project Management, 3 10263- Software
Madeling and Design
Companion Course: 410247-Laboratory Practice 11
Course Ohjectives:

o Introduce basic concepts of soltware testing

e Understand white bax, Block box, obyect orented, web baged and cloud testing

s Know in detmls putomation testung and tools used for automation testing

o Understand the imporance of soflware quality and assurance software systems

development,

Conrse Ouicomes:
On completion of the course, student will be able to-

¢ Describe fundamental concepts in software testing such as manual testing, automation
testing and software quality assurance,
o Design and develop project test plan, design test cases, test data, and conduct test

operitions
s Apply recent automation tool for varous sofware testing for testing software

¢ Apply different approaches of quality management, assurance, and quality standard to
software system

*  Apply and analyvze cffectiveness Software Quahty Tools
Course Contents
Unit 1 Introduction 08 Hours

Introdhuction, historical perspective, Defimtion, Core Components, Quality View, Financial Aspect.
Customers suppliers und process, Total Quality Management(TQM), Quality practices of TOM,
Quality Management through- Statistical process Control, Cultural Changes, Continual
Improvement cycle, quality in different areas, Benchmarking and metrics, Problem Solving
Technigues, Problem Solving Software Tools.

Software Quality- Introduction, Constraints of Sofiware product Quality assessment, Customer is
i King. Quality and Productivity Relationship, Requirements of Prosluct, Organization Culture,
Characteristics of Software, Software Development Process, Types of Product, Criticality
Defintions, Problematic arens of SDLC, Software Quality Management, Why Software has
defects, Processes related 1o Software Quality, Quality Management System’s Structure, Pillurs of
Quality Management System, limportant uspects of quality management,

by sbeies Bor Faaith Y oan of L ammputa | nglincering alunT
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L'mit 11 =
3 Fest Plunning and Management 0% Hours

Review of Fundamenials of S i ; i ; ‘iir
lraceabality  matnx - -h{\“wmr ?E!tmﬂl Teuting during developrant 56 cﬂfcl sy |\ |
Mm;mn,-pim“ prl . essenlials, Work bench, Important  Features of rnhﬂg Process, 4
. Pranciples, saliem and policy of Software testing, Test Strategy. F'est Planming.

Testing Process and number of defects found, Test teem efficiency, Mutation testing, challenges,
'St team approach, Process problem faced. Cost aspect. establishing testing policy, methods,
strctured approach. categories of defect, Defect crror’ mistake in software, Developing Test
Strategy and Plan, Testing process. Amtitude towards testing. approaches, challenges, Raising
management awareness for testing, skills required by tester.

Unit 111 Software Test Automation 08 Hours
What is Test Automation, Terms used in automation. Skills needed for automation. What to
automate, scope of automation. Design and Architecture of automation, Genene requ irerment for
Test Tool, Process Model for Automation, Sclecting Test Tool, Automation for XP/Agile model.
Challenges in Automation, Data-driven Testing. Automanon Tools like JUnit, Imeter

Umit IV Sclenium Tool 08 Hours

Introducing Selenium, Briel History of The Selenium Project, Selenium’s Tool Suste, Selenmum-
IDE. Selenium RC, Selenium Welsdriver, Seleniwm Geid, Test Design Considerations

Unit V Quality Management 08 Hours
Software Quality, Software Quahty Dilemma, Achieving Software Quality, Software Quality
Assurance. Flements of SQA, SQA Tasks, Goals, and Metrics, Formal Approaches to SOA,
Statistical Software Quality Assurance, Six Sigma for Software Engineering, 15O 9000 Quality
Standards, SQA Plan,

Lnit VI Software Quality Tools 08 Hours

Total Quality Management, Product Quality Metrics. In process Quality Metrics, Software
maintenance, Ishikawa's 7 basic tools, Checklists, Pareto diagrams, Histogram, Run Charts, Scatter
diagrams, Control chart, Ciuse Effect dingram. Defect Removal Effectiveness and Process
Maturity Level.

Books:

Text:
1. M G Limaye, "Software Testing Principles, Techniques and Tools”, Tata McGraw Hill,
ISBN: 97800701 39909 (0701 29903
2. Srinivasan Desikan, Gopalswamy Ramesh, “Software Testing Principles and Practices™,
Pearson, ISBN-10: 817T758121X
References:
1. Naresh Chauhan, “Software Testing Principles and Practices ", OXFORD, ISBN-10:
0198061846, ISBN-13; 97801 9R0G1B47
2. Stephen Kan, “Metrics and Models in Software Quality Engineening”, Pearson, ISBN-10:
0133988082 ISBN-13: 978-0] 33985086
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Savitribaj Phule Pune University

Savitribai Phule Pune University, Pune
Syllabus: Third Year (TE) Electrical Engineering (2019 course)

(w.e.f2021-22)
_ SEMESTER-I
* Teaching Scheme Examination Scheme - - - Credit
Course | Course SEM SEM
code Name Th | Pr | Tu| /W | ISE | ESE | TW | PR | OR | Total | Th | Pr | Tu o Total
N
303141 Industrial and
Technology (3 [0|0| 0 (30|70 0 |0|O0O|100|/3|0]0] O] 3
; Management
Power
303142 Electronics 3 14#| 0 0 30 | 70 0 |so/l0|[150]3[2|0] O 5
Electrical
303143 _—Machines-ll 31210 0 30 (70 | 25 (25| 0 (1503 |1 |0 0 4
Electrical
Installation
Design and
303144 Condition 3 (44| 0 0 30 {70 | 2510 |25/150 (3 (2|0 0 5
Based
Maintenance
303145 | Elective-l  4°3: |10 0] 0 [ 30 70¢| 0] 0 0 [4007:3]0{ 0] 0 | 3
303146 | Seminar 0|00 1 0 |50/0/[045(0/0]0 1 1
Audit course- 1 MY o ,
303147 v 0 0 |
50 A Y-} 1
303145: Elective-I ) 303147 : Audit Course-V
303145A : Advanced Microcontroller and Embedded %03147A - Enetpy siorage svsiems
System
303145B : Digital Signal Processing 303147B : Start-up & Disruptive innovation
303145C : Open Elective oy
SEMESTER-II
Teaching Scheme. Examination Scheme Credit
Course Course SEM | _ SEM
code Name Th | Pr | Tu | /PW.| ISE | ESE | TW | PR | OR | Total | Th | Pr | Tu | /PW | Total
/N /IN
303148 | PowerSustems | 3| 5 | 3 § |30 |70 | 25 |50| 0 [ 1753 |1 |1| 0 |5
Com_puter
Aided Design.
303149 " of Electrical 3 (4#10 0 30 70 | SO [ O [25| 17513 |20 0 5
Machines
Control
303150 System * 3(28(18| 0 30| 70 [ 25 [0 |25(150 3 (10O 0 4
Engineering
303151 Elective-II 31010 0 30 | 70 0 0[O0 |100|3[0)|0 0 3
303152 Internship 0|00 0 100 | O 100 0O |0 0| 4 4
303153 | AwditCourse | e | g 1o | o | 0 | 0|0 |0|0| 0 | GRADE:PPNP
303151: Elective-I11 303153 : Audit Course-VI
303151A : IoT and its Applications in Electrical Engineering 303153A: Ethical Practices for Engineers
| 303151B : Electrical Mobility 303153B :Project Management
303 151C: Cybernetic Engineering
303151D: Energy Management

wiring, cabling etc. For 303149, Part A, Regular drawing by
$ tutorial credit merged with Practical.
* Conduct over and above these lectures.

#Practical consists of Part A & part B. PART A; Regular experiments & part B; to bridge the gap between theory &
actual industrial practices. For subject 303144; there will be auto cad drawing on Electrical installation, Electrical

hand & part B same drawing by AutoCAD.

TE Electrical (2019 course)
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Curriculum for Third Year of Computer Engineering (2019 Course), Savitribai Phule Pune University

Snvitribai Phule Pune Univmi y

Semester V
[ il s L 'sihemf e et S - F
& CourseName!. “.if o0 Examination Scheme and Marks | C
o * | (Hours/week G
. G e
ol @ g g =R
ElZ il 24| 2ElE Ble
Sl ElEl -S| & .,E, & Z ‘
H % " ]
Datal
310241 | Database Management | 0| | _ | 39 | 70 [ . |- |- [100 03}~ | - |03
Systems {
310242 | Theory of Computation | 03 [ - | - | 30 | 70 - - | -]100[03| - |-]03
: :
310243 SvsemsPrf)grammmg ol -] - 30 20 ) 1ol wolos! - |- |03
and Operating System
Lomputer INCIWOTXS
310244 Com uter.Networks 3l -1 -13/]70 ) oo los] -] - 103
and Security
310245 | Elective | 03| -1]-30 /70 - - | -]100]03]-|-1[03
Database Management
310046 | D2i2base Management | 01125 25| - | 50 | - |02} - )02
Systems Laboratory
Computer Networks
310247 | and Security - 102 - - - 75 | - |25| 50 | - |01]| - |OI
Laboratory
310248 | Laboratory Practice | - |04 - - - 25 | 25| - 50 - (02| - |02
310249 Semmar?nd'Techmcal Y ) i s0 | - | - 50 2ol o
Communication
Total | 15|10 | 01 | 150 | 350 | 125 |50 |25 700 | 15|05 |01 |21
310250 | Audit Course 5 Grade
Total Credit | 15 | 05 | 01 | 21
310245 Elective I Options: 310250 Audit Course 5 Options:
310245(A) Internet of Things and Embedded Systems 310250 (A) Cyber Security
310245(B) Human Computer Interface 310250 (B) Professional Ethics and Etiquettes
310245(C) Distributed Systems 310250 (C) Learn New Skills
310245(D) Software Project Management 310250 (D) Engineering Economics
310250 (E) Foreign Language
Laboratory Practice |

d Operating System and Elective I

Assignments from Systems Programming an

http://collegecirculars.unipune.ac.in/sites/documents/Syllabus2021/Forms/Allitems.aspx #5/99



Curriculum for Third Year of Computer Engineering (2019 Course), Savitribai Phule Pune University

SR SaiE A M e gL ~ — = = _
teip Jr . B e j < e e e R A R

i “ v S A : 3
310251 Data Smenc.e and Big 04| - i 30 | 70 ] ol w003 |03
Data Analytics |
310252 | Web Technology 04| - - 30 70 - - -1100(03 | -7 - ' 03
310253 | Artificial Intelligence 04 | - - 30 70 - _. lQO 03| -] -|03
310254 | Elective II 04| - - 30 70 ~ | -]1001]03|-]-]03
- 100 04
310255 | Internship** - - - - - I 100 | - | - | - | %
Data Science and Big
310256 | Data Analytics - |04 - - = 50 (25| - | 75 - 102 - 102
Laboratory
Web lechnology
310257 | WebTechnolo ozl - | - | - |25 |- 25|50 - |01 -0l
Laboratory
310258 | Laboratory Practice Il - 104 - - - 50 (25| - 75 - 102 - | 02
Total | 12 | 10| - 120 | 280 | 225 | 50 | 25| 700 12 |09 | - 21
310259 | Audit Course 6 Grade
Total | 12 |09 | - | 21
310254 Elective II Options: 310259 Audit Course 6 Options:
310254(A) Information Security 310259(A) Digital and Social Media Marketing
310254(B) Augmented and Virtual Reality 310259(B) Sustainable Energy Systems
310254(C) Cloud Computing _ 310259(C) Leadership and Personality Development
310254(D) Software Modeling and Architectures 310259(D) Foreign Language
310259(E) Learn New Skills

Laboratory Practice II:
Assignments from Artificial Intelligence and Elective I1.

** Internship:
Internship guidelines are provided in course curriculum sheet.
$S Hours/Week for Theory Course in Third Year of Engineering, Semester VI:

" As per the apex bodies’ recommendations and guidelines, it is need of the day to train the pre-final year students for
‘the industrial readiness through internship. As per the guidelines of AICTE, the duration of internship is 4-6 weeks after
coi’ﬁpletion of semester V and before commencement of semester VI, so it is apparent that the contact hours of the TE
students need to be managed meticulously. It becomes mandatory as per the structure that 4 credits for internship must

_eamed by the students. Per semester, 15 weeks duration_that is suggested ideally by the affiliated universitv will
eventually reduce to fruitful 12 weeks after the im lementation of the revised curriculum (2019 Course). With the
evaluatory introduction of internship in the structure, we are left with the choice of 4 theory courses in the sixth
semester with 12 weeks instead of traditional 15 weeks. To balance the credits and to achieve the minimum required
_contact hours, it is the reasonable choice to allot 4 hours / week for each theory course of the sixth semester of Third year

of Engineering. The additional one lecture/ week will definitely be instrumental in achieving the largest of minimum
contact hours. As such there is no correspondence of weekly load and credits eamned, the credit allotted per course remain

intact despite of the change. So it is almost imperative that the commencement of VI Semester need to be approx. 3
weeks beyond the schedule.

http://collegecirculars.unipune.ac.in/sites/documents/SyllabthOZl/ Forms/Allltems.aspx #6/99



Savitribai Phule Pune University
Board of Studies - Automobile and Mechanical Engineering
Undergraduate Program - Mechanical Engineering (2019 pattern)

302041 |Numerical & Statistical Methods 3[-[1]30[70]25]-|-[125]3]|-]1]4
302042 |Heat & Mass Transfer 3[2|-|30[70] - |[50] - [150{3 1 |- |4
302043 |Design of Machine Elements 30210-130(70] - | - |25]|125|3|1|-]4
302044 |Mechatronics 3(2]-[30[70] - | - |25[125|3|1]|-]4
302045 |Elective 1 3 -1]-130[70| - |-|-1{100]3|-[-]3
302046 | Digital Manufacturing Laboratory {2]-]-1-450]|-[-]50]-f1]-]1
302047 | Skill Development 2l --1-125|-]-[25]-|1][-]1
302048 | Audit course - V* I I N S B e B e e e
Semester-V1
302049 [Artificial Intelligence &Machine Learning |3 |2 | - [30{70| - | - |25]125]3 |1 |- 4
302050 |Computer Aided Engineering 312]-(30/70| - |50] - [I50[3|1]-|4
1302051 | Design of Transmission Systems 3[2]-/30/70] - | -[25]125/3]1|-|4
302052 |Elective II 3/-]-130]70] - |-]-]100]3|-]|-]3
302053 |Measurement Laboratory -12(-1-]-150]|-]-[50]-]1]-]1
302054 |Fluid Power &Control Laboratory -12]-|-]|-/5}|-]-[5 |-|1|-]1-
302055 |Internship/Mini project * -|4]-]-|-[100] -|-|100]-]4]|- 4
302056 | Audit course - VI° IR REEEEEE
T
Elective-I Elective-11
302045-A | Advanced Forming & Joining Processes | 302052-A | Composite Materials
302045-B | Machining Science & Technology 302052-B | Surface Engineering

Abbreviations; TH: Theory, PR: Practical, TUT: Tutorial, ISE: In-Semester Exam, ESE: End-
Semester Exam, TW: Term Work, OR: Oral

‘Mechanical Engineering)

Note: Interested students of TE (Automobile Engineering and Mechanical Engineering) can opt for
any one of the audit course from the list of audit courses prescribed by BOS (Automobile and

Instructions:
e - Practical/Tutorial must be conducted in FOUR batches per division only.

» Minimum number of Experiments/Assignments in PR/Tutorial shall be carried out as mentioned
in the syllabi of respective courses. :

e Assessment of tutorial work has to be ca,njied 0
Tutorial and Term-work shall be awarded on the basis of continuous evaluation.

o SAudit course is mandatory but non-credit course. Examination has to be conducted at the end of
Semesters for award of grade at institute level. Grade awarded for audit course shall not be

calculated for grade point & CGPA.

ut similar to term-work. The Grade cum marks for

2|Page




Savitribai Phule Pune University, Pune

T.E. (Electronics& Telecommunication Engineering) 2019 Course
(With effect from Academic Year 2021-22)

Semester-V
Teaching Examination Scheme and
Scheme Marks Credit
(Hours/Week)
Course
Code Course Name = |= |E |E o -
= ot
clgEl2|2 | B|E|HE| EIE|g £
2la |5 [5 [B = e
=& |F =
304181 | Digital Communication 03 | -|-1[30]70] - - |-[100f 03 [ - |- 03
@304182 Electromagnetic Field 03 01130170 | 25 | - | -[125] 03 | - |01] 04
Theory
304183 | Database Management 3 1 -1-130]70] - | -|-[100] 03 - [-[03
304184 | Microcontrollers 03 [-1| - (30]70]| - - |-{100] 03 | - [-]03
304185 | Elective -1 03 [ -] -|30[70 - - | -(100] 03 - - | 03
304186 | Digital Communicationf - |02} - | - | - - |50 -|50 - (o1 | -0l
Lab
304187 | Database = Managemen{ - |02 - [ - | - - - |125] 25 - |01 |- |0l
Lab
304188 | Microcontroller Lab - (o2 - -1 - - |5 |-]50 - o1 |- 0l
304189 | Elective I Lab - 102f - | - - - 25 | - | 25 - 01 | -] Ol
304190 | Skill Development - Jo2| - |- -[25]-]-]25] - (ol |-]0I
304191A| Mandatory Audit Coursg = | - [ - | = | - - - -] - - - -] -
5&
]l Total 15 [10] 01 [150{350( 50 [125|25|700 - -
Total Credit 15 | 05 |01] 21

Elective -1

1) Digital Signal Processing

2) Electronic Measurements

3) Fundamentals of JAVA Programming

4) Computer Networks




Savitribai Phule Pune University, Pune

T.E. (Electronics& Telecommunication Engineering) 2019 Course
(With effect from Academic Year 2021-22)

Semester-VI

-
|

list of audit courses prescribed by BoS (Electronics & Telecommunications Engineering)

Note: Students of T.E. (Electronics & Telecommunications) have to opt any one of the audit course from the

Teaching Examination Scheme and
Scheme Marks Credit
(Hours/Week)
Course
Code Course Name % |8 |E |E - = =
el |t (8|8 |B & 5| £ 2 &5 g
2ls |5 |E B = J | F =
== |F =
304192 | Cellular Networks 03! - | - |30]70]|-| - - [100] 03 - -1 03
304193 | Project Management 03] -] -130|7][-]-1{~-/|100] 03 -|-1 03
4194 | Power Devices & Circuits {03 | - | - [30]| 70 | - | - - |100] 03 - -1 03
304195 | Elective-II 03| -1 -1(30]70| -] - - {100| 03 - |- 03
304196 | Cellular Networks Lab - (o2 - - [a=]-4 & [F50 | 50 - 01 |- 01
304197 | Power Devices & Circuitsy - | 02| - | - | - | - 50| - | 50 0l 01
Lab
ﬁo419s Elective-1I Lab 1ozl - | - -1-125]-1]25| - [o1]-] Ol
304199 | Internship** -{-1-1-1 - [100 - - 1100| - - |04 04
304200 | Mini Project o4l - | - - |25( - |50 |75 - 02| -1 02
304191 B Mandatory AuditCourse 6% - | - | - | - | - | -| - | - | - - N O I
Total 12 | 10| 00 [120] 280 |125] 75 | 100 | 700
Total Credit 12 | 05 |04 21
%ﬁbreviations: N
1¥ Lem: In semester End-Sem: End semester TH: Theory TW : Term Work
PR: Practical ; Ofi Oral TUT: Tutorial

Elective -11

1) Digital Image Processing

2) Sensors in Automation

3) Advanced JAVA Programming

4) Embedded Processors

5) Network Security




Savitribai Phule Pune University, Pune
TE (Civil Engineering) 2019 Pattern
(With effect from Academic Year 2021-22)

| SEMESTER: V
. Teaching |Examination Scheme and
‘C&':d':e Course Name (Hosucrsi\l:;:ek) Marks Credit
1 THEEE L EEEEE
| EIE|E |E|Z
301001 |Hydrology and Water Resources| 03 | -~ | — 30|70 —- | --| - 100 |03 | - | == |- |— 03
Engineering
301002 [Water Supply Engineering 03| -] = (3070 ~-|—=1]100]03 |- |- |~=]-" 03
301003 |Design of Steel Structures Bl - T =130~ |- |100]03]~[~[~|-] 03
| 301004 Engineering Economics and 03] - | - [30][70]-—-] |- (10003 |- |~ ||~ 03
g Financial Management
| 301005 [Elective I ‘ 03 | - 13070 - | —-| - ]100]03|-|-]|—-|~ 03
301006 [Seminar - lol]~]-150] - =[50 |-|-|-[- [0 01
301007 [Hydrology and Water Resources| -- 02| - =|-[25] -|~-|25|=|0]|—-|= |= 01
[Engineering Lab
301008 |Water Supply Engineering Lab | — | 02 [ — | = | = | =[50 — | 50 |} — |~ o1 |- | - | Ol
301009 |[Design of Steel Structures Lab | -- 0l - | =|=|-]-[50]5s0 |—-|-]|-]02]- 02
301010 [Elective I Lab ozl -1 =]~-25] -/ =]25| =[O0 |~ |~ || Ol
301011 | Audit Course I: Professional | - | - | 01 | - GR| - | -| = |GR | —|=|=]—-1|-— =
Ethics and Etiquettes/
Sustainable Energy Systems
Total 15 | 10 | 02 [150|350(100 | S0 | SO 700 | 15/ 02 {01 | 02 | 01 21
Abbreviations: TH : Theory, TW: Term Work, PR : Practical, OR: Oral, TUT : Tutorial, GR: Grade
Elective I: 301005
SN Course Code Course Name
01 301005 a Advanced Fluid Mechanics and Hydraulic Machines
02 301005 b Research Methodology and I[PR
03 301005 ¢ Construction Management
04 301005d Advanced Concrete Technology
05 301005 ¢ Matrix Methods of Structural Analysis
06 301005 £ Advanced Mechanics of Structures




W

B

SEMESTER-VI

Teaching Examination Scheme and
Course Course Name Scheme Marks Credit
Code (Hours/Week)
= |= |g |B |
I HEEEHEE
28|58 & = O| kK| &
B A | =
|
301012 |Waste Water Engineering B =] ~130 0]~ |~ - |100]03]-]- ~ | 03
301013 [Design of RC Structures 03 I —-T13 70| - |-- - [100] O3 |- | — - 03
301014 |[Remote Sensing and GIS 03 | == [30 70~ ~ - [wo0]0 |-~ — [ 03
301015 [Elective II 03 | —|~30]70] |- - |100] 03 | -—|- - 03
301016 [Internship - - T - 1= l100]-- - |100] -- | O4f - [— 04
301017 [Waste Water Engineering Lab| — |02 [ — | - | - | = |--| 50 | 50 | -- — |01 |- (]|
301018 [Design of RC Structures Lab | - 04| - | - |- |-1- 50 | 50 | -- - |02 |- 02
301019 [Remote Sensingand GISLab | — |02 [ -~ | - | - 50 |- — | 50| — |[OL) -~ [= |~ 01
301020 [Elective IT Lab —To - =T =[50~ = ]3|~ |o]~][- (-] O
301021 |Audit Course II: Leadership ~- |- ]o1| - IGR| -~ |- - |GR e i --
nd Personality Development/ K
dustrial Safety ‘ :
Total | 12 [ 10 | 01 | 120 280 200 | - ‘100 700 12 (06 |- [ 03| —| 21
‘Abbreviations: TH : Theory, TW: Term Work, PR : Practical, OR: Oral and TUT : Tutorial, GR: Grade
Elective IT: 301015
SN Course Code Course Name
01 301015a Advanced Engineering Geology with Rock Mechanics
02 301015 b Soft Computing Techniques
03 301015 ¢ Advanced Surveying
04 301015d Advanced Geotechnical Engineering
05 301015¢ Architecture and Town Planning
06 301015 f Solid Waste Management
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