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P.A.H. Solapur University, Solapur
Faculty of Engineering and Technology

Program : Computer Science and Engineering

Programme Outcomes (POs)
Engineering Graduates will be able to:

1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals, and an engineering specialization to the solution of complex engineering
problems.
2. Problem analysis: Identify, formulate, review research literature, and analyze complex
engineering problems reaching substantiated conclusions using first principles of mathematics,
natural sciences, and engineering sciences.
3. Design/development of solutions: Designselutions for complex engineering problems and
design system components or prog -f"’ﬂ u\ he specified needs with appropriate
consideration for the public heal ultural, societal, and environmental
considerations.

I

4. Conduct investigations of
research methods including desig

ropriate techniques, resources, and
d modeling to complex engineering

research-based knowledge and
sis and interpretation of data, and
synthesis of the information to pt Y
5. Modern tool usage: Create
modern engineering and IT tools
activities with an understanding
6. The engineer and society: d by the contextual knowledge to
assess societal, health, safety, legal and Q 1 ral 1ssﬁes and the consequent responsibilities
relevant to the professional Biigineering p [AC 334

7. Environment and sustaJinabIhW%Wpact of the professional engineering
solutlons in societal and environmental contexts, and demonstrate the knowledge of, and need

ethics and responsibilities and

norms of the engineering pra
9. Individual and team work: Functlon effectively as an individual, and as a member or
leader in diverse teams, and in multidisciplinary settings.

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

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

12. Life-long learning: Recognize the need for, and have the preparation and ability to
engage in independent and life-long learning in the broadest context of technological change.
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, P.A.H. SOLAPUR UNIVERSITY, SOLAPUR
FACULTY OF ENGINEERING & TECHNOLOGY
CBCS Curriculum for First Year (All Branches) wef 2016-2017

Semester I : Theory Courses

Course Name of Course Engagement Credits | FA SA Total
Code Hours
L T P ESE ISE ICA
CO011/ | Engineering Physics/ 4 4 70 30 100
C012 | Engineering Chemistry $
C112 | Engineering Mathematics | 3 3 70 30 100
C113 | Applied Mechanics 4 4 70 30 100
Cl114 | Basic Electrical Engineering 3 3 70 30 100
Cl115 Basic Mechanical 3 3 70 30 100
Engineering
Cl16 Communication Skills 1 1 25 25
Total 18 18 350 175 525

Semester — I : Laboratory/Tuto

FA SA Total

Course Name of Course ngagement
Code ?‘ ours ‘T

ESE ISE ICA

CO011/ | Engineering Physics/ 25 25
C012 | Engineering Chemistr

C112 | Engineering Mathemat 25 25
Cl113 Applied Mechanics 25 25
C114 | Basic Electrical Engineering | 25 25

Cl15 Basic Mechanical - b 25 25
Engineering mx “fzm - ﬁm
=

C116 | Communication Skills  feryy | 25 25
C117 | Workshop Practice ey | 25 25
Total : ~ 175 | 175
Grand Total (3'50 175 175 700
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Semester II : Theory Courses

Course Name of Course Engagement Credits | FA SA Total
Code Hours
L T P ESE ISE ICA

CO011/ | Engineering Physics/ 4 4 70 30 100
C012 | Engineering Chemistry $

C122 | Engineering Mathematics II 3 3 70 30 100
C123 | Engineerin Graphics 3 3 70 30 100
C124 | Basic Civil Engineering 3 3 70 30 100
C125 | Computer Engineering 2 2 25 25
C126 | Basic Electronics 2 2 35 15 50
C127 | Professional Communication 1 1 25 25

Total 18 18 315 185 500

Semester — I : Laboratory / Tutorial Courses

Course Name of Course FA SA Total
Code
ESE ISE ICA
CO011/ | Engineering Physics/ 70 30 100
C012 | Engineering Chemistry §
C122 | Engineering Mathematics 70 30 100
C123 | Engineerin Graphics 70 30 100
C124 | Basic Civil Engineering 70 30 100
C125 | Computer Engineering 25# 25
C126 | Basic Electronics 35 15 50
C127 Professional Communicati _"!l. 25 25
C128 | Audit Course — Workshop for | —— @ AU Audit Course
Skill Developme v ufm o Pa
Total P R ey 53!' i!rz}a : 25 175 | 200
Grand Total L | [ha L] 26 340 185 175 700
& | FEreran wa=ran || Z
Legends used -
L — Lecture FA — Formative Assessment
T — Tutorial SA — Summative Assessment
P — Lab Session ESE — End Semester Examination

ISE — In Semester Examination
ICA — Internal Continuous Assessment

* Notes-
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$ - Indicates approximately half of the total students at FE will enroll under Group A and
remaining will enroll under Group B.

Group A will take up course of Engineering Physics (theory & laboratory) in Semester I and
will take up course of Engineering Chemistry (theory & laboratory) in semester II.

Group B will take up course of Engineering Chemistry (theory & laboratory) in Semester I
and will take up course of Engineering Physics (theory & laboratory) in semester II

* - Indicates the subject ‘Basic Electronics’ shall have lab session every alternate week.

# - Indicates the subject ‘Computer Programming’ shall have a University ‘Practical and Oral
Examination’ at the end of the semester assessing student’s programming skills.

In Semester Evaluation (ISE) marks shall be based upon student’s performance in minimum
two tests & mid-term written test conducted & evaluated at institute level.

Internal Continuous Assessment Marks (ICA) are calculated based upon student’s
performance during laboratory sessions / tutorial sessions

5. Audit Course “Workshop for Skill Development’ intends to develop few basic skills amongst
student related to any one engineering discipline of student’s choice (irrespective of his
discipline of admission). There is no separate laboratory hours specified for this course.
Student can use some of the res sessions in the semester for this course as
indicated below. If required ond regular engagement hours under
supervision of the concerned

Sr. Course of which some

No. laboratory hours can be used

1 | Electronics, Electronic Basic Electronics
Electrical, Electrical
Engineering
2 | Computer Science & Enginee Computer Programming
Information Technology == 4!“:-_-‘—..'-3
3 | Mechanical EnginegripgsBiomedi ‘ngineering , %%ineering Graphics
4 | Civil Engineering - - i iy asic Civil Engineering
{9 danaie
Each institute is at liberty tgo_degrd Ty this course by an apt teacher.

However it is desirable that %
student. Some of the exempl s

and team working skills of the
¥ curriculum of this course.

The summative assessment of this course shall be carried out at institute level and the institute shall
certify successful completion of this audit course by student.

6.

@- indicates there is no separate laboratory hours for Audit Course- Workshop for Skill
Development
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o P.A.H. SOLAPUR UNIVERSITY, SOLAPUR
— Faculty of Engineering & Technology
= Second Year (Computer Science and Engineering)

Choice Based Credit System Syllabus Structure of S.E.Computer Science and Engineering W.E.F. 2017-2018 Semester |

Course | Theory Course / Name Hrs./Week Credits Examination Scheme
Code L T P ISE ESE ICA | Total
CS211 | Applied Mathematics-I \3 1 - 4 30 70 25 125
CS212 | Discrete Mathematical 3 1 - 4 30 70 25 125
Structures
CS213 | Data Communication 3 - | - 3 30 70 -- 100
CS214 | Digital Techniques 3 - | - 3 30 70 -- 100
CS215 | Computer Graphics 3 - | - 3 30 70 -- 100
CS216 | Advanced C Concepts 3 — | - 3 -- -- --
Sub Total 18 02 | - 20 150 350 50 550
ENV 21 | Environmental Studies 1
Laboratory
ESE
POE | OE
CS213 | Data Communication --- 50 -- 25 75
CS214 | Digital Techniques --- 50 -- 25 75
CS215 | Computer Graphics -—- -- -- 25 25
CS216 | Advanced C Concepts --- 50 -- 25 75
Sub Total 150 150 100 250
Grand Total 150 500 150 800

ester Exam, ESE - End Semester Exam,ICA-
eory & POE &/Oral examination)

o Abbreviations: L- Lectures, P —
Internal Continuous Assessment,

e ———
Choice Based Credit System Syllabus Structure.of S.E.Computer Science and Engineering W.E.F. 2017-2018 Semester Il
Course | Theory Course / N‘!!ﬂ“ T T HrsY %Eiﬂ I’ mﬁﬂ ST Examination Scheme
Code 1| o I ISE ESE ICA | Total
CS221 | Applied Mathematics-IT sl

T
S Ty 30 70 25 125

CS222 Theory of Computagion-f - ’FIA—‘ 70 25 125
CS223 —— ok Bt 3 70 100

Microprocessors : h
CS224 Data Structures 3

— | - 3 70 -- 100
CS225 Computer Networks 3 -- 3 30 70 -- 100
CS 226 | Object Oriented 3 - - 3 - - - -
Programming through C++
Sub Total 18 02 | - 20 150 350 50 550
ENV 22 | Environmental Studies 1
Laboratory
ESE
POE | OE
CS223 | Microprocessors -- -- 2 1 --- 50 - 25 75
CS224 | Data Structures -- -- 2 1 --- 50 - 25 75
CS225 | Computer Networks -- -- 2 1 --- -- - 25 25
CS226 | Object Oriented -- -- 2 1 - 50 - 25 75
Programming through C++
Sub Total 18 - |10 5 - 150 100 250
Grand Total 18 | 02 |10 27 150 500 150 800

o  Abbreviations: L- Lectures, P —Practical, T- Tutorial, ISE- In Semester Exam, ESE - End Semester Exam,ICA-
Internal Continuous Assessment, ESE - University Examination (Theory &/ POE &/Oral examination)
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- P.A.H. SOLAPUR UNIVERSITY, SOLAPUR

Faculty of Engineering & Technology
Third Year (Computer Science and Engineering)
Choice Based Credit System Syllabus Structure of T.E.Computer Science and Engineering W.E.F. 2018-2019 Semester |

Course | Theory Course / Name Hrs./Week Credits Examination Scheme
Code L T P ISE ESE ICA | Total
CS311 | Operating System Concepts \3 - | - 3 30 70 -- 100
CS312 | System Programming 3 - | - 3 30 70 -- 100
CS313 | Database Engineering 3 - | - 3 30 70 - 100
CS314 | Design and Analysis of 3 1 - 4 30 70 25 125
Algorithms
CS315 | Computer Organization 3 1 - 4 30 70 25 125
CS316 | Java Programming 2 | - 2 25 -- -- 25
SLH31 | Self Learning Module 1 -- - | - 2 -- 50 -- 50
Sub Total 18 02 22 175 400 50 625
Laboratory
ESE
POE | OE
CS311 | Operating System Concepts - 50 -- 25 75
CS312 | System Programming - --- - -- 25 25
CS313 | Database Engineering - 2 - 50 -- 25 75
CS316 | Java Programming - 4 - 50 -- 25 75
Sub Total 2 150 150 100 250
Grand Total 550 150 875
e  Abbreviations: L- Lectures, P — . T- Tutorial, ISE- ter Exam, ESE - End Semester Exam,ICA-
Internal Continuous Assessment, Urn_ﬁ/erii?’ E?aminati eory & POE &/Oral examination)
Choice Based Credit System Syllabus Stru Zf-—T :E:Ca_:}u&te;&cienc ngineering W.E.F. 2018-2019 Semester Il
Course | Theory Course / Name _ Hrs./Week | Credits Examination Scheme
Code quUayTe e dl I'E* ISE ESE ICA | Total
CS321 Compiler Construction S/ S NP S ¥ 30 70 -- 100
CS322 | Unix Operating System e Ll in B e o 30 70 - 100
CS323 | Mobile Computingegesd %, sy 70 25 125
CS324 | Software Engineerinz h e i————r 70 25 125
CS325 Mobile Application 3 - 3 70 -- 100
Development B
CS 326 | Programming in C# net 2 - | - 2 25 - -- 25
SLH 32 | Self Learning Module 2 - — | - 2 50 -- 50
Sub Total 18 02 22 175 400 50 625
Laboratory
ESE
POE | OE
CS321 | Compiler Construction -- -- 2 1 --- -- --- 25 25
CS322 | Unix Operating System -- -- 2 1 -—- - --- 25 25
CS325 | Mobile Application -- -- 2 1 - 50 - 25 75
Development
CS326 | Programming in C# net -- -- 2 1 --- 50 - 25 75
CS327 | Mini Project -- -- 2 1 --- 50 --- --- 50
Sub Total 18 - |10 5 - 150 100 250
Grand Total 18 02 |10 27 150 550 150 875

o  Abbreviations: L- Lectures, P —Practical, T- Tutorial, ISE- In Semester Exam, ESE - End Semester Exam,ICA-
Internal Continuous Assessment, ESE - University Examination (Theory &/ POE &/Oral examination)
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Self Learning Module 1 Self Learning Module 2

Subjects for Humanities and Social Sciences | Subjects for Self Learning for Technical Subjects
(HSS) 1. Computer Modeling and Simulation

1. Economics 2. Software licenses and practices

2. Psychology 3. Network set up & management tools

3. Philosophy 4. Ethical Hacking

4. Sociology 5. Data Science

5. Humanities 6. UI Technologies

Note:

1. The Internal Continuous Assessment (ICA) will be assessed based on continuous internal
evaluation including class tests, assignments, performance in laboratories, Interaction in
class, quizzes and group discussions as applicable.

2. The batch size for practical/tutorials be of 15 students. On forming the batches, if the strength
of remaining students exceeds 7 stude a,new batch may be formed.

3. Mini Project shall consist of dgwe [tware based on tools & technologies learnt
in SE and TE.

4. Student shall select one Sg
‘Humanities & Social Scie

5. For TE Part I -

A. Student can select @
Course List and apy
University, Solapur

. Part I and T.E. Part II each from
Group respectively.

Solapur University, Solapur HSS
s and when conducted by Solapur

B. Student can enroll
(NPTEL) cou
and when con

- nc on Technology Enhanced Learning

rse, complete its assignments and appear for certificate examination as
THE?-%H L
faaare

document availab
More details abou . elagc.in

Project group for T.E. art II Mini Project shall be of 4 / 5 students

7. Vocational Training (evaluated at B.E. Part-I) of minimum 15 days shall be completed in any
vacation after S.E. Part-II but before B.E. Part-1 & the report shall be submitted and evaluated
in B.E. Part-1

8. Curriculum for Humanities and Social Sciences Self Learning Modules is common for all
under graduate programmes of faculty of Engineering and Technology.

o
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Faculty of Engineering & Technology

Structure of B.E.Computer Science and Engineering wef. 2019-2020

PUNYASHLOK AHILYADEVI HOLKAR SOLAPUR UNIVERSITY, SOLAPUR

Choice Based Credit System Syllabus
Semester 1
Course Theory Course Name Hrs./week Credits Examination Scheme
Code L T P ISE ESE ICA | Total
CS411 | Advanced Computer Architecture 3 1 -- 4 30 70 25 125
CS412 | Distributed Systems 3 -- -- 3 30 70 -- 100
CS413 | Modern Database Systems 4 -- -- 4 30 70 -- 100
& f14A Elective -1 3 - - 3 30 70 - 100
0
CS 414C
(& :HSA Elective-II 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 75 575
Laboratory POE | OE
CS412 | Distributed Systems -- -- -- 25 25
CS413 | Modern Database Systems -- 50 - 25 75
CS416 | Programming with Python -- 50 -- -- 50
CS417 | Project Phase-1 -4 4 -- 50 - 25 75
CS418 | Vocational Training - -- -- -- 25 25
Sub Total 150 -~ | 100 250
Grand Total 02 4 10 150 500 175 825
Abbreviations: L- Lectures, P —Practi T+ Tutor Ell, ISE* ster Exam, ESE - End Semester Exam,
ICA- Internal Continuous Assessment, ZE - Unire sﬁy Exa n (Theory & POE &/Oral
examination) Y [
. Semesterdl .. .
Course Theory Course Name™ < 41 < iHrs. J Examination Scheme
Code i ,,Ha%.,. - ISE ESE ICA | Total
CS421 | Management Information System | 3 | 1 ey 30 70 25 125
CS422 | Information and Cyber Secugt —%ﬂm T o 90 70 -- 100
CS423A | Elective-1I1 i AN R IRARS 'I 4_{ 30 70 25 | 125
0
CS423C
CS‘:24A Elective-IV 3 - - 3 30 70 - 100
0
CS424C
CS425 | # Web Technology 2 -- -- 2 25 -- - 25
Sub Total 14 | 02 | -- 16 145 280 50 475
Laboratory POE | OE
CS422 | Information and Cyber Security -- -- 2 1 -- 50 - 25 75
CS425 | Web Technology -- -- 4 2 -- 50 - 25 75
CS424 | Elective-1V -- -- 2 1 -~ -- 25 25
CS426 | Project Phase-II -- -- 6 3 -- 100 - 75 175
Sub Total - 7 200 150 350
Grand Total 14 | 02 | 14 23 145 480 200 825

Abbreviations: L- Lectures, P —Practical, T- Tutorial, ISE- In Semester Exam, ESE - End Semester Exam,
ICA- Internal Continuous Assessment, ESE - University Examination (Theory &/ POE &/Oral
examination)
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Elective I Elective 11

CS414A : Internet of Things CS415A : Business Intelligence

CS414B : Wireless Adhoc Networks CS415B : Data Mining

CS414C : Artificial Intelligence CS415C : Object Oriented Modeling and Design
Elective II1 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 deleted as and when required.

Note :

e Batch size for the practical /tutorial shall be of 15 students. On forming the batches, if the

strength of remaining student exceeds 7, then a new batch shall be formed.

e Vocational Training (evaluated at B.E. Part-I) of minimum 15 days shall be completed in any
vacation after S.E. Part-1I but before B.E. Part-I & the report shall be submitted and evaluated in

B.E. Part-I
e Appropriate Elective I & II Subjge vhen required.

e Curriculum for Humanities and So¢1a rning Modules is common for all under

graduate programmes of fac gineering
Project group for B.E.(CSE) size 4 to 5 students
Term work assessment shal Onti
tests, assignments, homewo
and attendance for theory a

sed on student’s performance in — class
5, laboratory books and their interaction
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P.A.H. SOLAP TY, SOLAPUR

FACULTY OF E TECHNOLOGY

COMPUTERSCIENCE!& ENGINEERING
wrEngy faamars

B.E. (Computer Science & Engineering) w.e.f. Academic Year 2019-20

Choice Based Credit System
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PUNYASHLOK AHILYADEVI HOLKAR SOLAPUR UNIVERSITY, SOLAPUR
B.E. (COMPUTER SCIENCE & ENGINEERING)

SEMESTER 1
CS 411 : Advanced Computer Architecture
Teaching Scheme Examination Scheme
Lectures- 3 Hr/Week, 3 Credits ESE -70 Marks
Tutorial-1 Hr/Week, 1 Credit ISE - 30 Marks

ICA- 25 Marks

Introduction

This course introduces the concepts of Advanced Computer Architecture such as parallel computer
models, pipelining & superscalar techniques. It also focuses on multiprocessor, multicomputer, data
parallel architecture, parallel models, languages and compilers.

COURSE PREREQUISITE :
Students shall have the knowledge of Digital System, Microprocessor and Computer Organization.

COURSE OBJECTIVES :
This course will enable students to
1. Differentiate multiprocesso
2. Differentiate linear and no
3. Learn parallel programmin

COURSE OUTCOMES :
At the end of the course, student

— l‘\f
‘ablefo |
1. Compare and choose mu essorq. jufd mlh\
perform operations. -

2. Compare and select hpm p.‘_e_i, n free scheduling.
3. Analyse parallel program r 0 m ler

A LL ] "‘ l L= LB b L=

puters based on memory share to

i / qHO=41 11
Unit 1: Parallel Computer 6)
The State of Computing: Evolution of Computer Architecture, System Attributes to Performance.
Multiprocessors and Multicomputers: Shared Memory Multiprocessors, Distributed Memory
Multicomputers. Multivector and SIMD  Computers: Vector Supercomputers, SIMD
Supercomputers.

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

Unit 3: Pipelining and Superscalar Techniques @)

Linear Pipeline Processors: Asynchronous and Synchronous Models, Clocking and Timing Control,
Speedup, Efficiency and Throughput. Nonlinear Pipeline Processor: Reservation and Latency
Analysis, Collision-Free Scheduling, Pipeline Schedule Optimization. Superscalar and Super
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pipeline Design: Superscalar Pipeline Design, Super pipelined Design, Super symmetry and Design
Tradeoffs

SECTION 11
Unit 4: Multiprocessors and Multicomputers t))
Multiprocessor System Interconnects: Hierarchical bus systems, Crossbar switch and Multiport
memory, Multistage and Combining Networks. Cache Coherence and Synchronization Mechanisms:
The cache coherence problem, Snoopy bus protocol, Directory based protocols, Hardware
synchronization mechanisms. Three generation of computers: Design choices in the past, present and
future development

Unit 5: Introduction to Data Parallel Architecture and SIMD Architecture 7
Introduction, Connectivity: Near neighbors, Tree and graphs, The pyramid, The hypercube,
Reconfigurable networks. SIMD Architectures: Introduction, Design Space, Fine grained SIMD
architectures (Overview, Massively Parallel Processor, Programming and applications), Coarse
grained SIMD architecture(Overview,CMS5,Programming and applications)

Unit 6: Parallel Models, Languages a
Parallel Programming Models: Shared
Object Oriented Model, Functional 1-
Language Features for parallelis
Parallelism.

@)
sage passing model, Data Parallel Model,
ol Languages and Compilers:

structs, Optimizing Compilers for

Internal Continuous Assessment tudents of different batches should be
assigned exercise problems and sh¢
ICA shall consist of minimum ten ds

o[ guldedf r the S
ents ﬁ;;bm1 the
1. Explain the architectural evolution from feﬁuentlal ala
parallel computers. —

2. Explain Flynn’s class1%%_:ﬁfan W W Bell’s taxonomy of MIMD

computers.
3. Differentiate between CISC and Wmﬁi
4. Explain the following Page
Least recently used (LR
used(LFU), Circular FIF om replacement
5. Consider the following reservation table for a four stage pipeline with a clock cycle T =20ns

computers to vector processors and

0), Least frequently

1 1213 14 |5]6
S1 [ X X
S2 X X
S3 X
S4 X | X

(a) What are the forbidden latencies and the initial collision vector ?

(b) Draw the state transition diagram for scheduling the pipeline.

(c) Determine the MAL associated with the shortest greedy cycle.

(d) Determine the pipeline throughput corresponding to the MAL and given .

(e) Determine the lower bound on the MAL for this pipeline. Have you obtained the optimal
latency from the above state diagram?
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6.

11.
12.

1

2.

Consider the five stage pipelined processor specified by the following reservation table:

1 |2 |3 |4]5 |6
S1 | X X
S2 X X
S3 X
S4 X
S5 X X

(a) List the set of forbidden latencies and collision vector.

(b) Draw the state transition diagram showing all possible initial 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 this pipeline?

Explain the following terms:
Network stages, Blocking ve ocki ks, Crossbar Network, Cross point

With neat diagram explain theld C i between the processing elements.

. With neat diagram explain the A ' el P (MPP) processing element and CM5

processing element. .
With neat diagram explain the s i ter process communication (IPC)

Flow analysis, Optimizations and.Code ge z&tion._

pr———— =
Text Books quayEte AfrEarE] fEwy
. Advanced Computer Architecture - Parallelism, Scala ility, Programmability-Kai Hwang-Tata

McGraw Hill (Unit 1,2,3,4,6) SEATIT fimmm

Advanced Computer Arghi i -Dezso Sima,Terence Fountain,
Peter Karsuk - PEARSO it §)

Reference Books

1. Computer Architecture and Parallel Processing, Hwang Briggs, McGraw-Hill

2. Computer Architecture - A Quantitative Approach, John L. Hennessy and David A.Patterson,
Elsevier
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PUNYASHLOK AHILYADEVI HOLKAR SOLAPUR UNIVERSITY, SOLAPUR
B.E. (COMPUTER SCIENCE & ENGINEEING)
SEMESTER -1
CS 412 : DISTRIBUTED SYSTEMS

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

ICA - 25 Marks

COURSE OBJECTIVES :
1. To describe the various distributed computing models and middleware.
2. To learn the message passing communication models.
3. To explore the various distributed algorithms.
4. To introduce the use of Distributed File System.

COURSE OUTCOME :
At the end of the course, student wi
1. Compare various distribute
scenario.
2. Implement message passin
Select appropriate algorith
given distributed system.

ct appropriate one for a given

ing client-server paradigm.
ronization and concurrency for a

[98)

4. Use of Distributed File Sys dlstggl;;ﬁt?d app s for societal problem.
/ SE('(’T ION —\
Unit 1 : Fundamentals e “4)
Fundamentals of OS, What% W\jﬂ istributed Computing System,
Distributed Computing Syst tribute ting Gaining Popularity, Issues in
Designing Distributed System, Introm}?’ Computing Environment, Protocols for

Distributed Systems — FLIP and \,MIER .
11 Farera wa=A 01|
Unit 2: Message Passing (6)

Introduction, Desirable features of Good Message-Passing System, Issues in IPC by Message
Passing, Synchronization, Buffering, Multidatagram Messages, Encoding and Decoding of Message
Data, Process Addressing, Failure Handling, Group communication, Case Study: RMI, CORBA

Unit 3 : Remote Procedure Calls (6)
Introduction, The RPC Model, Transparency of RPC, Implementing RPC mechanism, Stub
Generation, RPC Messages, Marshalling Arguments and Results, Server Management, Parameter-
Passing Semantics, Call Semantics, Communication Protocols for RPCs, Client-Server Binding,
Exception Handling, Security

Unit 4 : Synchronization in Distributed Systems (6)
Introduction, Process Migration, Threads, Clock Synchronization, Event Ordering, Mutual
Exclusion, Deadlock, Election Algorithms, Issues in Designing Distributed System and role of
middleware in Distributed System
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SECTION - 11
Unit 5 : Distributed Mutual Exclusion 5)
Introduction, Classification of Mutual Exclusion Algorithms, Preliminaries, A simple solution to
Distributed Mutual Exclusion, Non-Token-Based Algorithms, Lamport’s Algorithm, The Ricart-
Agrawala Algorithm, Token-Based Algorithms, Suzuki-Kasami’s Broadcast Algorithms

Unit 6 : Distributed Deadlock Detection &)
Introduction, Preliminaries, Deadlock handling strategies in Distributed Systems, Issues in Deadlock
Detection and Resolution, Control organizations for distributed deadlock detection, Centralized
deadlock detection algorithms, Distributed deadlock detection algorithms, Avoidance and Prevention
algorithms, Hierarchical deadlock detection algorithms

Unit 7 : Distributed File Systems (6)

Distributed Resource Management, Concepts of File System, Distributed File Systems -
Introduction, Architecture, Mechanisms for building Distributed File System, Design issues, Log-
Structured file systems, Case studies - Google ks

Unit 8 : Distributed Shared Mem
Introduction, Architecture and Mot A 1 f ementing DSM, Memory
Coherence, Coherence Protocols, Desigr studic

(6)

Internal Continuous Assessment
Minimum 10 assignments on abov: which wi ure assessment of Course outcomes listed.

Text books:
1. Distributed O.S Concepts and Desighll, P.K. Unit 1,2,3,4)

2. Advanced concepts in Operating Systems?.Mukesh S# 1 & N.G.Shivaratri, TMH
(Unit 5.6.7.8) qﬁﬁmﬂ%ﬁﬁ%

3. Distributed Computingf, Sunita MWWXFORD University Press
( Unit 1, Case studies 7,8 )

11 FErera \a=ran |
Reference Books:
1. Distributed System Principles and Paradigms®, Andrew S. Tanenbaum, 2nd edition, PHI

2. Distributed Systems[, Colouris, 3rd Edition
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PUNYASHLOK AHILYADEVI HOLKAR SOLAPUR UNIVERSITY, SOLAPUR
B.E. (COMPUTER SCIENCE & ENGINEEING)

SEMESTER -1
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 Marks

ICA - 25 Marks
POE — 50 marks

COURSE OBJECTIVES:
1. To describe distributed and parallel databases with its architecture and implementation.

2. To develop ability to design the database using object-oriented principles.
3. To introduce OLAP queries and data mining algorithms for data operations .
4. To describe and implement query processing techniques and algorithms.
5. To describe Bigdata and Hadoop te -
COURSE OUTCOME

1. Implement principles of pata

2. Apply object-oriented desig design

3. Apply OLAP operations o ning algorithms for prediction
4. Use query evaluation and qu ptmnzatl 1§ for query processing.

5. Describe modern database e logies ﬂ)O‘B 5 t

homogeneous & heterogeneous datab_ torage Distributed transactions, Commit

Unit 1 : Database System am ¢)
Centralized & C/S architectuires, S g;!iémsllblgr mwms Distributed databases —

protocols, Concurrency control i ed-databases,.Availability, Distributed query processing,
Heterogeneous distributed dafa qHO=41 11 g
Unit 2 : Parallel Databases @)

Introduction, I/O parallelism, Inter-query parallelism, Intra-query parallelism, Intra-operation
parallelism, Inter-operation parallelism

Unit 3 : Data Analysis and Mining t))
Introduction to decision support, OLAP: Multidimensional Data Model, Multidimensional
Aggregation Queries, Window Queries in SQL: 1999, Implementation Techniques for OLAP, Data
Warehousing, Introduction to data mining, The knowledge Discovery Process, Counting co-
occurrences, Mining for rules, Clustering, Similarity search over sequences

SECTION-II
Unit 4 : Object Based Databases (6)
Overview, Complex Data Types, Structured Types and Inheritance in SQL, Table Inheritance, Array
and Multisets Types in SQL, Object Identity and Reference Types in SQL, Object Oriented DBMS
versus Object Relational DBMS
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Unit S : Query Processing & Optimization (6)
Overview of query processing, Measure of query cost, Selection Operation, Sorting, Join Operation,
Other Operation, Evaluation of Expression, Overview of optimization, Transformation of Relational
Expressions, Estimating Statistics of Expression Results, Choice of Evaluation plans

Unit 6 : BIG data and HADOOP & No SQL ®)
Big data, characteristics of Big data, introduction to HADOOP, High level architecture of HADOOP,
HDEFS file system architecture, special feature of HADOOP, working with HAD OOP commands,
working of MAP reduce with an example. Getting started with NoSQL, Key value stores, Document
databases, New SQL, Postgre SQL

Internal Continuous Assessment (ICA) :
Practical Assignments (minimum 10 to be implemented):

1. Implement 2 PC protocol.
Implement join operation on n relati
Implement the Round Robin patt g | chdatabase environment.
Implement the Hash partitiox '
Implement the Range partitiQ
Implement Interquery paralle
Implementation of intraque
Implement Range partitio ort 0 sing intraquery parallelism through
interoperation \
Implementation of Asymm
10. Write a program to join rl &7 S using Independent Parallelism for Inter-
operation parallelism. ‘i = f :

11. Implement OLAP qu
12. Implement algorithmm m m minimum support.

13. Implement algorithm for ﬁmm es for given minimum support and
confidence.

14. Implement queries in lPPmrmmmdx types, Arrray and Multisets.
15. Implement queries fo eritance and table inher

Text Book :

1) Data base System Concepts sixth Edition, by Abra ham Silberschatz, Hen ry F. Korth, S.
Sudarshan, Sixth Edition, M cGraw Hill Publication.

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

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

e A e

e

Refernce Books:
1. Hadoop in Action, Chuck Lam, Dreamtech Press, ISBN : 97 8-81-7722-813-7.
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ﬁ PUNYASHLOK AHILYADEVI HOLKAR SOLAPUR UNIVERSITY, SOLAPUR
i B.E. (COMPUTER SCIENCE & ENGINEERING)

e
SEMESTER - 11
CS414 A: ELECTIVE -1 : Internet of Things
Teaching Scheme Examination Scheme
Lectures : 3 Hours /week, 3 credits ESE : 70 Marks
ISE : 30 Marks
PREREQUISITES :

1. Fundamentals of Communication and computer network
2. Micro controller, Network Security and Web programming

COURSE OBJECTIVES:
1. To study the genesis and impact of IoT applications and architectures in real world.

2. To illustrate diverse methods of deg objects and connect them to network
3. To get acquainted with differes / for IoT and compare them.
4. To study basic principles of : : business models.
5. To become aware of Data At
COURSE OUTCOME:

At the end of this course, students
1. Interpret the characteristics/a
model.
2. Compare smart objects and ass ated t%c ologle eployment in the network.

3. Analyze and choose the loT protocol for twork communication.

4. Apply security conce WW WT solutions.

Unit 1: Introduction to IoT (6)

Definition, Applications andﬁcttﬁmml De 1§§f [oT, Logical Design of IoT,

IoT Enabling Technologies, els

phcat10n§ of Io eployment of the architectural

Unit 2: 10T Architecture and Communication Technologies @)
IoT Architecture by Oracle, Sources of loT, M2M Communication, [oT/M2M systems, layers and
design standards, Communication Technologies

Unit 3: Elements of IoT t))
Sensor Technology, Participatory Sensing — Industrial IoT and Automotive IoT, Actuator, Sensor
Data Communication Protocols, RFID, WSN Technology

SECTION - 11
Unit 4: IoT Standards and Connectivity ¢)
Constrained Application Protocols (CoAP), Representational State Transfer (REST), Zigbee / IEEE
802.15.4, Bluetooth and its low energy profile, IEEE 802.15 WPAN, 6LoWPAN

Unit S: IoT Security and Business model 7
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Introduction to IoT Privacy, Security and Vulnerabilities, Use case and Misuse cases, [oT Security
Tomography and Layered attacker model, Business model and business model innovation for IoT,
Value Creation in the IoT, Business model scenarios for IoT

Unit 6: Case Studies (6)
Domain Specific IoTs: Home Automation, Smart Cities, Environments, Energy, Agriculture,
Industry, Health and Lifestyle

Text Book :

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

2. IoT Architecture and Design Principles, Raj Kamal, McGraw Hill Education (Unit 2, 3 & 5)

3. Building the IoT with IPv6 and MIPv6, Daniel Minoli, Wiley Publication ( Unit 4)

Reference Books:
1. The Internet of Things: Applications and Protocols, Wiley publications. Author(s): Oliver
Hersent, David Boswarthick, Omar
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PUNYASHLOK AHILYADEVI HOLKAR SOLAPUR UNIVERSITY, SOLAPUR
B.E. (COMPUTER SCIENCE & ENGINEERING)

SEMESTER I
CS 414 B : Elective-I : Wireless Ad-hoc Network
Teaching Scheme Examination Scheme
Lectures— 3 Hours/week, 3 Credits ESE — 70 Marks

ISE — 30 Marks

Introduction:

This course introduces Fundamentals and basic knowledge of Wireless networks. It also covers the
details MAC protocol, Routing protocol, Multicast routing, TLP, QOS, Energy management of ad-
hoc network.

COURSE PREREQUISITE: Students should have knowledge of Data Communication and
Computer Network

COURSE OBJECTIVES:

1. To introduce fundamentals of wix ‘

2. To learn design constraints of MAC & uting or wireless ad-hoc networks.
3. To learn security challenges a i -hoc networks

4. To learn Quality and energy manageme I fers i witeless ad-hoc networks.
COURSE OUTCOME :

be-able :th[
i senson’ networks

At the end of this course, students
1. Explain the concept of ad-ho

network architectures. ( }/
2. Explain routing protocol design issues (€speeially energy-efficiency) and protocol designs for

wireless ad-hoc network AT W o
3. Identify the issues in designing Security Protocols ‘for Ad-Eoc networks focusing on the working
performance of various security protocoISI ¥ ia LA | G

4. Differentiate protocol designs

eir applications and typical node and

tgncy and Quality of service.

SECTION-I
Unit 1: Introduction (6)
Fundamentals of wireless technology, Electromagnetic spectrum, Radio propagation Mechanisms,
Characteristics of the Wireless Channel, Applications, and 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, Design goals of MAC protocol, Classification of
MAC protocols, Contention based protocols.

Unit 3 : Routing protocols (6)
Introduction, Issues in designing a routing protocol for ad hoc wireless networks, Classification of
routing protocols,
e Table driven protocols :- Destination Sequenced Distance Vector (DSDV) , Wireless Routing
Protocol (WRP)
¢ On-demand routing protocol :- Dynamic Source Routing (DSR),Ad Hoc On-Demand
Distance Vector Routing (AODV),
e Hybrid routing protocol :-Zone Routing Protocol (ZRP)
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SECTION-II
Unit 4 : Multicast Routing in Ad hoc wireless networks 5)
Introduction, Issues in designing a multicast routing protocol, Operation of multicast routing
protocols, An architecture reference model for multicast routing protocols, Classification of multicast
routing protocols, Tree-based, Mesh-based multicast routing protocols.

Unit S : Transport Layer and Security Protocols @)
Introduction, Issues in Designing a Transport Layer Protocol for Ad Hoc Wireless Networks, Design
Goals of a Transport Layer Protocol for Ad Hoc Wireless Networks,. Classification of Transport
Layer Solutions, TCP Over Ad Hoc Wireless Networks, Security in Ad Hoc Wireless Networks,
Network Security Requirements, Issues and challenges in Security Provisioning, Network Security
Attacks, Key Management, Secure Routing in Ad Hoc Wireless Networks.

Unit 6 : Quality of service and Energy management (6)
Introduction, Issues and challenges, Classification of QoS solutions, MAC layer solutions, Network
layer solutions, QoS framework. Introduction, Need, Classification of energy management schemes,
Battery Management, Transmission Pow ystem Power Management schemes.

Text Books:
1. C. Siva Ram Murthy and B.S.
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 Ne
Education)

4. Alntroduction to Wire Ess Iagdlﬁﬁ) @m my Dharma Prakash Agrawal &

Qing-An Zeng (CENGAGE LM}F‘

&lﬁ!ﬂmﬁmu‘z

Ks— ystems by C. K. Toh (Pearson
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PUNYASHLOK AHILYADEVI HOLKAR SOLAPUR UNIVERSITY, SOLAPUR
B.E. (COMPUTER SCIENCE & ENGINEERING)
SEMESTER - I
CS 414 C : ELECTIVE -1 : ARTIFICIAL INTELLIGENCE

Teaching Scheme Examination Scheme
Lectures : 3 Hours /week, 3 credits ESE : 70 Marks
ISE : 30 Marks

Introduction :
Artificial Intelligence is a major step forward in how computer system adapts, evolves and learns. It
has widespread application in almost every industry and is considered to be a big technological shift,
similar in scale to past events such as the industrial revolution, the computer age, and the smart
phone revolution.

This course will give an opportunity to gain expertise in one of the most fascinating and fastest
growing areas of Computer Science through classroom program that covers fascinating and
compelling topics related to human intellig€neesand.itssapplications in industry, defence, healthcare,
agriculture and many other areas.

Course Prerequisite: Knowledge

COURSE OBJECTIVES :
1. To present an overview of a
2. To develop a basic understa
intelligent agents: Search,
3. To illustrate the working of vario q.arfh techn

COURSE OUTCOMES: ?TE'}T(
At the end of this course, stIﬂenE WIIHE %ﬂi! E “ “

1. Build intelligent agents for semﬂ}@

2. Comprehend optimization gnd-inference-alg

ocks of Al as presented in terms of
grence, logic, and learning.

Unit 1 Introduction (03)
Concept of Al history, current status, scope, agents, environments, Problem Formulations, Review
of tree and graph structures, State space representation, Search graph and Search tree.

Unit 2 Search Algorithms (09)
Random search, Search with closed and open list, Depth first and Breadth first search, Heuristic
search, Best first search, A* algorithm, Game Search.

Unit 3 Probabilistic Reasoning (12)
Probability, conditional probability, Bayes Rule, Bayesian Networks- representation, construction
and inference, temporal model, hidden Markov model.

Unit 4 Markov Decision process (12)
MDP formulation, utility theory, utility functions, value iteration, policy iteration and partially
observable MDPs.
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Unit 5 Reinforcement Learning 09)
Passive reinforcement learning, direct utility estimation, adaptive dynamic programming, temporal
difference learning, active reinforcement learning- Q learning.

Text Books:

1.

2.
3.

4,
5

Stuart Russell and Peter Norvig, “Artificial Intelligence: A Modern Approach” , 3rd Edition,
Prentice Hall

Elaine Rich and Kevin Knight, “Artificial Intelligence”, Tata McGraw Hill

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

Saroj Kaushik, “Artificial Intelligence”, Cengage Learning India, 2011

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

Reference Books:

1.

2.
3.

Stefan Edelkamp and Stefan Schroedl. Heuristic Search: Theory and Applications, Morgan
Kaufmann, 2011.

John Haugeland, Artificial Intelligen: a, A Bradford Book, The MIT Press, 1985.
Pamela McCorduck, Machines W, al\lnquiry into the History and Prospects of
Artificial Intelligence, A K Pete .

Zbigniew Michalewicz and Day It: Modern Heuristics. Springer; 2nd
edition, 2004.

Judea Pearl. Heuristics: Intelligg carch ategic Computer Problem Solving, Addison-

Wesley, 1984.
Elaine Rich and Kevin Knight. A
Stuart Russell and Peter
Edition,Prentice Hall, 2009.

Eugene Charniak, Drew McDermott. In &uﬁ'@‘;@;Aﬂiﬁcial Intelligence, Addison-Wesley,
1985.

Patrick Henry Winston. Attificial Int liggg‘ei Eﬁdis!).}]-m%l

&lﬁmﬁ?ﬁmu‘z

c¢Graw Hill, 1991.
s A Modemn Approach, 3rd
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PUNYASHLOK AHILYADEVI HOLKAR SOLAPUR UNIVERSITY, SOLAPUR
B.E. (COMPUTER SCIENCE & ENGINEERING)

SEMESTER -1
CS 415 A : ELECTIVE - 11 : BUSINESS INTELLIGENCE
Teaching Scheme Examination Scheme
Lectures : 3 Hours /week, 3 credits ESE : 70 Marks
Tutorial : 1 Hour/Week, 1 credit ISE : 30 Marks

ICA : 25 Marks

COURSE OBJECTIVE:
1. To introduce BI environment with its architecture, applications and tools.
2. To make students to apply data mining techniques for data analysis.
3. To describe decision support system and BI tools.

COURSE OUTCOME:
At the end of the course, student will be able to
1. Describe the basic components o / e
Apply data mining techniquesf0
Use ETL and BI tools for the'e
Describe various applicatiofis

oD

Unit 1 : Introduction to Business{I
Effective and timely decisions,
Introduction to data warehouse, ar¢

(08)
, BI architectures, ethics on BI.

Unit 2 : Decision Support System e I" ! —— 07)

Representation of decision m ation system, definition and
development of decision supp |, Tha atical cision making,

Unit 3 : Analysis of Data Mining: . (10)
Definition and applications tal m@mmnm précess#analysis methodologies, data
preparation, data validation ansformation, data re ata exploration, Univariate

analysis, Bivariate analysis, Multivariate analysis.

SECTION - 11
Unit 4 : Machine learning and Data analysis (06)
Regression, simple and multiple regression, validation of regression models, time series, evaluating
and analysis of time series, exponential smoothing models, autoregressive models

Unit S : Data mining Techniques for BI: (10)
Classification and its problems, evaluating classification models, classification trees, Bayesian
methods, neural networks, structure of association rules, Apriori algorithm, general association rules,
clustering methods, partition methods and hierarchical methods

Unit 6 : Business Intelligence Applications: (10)
Marketing models: Relational marketing, Salesforce management, Business case studies, supply
chain optimization, optimization models for logistics planning, revenue management system,
Logistics business case studies
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Text Book:

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

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

Reference Books:
1. Data Warehousing in the Real World — Anahory & Murray, Pearson Edt.
2. Data Warehousing Fundamentals — Ponniah [Wiley Publication]

Term work assessment shall be a continuous process based on student’s performance in — class
tests, assignments, homework, subject seminars, quizzes, laboratory books and their interaction
during theory
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ﬂ PUNYASHLOK AHILYADEVI HOLKAR SOLAPUR UNIVERSITY, SOLAPUR
2 B.E. (COMPUTER SCIENCE & ENGINEERING)
e SEMESTER -1

CS 415 B : ELECTIVE —II : DATA MINING

Teaching Scheme Examination Scheme
Lectures : 3 Hours /week, 3 credits ESE : 70 Marks
Tutorial : 1 Hour/Week, 1 credit ISE : 30 Marks

ICA : 25 Marks

COURSE OBJECTIVES:
1. To discuss the need and usage of various data mining techniques.
2. To learn different data Pre-processing techniques and apply them on given data.
3. To study and compare data mining techniques.
4. To identify the use of Data Mining algorithms for Problem solving.

COURSE OUTCOMES:
At the end of this course, students
1. Apply data pre-processing
2. Compare different data mi
decision making
3. Choose appropriate data m orld problem.

w data into an interpretable format.
tterns and relationships in data for

UNIT 1: Introduction
Why data Mining, What is Data sks,What kind of Data can be mined,
What kinds of Patterns can be mined?, fé(?h'n ‘support for data mining, target applications of

data mining, major issues 1% WWg Vs Knowledge Discovery in
Databases.
UNIT 2: Data Preprocessin “4)

Need to Preprocess the data,wpa rlthmamekslir g, Pata Cleaning , Data integration,
Data Reduction, Data Transf and Data Dicretization.

“

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

SECTION 11
UNIT 4: Cluster Analysis- Basic Concept and Methods )]
Cluster Analysis : What is Cluster Analysis?, Requirements for Cluster Analysis, Overview of Basic
Clustering Methods,
Partitioning Methods: k-Means: A Centroid-Based Technique, k-Medoids: A Presentative Object-
Based Technique,
Hierarchical Methods : Agglomerative Algorithms and Divisive Clustering, BIRCH: Multiphase
Herarchical Clustering Using Clustering Feature Trees, Evaluation of Clustering.
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UNIT 5: Association Rules t))
Introduction, Large Item sets, Basic Algorithms: Apriori Algorithm, Sampling Algorithm,
Partitioning Algorithm, Parallel and Distributed Algorithms, Comparing Approaches, Incremental
Rules, Advanced association rule-Techniques, Measuring the quality of rules.

UNIT 6: Web Mining )
Introduction, Web Content Mining: Crawlers, Harvest System, Virtual Web View, personalization.
Web Structure Mining: PageRank, Clever. Web Usage Mining: 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, “DATA MINING Introductory and Advanced Topics”’, PEARSON
(Units 3,5,6)
2. Han, Kamber, Pei, “DATA MIN
(Units 1,2,4)
3. Tan, Vipin Kumar, Steinbac

Techniques”, 3" Edition, ELSEVIER

ining” , PEARSON (Unit 3)

Reference Books:

1. Galit Shmueli, Nitin Pate
Student Edition.

2. M.Berry and G. Linoft,

g For Business intelligence” Wiley

Student Edition
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ﬁ PUNYASHLOK AHILYADEVI HOLKAR SOLAPUR UNIVERSITY, SOLAPUR
e B.E. (COMPUTER SCIENCE & ENGINEERING)

SEMESTER -1
CS 415 C : ELECTIVE - 11 : OBJECT ORIENTED MODELING & DESIGN

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

ICA- 25 Marks

COURSE OBJECTIVES :
1. Model and design real world problems.
2. Analyze the risk factor for software development project.
3. Develop the skills to determine which process of object oriented Analysis and design technique
should be applied to a given project.

COURSE OUTCOMES:

At the end of this course, students

1. List the objects of Unified Mod

2. Explain the working understang

3. Apply the knowledge of objec
project.

4. Devise the real world proble

0 problem statement.
analysis and design.
Sign to the given software development

ng technique.

/" SEGTION:

rt_é‘,?vi‘dl"ﬂ!r
Unit 2 : Object Modeling qUayETs SAfeearEa T (6)

Objects, classes, links and associmm and inheritance, grouping constructs,

aggregation, abstract classes, g - d restriction, multiple inheritance,
metadata, candidate keys and ithcEA T HO~TT 01| g

Unit 3 : Dynamic and Functional Modeling (6)
Events, states, operations, concurrency, nested state diagrams, advanced dynamic modeling concepts,
relation of object and dynamic models, DFD, relation of functional to object and dynamic models

Unit 1 : Introduction
Object Oriented development and the

C))

sefulness, modeling as a Design Technique.

Unit 4 : Methodology preview and Analysis “4)
OMT as a Software Engineering Methodology, The OMT Methodology, Impact of an Object-
Oriented Approach, Overview of Analysis, Problem Statement, Automated Teller Machine Example,
Object Modeling, Dynamic Modeling, Functional Modeling, Adding Operations, Iterating the
Analysis

SECTION-II
Unit S : Behavioral Modeling using UML (6)
Interactions, Use cases, Use case diagram, Interaction Diagrams and Activity diagrams, Events and
signals, State Machines, Processes and Threads, Time and space, State chart diagrams.

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

Unit 8 : Design Patterns — 1 )
What is a pattern and what makes a pattern? Pattern categories; Relationships between patterns;
Pattern description Communication Patterns: Forwarder-Receiver; Client-Dispatcher-Server;

ICA :
1. Describe object oriented methodology and themes.
2. Prepare a list of objects that you would expect each of the 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 font€lepheneanswering machine. The machine should answer
after five rings. If th C 5. 4 2edhbefore five rings, the machine should do
nothing.
b. Design functional
4. Draw Object Model with attrit tomated Teller Machine (ATM).
5. Draw Use case Diagram for St
6. Draw Sequence and collaboratic e product
7. Draw Deployment diagram fo WO [ lern homes usually have a network of
interconnected devices of diffetent kin;ls ]and" arious types of connections and
communication protocols. It €@ Z{ns caleljsr"mode\ iteless router, various computers and
devices.) ey [ —
8. Draw Component diag% inati
9. What is a Design pattern and " wha Wﬁ%scribe Pattern categories and
Relationships between patterns. HE=gYT ﬁlﬂm
Textbook: || P wa=ran ||
1. Object oriented Modelin esign: Rambaugh, Premegianl Bddy, Lorenson (PHI )
2. The Unified Modeling Language User Guide: Grady Booch, Jeams Rambaugh, Ivar Jacotson

(Addison Wesley)

Reference Books:

1.

2.

3.

Brahma Dathan, Sarnath Ramnath: Object-Oriented Analysis, Design, and Implementation,
Universities Press, 2009.

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

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

Frank Buschmann, Regine Meunier, Hans Rohnert, Peter Sommerlad, Michael Stal:Pattern-
Oriented Software Architecture, A System of Patterns, Volume 1, John Wiley and Sons, 2007.
Object Oriented Analysis and design using UML, D. Jeya Mala, S. Geetha, McGraw Hill
Publication, ISBN : 978-1-25-900674-6
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ﬁ PUNYASHLOK AHILYADEVI HOLKAR SOLAPUR UNIVERSITY, SOLAPUR
} B.E. (COMPUTER SCIENCE & ENGINEERING)

Semester I
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. To write python scripts in procedure and object oriented style.
2. To use Python standard library packages effectively for various application use-cases.

COURSE OUTCOMES:
At the end of this course, students will be able to
1. Write Python scripts using procedure and object oriented approach of writing a computer
program.
2. Exhibit ability to use Python's stafidardelibramy packages to provide solution to a given
problem. /
Design and develop Python g crface th Network and DBMS.
4. Recognize necessity of usi ;! &

(98]

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

(03)
on Model Variations, The

i am. Exeov.ﬁ}on
3 ¢tic and semantic differences between

Lines a iles.

a-u:-—'-‘:
Unit 2 : Introduction to pr m (04)
Data types, Collection data types, on ol'st xception Handling, Custom

Functions

Unit 3 : Modules and packa 1 ﬁ'mﬂ HO=T1 1 I (06)
String handling, command 1 ramming, {ime an N handling, File and directory

handling, Create, read, write delete, and rename files, Traverse directories, Concurrent Execution,
Internationalization, PyPI: Python Package
Index, pypi.python.org/pypi, Using pip to install python packages from PyPI

SECTION - 11
Unit 4 : Object oriented programming 04)
Classes, Instance Objects, Method Objects, Class and Instance Variables, Attributes and methods,
Inheritance and polymorphism

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

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

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

ICA :
Minimum 20 assignments based on above topics.

e Students should undertake minimum of 20 practical assignments based on each above topic.

e The assignments should test and develop student’s practical proficiency and ability to use
Python standard library modules and packages efficiently in writing effective code for varied
applications scenarios & requirements, use cases.

e Use of IDEs like PyCharm, Eclipse with PyDev, Jupyter Notebook for Interactive
development and debugging of Python applications is highly recommend to enhance hands

Text Book:
1. e-Resource : Python 2.7.16 doc
2. e-Resource : Python 3.7.3 doc
3. Programming in Python 3, Sec

'i\‘
Reference Books: é_ {
wid Be

1. Python Cookbook, Third Edition, zigfa"ﬁ:qﬁian K. Jones, Shroff Publishers &
Distributors Pvt. Ltd., Isw IW m
2. Learning Python FIFTH EDITION Mark Lut

3. Programming Python (English) 4%‘@[!3?13%&13

4. Testing Python, David S i i . : -81-265-5277-1
1 HqHY=A1 | %
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PUNYASHLOK AHILYADEVI HOLKAR SOLAPUR UNIVERSITY, SOLAPUR
B.E. (COMPUTER SCIENCE & ENGINEERING)

Semester I
CS 417 — Project Phase 1
Teaching Scheme Examination Scheme
Practical : 4 Hours/Week POE : 50 Marks
Credits : 2 ICA : 25 Marks

INTRODUCTION :

Project based learning is a paradigm which is becoming time-honored now a days. To keep abreast
with this, Project course is included in the curriculum which is spread over both semesters of final
year. For this course, students carry out a project as a team that allows them to demonstrate their
abilities and to develop skills within their chosen area of interest. Hardware realization as well
software projects with focus on design and research aspects are accepted. Also communicating
effectively, both in oral and written form are an important skill for engineering graduates in many
different contexts. This course also aims to foster these skills.

Course Prerequisite:
Student shall have technical compete al facet to carry project as a part of a
team. Student shall have an adept software architecture and associated
programming skills. Student shallje 0SSE _ gchnical report writing skills, presentation
skills.

COURSE OBJECTIVES :
1. Explore project identificati

DCESS a_n,d c?rry(}
Evaluate alternative approa nd _]uitl y the u\
Consider relevant social, ethical’and lega
Give an exposure to C%TEW
Enhance team Worklng ang Eeaﬁeiéhl%iﬁ | l = i i

Enhance presentation and techmw ills.

RSE OUTCOMES : |1 Tarera = 1|
. Study and select prob ocietal relevance.

U
1
2. Select an appropriate solution design with due consideration for society.
3
4
5

ture survey for real world problem.
sélected tools and methods.

SARNANE I el

CO

. Carry out impact analysis for environment and sustainablility consideration(s).
. Design a system using software engineering techniques and modern tools.
. Engage in teamwork and communicate effectively, while observing professional ethics.
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PUNYASHLOK AHILYADEVI HOLKAR SOLAPUR UNIVERSITY, SOLAPUR
B.E. (COMPUTER SCIENCE & ENGINEERING)

Semester I
CS 418 — Vocational Training
Teaching Scheme Examination Scheme
Credit : 1 ICA : 25 Marks

INTRODUCTION :

After graduation, an engineer will be serving society and country by adopting a suitable profession or
a carrier. Although, the formal education at college prepares him for this, it is also necessary for him
to get an exposure to industrial/organizational environment while he is in college. This is
accomplished by a minimum 15 days vocational training / apprenticeship student has to undertake.
This vocational training completed in any industry/software development house/any engineering
organization will give a student a flavor of tangible industrial environment as well will sharpen his
soft skills.

COURSE PREREQUISITE:
Student shall have technical compete
his vocational training. Student
presentation skills.

process at the industry/ organization of
ary technical report writing skills,

COURSE OBJECTIVES :
1. To learn professional & et
2. To demonstrate inter perso
3. To develop ability to use s

te to industry
ion skills required for IT industry
techniques.

COURSE OUTCOMES : =N
1. Exhibit an understan%)@si % ilities related to IT industry.
2. Assimilate inter personal communic ¥ sk1 ess r working in professional

environment. mFﬂT;T

3. Demonstrate technical co icati ill .
4. Acquire knowledge o are arld téchulques for real time problem
statement.

Each student must complete minimum 15 days vocational training in any industry / organization /
software development house in any vacation after S.E. Part II but before B.E. Part I and the report
prepared and submitted by the student will be evaluated in B.E. Part I. This report evaluation will be
done by the respective project guide of the student. Report shall include — certification from the
industry / organization about completion of the training, profile of the industry / organization, details
of the training, technical skills / soft skills gained, learning from training.
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PUNYASHLOK AHILYADEVI HOLKAR SOLAPUR UNIVERSITY, SOLAPUR
B.E. (COMPUTER SCIENCE & ENGINEERING)
Semester 11
CS 421 - MANAGEMENT INFORMATION SYSTEMS

Teaching Scheme Examination Scheme
Lectures: 3 Hours/Week ESE : 70 Marks
Tutorial : 1 Hour/Week ISE: 30 Marks

ICA : 25 Marks

COURSE OBJECTIVES:
1. To study basics of infrastructure and strategies used in information systems.
2. To enable the students to gather & analyze requirements and design information systems
using principles of communication technologies for a given problem.
3. To provide existing management information systems models for given domain.

COURSE OUTCOME:

aformation systems.
2. Analyze requlrements and d 0 SYS using principles of communication

3. Implement management informatic C) dels for a given problem.

(08)
formation systems are transforming
System. Business Proe€sses and Information systems, Systems
[ools and olqgies for collaboration and social business

The Role of Information Systems
business, What is new in informat
for collaboration and social business,

Unit 2:Information Systems,.l};rggnllzla[mr-ﬂf tf‘a ; |E* F (06)

Organizations and it’s features, Hov@:ﬂﬂ'ﬂgx Impact on Organizations, Competitive
strategies using information systeg hallenges-pose atggic information systems

Unit 3 : Ethical and Social (06)
Understanding Ethical, Social, political issues raised by information systems, principles for conduct
in ethical decisions, Contemporary information systems technology. Challenges to the protection
individual privacy and intellectual property.

SECTION-II
Unit 4: IT Infrastructure and Emerging Technologies (05)
IT Infrastructure, Infrastructure Components, Contemporary Hardware Platform Trends,
Contemporary Software Platform Trends, Management Issues

Unit 5 : Foundations of Business Intelligence: Databases and Information Management (08)
Organizing Data in a Traditional File Environment, Major Capabilities of Database Management
Systems, Using Databases to Improve Business Performance and Decision Making, Managing Data
Resources, Telecommunications, the internet, and Wireless Technology: Principles Components of
Telecommunications Network & Ket Networking Technologies, Different types of networks,
principle technologies and standards for wireless networking, communication , internet access.
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Unit 6: Securing Information Systems (06)
System Vulnerability and Abuse, Business Value of Security and Control, Organizational
Framework for Security and Control, Technologies and Tools for safeguarding Information
Resources

Unit 7: E-commerce: Digital Markets, Digital Goods (06)
Features of e-commerce. Digital Markets, Digital Goods, principles ecommerce business and
revenue models, e-commerce transformed marketing, e-commerce business-to-business transaction,
Role of M-commerce in business & its applications, issues related building e-commerce.

Internal Continuous Assessment (ICA) :

Teacher should prepare a group of 4-5 students (or based on their project group) assign them any

case study based on the above chapters and tell them to collect and present that case study in the

form of seminar. Evaluation will be done by teacher by considering different factors.

These are few topics for case study, teacher can suggest any other topic for case study

1. IT application in Management: BSNL CDR project (Call-Data-Record)

2. Information System Software: Case s dy on ‘\1-_\:‘ , Big Bazaar, Raymond Clothing’s

3. Application of MIS in different F R Based Blometrlc Attendance System
implemented in all government ¢ ~

Information system resource

Ecommerce: A comprehensive

ERP: One Case study on each t

Mc Donald’s supply chain mane

Cognizant implementation of Pe

Tata Motors CRM DMS Projec

10. AICTE, New Delhi (SAP CR f

11. VRL Implementation of SCM (Logistics &

Text Book: ! IS ”“ Zlii “ “m

1. Management Information SysteWMgﬂal Firm, 15th Edition by Kenneth
C.Laudon and Jane Laudon, Pga

2. Management Information™

00N Lk

n Management)

Reference Books:

1. Information Technology for Management: Transforming Organizations in the Digital Economy,
Efraim Turban,6th Edition, Wiley Edition

2. Management Information Systems: Shubhalakshmi Joshi, SmitaVaze, Biztantra

Note: Teacher can make a group of 4-5 students (or based on their project group) & assign
Case Study given in the textbook (Sr.No.l1) Evaluation will be done by teacher by considering
different factors.
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4 PUNYASHLOK AHILYADEVI HOLKAR SOLAPUR UNIVERSITY, SOLAPUR
T B.E. (COMPUTER SCIENCE & ENGINEERING)

o

Semester 11
CS 422 - INFORMATION and CYBER SECURITY
Teaching Scheme Examination Scheme
Lectures: 3 Hours/Week, 3 credits ESE : 70 Marks
Practical : 2 Hour/Week, 1 credit ISE: 30 Marks

ICA : 25 Marks
POE : 50 Marks

COURSE OBJECTIVES:
1. Extensive overview of cyber security issues, tools and techniques in cyber security domains.
2. Provide concepts of computer security, cryptography, secure protocols, detection and other
security techniques
3. Provide understanding in essential techniques in protecting Information Systems, IT
infrastructure
4. Introduce block chain technolog

COURSE OUTCOME:
At the end of this course, studen
1. Apply security technologie
2. Identify & evaluate Info
apply security measures to
3. Demonstrate the use of s
development process and i
4. Describe block chain techn

1 information.
rabilities in information system and

enhance information security in the

Unit 1: Symmetric Ciphers ! L ” h EHI “ Ii ¥ |E ht Q)
Overview — Services, Mechanism anﬂ‘w mty Architecture, A model for Network
security, Classical Encryption t er model, Substitution. Techniques,

Transposition techniques, Ro Y= || g

Unit 2: Block Cipher and Data Encryption Standard 6)
Simplified DES, Block Cipher principles, The Data Encryption Standard, The strength of DES,
Differential and Linear Cryptanalysis, Block Cipher design principles, Block Cipher Mode of
Operation.

Unit 3 : Public Key Cryptography Q)
Public Key Cryptography and RSA — Principles of Public Key Cryptosystems, The RSA
Algorithm, Key management - Other public key cryptosystems — Key Management, Diffie-
Hellman Key Exchange.

Unit 4 : Message Authentication and HASH Functions: )
Authentication requirements, Authentication Functions, Message Authentication Codes, Hash
Functions, security of Hash Functions and MACS Digital Signatures. Authentication Protocols—
Digital Signatures, Authentication Protocols, Digital Signature Standard.
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SECTION - 11
Unit S: IP Security and E-Mail Security @)
IP Security Overview, IP Security Architecture, Authentication Header, Encapsulating Security
payload, Combining Security Associations, Key Management, Secure Socket Layer and Transport
Layer Security.
Electronic Mail Security — Secure Electronic Transaction, Pretty Good Privacy, S'MIME

Unit 6: Introduction to block chain 7
Overview of block chain, public ledgers, bit coin, smart contracts, block in a block chain,
transactions, DISTRIBUTED CONSENSUS, public vs private clock chain, understanding

cyrptocurrency in block chain, permissioned model of block chain, overview of security aspect of
block chain

Unit 7: Cyber law and forensic @)
Introduction, Cyber security regulation, role of International law, the state and private sector in

Introduction to forensic, cyber eviden 2 nviestigation, internet crime investigation,
internet forensics

Internal Continuous Assessment (ICA
It should consist of the 08-10 prac
1) Implementation of Substi -
2) Implementation of Poly a ctic Ciphs r 1gCt ipher and Vernam Cipher)
3) Implementation of Transpc i \
4) Implementation of Play fai r
5) Implementation of Secure file trans i Server environment (use any one of above

method for encryptw

6) Write a program to simulate rith i |55 b
7) Install and understand dockaw hﬂm

8) Create and deploy a blogk-chain

9) Study different cyb i

Text Book:

1. Williams Stallings—Cryptography and Network security principles and practices. Pearson
Education (LPE) ( Unit I to V)

2. Melanie Swan :Blockchain: Blueprint for a New Economy :2015

3. Neena godbole “information system security”

Reference Books:

1. Behroz A. Forozan, Debdeep Mukhopadhyay, “Cyber and Network Security” McGraw Hill
Education, 2™ Edition.

2. Atul Kahate, “Cyptography and Network Security” McGraw Hill Education 3" Edition

3. Schneir, Bruce, “Applied Cryptography: Protocols and Algorithms”
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['_ = PUNYASHLOK AHILYADEVI HOLKAR SOLAPUR UNIVERSITY, SOLAPUR

B.E. (COMPUTER SCIENCE & ENGINEERING)
SEMESTER - 11
CS 423 A : ELECTIVE - 111 : 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. To explain need for Big Data Analytics.
2. To develop ability to Compare Big data processing technologies.
3. To build necessary skills to write Map Reduce programs for analyzing Big Data problem.

COURSE OUTCOME :
At the end of this course, students will be able to
1. Comprehend limitations of convention Ssand recognize need for Big Data Analytics.

2. Compare Big data processing 1C pOse appropriate one for a given scenario.

“4)
ictured data, Ease with Structured data,
ctured data, sources of unstructured
lace me in the basket.

d Data, Sources 0
structured | data,
1th un%t?uétured data

Classification of Digital Data, St
Semi-Structured data, sources of §¢
data, Issues with terminology, Deal;

_._._|

Unit 2: Introduction to Blgm m “@
Big data, What is big data? ig'dath? aracteristics' of data which are not definitional

traits of big data, Challenges with blngiEWerses Puzzle, Fill in the blanks.

Unit 3: Big Data Analytics I ﬁ!‘rm'r HO=T1 01 (6)
Big Data Anayltics, Analyt , Analytics 2.0, Analyt Traditional BI vs. Big Data
Envirnoment, Terminologies used in Big Data Environment, Big Data Technology Landscape,
NoSQL Databases, NoSQL Vs. RDBMS, NewSQL, Hadoop, Hadoop 1.0 vs. Hadoop 2.0, Exercises,
Data Science is multidisciplinary, Data Scientist - Your new best friend.

Unit 4: Introduction to Hadoop (10)
Introducing Hadoop, Why not RDBMS, Distributed Computing Challenges, A Brief History of
Hadoop, Hadoop Overview, Hadoop Components, High Level Architecture of Hadoop, Hadoop
Distributed File System, HDFS Architecture, Daemons Related to HDFS, Working with HDFS
Command, Special Features of Hadoop, Processing Data With Hadoop, Introduction How Map
Reduce Works, Map Reduce Example, Word Count Example using Java Managing Resources and
Applications with YARN Introduction, Limitation of Hadoop 1.0, Hadoop 2: HDFS, Hadoop 2:
YARN, Interacting with Hadoop EcoSystem Hive, Pig, HBase, Sqoop.

SECTION - 11
Unit 5: Introduction to MongoDB @
Recap of NoSQL databases, MongoDB — CRUD, MongoDB- Arrays, Java Scripts, Cursors, Map
Reduce Programming, Aggregations.
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Unit 6: Introduction to Cassandra ()
Features of Cassandra, CQLSH - CRUD, Collections, Counter, List, Set, Map, Tracing.

Unit 7: Introduction to Hive 8)
What is Hive? History of Hive and Recent Releases of Hive, Hive Features, Hive Integration and
Work Flow, Hive Data Units, Hive Architecture, Hive Primitive and Collection Data Types, Hive
File Format, Hive Query Language(HQL)-Statements — DDL,DML. Hive Partitions — Bucketing,
Views, Sub Query, Joins, Hive User Defined Function, Aggregations in Hive, Group by and Having,
Serialization and Deserialization, Hive Analytic Functions.

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

Internal Continuous Assessment (ICA) :
1. Objective of assignments should b
into practice the concepts and term
2. Assignments must be of naturg cquirc studentsito identify the use case scenarios for
using technologies mentioned i

nderstanding and assess their ability to put

Text Book :
1. Big Data and Analytics, Seem: ippan, - Wiley India Pvt. Ltd.
2. Hadoop: The Definitive Guide

dition, Tom WHites-O'reilly Media.
3. Programming Hive, Edward R an Wai ason Rutherglen, Edward Capriolo. -
O'reilly Media. /

. 1 n, D}é j
4. The Definitive Guide to Mongoéng— J‘d@h;uide to Dealing with Big Data Using

MongoDB (Definitive W WW Plugge, Peter Membrey, Tim

Hawkins. -
5. Programming Pig, by Alan Gatesmﬁﬂa‘rﬂﬁ
6. Cassandra: The Definitive Gui itt=-O'rei edia.
i qHO=T1 01

Reference Book :

1. Big Data For Dummies, Judith Hurwitz, Alan Nugent , Dr. Fern Halper, Marcia Kaufman, by
Wiley Brand.

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

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

4. Hadoop in Action, Chuck Lam, Dreamtech Press, ISBN : 978-81-7722-813-7.
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PUNYASHLOK AHILYADEVI HOLKAR SOLAPUR UNIVERSITY, SOLAPUR
B.E. (COMPUTER SCIENCE & ENGINEERING)
SEMESTER - 11
CS 423 B : ELECTIVE — 111 : HUMAN COMPUTER INTERACTION

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 need in the interaction system
2. Understand various interaction design techniques and models
3. Understand the theory and framework of HCI
4. Understand and analyze the cognitive aspects of human — machine interaction

COURSE OUTCOME :
At the end of this course, students wil
To develop good design for humén . On system
Analyze the user’s need in intgta

To design new interaction max
Evaluate the usability and effe
To know how to apply intera

Nk W=

| \
er, T{ interact
t G_OPES‘*L%':
Unit 2 QUAYETE Afeearddl Tt )
Design Process - Interaction desmjﬂﬁfqm the software process, Design rules,
Implementation support, Evaluati i ni ign, User support

i qHO=T1 01

Unit 3 Q)
Models and TheoriesO Cognitive models, Socio-organizational issues and stakeholder requirements,
Communication and collaboration models, Task analysis, Dialogue notations and design, Models of
the system, Modelling rich interaction

Unit 1
Introduction, The human, The ¢o
Systems, Guidelines, Principles, and

(6))
Paradigms, Usability of Interactive

Unit 4 (6)
Interaction Styles- Direct Manipulation and Virtual Environments, Menu Selection, Form Filling and
Dialog Boxes, Command and Natural Languages, Interaction Devices, Collaboration and Social
Media Participation

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

Unit 6 5)
Outside the Box- Group ware, Ubiquitous computing and augmented realities, Hypertext,
multimedia, and the world wide web Text
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Unit 7 (6)
Information Search and visualization - Introduction, Search in Textual Documents and Database
Querying, Multimedia Document Searches, Advanced Filtering and Search Interfaces, Information
Visualization, OAI Model for Website Design.

Unit 8 5)
Hypertext, Multimedia and the world wide web, Introduction, Understanding hypertext, Web
technology and issues, Static web content, dynamic web content

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

Text Books :

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

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

Reference Book :
1. Human Computer Interaction, se a0e thing, India Edition, ISBN No0.978-81-

315-1137-4

2. The Essential Guide to User Infe ] , ¢ on, An Introduction to GUI Design
Principles and Techniques, Wilb ' g ) Ltd., ISBN : 81- 265-0280-0

3. The Essential of Interaction Des Alan Co b Reimann, David Cronin, Wiley India
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ﬁ PUNYASHLOK AHILYADEVI HOLKAR SOLAPUR UNIVERSITY, SOLAPUR
LT B.E. (COMPUTER SCIENCE & ENGINEERING)
S SEMESTER - 11
CS 423 C: ELECTIVE - 111 : ARTIFICIAL NEURAL NETWORKS

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 improve learning.
4. To create prototype applications of real world using artificial neural networks.

COURSE OUTCOMES :

At the end of this course, students willh
1. Demonstrate different learning :
2. Calculate the performance of efined parameters.
3. Apply different optimizatiof results of learning.
4. Create prototype applications < ‘ ith'the use of artificial neural networks.

Unit 1 Introduction
Biological neuron, Models of artific
rules

Unit 2 Learning & adaptat m Q)
Classification Neural learmnE 3igs-ﬁeﬁb . per PLro mldrow Hoof, Winner take all

outstar learning rule.

Q)

al processing, neural network learning

Unit 3 Perceptron 1 ﬁ'mn Y= || 4
Discrete perception as a cl ecision and discrime ctions, Linearly non separable
patterns. Perceptron training for two class and multiclass dichotomizer.

Unit 4 Multilayer networks )]
Delta learning rule for multiperceptron layer, Generalized Delta learning rule, Feed forward recall
and error back-propagation, Training algorithm.

Unit S Performance “4)

Madeline, Network pruning, Marchands, Neural tree and filing algorithm, Prediction network
SECTION - 11

Unit 6 Unsupervised learning &)

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

Unit 8 Optimization techniques 5
Optimization using Hop field networks. Travelling salesperson problem, Iterated gradient descent
techniques. Simulated annealing technique, Random search technique genetic algorithm for
optimization problems.

Unit 9 Application of ANN “4)
Character recognition, Speech recognition, Signature verification application, Human face
recognition

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

Text Books : -

1 Introduction to Artificial Neural Systems a (JAICO

2 Elements of Artificial Neural Netw 5= Me [ anka (PENRAM)
3 Introduction to Artificial Neural e rayana (PHI)

Ref. Books :
1. An introduction to ANN by Ande
2. Neural Networks a comprehensive
3. Elements of ANN by Mohan Ra
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ﬁ PUNYASHLOK AHILYADEVI HOLKAR SOLAPUR UNIVERSITY, SOLAPUR
B.E. (COMPUTER SCIENCE & ENGINEERING)
e SEMESTER - I1

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

Examination Scheme
ESE — 70 Marks
ISE — 30 Marks
ICA — 25 Marks

Teaching Scheme
Lectures :3 Hours /Week, 3 Credits
Practical : 2 Hours/ Week, 1 Credit

COURSE OBJECTIVES :
1. To describe knowledge of the software testing process and various methods of testing.

2. To describe generation and execution of test strategy &test plan.
3. To discover correctness, completeness and quality of software.
4. To identify manual and automatic software testing along with use of automated testing tools.
5. To apply techniques and tools of software testing in order to improve the quality of software
product.
COURSE OUTCOME :

At the end of this course, studen
1. Compare the different so
scenario.
2. Design test strategy & test
3. Apply different approache
engineering processes.
4. Demonstrate automated tes

select the suitable one for a given

ssurance and standards for software

]

it

ols to te F"'soft

—— N i —
- ==

Introductlon Basics of Software Tesﬁﬂ}ﬁﬂp}ﬂb

®
stlng, Testing During Development Life
onceptions About Testing, Principles

Cycle, Essential of Software Testjng,.Eea 0
of Software Testing, Test Pol '
Life Cycle, Defect Managt
Methodologies

Eafor, Mistake in Software, Defect
trategy, Developing Testing

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

Unit-3: Levels of Testing (6)
Levels of Testing, Proposal Testing, Requirement Testing, Design Testing, Code Review, Unit
Testing, Module Testing, Integration Testing, Big-Bang Testing, Sandwich Testing,

Unit-4: System Testing (6)
GUI Testing, Compatibility Testing, Security Testing, Performance Testing, Volume Testing, Stress
Testing, Load Testing, Installation Testing, Regression Testing, Smoke Testing, Sanity Testing, Ad
hoc Testing, Usability Testing,Acceptance Testing-Alpha Testing, Beta Testing, Gamma Testing.

P.A.H. Solapur University, Solapur B.E.(Computer Science and Engineering) w.e.f. 2019-2020 Page 45 of 53



SECTION - 11
Unit 5: Test Planning & Documentation 8
Test Planning-The goal of Test Planning, Test Planning Topics, Writing and Tracking Test Cases-
The Goal of Test Case Planning, Test Case Planning Overview, Test Case Organization and
Tracking, Reporting Bugs- Getting Your Bugs Fixed, Isolating and Reproducing Bugs

Unit 6: Quality Concepts & Software Quality Assurance (6)
Quality Concepts-What is Quality?, Software Quality, The Software Quality Dilemma, Achieving
Software Quality, Software Quality Assurance-Background Issues, Elements of Software Quality
Assurance, SQA Processes and Product Characteristics, SQA Tasks, Goals and Metrics

Unit-7 Formal Approaches to SQA 6)
Statistical SQA, Software Reliability, The ISO 9000 Quality Standards, CMM, The SQA Plan.

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

Reference tutorials:
1. Spoken Tutorials on Selenium
search/?search foss=Selenium&se

at http://spoken-tutorial.org/tutorial-

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

Text books: {Q

1. Software Testing Principles, Techniques’ !ﬂd!‘"Poa}s, By M G Limaye, Published by Tata
McGraw-Hill Education WWO&WB) 978-0-07-013990-9,
ISBN (10): 0-07-013990-3"(Chapter.1 & 3)

2. Software Testing, Second Edmmmm Published by SAMS, ISBN-13: 978-

0672327988 ISBN-10: 06
%essman, 8 th Edition, Publisher
Reference books:

3. Software Engineering: A P
McGraw Hill (Chapter 5)
1. Software Testing Principle and Practices By Ramesh Desikan, Gopalaswamy Ramesh, Pearson
Education, ISBN 978-81-7758-121-8
2. Software Testing Principles and Practices By Naresh Chauhan, Publisher OXFORD
UNIVERSITY PRESS-NEW DELHI, ISBN 0-19-806184-6
3. Beautiful Testing: Leading Professionals Reveal How They Improve Software By Adam
Goucher, Tim Riley, Publisher O’reilly
4. Foundations of Software Testing By Rex Black, Dorothy Graham, Erik Van Veenendaal, Isabel
Evans, Published by Cengage Learning India Pvt Ltd.
5. Lessons Learned in Software Testing by Cem Kaner , James Bach , Bret Pettichord, Publisher
Wiley
Testing Computer Software Cem Kaner, Jack Falk, Hung Q. Nguyen, Publisher Wiley
7. Selenium Testing Tools Cookbook By Unmesh Gundecha Published by Packt, ISBN: 978-1-
84951-574-0
8. Dr. K.V.K.K. Prasad, “Software Testing Tools: Covering Win Runner, Silk Test, Load Runner,
JMeter and Test Director With Case Studies”, Dreamtech Publications ISBN:10:81-7722-532-4

o
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m PUNYASHLOK AHILYADEVI HOLKAR SOLAPUR UNIVERSITY, SOLAPUR
B.E. (COMPUTER SCIENCE & ENGINEERING)
i SEMESTER - 11

CS 424 B : Elective-1V : CLOUD COMPUTING

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

ICA — 25 Marks

COURSE OBJECTIVES :
1. To describe the various service models and deployment models of cloud computing.
2. To explore the necessary skills as per the requirements of cloud based solutions.
3. To describe financial and technological implications for a cloud computing platforms.
4. To introduce the security and privacy concerns in cloud computing.

COURSE OUTCOME :
At the end of this course, students
1. Analyze various hardware &
environment.

2. Identify different cloud basgc
Determine financial and tec
4. Identify Security and Privag

oriate one for implementation of cloud

yiven requirements.
electing cloud computing platforms.
fing for data management.

(98]

' SE¢T}ON
Unit 1 : Overview of Cloud Computing (10)
Brief history and evolution — Histo v of ‘él&&,&)mgutmg, Evolution of Cloud Computing,
Traditional vs. Cloud Com% W\msewice models (IaaS, PaaS &
SaaS). Cloud deployment made ate Hy 1 mmunity Cloud), Benefits and

Challenges of Cloud Computing

Unit 2 : Virtualization i ﬁ'mn U= 1| t))
Basics of virtualization, Se alization, migrafio iques, Role of virtualization in
Cloud Computing.

Unit 3 : Working with Private Cloud t))]

Private Cloud Definition, Characteristics of Private Cloud, Private Cloud deployment models,
Private Cloud Vendors — CloudStack, OpenStack, Benefits and Challenges. Implementation of
Private Cloud using any one of OpenStack/CloudStack.

SECTION 11
Unit 4 : Working with Public Clouds (12)
What is Public Cloud, Why Public Cloud, When to opt for Public Cloud, Public Cloud Service
Models, and Public Cloud Vendors and offerings ( laaS, PaaS, SaaS). Basic compute, storage,
networking and IAM services of anyone of AWS/Microsoft Azure/Google Cloud platform

Unit 5 : Overview of Cloud Security ¢))
Explain the security concerns in Traditional IT, Introduce challenges in Cloud Computing in terms
of Application Security, Server Security, and Network Security. Security reference model, Abuse
and Nefarious Use of Cloud Computing, Insecure Interfaces and APIs, Malicious Insiders, Shared
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Technology Issues, Data Loss or Leakage, Account or Service Hijacking, Unknown Risk Profile,
Shared security model between vendor and customer in IJAAS/PAAS/SAAS, Implementing security
in AWS.

Unit 6: Future directions in Cloud Computing “)
When and not to migrate to Cloud, Migration paths for cloud, Selection criteria for cloud
deployment, Issues/risks in cloud computing, Future technology trends in Cloud Computing.

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

Text Book :

1. Cloud Computing: Principles and paradigms By Raj Kumar Buyya, James Broberg, Andrezei
M.Goscinski, 2011 Cloud Computing, By Michael Miller, 2008.

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

3. Cloud Computing: A Practical A
Elsenpeter, McGraw Hill, 2010.

4. Handbook of Cloud Computing; 301k A scalante (Editors), Springer, 2010.

Reference Book :

1. Cloud Security, A comprehens
Russell Dean

2. Cloud computing: Implementa

3. Mastering Cloud Computing,
Hill, 2013

omputing by Krutz, Ronald L.; Vines,

By Rittinghouse, John, W.
ecchiola, S. Thamarai Selvi, McGraw
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ﬂ PUNYASHLOK AHILYADEVI HOLKAR SOLAPUR UNIVERSITY, SOLAPUR
o B.E. (COMPUTER SCIENCE & ENGINEERING)

SEMESTER - 11
CS 424 C : Elective-IV : MACHINE LEARNING

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

ICA — 25 Marks

COURSE OBJECTIVES :

1. To teach necessary fundamental concepts and terminologies used in Machine Learning

2. To develop sound understanding of mathematical fundamentals required to build, evaluate and
analyze Machine learning models.

COURSE OUTCOMES :
At the end of this course, students will b
1. Interpret the need of machine learg
2. Build machine learning models
3. Analyze machine learning mod

f machine learning.

(C))
¢ Learning?, Leveraging the Power of
ining with Machine Learning, Putting

Unit 1: Introduction to Machine le
e Understanding Machine
Machine Learning, The Role
Machine Learning in Conte

e Applying Machine Learning géettmg\ atarted with'a Strategy, Applying Machine Learning
to Business Needs, Understanding Mac 1ng Techniques, Tying Machine Learning

Methods to Outcomeiaymiten afreared wrzEr
Unit 2: Offerings of Machine learnlw i?IEIT‘TTE' 4)

¢ Looking Inside Machinegl-es Machine Learning on Applications,Data
Preparation, The Mac

e Getting Started with€ @w Machine Learning Can Help,
Focus on the Business Problem, Requirement of Collaboration in Machine Learning,
Executing a Pilot Project, Determining the Best Learning Model.

Unit 3: Basic mathematics for Machine Learning (10)
e Getting Started With The Math Basics: Working with Data, Exploring the World of
Probabilities, Describing the Use of Statistics, Interpreting Learning As Optimization,
Exploring Cost Functions, Descending the Error Curve,
Updating by Mini-Batch and Online.

Unit 4: Validating Machine Learning Models (12)

e Validating Machine Learning: Checking Out-of-Sample Errors, Getting to Know the

Limits of Bias, Keeping Model Complexity in Mind and Solutions Balanced, Training,

Validating, and Testing, Resorting to Cross-Validation. Looking for Alternatives in

Validation., Optimizing Cross-Validation Choices, Avoiding Sample Bias and Leakage
Traps, Discovering the Incredible Perceptron
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e Simplest learning strategies to learn from Data: Discovering the Incredible Perceptron,
Growing Greedy Classification Trees, Taking a Probabilistic Turn

Unit S: Improving Machine Learning Models (10)
e Improving Machine Learning Models: Studying Learning Curves , Using Cross-Validation
Correctly , Choosing the Right Error or Score Metric , Searching for the Best Hyper-
Parameters , Testing Multiple Models , Averaging Models , Stacking Models, Applying
Feature Engineering , Selecting Features and Examples , Looking for More Data

Unit 6: Applications of Machine Learning 5
e Applying Learning to Real Problems: Classifying Images, Scoring Opinions and
Sentiments, Recommending Products and Movies, Using Machine Learning to Provide
Solutions to Business Problems. Future of Machine Learning.

Internal Continuous Assessment (ICA) :

Minimum 15 assignments requiring students
models using either R or Python script
MATLAB, Octave.

esign implement and validate machine learning
ine learning toolkits and frameworks like

Text Books:

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

2. Machine Learning For Dummi
Dummies; First edition)

by Judith Hurwitz, Daniel Kirsch

Luca Massaron (Published by For

Reference Books: 'é_
itchell (Pu

1. Machine Learning by Tom M. Mi raw Hill Education; First edition + New

Chapters from Second edqlﬂia-s-;‘-m m (AG T T4

&lﬁ!ﬂmﬁmu‘z
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ﬁ PUNYASHLOK AHILYADEVI HOLKAR SOLAPUR UNIVERSITY, SOLAPUR
i B.E. (COMPUTER SCIENCE & ENGINEERING)

E SEMESTER - 11
CS 425 : WEB TECHNOLOGY
Teaching Scheme Examination Scheme
Lectures : 2 Hours /week, 2 credits POE: 50 Marks
Practical: 4 Hours/ week, 2 credit ICA: 25 Marks
ISE : 25 Marks
COURSE OBJECTIVES :

1. To design web pages using HTML and CSS.
2. To use client side and server side scripting technologies to develop web applications

COURSE OUTCOMES :
At the end of course, students will be able to
1. Design and develop web pages using HTML and CSS.
2. Analyze client/server side scripting“t€chnelegiesito meet requirements of web application and
e

choose an appropriate one.
3. Design and Develop web ap
given problem.

r side scripting technologies for a

Unit 1: UI Design:

HTMLS5: What is HTMLS - Feat
Media tags (audio and video tags)
— Geolocation API - Web storage (S€8s;

CSS3: What is CSS3 —Features of Cf ion of border radius, box shadow, image

border, custom web fontw W gﬁﬁ cts(shadow) - 2D and 3D
Transformations - Transitionsto elém imations elements

Unit 2: Responsive Web Design “4)
Responsive Design: What is —Ilhwﬁﬁlﬂ'lﬁlﬁ‘ﬂI Tkt s — Fluid Layout, Fluid Images
and Media queries- Introducti WD Framework

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

(&)
ags — New Input Elements and tags -
anvas API - Drag and Drop features

Unit 3: Introduction to JavaScript “4)
Introduction - Core features - Data types and Variables - Operators, Expressions and Statements -
Functions & Scope - Objects - Array, Date and Math related Objects - Document Object Model -
Event Handling —Browser Object Model - Windows and Documents - Form handling and
validations.

Object-Oriented Techniques in JavaScript - Classes — Constructors and Prototyping (Sub classes and
Super classes) — JSON —Introduction to AJAX.

Unit 4: RESTful Web Services “4)
REST and the Rebirth of HTTP, RESTful Architectural Principles, The Object Model, Model the
URIs, Defining the Data Format, Assigning HTTP Methods, JAX-RS.
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SECTION - 11
Unit 5: Introduction to Server-side JS Framework — Node.js 3)
Introduction - What is Node JS — Architecture — Feature of Node JS - Installation and setup -
Creating web servers with HTTP (Request & Response) — Event Handling - GET & POST
implementation - Connect to NoSQL Database using Node JS — Implementation of CRUD
operations.

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

Unit 7: Introduction to Client-side JS Framework — Forms and Routing in Angular 4.0 A3
Template Driven Forms - Model Driven Forms or Reactive Forms - Custom Validators -
Dependency Injection - Services - RxJS Observables - HTTP - Routing

Unit 8: PHP and MySQL “4)
Introduction to PHP 5 and PHP 6, varia d. cc program flow, functions, arrays and files
and directories, Forms and DatabasgS fintegrati itheMySQL applications on PHP

Internal Continuous Assessment
1. Objective of assignments sho
into practice the concepts and tet
2. Assignments must be of natufe
using technologies mentioned in

standing and assess their ability to put

(0 identify the use case scenarios for

-

Text Books /Reference Books: #-;.':
1. Harvey & Paul Deitel& aﬁwm?eltel “Internet and World Wide
Web - How To Program%&%n rson BEducati
2. Achyut S Godbole and Atul Kah;ﬂﬁm >, Second Edition, Tata McGraw Hill,

2012.

3. Thomas A Powell, Fritz eiﬂbrﬁmaScWCbin) ct€ Reference”, Third Edition, Tata
McGraw Hill, 2013.

4. David Flanagan, “JavaScript: The Definitive Guide, Sixth Edition”, O'Reilly Media, 2011

5. Bear Bibeault and Yehuda Katz, “jQuery in Action”, January 2008

6. Web link for Responsive Web Design - https://bradfrost.github.io/this-is-responsive/

7. Ebook link for JavaScript - https://github.com/jasonzhuang/tech books/tree/master/js

8. Nathan Rozentals, “Mastering TypeScript”, April 2015

9. Nate Murray, Felipe Coury, Ari Lerner and Carlos Taborda, “ng-book, The Complete Book on
Angular 4” September 2016

10. AmolNayak, “MongoDB Cookbook Paperback” , November 2014

11. KrasimirTsonev, “Node.js by Example Paperback”, May 2015

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

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

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

15. Web link for MongoDB: https://www.mongodb.com/
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PUNYASHLOK AHILYADEVI HOLKAR SOLAPUR UNIVERSITY, SOLAPUR
B.E. (COMPUTER SCIENCE & ENGINEERING)
Semester 11
CS 426 — Project Phase 11

Teaching Scheme Examination Scheme
Practical : 6 Hours/Week POE : 100 Marks
Credits : 3 ICA : 75 Marks
INTRODUCTION :

Project based learning is a paradigm which is becoming time-honored now a days. To keep abreast
with this, Project course is included in the curriculum which is spread over both semesters of final
year. For this course, students carry out a project as a team that allows them to demonstrate their
abilities and to develop skills within their chosen area of interest. Hardware realization as well
software projects with focus on design, development and research aspects are accepted. Also
communicating effectively, both in oral and written form are an important skill for engineering
graduates in many different contexts. This course also aims to foster these skills.

COURSE OBJECTIVES : /-\\
1. Apply programming skills Zr 4 s’ 0 Obal, economic, environmental and

societal problems.
Apply engineering and mana
Implement project using late :
Expose students to test and & : ules 1ed project.
Enhance team working and'l
Enhance presentation and tec

AN

-

COURSE OUTCOMES : ™

"
1. Analyze technologic fwh lon with relevance to environment
y sicayaliepyaiiysy P { TR

and sustainablility.

2. Explore state-of-art tools and erlop solutions meeting societal and

professional needs.

Develop a system thro dﬂmemmlC ycle.
Demonstrate ability t ¢ 1n teamwork while obseiy ofessional ethics.

Write and present a well organized project report
Inculcate habit of self study and lifelong learning.

-

ANl
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