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VISION STATEMENT OF VELLORE INSTITUTE OF TECHNOLOGY

Transforminglife throughexcellencein educationandresearch.

MISSION STATEMENT OF VELLORE INSTITUTE OF TECHNOLOGY

X World class Education Excellence in education, grounded in ethics @nitical
thinking, for improvement of life.

x  Cutting edge ResearchAn innovation ecosysteno textend knowledge angolve
critical problems.

x Impactful People Happy, accountable, caring and effective workforce and
students.

x Rewarding Co-creations Active collaboration with national & international
industries & universities for productivity amtonomic development.

X Service to Society Service to the region and world through knowledge and
compassion.

VISION STATEMENT OF THE SCHOOL OF COMPUTER SCIENCE AND
ENGINEERING

X To be a worledrenowned centref education, research and service in computing and
allied domains.

MISSION STATEMENT OF THE SCHOOL OF COMPUTER SCIENCE
AND ENGINEERING

x To offer computing education programs with the goal that the students beconfe
technically competent and devellifelong learning sKill.

x To undertake patbreaking research that creates new computing technologies ang
solutions for industry and society at large.

x To foster vibrant outreach programs for industry, research organizations, acadenfia

and society.



M. Tech. Computer Science and Engineeribgyear
Integrated [In Collaboration with Virtusa]

(PEOs)

1. Graduate will acquire fundamental knowledge and expertise essential for professional
practice in computer engineering.

2. Graduates will use suitable principle, hypothesis, mathematics and computational
technologyto analyze and solve problems encounteredin the applications of computer
systems.

3. Graduateswill own a professional attitude as an individual or a team member

with contemplation for society, professional ethics, environmental factors and motivation
for lifelong learning.

4. Graduates will communicate, using oral, written and compbésed communication
technology, as well as function effectively as an individual and a team member in
professionaknvironment.

5. Graduates will realize the local, national and global issues tekatdhe growth and
applications of computer systems and to be solicitous of the impact of these issues on

differentcultures.




M. Tech.ComputerScienceandEngineering 5 year
IntegratedIn Collaboration withVirtusa]

PROGRAMME OUTCOMES (POs)

¥ PO_1Havinganability to applymathematicsindsciencein engineering
applications.

¥ PO_2Having a clearunderstandingf the subjectrelated conceptsandof
contemporaryssues.

% PO_3Having an ability to designa componenbr a productapplyingall the
relevantstandards and with realistonstraints.

¥ PO_4 Havinganability to designandconductexperimentsaswell asto analyzeand
interpretdata.

¥ PO_5 Having an ability to use techniques,skills and modern engineering
toolsnecessarjor engineeringractice.

¥ PO_6Having problemsolving ability-solving social issuesand engineering
problems.

¥, PO_7Havingadaptivethinking and adaptability.

¥, PO_8Havingaclearunderstandingf professionabndethicalresponsibility.
¥ PO_9Having crosscultural competencyexhibited by working in teams.

% PO_10Havinga goodworking knowledgeof communicatingn English.

% PO_11Having a good cognitive load managemenfdiscriminateandfilter the
availabledata] skills.

¥ PO_12Havinginterestin lifelong learning.




M. Tech. Computer Science and Engineeribgyear
Integrated [In Collaboration with Virtusa]

PROGRAMME SPECIFIC OUTCOMES (PSOs)

1. Apply knowledge of recent computing technologies, skills and current tools
of computer science ar@hgineering.
2. Acquire proficiency in Frontend design, expertisein server side frameworks

and Dataexchange technologies in the direction of full stack Engineers.

3. Apply technological advancements in end to end industry ready projects anf

computing skills® carry out research in emerging areas.



Category Credit Detail
SI.No. Description Credits Maximum Credit

Total Credits

1 PC - Programme Core 81 81
2 PE - Programme Elective 62 62
3 UC - University Core 65 65
4 UE - University Elective 12 12
5 BC - Bridge Course 0 0
6 NC - Non Credit Course 5 5

225

Course Code

Course Title

Programme Core

Course Type

Credits

1 CSE2010 Advanced C Programming Embedded 1.0 0 2 0 3.0
Theory and Lab

2 CSI1001 Principles of Database Systems Embedded 1.0 0 2 0 3.0
Theory and Lab

3 CSI1002 Operating System Principles Embedded 1.0 0 2 0 3.0
Theory and Lab

4 CSI1003 Formal Languages and Automata Theory Theory Only 1.0 0 0 0 3.0

5 CSI1004 Computer Organization and Architecture Theory Only 1.0 0 0 0 3.0

6 CSI1007 Software Engineering Principles Embedded 1.0 0 2 0 3.0
Theory and Lab

7 CSI2001 Digital logic and Computer Design Embedded 1.0 0 2 0 4.0
Theory and Lab

8 CSI12002 Data Structures and Algorithm Analysis Embedded 1.0 0 2 0 4.0
Theory and Lab

9 CSI2003 Advanced Algorithms Embedded 1.0 0 2 0 3.0
Theory and Lab

10 CSI2004 Advanced Database Management Systems Theory Only 1.0 0 0 0 3.0

11 CSI2005 Principles of Compiler Design Theory Only 1.0 0 0 0 3.0

12 CSI2006 Microprocessor and Interfacing Techniques Embedded 1.0 0 2 0 3.0
Theory and Lab

13 CSI2007 Data Communication and Networks Embedded 1.0 0 2 0 4.0
Theory and Lab

14 CSI12008 Programming in Java Embedded 1.0 0 2 0 4.0
Theory and Lab

15 CSI3001 Cloud Computing Methodologies Embedded 1.0 0 2 0 4.0
Theory and Lab

16 CSI3002 Applied Cryptography and Network Security Embedded 1.0 0 2 0 3.0
Theory and Lab

17 CSI3003 Atrtificial Intelligence and Expert Systems Theory Only 1.0 0 0 0 3.0

18 CSI3023 Advanced Server Side Programming Embedded 1.0 0 2 0 3.0
Theory and Lab

19 CSI3024 Software Application Architecture Theory Only 1.0 0 0 0 3.0




Course Code

Course Title

Course Type

Programme Core

20 CSI3025 Application Development and Deployment Embedded 1.0 (2 0 2 0 3.0
Architecture Theory and Lab

21 CSI3026 Machine Learning Embedded 1.0 (2 0 2 0 3.0
Theory and Lab

22 CSI3029 Front End Design and Testing Embedded 1.0 |2 0 2 0 3.0
Theory and Lab

23 EEE1024 Fundamentals of Electrical and Electronics Embedded 1.0 (2 0 2 0 3.0
Engineering Theory and Lab

24 MAT1014 Discrete Mathematics and Graph Theory Theory Only 1.1 3 2 0 0 4.0

25 MAT1022 Linear Algebra Theory Only 1.0 |3 0 0 0 3.0

Programme Elective

Credits

1 CSI3005 Advanced Data Visualization Techniques Embedded 1.0 |3 0 2 0 4.0
Theory and Lab

2 CSI3006 Soft Computing Techniques Embedded 1.0 |3 0 0 4 4.0
Theory and
Project

3 CSI3007 Advanced Python Programming Embedded 1.0 |2 0 4 0 4.0
Theory and Lab

4 CSI3008 Internet of Everything Embedded 1.0 |3 0 2 0 4.0
Theory and Lab

5 CSI3009 Advanced Wireless Networks Embedded 10 |3 0 2 0 4.0
Theory and Lab

6 CsSI3010 Data Warehousing and Data Mining Embedded 1.0 |3 0 2 0 4.0
Theory and Lab

7 CSI3011 Computer Graphics and Multimedia Embedded 1.0 |3 0 2 0 4.0
Theory and Lab

8 CSI3012 Distributed Systems Embedded 1.0 |3 0 2 0 4.0
Theory and Lab

9 CSI3013 Blockchain Technologies Embedded 1.0 |3 0 0 4 4.0
Theory and
Project

10 CSI3014 Software Verification and Validation Theory Only 1.0 |3 0 0 0 3.0

11 CSI3015 Software Project Management Theory Only 1.0 |3 0 0 0 3.0

12 CSI3016 Robotics: Machines and Controls Theory Only 1.0 |3 0 0 0 3.0

13 CSI3019 Advanced Data Compression Techniques Theory Only 1.0 |3 0 0 0 3.0

14 CSI3020 Advanced Graph Algorithms Theory Only 1.0 (3 0 0 0 3.0

15 CSI3021 Advanced Computer Architecture Theory Only 1.0 |3 0 0 0 3.0

16 CSI3022 Cyber Security and Application Security Embedded 1.0 |3 0 2 0 4.0
Theory and Lab

17 CSI3027 R Programming Embedded 1.0 (2 0 2 0 3.0
Theory and Lab

18 CSI3028 Deep Learning Theory Only 1.0 |3 0 0 0 3.0

19 CSI3030 Internetworking with TCP/IP Theory Only 1.0 |3 0 0 0 3.0




Programme Elective
20 CSI3031 Quantum Computing Techniques Theory Only 1.0 |3 0 0 0 3.0
21 CSI3032 Advances in Pervasive Computing Theory Only 1.0 |3 0 0 0 3.0
22 CSI3033 Web Mining and Social Network Analysis Embedded 1.0 |3 0 0 4 4.0
Theory and
Project
23 CSl14001 Natural Language Processing and Computational Embedded 1.0 (3 0 0 4 4.0
Linguistics Theory and
Project
24 CSI14002 Logic and Combinatorics for Computer Science Theory Only 1.0 |3 0 0 0 3.0
25 CSI4003 Computer Oriented Numerical Methods Embedded 1.0 |3 0 2 0 4.0
Theory and Lab
26 CSI14004 Text Mining Theory Only 1.0 |3 0 0 0 3.0
27 CSI4005 Augmented Reality and Virtual Reality Embedded 1.0 |3 0 0 4 4.0
Theory and
Project
28 CSI14006 Game Theory Theory Only 1.0 |3 0 0 0 3.0
29 CSI14007 GPU Programming Theory Only 1.0 |3 0 0 0 3.0
30 CSI4008 Programming Paradigms Embedded 1.0 |3 0 2 0 4.0
Theory and Lab
31 CSI14009 Mathematical Modelling and Simulation Theory Only 1.0 |3 0 0 0 3.0
32 CSl4010 Cognitive Science and Decision Making Theory Only 1.0 |3 0 0 0 3.0
33 MAT2002 Applications of Differential and Difference Equations |Embedded 1.0 |3 0 2 0 4.0
Theory and Lab
34 MDI3002 Foundations of Data Science Theory Only 1.0 |3 0 0 0 3.0
35 MDI3003 Advanced Predictive Analytics Embedded 1.0 (3 0 2 0 4.0
Theory and Lab
36 MDI3007 Fault Tolerant Computing System Theory Only 1.0 |3 0 0 0 3.0
37 MDI4012 Vision and Image Processing Embedded 1.0 |3 0 2 0 4.0
Theory and Lab
University Core

Course Code

Course Title

Course Type

Credits

1 CHY1701 Engineering Chemistry Embedded 1.0 |3 0 2 0 4.0
Theory and Lab
2 CSE1001 Problem Solving and Programming Lab Only 1.0 [0 0 6 0 3.0
3 CSE1002 Problem Solving and Object Oriented Programming  |Lab Only 1.0 |0 0 6 0 3.0
4 CSI1006 Mini Project Project 1.0 |0 0 0 0 4.0
5 CSI3901 Technical Answers for Real World Problems (TARP) |Embedded 1.0 (1 0 0 4 2.0
Theory and
Project
6 CSI3902 Comprehensive Examination Project 1.0 |0 0 0 0 1.0
7 CSI3903 Industrial Internship Project 1.0 |0 0 0 0 1.0
8 CSI14901 Capstone Project Project 1.0 |0 0 0 0 18.0
9 ENG1901 Technical English - | Lab Only 1.0 |0 0 4 0 2.0




Course Code

ENG1000

Course Title

Foundation English - |

Course Type

Lab Only

1.0

University Core
10 ENG1902 Technical English - 1l Lab Only 1.0 0 2.0
11 ENG1903 Advanced Technical English Embedded Lab |1.0 4 2.0
and Project
12 FLC4097 Foreign Language Course Basket Basket 1.0 0 2.0
13 HUM1021 Ethics and Values Theory Only 1.2 0 2.0
14 MAT1011 Calculus for Engineers Embedded 1.0 0 4.0
Theory and Lab
15 MAT2001 Statistics for Engineers Embedded 1.0 0 4.0
Theory and Lab
16 MGT1022 Lean Start-up Management Embedded 1.0 4 2.0
Theory and
Project
17 PHY1701 Engineering Physics Embedded 1.0 0 4.0
Theory and Lab
18 PHY1901 Introduction to Innovative Projects Theory Only 1.0 0 1.0
19 STS5097 Soft Skills M.Tech SE (5 Yr.) / M.Sc.Biotechnology (5 |Basket 1.0 0 8.0
Yr.)
Bridge Course

Credits

2.0

ENG2000

Foundation English - I

Lab Only

1.0

2.0

Course Code

CHY1002

Course Title

Environmental Sciences

Non Credit Course

Course Type

Theory Only

1.1

Credits

3.0

EXC4097

Co-Extra Curricular Basket

Basket

1.0

2.0

10



&6 ( $GYDQFHG & 3URJUDPRLQ

/ 7

3

3UH UHTXLVLWH 1LO

6\OODEXYV

&RXUVH 2EMHFWLYHV

,Q GHSWK XQGHUVWDQGLQJ RI VWRUDJH FODVVHYV
+LJK OHYHO DQG ORZ OHYHO RUJDQL]DWLRQ RI IL
([SORUH WKH SRZHU RI PDFURV DQG SUHSURFHVYV

PHPRU\ D
OHYV
RU GLUHFW

([SHFWHG &RXUVH 2XWFRPH

$W WKH HQG RI WKLV FRXUVH VWXGHQWYV ZLOO EH [

/JHDUQ YDULRXV FRQWURO VWUXFWXUHV DQG GHU
XVHU GHILQHG IXQFWLRQV

([SORUH G\QDPLF PHPRU\ DOORFDWLRQV VWUDWH
5HDOL]H WKH IHDWXUHV RI YDULRXYV ,QSXW DQG 2
,GHDOL]H WKH SRZHU Rl SUHSURFHVVRU GLUHFWL

$EOH WR PRGXODUL]H WKH SURJUDPPLQJ XVLQJ Y
IXQFWLRQV LQ & DQG XQL[ VIVWHP LQWHUIDFHYV

$EOH WR GHVLJQ WKH VRIWZDUH LQ F XVLQJ IHDW
FRQFHSWYV

$SSO\ WKH OHDUQHG FRQFHSWV DQG GHVLJQ DOJ

EOH WR
LYHG GDWL

JLHV DQG )
XWSXW PH!
YHV DQG U
DULRXV LQ

XUHV RI JU

RULWKPLF

ORGXOBWRQWURO 6WUXFWXUHV )J)XQFWLRQV DQG 3RL

QWHU

SHYLHZ RI & IXQGDPHQWDOV 'DWD W\SHV 2SHSDW
)XQFWLRQV 6WULQJ 3RLQWHUV DQG 6WUXFWXUHYV

RUV DQG (

ORGX(JBWHPRU\ $OORFDWLRQ

7KH PHPRU\ OD\RXW LQ F SURJUDPPLQJ
IUHH FRUH GXPS PHPRU\ OHDN
GLPHQVLRQDO DUUD\V $UUD\ RI
WR DQ DUUD\ '\QDPLF ' DQG

G\QDPLF P
GDQJOLQJ SRL
SRLQWHUV 3RLQW
' DUUD\

ORGXOHVHU GHILQHG GDWD W\SHV |

BWUXFWXUHY DUUD\ RI VWUXFWXUHV SDVVLQJ VW
UHWXUQLQJ YDOXHV XVLQJ SRLQWHUV $UUD\ DV
)XQFWLRQV UHWXUQLQJ DGGUHVV )XQBWXRE WLHRW
IXQFWLRQ WKURXJK IXQFWLRQ SRLQWHU )XQFWLR
VWUXFWXUHV ZLWKLQ VWUXFWXUHV 8QLRQV %LW I

ORGXDHQSXW 2XWSXW ODQLSXODWLRQ DQG J)LOHV

, 2 ODQLSXODWLRQ 6WDQGDUG , 2
OHQJWK DUJXPHQW OLVW ILOH DFFHVV LQFOXGLQJ

+DQGOLQJ LQFOXGLQJ H[LW SHUURVYFBIQ@® DHUHRRXV K
iU
HVV

PDQLSXODWLRQV
&KDUDFWHU , 2

JLOH '"HVFULSWRUYV
(2)

J)LOH SRLQWH
BHTXHQWLDO DQG UDQGRP DFF

ORGXOBUHSURFHVVRU 'LUHFWLYHV DQG SURJUDP

SUHSURFHVVRU 'LUHFWLYHV LQFOXGH VWDWHPH
FRPSLODWLRQ XQGHI 7KH DQG SUHSURFHVVR

) RUP DWWHAD® 12 X9V S X W

KRXUYV

HUV DQG W

KR

XUQLQJ SF
LHOGV HOQ
SulL
),/ ( VWUXF

ILQH , 2
'RUNLQ

PLQJ PHW|

BURFHHGLQJV RI WKH WK>3FDGHPLF &RXQFLO



PDFURV OXOWLOLQH PDFURV ODFURV SLWIDORW YW
IXQFWLRQV ,QOLQH UHFXUVLYH IXQ®WLERRYP HR®P PJ
3URJUDPV 7\SH TXDOLILHUV 3URJUDPPLQJ OHWKR
'"HILQHG /LEUDU\ )XQFWLRQ PDNHILOH XWLOLW\

ORGXOBWDQGDUG /LEUDU\ IXQFWLRQV DQ|G 8QL[ V\V

BWDQGDUG /LEUDU\ IXQFWLRQV , 2 IXQFWLRQV V
IXQFWLRQV WLPH GDWH DQG ORFDOL]DWLRQ IXQ
8QL[ VIVWHP ,QWHUIDFH )LOH 'HVFULSWRU /RZ OH
XQOLQN 5DQGRP DEFHVV ,VHHN 'LVEXVVLRQV RQ

ORGXOQHUDSKLFVY HPEHGGHG & DQG 6RIWZD WKH >XGH

XVLQJ &

*UDSKLFV ZULWLQJ D WH[W JUDSKLFV SURJUDP Z
JUDSKLFV (PEHGGHG & SURJUDPPLQJ %DVLFV 'D
EDVLF HPEHGGHG F SURJUDPPLQJ O6RIWZDUHRBWHY
VNHOHWRQ VRIWZDUH HQJLQHHULQJ XVLQJ F HIILF

ORGXOBRQWHPSRUDU\ LVVXHV

DFURV 9V
DQG OLQH

}

WHP ,QWH L
WULQJ DQ
FWLRQV X
YHO , 2 Ul
/LVWLQJ 'L

YHORSPHC

HORSPHQW
LHQF\ SRLU

KRXL

7RWDO /HFWXUH KRXU

4

7TH[W %RRN V

%\URQ *RWWIULHG DQG -LWHQGHU&KKDEUD “3UR
7KLUG (GLWLRQ OF*UDZ +LOO (GXFDWLRQ ,6%1

JUDPPLQJ

+HUEHUW 6FKLOGW & 7KH &RPSOHWH 5HIHUHQ
- X0\

“Hp )RXUW

%ULDQ : .HUQLJKDQ DQG 'HQQLV 5LWFKLH “7KH

(GXFDWLRG(ELOGMIIRQ ,6%1

& 3URJUDP

3HWHU 3ULQ] DQG 7RQ\ &UDZIRUG & LQ D 1XW

OHGLD ,QF 6HFRQG (GLWLRQ ,6%1 HEFHPEHU
.5 9HQXJRSDO 6XGHHS 5 3UDVDG 'ODVWHULQJ &p OF*UD
(GLWLRQ ,6%1 0D\

SHIHUHQFH %RRNV
“HIT 6]XKD\ '/HDUQ & 3URJUDPPLQJ $ EHJLQQHU V JXLGH WF

DQG GLVFLSOLQHG ZD\p 3DFNW 3XEOLVKLQJ /LPL

WHG )LUV\

=HG $ 6KDZ
<RX .HHS $YRLGLQJ
6HSWHPEHU

"JHDUQ & WKH +DUG :D\ 3UDFWLFDO
JLNH & u )LUVW (GLWLRQ $@

([HUFLVHYV
GLVRQ :HV

S5LFKDUG 0 5HHVHV "8QGHUVWDQGLQJ DQG 8VLQ(Q
SXEOLVKHUV ,6%1 -DQXDU\

J & SRLQW

$5 %UDGOH\ 3URJUDPPLQJ IRU (QJLQHHUVU 6S
,6%1

ULQJHU %

*LOEHUJ
56

"&RPSXWH
7KLUG (

$ JRURX]DQ DQG 5LFKDUG )
$SSURDFK 8VLQJ &p &(1*$*( /($51,1*

U 6FLHQFH
GLWLRQ ,6'

ORGH RI (YDOXDWLRQ &$7 $VVLIJQPHQW 4XL] )$]

4

SURMHEF)

/LVW RI ([SHULPHQWV ,QGLHDWLYH

3URJUDPV WR GHPRQVWUDWH WKH XVH RI YDULR

XV GDWD W

3URJUDPV WR XQGHUVWDQG YDULRXV FRQWURO

VWUXFWXU

BURFHHGLQJV RI WKH WK>3FDGHPLF &RXQFLO



3URJUDPV IRU 0ODQLSXODWLQJ $UUD\V 20H GRRMH@VLRQDO L
BURJUDPV WR XQGHUVWDQG PHPRU\ DODRFIXWKXRIQV XVLQJ ¢
DUUD\V

BURJUDPV XVLQJ SRLQWHUV WR DUUD\V|LQFIORXGCUWYI VWULAQ.
WZR GLPHQVLRQDO
SURJUDPV WR H[SORUH GLIITHUHQW NLQGV RI PDRURYV
BURJUDPV WR PDQLSXODWH GLITHUHQW [UHFREBRBYV HPSOR\H|
VWUXFWXUHV ZLWK DQG ZLWKRXW SRLQWHUYV

URJUDPV WR PDQLSXODWH GLIITHUHQW ILOHV VHTXHQWLD(

7RWDO /DERUDWRHKIR XWRWK UV

SHFRPPHQGHG E\ %RDUG RI 6WXGLHV

$SSURYHG E\ $FDGHP|LER&R X Q'EHIVOH

BURFHHGLQJV RI WKH WK>3FDGHPLF &RXQFLO



&6, SULQFLSOHV RI 'DWDED|VH & H R’

\Y /

3UH UHTXLVLWH

OODEXV Yt

&RXUVH 2EMHFWLYHV

TR XQGHUVWDQG WKH EDVLF FRQFHSWV RI '%06§
7R FRPSUHKHQG WKH FRQFHSWYV QRUPDOL]DWL

DQG (5 OR
RQ TXHU\ |

7R DSSO\ WKH FRQFXUUHQF\ FRQWURO UHFRY
GRPDLQ SUREOHPYV

([SHFWHG &RXUVH 2XWFRPH
$FTXLUH D JRRG XQGHUVWDQGLQJ RI WKH D

PDQDJHPHQW V\VWHPV
$ELOLW\ WR FRQVWUXFW DQ (5 PRGHO GHULYH
$QDO\]H DQG LPSURYH D GDWDEDVH GHVLJQ E\
$ELOLW\ WR DVVRFLDWH WKH EDVLF GDWDEDVH
7UHH DQG % 7UHVYV

$QDO\]H WKH EDVLFV RI TXHU\ HYDOXDWLRQ DQ
JHDUQ FRQFHSWV Rl FRQFXUUHQF\ FRQWURO IR
$QDO\]H WKH IXQGDPHQWDO FROQBIBSWHDRIQUW K R
GDWDEDVH

WKH UHOD
QRUPDOL]L

G KHXULVYV
U WKH GHV
RYHU\ PHFK

ORGXOH$75%$6( 6<67(06 &21&(376 $1°
$58&+,7(&785(

KR XUV

1HHG IRU 'DWDED&KDW¥WHRBRYVWLFV RI$FWWD¥D
'DWDEDVH $GPLQLVWUDWRWDWDRIXD ORGHBVDUFKLH
6FKHPDV DQG ,QVWDQFHYV 7KUHH 6FKHPD $UFKLW
2YHUDOO 6\VWHP 6WUX&EXN\HUI HQRIU FALKRUH FMDXQU M D JH V
SHODWLRQDO &DOFXOXV

H ' HHSURD
‘DO DQG 1
HFW X UH

5HODWL

ORGXOQH$7$ 02'(/,1* KRXUV

(QWLW\ 5HODWLRQVKLS ORGHO 7\SHV RI S$WWUL
SHODWLRQDO ORGHO 5HODMRROIN (R PHRG K& QWRV D
,QWHJULW\ &RQVWUDLQWYV ([WHQGSII6F( BPRGWOR Q*H

EXWHYV 5

DELHQONDWV L R C
@ B UWDHOILDAD

ORGXOH7$5%$6( (6,71 | KR X

*XLGHOLQHV IRU S5HORQWERQRQDOF KHPMQGHQF\ 1R
1RUPDO )RUMOMXHINIHSHQGHQF\ DQG )RXUWK 1R
J)LIWK 1RUPDO )RUP

ORGXOQHM8(5< 352&(66,1* $1' 75%$16%&7,21 KRXUV

352&(66,1*

7UDQVODWLQJ 64/ 4XHULHV -LOWRXUBWWDW LURKGDJY
,QWURGXFWLRQ WR 7UDQUDBWDRDRWLRQ R DG/ BN
B3URSHUWLHVY RlI- 7&RQUDFWHRQMQJ 6FKHGXOHV-
&KDUDFWHUL]LQJ B6FKHGXOHV EDVHG RQ 6HULDOL

&RPSDWLELOLW\ ODWUL[ IRU /RENV "HDGORFNV LQ

2 $WIRELD
HP &RQFHS
EDVHG R
]JDELOLW\

7UDQVDFW

ORGXOB+<6,&%/ '$7$%%$6( '(6,%1 | KRXUV

YLOH 2UJDQL]JDWLRQ 5%, GHYLFHV ,QGH[LQJ 6LIQJOH /HYF
"\QDPLF 0OXOWLOHYHO ,QGH[LQJ - % GHHH JRYH [(DUHHLSOH .H
,QGH[HV +DVKLQJ 6WDWLF DQG '\QDPLF +DVKLQJ
ORGXD®21&855(1&< &21752/ | KR XUV

/REFN EDVHG SURWRFROV 7ZR 3KDVH J/RFNLQJ fUDSK EDV

THFKQLTXHYV
SURWRFROV

IRU &RQFXUUHQF\ &RQWURO &RQF

XUUHQF\ &

BURFHHGLQJV RI WKH WK>3FDGHPLF &RXQFLO



ORGXDHB(&29(5< 7(&+1,48(6 | KRXUV
SHFRYHU\ &RQFHSWV  S5HFRYHU\5EPRYGU\RQH FKIGIIUUHG 8SGLC
,PPHGLDWH $EXGBWHA 3DIVQIULEXWHG GDWDEDVHV-_| 'LVWULEX
&RPPLW 3URWRFROV
ORGXO)K217(0325$5< ,668(6 KRXUV
7RWDO /HFWXUH KRXU KR X

7H[W %RRN V

5 (OPDVUL 6 % IDYDWKH )XQGDPHQWDOV RI |DWDEDVH ¢

WEGLWLRQ

$ 6LOEHUVFKDW] + ) .RUWK 6 6XGHUVKDQ 'DWDEDVH 6\

WEGLWLRQ

SHIHUHQFH %RRNYV

SDJKX 5DPDNU L MKKkD QatalRsKNDagh &bkt Systems”, Fourth Edition,
7DWD OF*UDZ +LOO

7KRPDV &RQQROO\
,PSOHPHQWDWLRQ DQG ODQDJHPHQW WK(GLWLR(

&DURO\Q %HJJ

'‘DWDEDVH

6\WVWHPV
) 3HDUVRQ

&

'DWH  $S. S\hi@yQuBaQ, “An Introduction to Database Systems”, Eighth
(GLWLRQ 3HDUVRQ (GXFDWLRQ

ORGH RI (YDOXDWLRQ &$74XILJL)WD O3FRWIHBRWHQW

/JLVW[BHULPHQWV

ORGLILFDWLRQ RI 3URFHGXUH

64/ WRRO 'DWD W\SHV LQ 64/ &UHD KRXUV

DQG )RUHLJQ NH\V $OWHULQJ 7DEOHY DQG 'URSSLQJ 7DEC
3UDFWLFH 4XHULHV XVLQJ &2817 680 KRXUV

%< +$9,1* 9,(:6 &QUHDWLRQ DQG 'URS|SLQJ
B3UDFWLFLQJ 6XE TXHULHV 1HVWHG KRXUV

DQG (TXL

3UDFWLFLQJ 4XHULHV XVLQJ $1< $// KRXUV

81,21 ,17(56(&7 &21675%$,176 HWF
,WHUDWLRQV XVLQJ )RU /RRS :KLOH JRRS DQG 'R ZKLOH
"HFODULQJ &XUVRU 2SHQLQJ &XUVR KRXUV

FXUVR

&UHDWLRQ RI 6WRUHG B3URFHGXUHY KRXUV

SUDFWLFLQJ 8VHU "HILQHG ([FHSWLR

QDQG 6\VW

HP "HILQHC

&UHDWLRQ RI
8SGDWLQJ XVLQ

WULJJIJHU

' QVHUWLRQ
J WULJJHU

KRXUYV

'‘DWDEDVH $SSOLFDWLRQ GHYHORSP|

HQW

7RWDO /DERU

DWRUKRRN

\"AY%

ORGH RI DVVHVVPHQW $VVHVVPHQW ([DPLQDWLRQ

S5HFRPPHQGHG E\ %

RDUG RI 6WXGLHV

$SSURYHG E\ $FDGH

1R

PLF &RXQFLO |

'DWH

Y$7 /IDE ([D

L

BURFHHGLQJV RI WKH

WK>$FDGHPLF &RXQFLO



&6, 2SHUDWLQJ 6\VWHP 3ULQFLS(

3UH UHTXLVLWH

&RXUVH 2EMHFWLYHV

7R LQWURGXFH 2SHUDWLQJ V\VWHP FRQFHSWV G
WKH VHUYLFHV

7R XQGHUVWDQG WKH VWUXFWXUH DQG RUJDQL]D

TR XQGHUVWDQG ZKDW D SURFHVV LV DQG KRZ SU

7R XQGHUVWDQG GLITHUHQW DSSURDFKHV RI PHP I
SURFHVV DQG ILOH V\VWHP

([SHFWHG &RXUVH 2XWFRPH

8SRQ FRPSOHWLRQ RI WKH FRXUVH WKH VWXGHQW\
*DLQ H[WHQVLYH NQRZOHGJH RQ SULQFLSOHV DQ
,OQWHUSUHW WKH HYROXWLRQ RI 26 IXQFWLRQDOL

WKH VWDJHV Rl YDULRXV SURFHVV VWDWHYV
'HVLJQ D PRGHO VFKHGXOLQJ DOJRULWKP WR FRP
$SSO\ DQG DQDO\]H FRPPXQLFDWLRQ EHWZHHQ LG
,PSOHPHQW SDJH UHSODFHPHQW DOJRULWKPV PH

WHFKQLTXHV
5HSUHVHQWLQJ YLUWXDOL]DWLRQ DQG GHPRQVW!|

/

\OODEXV Y

HVLJQV DQ

WLRQ RI W
RFHVVHYV L
RU\ PDQDJF

ZLOO EH |
5 PRGXOHV
W\ VWUXF)

SXWH YDUL
WHU SURF
PRU\ PDQD

UDWLQJ WK

SULQFLSOH DOJRULWKPV IRU HQXPHUDWLQJ WKRVH|WDVNYV
ORGXQH _ QWURGXFWLRQ | KRXL
&RPSXWHU 6\WVWHP 2UJDQL]DWLRQ &RPSX6WHWHRVBHP $UFKL\
PRQROLWKLF OD\HUHG PRGXODU PLFUR NHUQHO|PRGHOV
6\WWHP 6HUYLFHV 8VHU DQG 2SHUDWLQJ 6\WVWHP ,QWHUIDFH
ORGXQH 3URFHVVHV | KRXUV
3URFHVV &RQFHSW 2SHUDWLRQV RQ 3URFHVVHV| ,QWHU SI
2YHUYLHZ OXOWLWKUHDGLQJ ORGHOV

ORGXJH &38 6FKHGXOLQJ | KRXUV
%DVLF &RQFHSWV 6FKHGXOLQJ &ULWHULD 6FKHGXOLQJ $O.
6FKHGXOLQJ 'HDGORFNV 6\WWHP ORGHO 'HDGORFN &KDUDF
'HDGORFNV 'HDGORFN 3UHYHQWLRQ 'HDGORFN $YRLGDQFH 'F
'"HDGORFN

ORGXJH 3URFHVV 6\QFKURQL]DWLRQ |

%DFNJURXQG 7KH Bdblely DdeBR@@’s GbidaM, [SRh@ironization Hardware,

OXWH[ /RFNV 6HPDSKRUHV &ODVVLF 3UREOHPV RI|6\QFKURQ
([DPSOH

ORGXJH OHPRU\ ODQDJHPHQW [ KRXU

"QWURGXFWLRQ 6ZDSSLQJ
3DJH 7DEOH

& RQMIPIHKEW U W HR® US $J

DORFDWLRC

ORGXJH 9LUWXDO OHPRU\

KR XU}

%DFNJURXQG 'HPDQG 3DJLQJ 3DJH 5HSODFHPHQW
L QWURGXFWLRQ WR 9LUWXDOL]DWLRQ

$OORFDWL

ORGXQJH 0DVV 6WRUDJH 6WUXFWXUH |

2YHUYLHZ 'LVN 6WUXFWXUH 'LVN 6FKH®¥ORRDFH OH 6\VWH
OHWKRGV 'LUHFWRU\ DQG 'LVN 6WUXFWXUH 'LUHF
GLUHFWLRQV LQ ORELOH 26

ORGXJH GS5HFHQW 7UHQGYV | KRXU

BURFHHGLQJV RI WKH WK>3FDGHPLF &RXQFLO



7TRWDO /HFWXUH KRXU|V

7H[W %RRN V

$ 6LOEHUVFKDW]
LOH\

*

3 % *DOYLQ

*DIJQH 2SHUD

SHIHUHQFH %RRNYV

3UHQWLEH +DOO

BWDOOLQJV 2SHUDWLQJ 6\WWHPV ,QWHUQDOV

SUHQWLFH +DOO

$QGUHZ 6 TDQHQEDXP

+HUEHUW %RV ORGHUQ

KRXUV

WLQJ V\VW

DQG "HVLJ(

2SHUDWLQ.

SHPJL + $USDFL 'XVVHDX $QGUHD & $USDFL 'XVVHDX 2SH
3LHFHV $USDFL 'XVVHDX %RRNV ,QF
ORGH RI (YDOXDWLRQ &$7 $SVVLJQPHQW 4XL] )$7 3URMHF)
JLVW RI ([SHULPHQWYV |
BWXG\ RI /LQX[ ARMWHPQGMRUPDWLRQ | )L O HWVRXQE
'LUHFWRULHV 3URFHVV 7H[W 3URFHVVLQJ DQG 6FULSWLQJ
BKHOO VFULSWLQJ , 2 GHFLVLRQ PDNLQJ ORRSLQJ
&UHDWLQJ &KLOG SURFHVV XVLQJ IRUN XRXEM 2USKDQ
VAVWHP LQIRUPDWLRQ XVLQJ &
&38 6FKHGXOLQJ $SOJRULWKPV )&)6 6-) 55 3ULRULW\

'HDGORFN $YRLGDQFH $OJRULWKP %DQNHUV DOQJRULWKP
,3&& 7TKUHDGV 3LSHV KRXU
BURFHVV VIQFKURQL]DWLRQ 3URGXFH KR XUV
SKLORVRSKHU XVLQJ VHPDSKRUHV

‘\QDPLF OHPRU\ $OORFDWLRQ $OJRULWKPV )HLUVW ILW %H
3DJH 5SHSODFHPHQW $OJRULWKPV ),)2 /58 2SWLPDO

'LVN 6FKHGXOLQJ $OJRULWKPYV

7TRWDO /DERU

D W R WK REARNX

W Vv

ORGH RI

HYDOXDWLRQ

SHFRPPHQGHG E\ %}

RDUG RI 6 WXGLHV

1R

$SSURYHG E\ $FDGH

PLF &RXQFLO |

'‘DWH

BURFHHGLQJV RI WKH

WK>$FDGHPLF &RXQFLO



&6, JRUPDO /DQJXDJHV DQG $XWRMP

&

KHRU\

S3UH UHTXLVLWH

OODEXV Yt

&RXUVH 2EMHFWLYHV

7KH REMHFWLYH RI WKLV FRXUVH LV WR OHDUQ
7\SHV RI JUDPPDUV DQG PRGHOV RI DXWRPDWD
/ILPLWDWLRQ RI FRPSXWDWLRQ :KDW FDQ EH DQG
(VWDEOLVKLQJ FRQQHFWLRQV DPRQJ JUDPPDUV

WKHRUHWLFDO FRQFHSWY DQG WHFKQLTXHV LQYRO

[

ZKDW FDQ
DXWRPDWD
YHG LQ WK

([SHFWHG &RXUVH 2XWFRPH

$IWHU VXFFHVVIXOO\ FRPSOHWLQJ WKH FRXUVH WK
ORGHO FRPSDUH DQG DQDO\VH GLIIHUHQW FRPSX
$SSO\ ULJRURXVO\ IRUPDO PDWKHPDWLFDO PHWK
DQG DXWRPDWD
,GHQWLI\ OLPLWDWLRQV RI VRPH FRPSXWDWLRQD
([soDLQ WKH DEVWUDFW FRQFHSWYV PDWKHPDWLF

H VWXGHQV
WDWLRQDC
RGV WR SU

O PRGHOV
DOO\ ZLWK

ORGXOH _QWURGXFWLRQ WR /DQJXDJHV DQG *UDP

PDUYV

SHFDOO RQ 3URRI WHFKQLTXHV LQ ODWKHPDWLFV
DQG *UDPPDUV $OSKDEHWV 6WULQJV 2SHUDWLR

PYHUYLHZ |
QV RQ /DQ.

ORGXOHMLQLWH 6WDWH $XWRPDWD |

KR X

JLOLWH $XWRPDWD )$ '"HWHUPLQLVWGHWIHQYIPW B

$XWRPDWD 1)$ 1)$ ZLWK H B Z0 W& RX WILEDBQANO/RIQR)
RI 1)$ WR ')$ (TXLYDOHQFHPRIQLBLPDIMELR® RI ")$

$XWRPDWI
v

ORGXOHHJXODU ([SUHVVLRQV DQG /DQJXDJHV

SHIJXODU ([SUHDWQ®RG®HJIXODU ([SUHVVLRQV )$ WR
H[SUHVVLRQ WR )$ 3DWWHUQ PDWFKLQJ DQG UH.
3XPSLQJ OHPPD IRU UHJXODU ODQJXDJHV &DRVXD
DQG OLQHDU ODQJXDJHV

IXODU H[S!
H SURSHUMW

ORGXQOBRQWH[W )UHH *UDPPDUYV

KRXUYV

&RQWH[W )UHH *UDPIRDUYDSERQYV 3DUVH 7UHH&¥<.
DOJRULMNIRBOLILFDWLRQPRORWLRQ RI 8VHOHVV V\P
SURGXFWLRQV 1RUPDO IRUPV IRU &)* &1) DQ&ORL
SURSHUWLHV RI &)/ FRQWH[W VHQVLWLYH JUDPPDU

$SPELJXLW

) 3XPSLQ.
V GHILQLW

ORGXOBXVKGRZQ $XWRPDWD [

KRXUYV

'"HILQLWLRQ RI WKH 3XVKGRZQ DXWRPDW-D 3RDU XD J
'HWHUPLQLVWLF 3XVKGRZQ $XWRPDWD DQG GHWHUH

HROQRI D 3X
PLQLVWLEF ¢

ORGXOMXULQJ ODFKLQH |

KRXUV

7XULQJ ODFKLQHY DV DFFHSWRU DQG WUDQVGXEHU
8QLYHUVDO 7XULQJ ODFKLQH 7KH +DOWLQJ SUREO

OXOWL KF
HP  7XULQ

ORGXQHHFXUVLYH DQG 5HFXUVLYHO\ (9XPHUDEOH /I

DQJXDJIHV

SHFXUVLYH DQG 5HFXUVLYHOWQJXORHUDEDW LIVQQ R /]
5( - FRPSXWDEOH KRKRPWINRQYLHBDGHEALGDE O HPoSW
&RUUHVSRQGHQFH 3UREOHP

HV [/
REOHPV

ORGXOBHFHQW 7UHQGYV

KRXUV

7TRWDO /HFWXUH KRRNMV

7TH[W %RRN V

John C. Martin, “Introduction to Languages and the Theory of Computation”, Fourth
(GLWLRQ OFJUDZ KLOO +LJKHU (GXFDWLRQ 3XEOL

LVKHUYV

Peter Linz, “An Introduction to Formal Language and Automata”, Fourth Edition,

BURFHHGLQJV RI WKH WK>3FDGHPLF &RXQFLO



| IDURVD 3XEOLYV

KHUV 1HZ "HOKL

SHIHUHQFH %RRNYV

K. Krithivasan and R. Rama, “Introduction to Formal Languages, Automata and
Computation”, Pearson Education, 2009.

J.E. Hopcroft, R. Motwani and J.D. Ullman, “Introduction to Automata Theory, Languages
and Computations”, Third Edition, Pearson Education, 2014

OLFKHDO 6LSVHU
URNBHROBJH /H

L, QWURGXFWLRQ RI WKH 7KHRU

DUQLQJ

Dexter C. Kozen, “Automata an

d Computability”, Springer Publishers, 2012.

4

ORGH RI (YDOXDWLRQ &$7 $VVLIQPHQW 4XL] )$7
S5HFRPPHQGHG E\ %RDUG RI 6WXGLHV
$SSURYHG E\ $FDGHPLF &RXQFLO | 1R 'DWH

BURFHHGLQJV RI WKH

WK>$FDGHPLF &RXQFLO

SURMHEF)



&6, &RPSXWHU 2UJDQL]DWLRQ $QG7$8FK

L HFWXUH

3UH UHTXLVLWH 6

OODEXV Yk

&RXUVH 2EMHFWLYHV

7RDPLOLDUL]H VWXGHQWYV ZLWK WKH IXQGDPHQW
DQG SHUIRUPDQFH PHWULFV RI D FRPSXWHU

7R PDNH VWXGHQWY FDSDEOH IRU XQGHUVWDQG
HIHFXWLRQ DQG WKH GDWD SDWK LQ WKRVH LQVWU

7R LPSDUW WKH NQRZOHGJH RI GDWD UHSUHVHQ
DULWKPHWLF DOJRULWKPV LQ D W\SLFDO FRPSXWHU

7R PDNH VWXGHQWYV XQGHUVWDQG WKH LPSRUWD
DQG HIWHUQDO VWRUDJH DQG WKHLU SHUIRUPDQFH

XFWLRQ HII
J

PHWULFV |

([SHFWHG &RXUVH 2XWFRPH

BQGHUVWDQG WKH JHQHUDO DUFKLWHFWXUH RI
DUFKLWHFWXUH

,OOXVWUDWH YDULRXV ELQD[WGGCDQ®D [OROWH\QHQ
HIILFLHQW DOJRULWKP IRU DULWKPHWLF RSHUDWLR

([SODLQ WKH LPSRUWDQFH RI KLHUDUFKLFDO P
PHPRULHV $QDO\]H DQG VXJJHVW HIILFLHQW OFDFXKUY
IRU JLYHQ GHVLJQ UHTXLUHPHQWY *HW WKH LGHD

8QGHUVWDQG WKH QHHG IRU DQ LQWHUIDFH &F
PDSSLQJ WHFKQLTXHV 'HVFULEH DQG 'LIQNUHIQ WILDS
VIQFKURQRXV DQG DV\QFKURQRXV EXV IRU SHUIRUP

8QGHUVWDQG VRPH V\VWHP SHUIRUPDQFH HQKD(
SDUDOOHO H[HFXWLRQ HWF ,QWURGXFWLRQ WR VR

WDWLRQV
QV

H PDSSLQJ
DERXW GLII

WH GLIITHUI
DQFH DQG

PH RI WKH

ORGXOQH ,QWURGXFWLRQ WR FRPSXWHU DUFKLWHF

rWXUH

 QWURGXFWLRQ WR FRPSXWHU VI\VWHPV 2Y&RNERQ
SHIJLVWHUV DQG UHJLVHRHQ IHR® PN Q @ RROFHKR\Y ISRIGHGL 0
- &RPPXQLFDWLRQ EHWZHHQ FRPSRQHQWYV

HRQVRWJID QL
VOHFFKVL 1R B H

ORGXOHQVWUXFWLRQ 6HW $UFKLWHFWXUH

' QWURGXFWLRQ WR ,6% ,QVWUXFWLRQ 6HW SUFKL
$GGUHVVLQJ PRGHV— ,@W WRIGXFMW RRQFWFOHVVHPEO\

WHFWXUH
DQJXDJH 3

ORGXOQHODWD 5HSUHVHQWDWLRQ $QG &RPSXWHU $ULYV

VKPHWLF

'DWD 5HSUHVHRQWRWXREFQ'LRQ WR )LIHG SRLQW®RWDMAY
UHSUHVHQWDWLRQ RI QXPEHUV | ($0O WNLQEPYGIR]
DULWKPHW L RAdRiSH ShRrWdofR QiMtplication (Booth’s Algorithm), Division

BHSUHVHQWDWLRQ RI QRQ QXPHULF GDWD FKDUDFV

HVHQWDW I
HSUHVHQW

VHU FRGHYV

ORGXOHBHPRU\ 6\VWHP 2UJDQL]DWLRQ [$UFKLWHFWX

UH

OHPRU\ VA\VWHPV KLHUDUFK\ 0P\ H HRRIFREH URIQID QUL k
OHPRU\ FKDUDFWHULVWLFV &DFKH PHPRULHV ,Q
$GGUHVYV PBBBGQDQRG ZULWH SROLFLHYV
3DJH UHSODFHPHQW $OJRULWKPV

&DFKH &R¥WHUHQFH

PWURQQW I
WURGXFWL

ORGXOHQWHUIDFLQJ DQG &RPPXQLFDWIURQ , 2 IXQGD

PHQWDOV

. 2 IXQGDPHQWDOV , 2 ORGXOHV , 2 PDSSHG , 2 DQ
WR , 2 WHEKQLTXHV 3URJUDPPHG , 2 ,QWHUUXSW
,QWHUUXSW F\FOH 6XEURXWLQH FDOO DQG UHWXU
DV\QFKURQRXV EXVHV %XV $UELWUDWLRQ

G OHPRU\ (
GULYHQ , 2
Q PHFKDQL

ORGXOFHYLFH 6XEVI\VWHPV

KRXUV

(( WHUQDO VWRUDJH V\VWHPV 2UJDQL]J]DWLRQ DQG

VWUXFWXL

BURFHHGLQJV RI WKH WK>3FDGHPLF &RXQFLO



RSWLFDO WHFKQRORJLHV 5%$," /JHYHOV , 2 3HUIRUPDQFH

ORGXOBHUIRUPDQFH (QKDQFHPHQWYV | KR X
&ODVVLILFDW LFR«Q’s RtorBiyGip@dallel machine PRGHOV 6,6"' 6,

0,0 , QWURGXFWLRQ WR GDWD SDWK ,QWURGXFWLRQ WR
,QWURGXFWLRQ WR KD]DUGV

ORGXOQHHFHQW 7UHQGYV KR XU

7TRWDO /HFWXUH KRRKVYV

7TH[W %RRN V

SDWWHUVRQ ' $ +&RRSXWNU-RUJDQL]DWLRQ DQ|G GHVLJQ
LQWHUIDFH ®DR&JD ® GD WIPFR® Q
&DUO +DPDFKHU =YRQNR 9UDQHVLF 6DIZDW =DN\ &RPSXW
JLIWK HGLWLRQ 5HSULQW

SHIHUHQFH %RRNV

ODQR 0 ORKRRIRISXWHU V\VIUHPQ LKL WOHIBW WU RQG L T
&RPSXWHU $UFKLWHFWXUH DQG 2UJDQL]JDWLRQ
(FRQRP\ (GLWLRQ 6L[WK (GLWLRQ

ORGH RI (YDOXDWLRQ &$7 $VVLIQPHQW 4XL] )$7 3URMHF)

SHFRPPHQGHG E\ %RDUG RI 6WXGLHV

$SSURYHG E\ $FDGHPLF &RXQFLO | 1R 'DWH

BURFHHGLQJV RI WKH WK>3FDGHPLF &RXQFLO



CSI1007 Software Engineering Principles LIT|P|J|C

210203

Pre-requisite | Nil Syllabus version
1.0

Course Objectives:

1.To introduce the essential software engineering concepts involved in developing soft
products and components

2. To impart development skills during design, implementation and testing of reliable
systems across various disciplines

3. To familiarize engineering practices and standards used in developing software pt
components

CourseOutcome:

1. Apply the principles of Software engineering methodology during software develog
deployment process.

2. Document various processes like Requirement Engineering, Design and Testing.
3. Demonstrate an ability to use the techniquestoalsdnecessary for significant applica
domains

4. Apply software testing and quality knowledge and engineering methods fo
applications

5. Analyze the effectiveness of managing software projects through various techr
Estimations, Seduling and Quality Models

6. Apply benchmarking standards in process and in product.

Student Learning Outcomes (SLO): | 6,9,13

Module:1 | Introduction \ 5 hours

Software Engineeringeed, Importance and its characteristiS®ftware Proces&eneric
process moddtrescriptive process modpkcialized, unified procésgle developmeiftigile
ProcessExtreme Programmin@ther agile Process modststware engineering Knowled
core PrinciplePrinciples that guide each framework Activity.

Module:2 | Software Requirement Analysis \ 5 hours

Requirements EngineerBgtablishing the GroundweBiciting Requirement®eveloping
use caseBuilding the requirements modtggotiating, validating Requiremddsjuirement
AnalysisRequirements Modeligjrategies.

Specifying Requirements functional and noefunctional requirements; specification exe
Managing the Requirements Process: methods which provide a structurepéoation
between different stake holders. Prototyping: The role of pitpiy requirements techniqy
for prototyping. Requirements for Future Technologies: Computer Suppoudpdraiive
Work (CSCW); networked muitiedia systems.

Module:3 | Software Design | 5 hours

Design concepts and principlésbstraction Refinement Modularity 2 Cohesion & coupling
Architectural design, Detailed Desfgfransaction & Transformation, Refactoring of des
Objectoriented Design Usémterface Design; Object Oriented DesiGoncepts an
Diagrams Use Case Diagram€lass Diagramdnteraction DiagramsState chart Diagramj
Activity DiagramsPackage Diagram€omponent DiagramdDeployment Diagrams

Module:4 | Software Implementation | 4 hours

Structured codingTechnique€oding StyleStandards and Guideline®ocumentatior|
GuidelinesModern Programming Language Features: Type chdskindefined data type
Data Abstractioffexception HandlingConcurrency MechanisiSeven Steps of implement
software? Implementation Challenges and its resolution.

Module:5 | Software Testing ] 4 hours

TESTING: Introduction; Software Testing Fundamental, Testing Principles; Testing




Verification and Validation: Validation Testing, Validation Test Criteria; TestT&38
Documentation; Test Strategigsp-Down Testing, Bottordp Testing, Thread testing, Str
testing, Backto-back testing; Testing methods and tools: Testing through reviewbpB
testing (Functional testing), White box testing {gbassestng), Testing software chang
Additional requirements in testing OO Systems; Metrics Collection, Computati
Evaluation; Test and QA plan; Managing Testing Functions.

Module:6 | Software Maintenance \ 3 hours

Software Maintenance, Types of Mainten&togctured versus unstructured maintendr
Maintenance cost3 Typical problems with maintenance and itsefidets 2 Maintenanc
process Software Configuration Managemér@omponent ReusabilityOverview of RE
engineering & Reverse EngineerBugsiness Process ReengineeriRgstructuringForward
EngineeringEconomics of Reengineering.

Module:7 | Project Planning and Risk Management | 2 hours

Objectives of Activity planningProject schedulesActivities 2 Sequencing arstheduling?
Network Planning modekForward Pass & Backward Pass technig@gical path (CRM
method 2 Risk identification? Assessment Monitoring 2 PERT technique? Monte Carlg
simulation2 Resource AllocatiohCreation of critical patter#<Cost schedules.

Module:8 | Recent Trends 2 hours

Total Hours 30 Hrs

Lab Experiments

1. Work Brealdown Structure (Process Based, Product Based, Geo 30 Hrs
Based and Role Based)

Estimations? Cost & Schedule

Entity Relationship Diagram, Context flow diagt# (Structural
Modeling and Functional Modeling)

State Transition Diagrams (Behavioral Modeling)

System Requirements Specification

UML diagrams for OO Design

Tools for Version Control

Blackbox, Whitebox testing Nofiunctional testing

wn

ext Book(s)

PlH®o N ok

Roger Pressman and Bruce Maxim, Software Engineering: A Practitioner's Appro
9th Edition, McGrawHill, 2020.

Reference Books

1. | lan Sommerville, Software Engineering, 10 th Edition, AdiN&siey, 2015

2. | Pankaj Jalote, An Integrafigabroach to Software Engineering (Texts in Computer
Science),Reprint Springer, 2010

3. :LOOLDP ( /HZLV "6RIWZDUH 7THVWLQJ DQG &RQ
Edition, Auerbach Publications, 2008

4. | David Gustafson , Schaum's Outline of Softwageneering,1st Edition, 2020

Mode of Evaluation: CAT / Assignment / Quiz / FAT / Project / Seminar/Lab

Recommended by Board of Stu¢ 11-022021

Approved by Academic Council | No. 61 | Date | 18022021




CSI2001 DIGITAL LOGIC AND COMPUTER DESIGN LIT|P|J|C

3/0(2]0|4

Pre-requisite Nil Syllabus version
1.0

Course Objectives:

1. To acquaint students with the basic concepts of digital and binary systems.
2. To analyze and design combinational and sequential logic circuits for real world applica
3. To apply the theoretical concepts in designing the circuits using appropriate tools and

itions.

Expected Course Outcomes:

Upon completion of the course, the students will be able to

1. Differeniate and represent the different types of number system.

2. Express and reduce the logic functions using Boolean Algebnaapd K-
3. Design minimal combinational logic circuits.

4. Analyze the operation of medium complexity standard combinatiortal lidiectihe encode
decoder, multiplexer, demultiplexer.

5. Analyze and Design the Basic Sequential Logic Circuits

6. Outline the construction of Basic Arithmetic and Logic Circuits

7. Acquire design thinking capability, ability to design a compohergahgtic constraints,
solve real world engineering problems and analyze the results.

Student Learning Outcomes (SLO): | 2,5,14

Module:1 Introduction to Digital Logic 3 hours

Number System, Base Conversion, Binary Codes, Complements, Lodiu\gated,gates,
Positive and Negative Logic

Module:2 | Boolean Algebra | 6 hours

Boolean algebra, Properties of Boolean algebra, Boolean functions, Canonical and Star
Karnaugh map (up to 5 variables), Diamé conditions, Tabulation Method (up to 5 variables

Module:3 | Introduction To Combinational Circuit | 6 hours

Design of combinational circuits, Adder, Subtractor, Code Converter, Analyzing a Com
Circuit.

Module:4 | Design And Analyses OfCombinational Circuit | 9 hours
Binary Parallel Adder, Magnitude Comparator, Decoders, Encoders, Multiplenelts|Beers.
Module:5 | Sequential Circuits | 7 hours
Flip Flops, Conversion of Flip flops, Design and Analysis of Sequential circuits

Module:6 | Design of Registers and Counters | 6 hours

Registers, Shift RegistersdiBactional shift registers, Counters, Ripple and Synchronous C
Ring and Johnson counters.

Module:7 | Arithmetic Logic Unit | 6 hours

Bus Organization, ALU, Design of AL%fatus Register, Design of Shifter.

Module:8 | Recent Trends 2 hours
Total Lecture hours: 45 hours

Text Book

1. Morris Mano, M., 2016. Digital Logic and Computer Design. Pearson Education Inc

ISBN: 9789332542525.




Reference Books

1.

2.

3.

4.

Malving A.P. and Leach, D.P. and GoutamSaha. 2014. Digital Principles and Ap
(SIE). Tata McGraw Hill. ISBN: 9789339203405.

Morris Mano, M. and Michael D.Ciletti. 2014. Digital Design: With an introdug
Verilog HDL. Pearson Education. ISBN: 9182774208

Charles H. Roth Jr. 2013, Fundamentals of Logic Design, seventh Edinginédring.

ISBN: 9781133628477
John F. Wakerly, 2008. Digital Design Principles and Practices, Fourth Edition
Education. ISBN: 978131713662.

Mode of Evaluabn: CAT / Assignment / Quiz / FAT / Project / Seminar

List of Indicative Experiments

1. 11 | Realization of Logic gates using discrete components, verification of truth
logic gates, realization of basic gates using NAND and NOR gates

2. Implementation of Logic Circuits by verification of Boolean laws and verifica
De Morgans.

3. Adder and Subtractor circuit realization by implementation eAdtidf and Full
Adder, and by implementation of Half-Subtractor and Full-Subtractor.

4. Combinational circuit design
I Design of Decoder and Encoder
il. Design of Multiplexer and De multiplexer
ii. Design of Magnitude Comparator
\2 Design of Code Converter

5. Sequential circuit design
I. Design of Mealy and Moore circuit
il Implementation of Shift registers
ii. Design of 4-bit Counter
iv. Design of Ring Counter.

6. Implementation of different circuits to solve real world problems: A digitally co
locker works based on a control switch and two keys which are entered by|the user.
Each key has alit binary representation. If the control switch is pressed, the locking
system will pass the difference of two keys into the controller unit. Otherwise, the
locking system will pass the sum of the two numbers to the controller unit. Design a
circuit to determine the input to the controller unit.

7. Implementation of different circuits to solve real world problems: A bank ¢
system has a capacity of 5 customers which serves on first come first served basis. A
display unit is used to display the number of customers waiting in the queue. Whenever
a customer leaves the queue, the count is reduced by one and the count is increased by
one if a customer joins a queue. Two sensors (control signals) are used
customers leaving and joining the queueatesgg. Design a circuit that displayg the
number of customers waiting in the queue in binary format using LEDs. Binary 1 is

represented by LED glow and 0 otherwise.

Total Laboratory Hours 30 hours




Mode of Evaluation: CAT / Assignment / Quiz / FATPkoject / Seminar
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CSI2003 Advanced Algorithms LIT|P|J]|C

2(0(2]0|3

Pre-requisite CSI12002 / CSE2003 Syllabus version
1.0

Course Objectives:

To focus on the design of algorithms in various domains

To provide a foundation for designing efficient algorithms.
To provide familiarityith main thrusts of work in algorithnssifficient to give som
context for formulating and seeking known solutions to an algorithmic problem

Course Outcome:

Familiarize students with different algorithmic techniques

Apply advanced methods of desigrand analyzing algorithms.

Choose appropriate algorithms and use it for a specific problem.

Understand different classes of problems concerning their computation difficulti
Implement algorithm, compare their performance characteristics, and &séim
potential effectiveness in applications.

arwdE

Student Learning Outcomes (SLO): 11,514

Module:1 | Algorithm Design Techniques \ 5 hours

Revisit of Greedy algorithms, divadsmquer, dynamic programming. Backtracking: G¢
method, Nqueen problem, Subseim, Graph coloring, Hamiltonian cycles. Branch and B
General method, applicationgraveling sales person problem, 0/1 knapsack probfer
Branch and Bound solution, FIFO Branch and Bound solution.

Module:2 | Network Flow \ 4 hours

Flow NetworksNetworks with multiple sources and sinks, Riggdshall algorithm, Mg
Flow and Min Cut, ForBulkerson Method and Edmondarp Algorithm, Bipartite
Matching.

Module:3 | Computational Complexity \ 5 hours

Class complexity classes: P, NP, Reduchéhspmpleteness and NP hard ,-@&mplete
Problems, CNFSAT and 3SAT, Vert&over and Clique

Module:4 | Randomized Algorithms \ 3 hours
Las Vegas algorithms, Randomized Quick Sort, Monte Carlo algorithm, Primality Testi
Module:5| Approximation Algorithms \ 4 hours

Limits to Approximability, Bin Packing (First fit, Best fit)Rpproximation algorithm fg
Metric TSP, Euclidean TSP, M&XT andVertex Cover

Module:6 | Computational Geometry \ 4 hours

Segmenintersection algorithm, Algorithms for findiflgRQYH[ KXOO *UDH
wrapping Algorithm. Finding the closest pair of points.

Module:7 | Algorithms for Al \ 3 hours
Uninformed search, Heuristic search (8 queen and tiling problems), A* and AO* algor
Module:8 | Recent Trends 2 hours
Total Lecture hours: 30 hours

Text Book(s)

1.]7 + &RUPHQ & ( /HLVHUVRQ 5/ 5LYHVW DQG & 6\
D O JR U [ BdKiGhYMIT Press, 2009.

2./ 6 6ULGKDU T'HVLJQ DQG $QDO\VLV Rl $OJRULWK
&5).

Reference Books

1|07 *RRGULFK DQG 5 7TRPDVVLD 9Y$0OJRULWKP "HVL
HIDPSOHV:- -RKQ :LOH\ DQG VRQV
2.| 6DUD %DDVH $0OOHQ 9DQ *HOGHU fT&RPSXWHU $




$ Q D O\ VEdttion, Re@rson Education., 2003.
3./ $ /HYLWLQ T, QWURGXFWLRQ WR WKH '"HVLJQ DQG
Education, 2012.

Mode of Evaluation: CAT / Assignment / Quiz / FAT / Project / Seminar

List of Experiments

1. | Implementatiorof algorithms for problems that can be solved by 6 hours
or more of the following strategies: Divide and Conquer, Brute
Greedy, Dynamic Programming. BraaetiBound algorithm for thq
0-1 Knapsack problem to maximize the profit for a given prg
instance.

2.| ,PSOHPHQWDWLRQ RI *UDKDP:-V VFDQ 4 hours
addition to that, using the implementation compare the running
both the algorithms empirically by taking large input size range.
compare empirical analyansl theoretical time complexity of both

algorithms.
3. | Implementation of Forffulkerson algorithm for computing 2 hours
maximum flow in a network.
4. | Randomized Algorithms: Las Vegas and Monte Carlo algorithms 2 hours
5. | Implementation afolution techniques for the minimiewst flow 2 hours
problem.
6 | Heuristic search and A*, AO* algorithms 2 hours
7 | Implementation of algorithms for Bin Packing, TSP, Vertex covel 4 hours
8 | Implementation of search algorithms for graphs andftredamenta| 6 hours

algorithms, FloydWashall algorithm, Fofelulkerson Method an
EdmondsKarp Algorithm

9 | A simple polygon is defined as a flat shape consisting of straig 2 hours
intersecting line segments or sides that are joinedvisarto from a
closed path. Let P {p1, p2 , p3 ,....pn} be a set of points in th
dimensional plane.
a. Write a program to find the simple polygon of P .
b. Write a program (linear time) to convert that the simple pq
of P to a Convex Hull.

Total Laboratory Hour 30 hours

Mode of evaluation: Regular Assignments, Continuous Assessment Test / FAT (Lab)

Recommended by Board of Stud 11-02-2021

Approved by Academic Council | No. 61 | Date | 18022021




CSI12004 Advanced Database Management Systems LI T|P|J|C

3/0(0(0|3

Pre-requisite Nil Syllabus version
1.0

Course Objectives:

1. To design conceptual and physical database tuning

2. To comprehend the concepts of parallel, distributed, multimedasiatidatabase
3. To learn the concepts of mobile and cloud database

4. To understand the concepts of security and emerging technologies in database

Course Outcome:

Acquire the concept of physical database design and tuning

Learn the concept of paralletiaistributed database

Obtain the knowledge of multimedia and spatial database

Apply the concepts of mobile and cloud database in realtime applications
Distinguish various emerging database technologies and Analyze various sec
in databases

arwNE

Student Learning Outcomes (SLO): 11,5,7

Module:1 | Database Design Techniques \ 5 hours

Review of DBMS TechniquesEER 2 Physical database design and tudidglvancecg
transaction processing and Query processing

Module:2 | Parallel Databases | 6 hours
Architecture, Data partitioning strategy, Interquery and Intraquery ParéHaliahel quer
optimization

Module:3 | Distributed Databases \ 7 hours

Structure of distributed database, Advantages, Functions, Distributed dathlitaeséure
Allocation, Fragmentation, Replication, Distributed query processing, Distributed trz
processing, Concurrency control and Recovery in distributed database systems.

Module:4 | Multimedia and Spatial Databases \ 7 hours

Multimediasources, issues, Multimedia database applications Multimedia databasemR)\
in SQL. Spatial databasbgoe of spatial datdndexing in spatial databases.

Module:5 | Mobile and Cloud Databases \ 8 hours

Wireless network communication, Location and handoff management, Data processing
mobility, Transaction managememhobiledatabase systepi3atabase options in the clpud
[Changing role of the DBA in the clp{Moving your databases to the cloud

Module:6 | Emerging Database Technologies \ 5 hours

Active databaseDetective databas®bject databaselemporal databas&treaming
databases

Module:7 | Database Security \ 5 hours

Introduction to Database Security Isstgecurity ModelsDifferent Threats to databases
Counter measures to deal with these problems

Module:8 | Recent Trends 2 hours

Total Lecture hours: 45 hours

Text Book(s)

1. | Raghu Ramakrishndbatabas#anagement Systen#® edition,McgrawHill, 2015

2.| SEUDKDP 6LOEHUVFKDW] +HQU\) .RUWK 6 6XGK
Seventh Edition, Tata McGraw Hill, 2019.

Reference Books

1. | RamezElmasri, ShamkantBDYDWKH ")XQGDPHQWDOV RI 'DW
Edition, Pearson Education, 2016.

2. | Vlad VlasceanmMyendy A. NevAndy Oram,6 DP $ODSDWL "$Q ,QWUR




'DWDEDVHVY 2 5SHLOO\ OHGLD ,QF

3. | S.K.Singh, Database Systems: Con8msigin & Applications, 2nd Edition, Pearson

education, 2011

Mode of Evaluation: CAT/ Digital Assignments/ Quiz/ FAT/ Project.

Recommended by Board of Studies

11-02-2021

Approved by Academic Council

No. 61 |Date | 18022021




CSI2005 Principles of Compiler Design LIT|P|J|C
3/0/0|0|3
Pre-requisite Nil Syllabus version
1.0

Course Objectives:

To provide foundation for study of high performance compiler design.
To make students familiar with lexical analysis and semalytsis.
To understand the principles of code optimization techniques.

Course Outcome:

Demonstrate the functioning of a Compiler and to develop a firm and enlightened
of concepts such as higher level programming, assemblers, automata theonyaland
languages, language specifications.

Develop language specifications using context free grammars (CFG).

Apply the ideas, the techniques, and the knowledge acquired for the purpg
developing software systems.

Construct symbol tables and generatiegmediate code.

Obtain insights on compiler optimization

Student Learning Outcomes (SLO): [1,2,5

Module:1 | Introduction to Compilation and Lexcial Analysis | 7 hours

Introduction to programming language transk&tteture and phases ot@mpilerDesign
issues Patterns lexemed okensAttributesSpecification of TokensExtended Regulé
expression, Regular expression to Deterministic Finite Automata (Direct method).

Module:2 | Syntax AnalysisTop Down \ 5 hours

Role of parseParse Tree Elimination of ambiguity Top down parsing Recursive Desce
parsing Non Recursive Descent parsiigedictive Parsind_L(1) grammars.

Module:3 | Syntax Analysis2Bottom Up \ 7 hours

Shift Reduce Parsei®perator Precedence Parsing paRsersConstruction of SLR pars
tables and parsing , CLR parsiA§R parsing

Module:4 | Semantics Analysis \ 6 hours

Syntax Directed DefinitioA Evaluation Order Applications of Syntax Directed Translati
Syntax Directed Translation Schemdsnplementation of L attributed Syntax Direq
Definition.

Module:5 | Intermediate Code Generation \ 7 hours

Variants of syntax tree$hree address codBypes? Declarations Procedures Assignmen
Statements Translation of Expressions Control Flow - Back PatchingSwitch Cas
Statements.

Module:6 | Code Optimization \ 6 hours

Loop optimizationsPrincipal sources of optimizatidntroduction to Data Flow Analysis
Basic BlocksThe DAG Representation of Basic Blotksps in Flow Graphs.

Module:7 | Code Generation & Other Translations Issues \ 5 hours

Issues in the design of a code generatarget Machine NextUse Information-
Optimization of basic block$eephole OptimizatiorRegister Allocation and Assignment.

Module:8 | Recent Trends 2 hours

Total Lecture hours: 45 hours

Text Book(s)

1. | A. V. Aho, Monica S. Lam, Ravi Sethi and Jeffrey D. Ullman, Compilers:
Principles, Techniques, & Tools, Second Edition, , Pearson Education, 2007

2. | K. D. Cooper and L. Torczon, EngineeringCampiler, 2nd dition. Morgan
Kaufmann, , 2011.




Reference Books

1.

2.

3.

Andrew A.Appel , Modern Compiler Implementation in Java, 2nd edition,
Cambridge University Press;, 2002.

Allen Holub, Compiler Design in C, Prentice Hall,1990.
TorbengidusORJHQVHQ "% DVLFV RI &RPSLOHU '"HVLJQU

Mode of Evaluation: CAT / Assignment / Quiz / FAT / Project / Seminar

Recommended by Board of Stud| 11-02-2021

Approved by Academic Council | No. 61 | Date | 18022021




CSI2006 Microprocessor and Interfacing Techniques L/ T|P|J|C
2/012(0|3
Pre-requisite Nil Syllabus version
1.0

Course Objectives:

1. To acquaint students with basic concepts of block diagram, architecture, pin
addressing modes andtruction set of an 8086/ARM microprocessor.

2. To teach students syntax and semantics of assembly language programmi
constructs. To facilitate students to practice sample assembly programs and de
for other operations.

3. To explore spec@ DUFKLWHFWXUDO IHDWXUHYV DQG Y
typical computing system.

4. To understand the need for numeriepomcessor. Also develop skill on open so
prototyping boards for developing any smart systems for contemporary issues.

Course Outcome:

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

1. Explain the design aspects of a typical microprocessor and illustrate its capabili

2. Practice and emulate assembly programs. To develop logic at assembly level
operations.

3. Understand need for and working of Stack, Interrupt Service Routines (IS
Procedures. Practice assembly programs for file handling and other operations

4. lllustrate interfacing of basic devices viz. memory, 10, data converters and motd

5. lllustrate interfacing of special purpose programmable devices viz. timer.
interrupt controller, display controller, communication and direct memory access

6. Explain the design aspects of numeriprooessor and illustrate its capabilities
sampe assembly programs.

7. Explore open source prototyping board, sample sensors and actuators and dev
solutions for soci@conomic issues.

Student Learning Outcomes (SLO): | 2,5,9

Module:1 | Intel x86/ARM Processors | 5 hours

Architecture and Signal Description, Register and Memory Organization, Gen
Operations and 10 Addressing Capability, Special Processor Activities, Min and Mg
ReducednstructionSet ComputingRISC)

Module:2 | Assembly Language Programming andools | 5hours

Addressing modes and Instruction Set, Assembler Directives and Operators, Introduct
emu8086 emulator and MASM assembler, Assembly Language example programs.

Module:3 | Special Architectural Features and Programming | 3 hours

Stack? stack structure of 8086/ARM and programming; Interfumtierrupt cycle, nemask
able, maslable, Interrupt Service Routine, programming; procedure and derition and
passing parameters; handling larger programs; timing and delaysycle, states, instructi
execution time, clock count for generating delays; file managemesaie, open, close, re
write and delete operations;

Module:4 | Basic Peripherals Interfacing | 4 hours

Memory Interfacing Interleaving, static and dynamic RAM interfacing; 10 Ports Interfg
memory mapped /O, 1/0 mapped I/O; PIO 8255architecture, pin, control word regis
operation modes; A/D Interfacing 0808 SAR, 7109 disdbpe, interfacingd/A 2 7523,
DACO0800; Stepper Motér4 winding internal schematic, excitation sequence, sample pr

Module:5 | Special Purpose Programmable Peripheral Interfacing | 5hours

Timer/Counter 825Z architecture, pin, control word register, operation modes, progra
PIC-8259 2 architecture, pin, interrupt sequence, command words, operation




programming; 8279%architecture, pin, operation modes, programming;&2timunication
methods, architecture, pin, operation modes, programming? &2&mtecture, pin, DM/
transfers and operations, programming.

Module:6 | Numeric Co-Processor 8087 | 4 hours

Overview, compatible processor and coprocessor, pin, architecturdiagi@k control
unit, numeric execution unit, registers, status word, circuit connectiongii&8Q86ta types|
IEEE floating point standard, instruction set, sample programs.

Module:7 | Case Study on Microcontroller Boards | 2hours

Introduction toMicrocontroller, UNO Board, IDE, Programming using GPIO for LED, L
Keypad, Motor, Sensor interfacing, case study on smart system design.

Module:8 | Recent Trends 2 hours

Total Lecture hours| 30 hours

Text Book(s)

1. | AK. Ray and K.M. Bhurchandidvanced Microprocessors and Peripherals, 3
Edition, Tata McGraw Hill, 2017.

2. | Barry B Bray , The Intel Microprocessor 8086/8088, 80186,80286, 80386 and
Architecture, programming and interfacing, 8th Edition ,PHI, , 2011

Reference Book(s)

1. | 'RXJODV 9 +DOO 6663 5DRpy OLFURSURFHVVRLU
+DUGZDUHp 7KLUG HGLWLRQ 7DWD OF*UDZ +LOO
2. | ORKDPHG 5DILTXD]]DPDQ "OLFURSURFHVVRU DQ
Second edition, Universal Book stall, 1995

3. | K Uday Kumar, B S Umashankar, Advanced Micro processors -RadBAMssembl
Language Programming, Tata McGraw Hill, 2017.

Mode of Evaluation:CAT / Assignment / Quiz / FAT / Project / Seminar

List of Experiments \

1. | Arithmetic operations 8/16 bit usididferent addressing modes. 2 hours
2. | Finding the factorial of an 8 /16 bit number 1 hour
3. | (a) Solving nCr and nPr 2 hours
E &RPSXWH Q&U DQG Q3U XVLQJ UHH
D QG 1 U -népdtide QtBgOrs.
4. | Fibonacci series 1 hours
5. | Sorting in ascending and descending order 2 hours
6. | (a) Search a given number or a word in an array of given numbs 2 hours
E 6HDUFK D NH\ HO HMB&al)Wunb@rs DisiyLtN
Binary search algorithm.
7. | To find the smallest and biggest numbers in a given array. 2 hours
8. | ALP for number bases conversions 2 hours
9. | String operations (String length, reverse, comparison, concat 2 hours
palindrome)
10.| Password checking 2 hours
11.| Convert a 1#it binary value (assumed to be an unsigned inte( 2 hours
BCD and display it from left to right and right to left for spec
number of times
12.| Read the currenttime from the system and display i 2 hours
standarddrmat on the screen.
13.| Program to simulate a Decimalddunter to display €D. 2 hours
14.| Read a pair of input @vdinates in BCD and move the cursor to 2 hours
specified location on the screen.
15.| Stepper motor interface using 8086/ Intel Galileo Board 2 hours




16.| Seven segment LED DISPLAY using 8086/Intel Arduino Board

2 hours

Total Laboratory Hour

30 hours

Mode of evaluation: CAT/FAT/Assignment

Recommended by Board of Stud

11-02-2021

Approved by Academic Council

No. 61 [Date | 18.02.2021




CSI2007 Data Communication and Networks LIT|P|J]|C

3(0(2|0|4

Pre-requisite Nil Syllabus version
1.0

Course Objectives:

1. Build an understanding of the fundamental concepts of computer networking, p
architectures, and applications

2. Gain expertise in design, implement and analyze performance perspective of TCP
Architecture

3.Deal with the major issues of the layers of the model.

Course Outcomes:

1.Describe the layered structure of a typical networked architecture

2. ldentify and analyze the different types of network topologies, error and flow
mechanisms

3. Design subetting and enhance the performance of routing mechanisms.

4. Compare various congestion control mechanisms and identify suitable Trans
protocol for real time applications

5. Identify various Application layer protocols for specific applications

6. Design and Implement various Network protocols

Student Learning Outcomes (SLO): | 2,5,6

Module:1 | Basicsof Data Communication and Computer Network \ 5 hours

Definition and Uses of Computer Network, Criteria for a Data Communication N¢
Components of Data Communication, Classification of Computer network, Network T
Network ModelsOSI, TCP/IP- Networking Devices: Hubs, Bridg8syitches, Routers, a
Gateways? Performance Metricg Introduction to Sockets? Port numbers in Sock
Programming

Module:2 | PhysicalLayer | 5hours

Transmission Impairments, Transmission Medium Batadingline Encoding, Types
Line Coding, Analew-Digital ConversionPulse code modulation (PCM), Delta modulé
(DM);Transmission Modeslalf and Full DuplexSignals? Bandwidth and Data Rate
Multiplexing?2 Shift Keying

Module:3 | Data Link Layer | 9hours

Error Detection and Correctio®ne and two dimensional parity checks, Hamming code,
redundancy check (CRC); Flow Control: Protdeadsocols for Noiseless Channels and N
Channels? Ethernet Access Control Protocols: CSMA,CSMA/CA,CSMA/CD,efoRing
Token Passing, TDMA,FDMA,CDM¥irtual LAN- Wireless LAN (802.11).

Module:4 | Network Layer | 8hours

IP Addressing Scheme, Subnet Addressing, Subnet Masks, IPV4 Addressing, IPV6 4
Address Resolution Protocol (ARP), Reverse AdResslution Protocol (RARP).Unic
RoutingRouting Characteristics, Routing Algorithms: Distance Vector Routing Protod
State Routing ProtocéMulticast RoutingWireless Routing

Module:5 | Transport Layer | 6hours

Services of Transport Lay&gcket Programming, TCP Phases, Transport Layer Prg
TCP, UDP, SCTP, RTP, Transport Layer Security Protocols : SSL,TLS

Module:6 | Traffic Engineering Principles | 4hours

Congestion Control Algorithm€ongestion prevention policies; QualitySefvice Traffic
shaping, Leaky bucket algorithm, Token bucket algorithm; Integrated Services.




Module:7 | Application Layer | 6hours

Simple Mail Transfer Protocol (SMTP), File Transfer Protocol (FTP), TELNET,SNM
Hypertext Transfer Protocol (HTTP), World Wide Web (WWW), Security in Intenma,
Security.

Module:8 | Recent Trends 2 hours

Total Lecture hours: 45 hours

Text Book(s)

1.

2

James Kurose , Keith Ro€amputer Networking: A TePown Approach,/" edition
Pearson, , 2016

Behrouz A. ForouzarData Communications and Networkingth Ed. McGraw Hill
Educatior2012

Reference Books

1
2
3

4

William Stallings, Data and Computer Communications, 10th Ed, Pearson Educati
Larry Peterson anBruce Davie, Computer Networks: A Systems Approach, 5t
Elsevier, 2011.

YingDar Lin, Ren+ XQJ +ZDQJ )UHG %DNHU "&RPSXWHU
$SSURDFKp OF*UDZ +LOO

$QGUHZ 6 7TDQHQEDXP &K EStNRrearsarH20IZR UNV p

Mode of Evaluation: CAT / Assignment / Quiz / FAT / Project / Seminar

List of Experiments \

1. | Basic Networkin@ommandsusing Linux 1 hour

2. | Error detection and correction mechanisms 4 hours
3. | Flow control mechanisms 4 hours
4. | IP addressing Classless addressing 4 hours
5. | Routing Protocol Implementation and Performance Analysis of 4 hours

Routing protocols

6 | Socket Programming 4 hours
7 | Transport Layer Security Protocol Implementation 4 hours
8 | Congestion Control Protocol 3 hours
9 | Study about Network Simulation tools 2 hours
Total Laboratory Hours 30 hours

Mode of evaluation: Assignment, CAT / Assignment / Quiz / FAT

Recommended by Board of Studies 11-02-2021

Approved by Academic Council No.61 |Date |18022021




CSI12008 Programming in Java LIT|{P|J|C

3/0(2(0|4

Pre-requisite Nil Syllabus version
1.0

Course Objectives:

1. Understand Object Oriented Programming & Functional Programming in Java,
Exceptions and Multithreading.

2. Able to perform Filélandling, Manipulating Strings, Generic Programming.

3. Use of Java for Event Handling and Web applications using Servlets.

Course Outcome:

At the end of this course students should be able to:

Analyze the programs involving the fundamental programuctsst

Choose the appropriate OOP technique for solving the real world problem.
Demonstrate exception handling and use of threads in Java.

Propose the use of Generic programming and file handling for different scenarig
Explore various methods for mangting strings and several collections.
Choose appropriate elements to facilitate event handling and GUI programming
Design and develop web applications using Servlets with JDBC.

NoghrwNE

Student Learning Outcomes (SLO): 11,9, 14

Module:1 | Introduction to Java Programming \ 4 hours

Overview of Java Language: Introduction, Java Virtual Machine, program structure, Ji
statements, variables, scope of variables and data types. Arrdisae@sienal array
Multidimensional Arrays.

Module:2 | Object, Class and Packages \ 7 hours

Object Oriented Programming and Jav@lasse$ Objects 2 Methods 2 Constructors? this
keyword 2 Garbage collectioA Overloading method3 Objects as parameters and retur
objects2Nested and Inner classestatic and final keywordsnheiitance: Basics, Using suf
Class hierarchy, Method overriding, Abstract cl&s3é® Object Class? Packages ar
Interfaces.

Module:3 | Exceptions and Threads \ 7 hours

Exception Handling: Fundamentals, Types, Uncaught Exceptions, Using try akidiltcatel
catch clauses, Nested try, BaoiExceptions, Creating your own exception subclasses.
Threads: Java thread model, Main thread, Creating a thread, Creating multiple threz
SULRULWLHYVY 6\QFKURQL]DWLRQ , Gtated, WulthkréhHinyG F H

Module:4 | Files and Generics \ 6 hours

I/O streams 2 Console 1/0 2 The PrintWriterclass? Reading and Writing files. Genel
Basics, A Generic class, General form, Using wildcard arguments, Generic method
Interfaces, Generic Class hierarchy, Type inference.

Module:5 | Lambda Expressionsand Strings \ 6 hours

LambdaExpressions: Introduction, Block Lambda expressions, Passing Lambda expr
arguments, Lambda Expressions and Exceptions.

String Handling: The String Constructors, Various String Operatramg,Bufferand String
BuilderClasses.

Module:6 | Java Event Handling and GUI Programming \ 6 hours

Event Handling mechanism, Event Delegation, Event and KeyEvent Eassesistene
Interfaces. GUI Programming with JavaFX: Ul Controls, Layout Classes, Collectior
Media Classes.

Module:7 | JavaServlets and JDBC \ 7 hours

Background Lifecycle of a servlet Development? The Servlet API2 The javax.servlg
package? Reading Servlet Parametafiandling http requests and resporfddsing Cookie$




Session TrackingJDBGServlets with JDBC

Module:8 | Recent Trends 2 hours

Total Lecture hours: 45 hours

Text Book(s)

1. | +tHUEHUW X=RFK ITeeG@®mplete Refergmce ™ Edition., McGrawHill
Publishers December 2018.

2. | &D\ 6 +RUVWPDQQ ~&R-UYUXQdDHHQWBRIKMIH, Pearson
Publishers. August 2018.

Reference Books

1. [ % HQ (YDQV 'DYLG )ODQDJDQ" Editory,DO'ReRly MediaX W
December 2018.

2. | -RVKXD %ORFK ~ (IEdfivvnLAd#iserDWeBlgy Publishers December 20

Mode of Evaluation: CAT / Assignment / Quiz / FAT / Project / Seminar

List of Experiments \

1. | Programs to demonstrate the use of arrays and various OOP cq 2 hours

2. | Programs to understand various exceptions and handling them. 2 hours

3. | Programs to demonstrate the concept of threads and multithrea] 2 hours
Java

4. | Programs to understand Generic Programming technique and L 4 hours
expressions.

5. | Programs to create and manipulate file using different I/O methg 4 hours

6. | Programs to explore various string handling methods. 3 hours

7. | Programs to idealize the use of different collection frameworks i 3 hours
java.util package and use of java.lang packages.

8. | Programs to explore various swing elements to deepen the 3 hours
undestanding of javaFX

9. | Programs to realize the power of Java for internet programming 3 hours
through servlets.

10.| Programs to realize the power of Java for internet programming 4 hours
through servlets with JDBC

Total Laboratory Hour 30 hours

Mode of evaluation: CAT / Assignment / Quiz /| FAT

Recommended by Board of Studi 11-022021

Approved by Academic Council | No. 61 | Date | 18022021




CSI3001 Cloud Computing Methodologies LI T|P|J|C
3/0(2(0|4
Pre-requisite Nil Syllabus version
1.0

Course Objectives:

1. Tointroduce the concept of Virtualization and cloud computing

2. To provide students a sound foundation of the Cloud Computing enabling them
using and adopting Cloud Computing services and tools in their real life scenari

3. To enable students explore some important cloud computing driven commercia
sud as Google Apps, Microsoft Azure and Amazon Web Services and other bu
cloud applications.

Course Outcome:

Analyze and study the basics of cloud computing, cloud models and its application
Appreciate the requirements of various service paradiGioad Computing

Analyze, identify and select suitable type of virtualization

An ability to use techniques, tools, skills in a secured cloud environment

Design, implement and evaluate a d@sgd system, process, component, or prograli
meet desiredeeds

abhwhE

Student Learning Outcomes (SLO): 5,9,17

Module:1 | Introduction \ 5 hours

Overview of Computing Paradigm, Cloud CompulifgT Cloud Computing Reference
ArchitectureTypes of Cloud Deployment ModeRrivate, Public, Hybrid, Agency Clouds

Module:2 | Cloud Service Models \ 5 hours

Infrastructure as a Service(laaS), Platform as a Service(PaaS), Software as a
Anything as a Service(XaaS)

Module:3 | Virtualization \ 7 hours

Need for Virtualizatior? Pros and cons of Virtualization, Typedmplementation Levelg
CPU, Memory, 1/0 Devices, Virtual Clusters and Resource management

Module:4 | Cloud Environments \ 7 hours

Cloud EnvironmentsCase study: One closérvice provider per service model (eg. Amaz
EC2, Google App Engine, Sales Force, Microsoft Azure, Open Source tools)

Module:5 | Cloud Application Development \ 8 hours

Cloud application development using third party APIls, Working with ECZa8tdle
App Engine AP} Facebook API, Twitter APl , HDFS, Map Reduce Programming Mode

Module:6 | Security | 7 hours

Cloud Security Challenges and Risksftwareasa- Service Security Security Governan
2 Risk Management Security Monitoring Security Architecture DesigiData Security
Application Security? Virtual Machine Security

Module:7 | Advances in Cloud 4 hours

MQTT in Cloud, MQTT working exampkFog Computing basicsComparing Cloud, Fg
and Mist Computing

Module:8 | Recent Trends 2 hours

Total Lecture hours: 45 hours

Text Book(s)

1. | Rajkumar Buyya, James BrobArglrzej, M. Goscinski, Cloud Computing: Principls
and Paradigms? Edition, Wiley,2013

2. | .DL +ZzDQJ *HRIIUH\ & )R[ -DFN * '"RQJDUUD 'L
JURP 3DUDOOHO 3URFHVVLQJ WR WKH ,QWHU
Publishers,2013




Reference Books

1.

2.

3.

Sehgal, NaresBhatt, Pramod Chandra BFNHQ -RKQ O

"&ORXG

6HFXULW\ &R QFH S2V Kdith®, SpBrdd misrhdfiehs Publishing, 2020
SDMNXPDU %X\\D &KULVWLDQ 9HFFKLR O&R F6S XK\LF

1*' Edition, Tata McGraw Hill, 2017

Perry Lea ",R7 DQG (GJH &RPSXWLQJ IRU $UFKLWH
V\VWHPV IURP VHQVRUV WR FORXGV ZLWK FRPPX

Edition, Packt Publishing Limite2020

Mode of Evaluation: CAT / Assignment / Quiz / FAT / Project / Seminar

List of Indicative Experiments

1. | Virtual box based Webserver creation, Images/Snapshots 2 hours
access web page from 2nd VM on another subnetwork

2. | EC2 AWS2S3 bucket basathtic webpages. 2 hours

3. | EC2 AWSZ?Instance Creation, Migration 2 hours

4. | EC2 AWS2Web application using Beanstalk 2 hours

5. | AWS 2Local balancing and auto scaling. 3 hours

6. | IBM Blue Mix- Mobile Application development 3 hours

7. | DaaS?Deployment of a basic web app and add additional 3 hours
functionality(Javascripts based)

8. | PaaS?IOT 2Mobile sensor based IOT application hosted 3 hours
via PaaS environment

9. | Saa® Deployment of any SaaS application for a online 3 hours
Collaborative tool

10. | Deployment of Open stack or Virtual box from the scratch 3 hours

11. | Hadoop as a Service 2 hours

12. | Cloud TM Online Collaboration Services (User Defined Applicg 2 hours

Total Laboratory Hours 30 hours

Mode ofassessment: CAT1/CAT2/FAT

Recommended by Board of Stud| 11-02-2021

Approved by Academic Council | No. 61 | Date | 18022021




CSI3002 Applied Cryptography and Network Security LIT|P|J|C

2(0(2|0/3

Pre-requisite | Nil Syllabus version
1.0

Course Objectives:

1. To learn the emerging concepts of cryptography and algorithms

2. To defend the security attacks on informatystems using secure algorithms and
Authentication process

3. To categorize arahalyze the key concepts in network and wireless security

Course Outcome:

Infer the need of security to introduced strong cryptosystems.

Analyze the cryptographic algorithordriformation security.

Identify the authentication schemes for membership authorization.

Identify computer and network security threats, classify the threats and develop
model for detect and mitigate the attacks.

Identify the requirements feecure communication and challenges related to the
web services

Identify the need of ethical and professional practices, risk management using
security solutions.

Student Learning Outcomes (SLO): [ 1,9, 18

Module:1 | Introduction to Cryptography \ 4 hours

Security trends, Security attacks, Security mechanism, Elementary number theer|
random bit generatioBasic security services:confidentiality, integrity, availability, n
repudiation, privacy.

Module:2 | Symmetric KeyCryptography \ 4 hours
Block Ciphers: DES, Tripl2ES, AES, Modes of Operation, Stream Cipher

Module:3 | Asymmetric Key Cryptography \ 4 hours
RSA, Elgamal, Elliptic Curve Cryptography (ECC), biffienan key exchange protocol
Module:4 | Hash Functions andluthentication \ 4 hours

Message Authentication Code (MA@R5, Secure Hash algorithms (SHA), HMAB@ital
Signature®igital Signature Standard (DSS).

Module:5 | Basic Applied Cryptography \ 3 hours

Key management and distribution, digital certifiagdeagjtybased encryption, ldentificati
and authentication, zero knowledge protocols

Module:6 | AdvancedApplied cryptography \ 5 hours

Sidechannel attack, Pretty Good Privacy (PGP), S/MIME, Kerbétosjomorphic
encryptionQuantum Cryptography, DN@ryptography, Chaos Based Cryptosystem

Module:7 | Web and Wireless Security \ 4 hours

IPsec: AH and ESP, IKESSL/TLS, Types of Firewalls, Intrusion detection and Prev
systems, Wireless Application Protocol (WAP)

Module:8| Recent Trends 2 hours
Total Hours: 30 hours

List of Experiments

1 Implement DES, Triple DES and AES Key Algorithms 4 Hours

2 Implement RSA, ECC giffie-Hellman Key Establishmént 4 Hours

3 Implement a Secr8haring algorithm amtbmomorphic Encryptiof 2 Hours

algorithm
4 Implement message authentication (Me&@)HASHalgorithms 3 Hours
5 Consider and examine thMéireless network security and techng 2 Hours




integration for compliance using the case study of Cisco.

6 Explore the Snort Intrusion Detection Systems. Study Snort | 4 Hours
signaturdased intrusiordetection system used to detect nety
attacks. Snort can also be used as a simple packet logger. For th
of this lab the students will use snort as a packet sniffer and wr
own IDS rules
7 Explore ways to perform wireless attacks and understand p 4 Hours
defences. The attacks that will be covered are inspecting & m
wireless card parameters, changing the wireless transmission
flooding attacks, and cracking keys of WPA2 pedtaetworks.
8 Pretty Good Privacy 4 Hours
x Create a public/private key pair in PGP
x Create a revocation ley
x Exchange PGP keys with other students
X Signing the new key
X (QFU\SWLQJ D ILOH XVLQJ \RXU SDU
x Decrypting the file using your private key
X Encrypting and signing a file
x Verifying the signature
x Sending secure Email with PGP
X Adding a public key and sending secure email.
9 Send and receive an encrypted email message using S/IMIME. 3 Hours
\ Total Lecture hours:] 30 hours

Text Book(s)

1. | W. Stallings, Cryptography and Network Security: Principles and Pradide,
Pearson Publishers, 2017.

2. | Behrouz A. Forouzan, Cryptography and Network SedUEty:McGrawHill, 2017.

ReferenceBooks

1. | Kaufman, Perlman and Speciner. Network Security: Private Communication in
World., 2¢ edition,Pearson Publishe2002.

2 | Menezes, van Oorschot, and Vanstone, The Handbook of Applied Cryptograp
Edition, WILEY, 2015

3 | H. Silverman, A Friendly Introduction to Number ThedhEd: Boston: Pearson,

2012.

Mode of Evaluation: CAT / Assignment / Quiz / FAT / Lab

Recommended by Board of Studie| 11-02-2021

Approved by Academic Council |[No.61 | Date [18.02.2021




CSI3003 Artificial Intelligence and Expert Systems LIT|P|J|C

3/0(0]0|3

Pre-requisite | Nil Syllabus version
1.0

Course Objectives:

1. Ability to understand Artificial Intelligence principles and techniques

2. Introduce the facts and concepts of Expgstem by computational model and their
applications

3. Explore the knowledge using problem solving, search methodologies and learni
algorithms.

Course Outcome:

On completion of this course the students will be able to

1. Evaluate Atrtificial Intelligen¢&l) methods and describe their foundations.

2. Apply basic principles of Al in solutions that require problem solving, inference,
perception, knowledge representation and learning.

3. Analyze and illustrate how search algorithms play vital role in mallam

4. Demonstrate knowledge of reasoning and knowledge representation for solving
world problems

5. Understand and lllustrate the construction of expert system

6. Discuss current scope and limitations of Al and societal implications.

StudentLearning Outcomes (SLO): 11,7,17

Module:1 | Introduction to Atrtificial Intelligence | 5 hours

Overview of Artificial IntelligencéHistory of Al 2 Agents and environmeritconcept of
rationality- Classification of Al systems with respect to environment.

Module:2 | Problem solving | 6 hours

Solving problems by searchindgProblem space State space searching for solutions
uninformed search strategies.

Module:3 | Heuristic Search Strategies \ 6 hours

Informed search strategi®&ames: mianax algorithmilphaBeta Pruning

Module:4 | Logical Agents 8 hours

KnowledgeBased AgentsWumpus World Propositional Logié Constraints, Predicate Lo
2 First Order Logie Inference in First Order Logic

Module:5 | Planning Agents \ 8 hours

Situational CalculusRepresentation of Planningartial order Planningractical Planners
Conditional PlanningReplanning Agents

Module:6 | Knowledge Reasoning \ 5 hours

Uncertainty- Bayes Rule? InferenceHidden Markov ModelBelief Network,Decision
Network

Module:7 | Design of Expert System \ 5 hours

Architecture of expert systemStages in the development of an Expert Syst&uokes of
expert systemd Expert System Too{8ifficulties in Developing Expert Systedaowledge
Acquisition anelicitation- Meta knowledgeTypical expert systerA81YCIN

Module:8| Recent Trends \ 2 hours

Total hours:| 45 hours

Text Book(s)

1. | Russell, S. and Norvig, P. Artificial IntelligeAc®odern Approach, 4th edition, Prenti
Hall, 2020

2. | Poole, D. and Mackworth, A. Artificial Intelligence: Foundations of Computational A
2" edition Cambridge University Press, 2017




Reference Books

1.
2.

3

'DQ : 3DWWHUVRQ ,QWURGXFWLRQ WR $, DQG (¢
Peter Jacksori,, QWURGXFWLRQ WR ([SHUW 6\WWHPVH U
HYLQ 1LJKW DQG (ODLQH 5LFK 1DLU "“&ditio WeGkavi

Hill, 2008

Mode of Evaluation: CAT / Assignment / Quiz / FAT / Project / Seminar

Recommendely Board of Studie

11-022021

Approved by Academic Council
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CSI3023 Advanced Server Side Programming L |[T|P|J]|C

2 |0]2 |03

Pre-requisite NIL Syllabus Version

1.0

Course Objectives:

1. To understand different types of sesrde programming and technologies like
Servlets)SP, ASP, EJB, JSF, PHP, Node.

2. Understand the various sersele Spring Frameworks, REST, SOAP, ORM,
Security.

Course Outcome:

After successfully completing the course the student should be able to

1. Understand advanced sesside programming conceptsd use technologies like
Servlets, JSP, JSF and ASP

2. Adopt conveniently, ORM technique to bridge object and relational models of de

3. Develop, real world APl and Services using SOAP and REST.

4. Create application using Node.js and JMS API thatlgsdhe facility to create, send
and read messages.

5. Efficiently create fast, secure, and responsive web applications using Spring Frg

Student Learning Outcomes (SLO):

Module:1 | Servlets, JSP, JSF and ASP | 6 hours

JSP, JSTL, Spring Tag Libraries, Spring Controllers , Template & Layout, Spr
Validations(Standard and Custom),jQuery, CSS3, Web Descriptor Language, AJAX,
Support, Java server Faces, JSF flows, Ul -Medeéwork?2 JSP, JSTL, Tiles/Thyfeaf,
Spring MVC on Spring Boot, Hibernate Validator

Module:2 | 3 hours

Webservices, Types of Webservices, RESTR3ARest Frameworks, Rest Methods and /
REST Clients.

| Module:3 | SOAP | 3 hours

SOAP, JAXWS, WSDL, SOAP Registries, SGARmeworks, SOAP Clients, Develop S(
and REST API and Services. Framew&@pgring MVC, WeBervices, Spring Security

Module:4 | ORM | 5 hours

Object Relation Mapping, JPA, Hibernate, EAtéynotations, Association and In herital
mapping, Hibernate Session and Transaction, Caching, Native Query, HQL, Batch ¥
and Intercepting Filter, Criteria Builder, Projections API, Named & Ratve. Framework
Spring Data JPA, Hibernate and JPA,MySQL/any rdbms Database

Module:5 | JMS, Node JS | 4 hours

JMS, Queues and Topics, Creating Queues and Topics, Sending and Receiving mess
Queues and Topics. Introduction to Node JS, Benefits and Features, NPM in Node JS
Handling. FrameworkActiveMQ or RabbitMQ, Spring JMS integration, NodeJ8, NP

Module:6 | Spring Framework | 4 hours

Developing a Batch Application that gets executed in the background process, and gel
at a specific regular intervals, Task/Tasklet, Steps, Sharing Batch Context Information
Steps

| Module:7 | Exception Handling ] 3 hours

Exception Handling, Transaction Commit Intervals, Chunk Processing, File/DB/IJMS bz
Reader and Writers. Framew®&fpring Boot, Spring Batch, Spring Data JPA, JMS and N

Module:8 Recent Trends 2 hours

Total Lecture hours: 30hours

Text Book(s)

1. Christian Bauer, Gavin King, Gary Gregory, Linda Demichiel, Java Persistenc




Hibernate, 2ed, MANNING Publications, 2016

Reference Books(Links)

David R. Heffelfinger , Java EE 8 Application DevelopfaoktPublishing, 2017
Dhruti Shah , Node .js GuidebogkKirst edition ,BPB Publications, 2018

oukrwpnrE

. [https://nodejs.ora/en

Mode of Evaluation: CAT / Assignment / Quiz / FAT / Project / Seminar

List of Experiments

1. Develop a web applicatiamth AJAX and Ul model 5 hours
framework
2. Create an application implementing a RE&Ful 5 hours
3. Create Web application using HTML, CSS and Node.js 5 hours
4, Integrate Spring with ORM framework 5 hours
5. Develop Web Applications usiBgring Framework 5 hours
6 Create Ul Management for Spring Boot and Node js 5 hours
applications
Total Laboratory Hour 30 hours

Mode of evaluation: CAT//Assignment/ FAT

Recommended by Board of Studies | 11-02-2021

Approved by Academic Council No.61 | Date | 18.02.2021




CS13024 Software Application Architecture LIT|P|J]|C

3/0 |0 (0|3

Pre-requisite | Nil Syllabus version

1.0

Course Objectives:

1. To understand the architectures, frameworks, design patterns and its applicatio
architecture.

2. To understand the Core J®&sign patterns, GOF, JEE Blue Print patterns and
principles.

3. Monolithic, Need of Micro services Architecture, MS implementation, MS tools ¢
technologies.

4. To understand what is an API, APIs classification and types, Technology specif
API Tools.

Course Outcome:

Upon Completion of the course, the students able to
1. Design an application components using the appropriate design patterns (wherg
how and why).
2. Understand the difference between the Monolithic and Microservices architectu
paterns.
3. Design an applications using Microservices architecture based tools and technc
4. Analysis APIs for various types of services using different technologies

Student Learning Outcomes (SLO): | 2, 5,17

Module:1 | Design Patterns | 4 hours

Architecture Styles and Patterns, Design Patterns and Principles, Frameworks, Al
Enterprise Architecture, Various Architecture Design pattern, Patterns History, MV(
Patterns, Standards, Benefits.

Module:2 | Java Patterns | 7 hours

GOF andJEE Blue Print Patterns, Creational, Structural and Behavioural patterns, Mo
EE Patterns, Core J2EE Patterns.

Module:3 | Architecture Types & Microservices Architecture | 6 hours

What are Microservices, Monolithic Vs Microservices, Micros€hiaisiges, Applicatiof
Architecture Patterns, Service Decomposition, Building Microservices application,

Module:4 | Microservices Architecture Tools and Technologies | 6 hours

Deployment Patterns, Communication Style, Service Discovery, Externa AF
Management, Security, Testing, Develop Spring Boot Microservices application.

Module:5 | Microservices Design Patterns | 7 hours

Managing transactions with SAGA, Distributed transactions, DDD aggregate
Microservices Logging, Monitoring and Security, Microservices Cloud, Deploy Micr
with Docker, Adherence to QoS / NFR, Capacity Planning.

Module:6 | Introduction to API Tools and Technologies | 7 hours

API - API Design Principles, Types of APIs, Web APIs, REST APIs, SOAP APIs, |
APIs, RPCs, API Standards.

APl Architecture, Building and using APIs, Exposing APIs, API Integration
Documentation, API ClientSecuring APIs, Best Practices, APl governance, APl mana
and testing tools.

Module:7 | Batch and MQ Based Architecture | 6 hours

Web application & Batch Architecture, EAI Patterns and Implementations, Messa
Integrations

Module:8 | Recent Trends 2hours

Total Lecture hours:| 45 Hours




Text Books

1. | Freeman, E., Robson, E., Bates, B., & Sierra, K., Head first design patterns:

Friendly Guide 10th Edition (Covers Java 8). " O'Reilly Media, Inc.", 2016.
2. | Fowler, M., Patterns &hterprise Application Architecture, Addi¥gasley, 2012

Reference Books

1. | Alur, D., Crupi, J., & Malks, D., Core J2EE patterns: best practices and design

Prentice Hall Professional, 2003
2. | Richardson, C. Microservices patterns. Manning Publications Company,2018

3. | aligning principles, practices, and culture. " O'Reilly Media, Inc., 2016.
Ajay Kumar,. Microseces architecture. Kindle Edition, 2018

Nadareishvili, I., Mitra, R., McLarty, M., & Amundsen, M. , Microservice arch

4. | 3LRWU OL>NRZVNL 0DVWH UL Q Jheslisd) LnGciose\@i5axe6

5. | distributed systems using Spring Cloud. 1st edition, Packt Publishing, 2018
6. | O'Reilly Media, Inc.", 2018)
7

Making the right decisions in an evolving landscape. O'Reilly Media, 2018

Jin, B., Sahni, S., & Shevat, ADesighielg APIs: Building APIs That Developers Lo\

Medjaoui, M., Wilde, E., Mitra, R., & Amundsen, M, Continuous APl Manag

8. | Masse, M.). REST API DeasifRulebook: Designing Consistent RESTful Web S

Interfaces. " O'Reilly Media, Inc.",2011

9. | Hapner, M., Burridge, R., Sharma, R., & Fialli, J. Java Message Service API {

reference: messaging for the J2EE platform. Addissiey Professiona002.
10. | Web Links:

X |https://spring.i
https://microservices.ig/
https://any-api.com

X |http://www.corej2eepatterns.com/

Mode of assessment: Continuous Assessment Test / Assignments / Quiz / FAT / Proje

Seminar

Recommended by Board of Studig 11-02-2021
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CSI3025 Application Developmentand Deployment Lltlelsle
Architecture
210203
Pre-requisite | Nil Syllabus version
1.0

Course Objectives:

1. To understand various process & methodologies to be followed during develop
cycle

2. To design theeployment architecture and preparing for the release managemern

3. To use the various tools and framework associated with development and depl
the applications.

Course Outcome:

On completion of the course, the students able to:
1. Understandhe complexities in setting up an Enterprise grade development and
deployment of architecture.
2. Analyse and make a plan for release management
3. Design and rollout Deployment Architecture
4. Analyze various tools and framework associated with developmentayrdeht.

Student Learning Outcomes (SLO): | 2,4,17

Module:1 | Development Life Cycle and Processes \ 4 hours

Waterfall, Agile & Scrum Methodologies, Iterative Development, Development Pro
Tools such as Accelerators, Reusable Compao@entsalized Library Repository, Applica
Debugging (local and remote), Project Setup & Configuration, Introduction to Functig
Estimate, Introduction to Size and Complexity Estimation.

Module:2 | Build, Source Control and Release Management \ 3 hours

Build Management: Build Life Cycle, Build Goals, Build Profile, Build Plugins, Bu
Release Management: managing, planning, scheduling and controlling a software by
different stages and environments; including testing and deployiaceseteases.

Module:3 | Code Baseline \ 4 hours

Code Baseline, Tagging Process, Release/Master/Feature Branch, Pull Request, L
Resolve Conflicts, Merge contributions from many source, Version history man
integrating with issue tracker

Module:4 | Deployment Architecture \ 4 hours

Network Topology? 9/$1 '0=-V 3ULYDWH DQG 3XEOLF 6XEQH
Gateways, Ho#lames, Capacity Planning and Sizing (application and data), Security
Architecture (Data on transit, Data on storidger & Application Security, Federation) , ClI
Architecture, DR & BCP Planning, Infra & Service Monitoring (Network, Apps, Data, Lc
Centralized Log Management (ELK).

Module:5 | Containers and Virtualization \ 4 hours

Docker CE, Kubernetes, APl aBBK, Failover, Scalability, Distributed Data, Detection a
SelfHealing, Release Management (PlannisigoiReng, Installation, Rkéalidation, Rollback
Strategy)

Module:6 | DevOps \ 5 hours

Intro to DevOps, LifeCycle, Continuous Integration , DelaedyDeployment, Pipelines
Integration with Unit Tests, Integration Tests, Performance or Load Test & Securi
Cases, Reporting, , Integration with Containers and Kubernetes or equivalent.

Module:7 | Security Management \ 4 hours

WORM, Data Cloning, HSM, Centralized Log Management, Password Man&pieaset
Management (Planning-Reuting, Installation, R&é&alidation, Rollback Strategy)

Module:8 | Recent Trends | 2 hours




Total Lecture hours| 30 hours

Text Books

1. | Davis, J., & Daniels, R., Effective DevOps: building a culture of collaboration, affi
tooling at scale. " O'Reilly Media, Inc.", 2016

2. | Howard, D. IT release management: A handpiide. CRC Press, 2010

Reference Books

1 | Ryan ListerDocker The Complete Beginner's Guide Paperback. Createspace Indg¢
Pub., 2017

3 | Joseph D. MooreKubernetes The Complete Guide to Master Kubernetes. K
Edition, 2019.

4 | Richard BullingtoMcGuire, Andrew K. Dennis, Michael Schwartz., Dockel

Dewelopers: Develop and run your application with Docker containers using DevC
for continuous delivery, Packt Publishing, 2020
Web Links:

x |https:/try.github.io/]
X httgs://www.bugzilla.org/docs/Z.16/htm|/how.ht£hl

x |https://maven.apache.org/quides/gettistarted/mavetsin-five-minutes.htnl

Mode of Evaluation: CATAssignment / Quiz /FAT / Project / Seminar

List of Experiments

Technical Stack/Framewetava 8+, Jenkins and it usage in real world

1 C ; . 4 hours
applications with a scenario.

2 | Technical Stack/FrameweBonarQuband it usage in real world 4 hours
applications with a scenario.

3 | Technical Stack/Framewekkaven, JUnit5 and it usage in real world 4 hours
applications with a scenario.

4 | Technical Stack/Framewe&elenium, Git Client, Git Server and it usag| 6 hours
red world applications with a scenario.

5 | Technical Stack/Frameweiugzilla, Eclipse STS and it usage inrealw 4 hours
applications with a scenario.

6 | Technical Stack/FrameweiRocker and it usage in real world applicatio, 4 hours
with a scenario.

7 | Technical Stack/Framewetkubernetes, CGroup and it usage in real w¢ 4 hours

applications with a scenario.

Total Laboratory Hour| 30 hours

Mode of assessme®AT/ FAT

Recommended by Board of Studi| 11-02-2021

Approved by Academic Council | No. 61 | Date | 18.02.2021




CSI3026 Machine Learning L | T|{P|J|C

2 02|03

Pre-requisite NIL Syllabus version
1.0

Course Objectives:

1. Understand the basics and mathematical concepts of machine learning algorith

2. Choose and apply appropriate machine learning modet foorld application.

3. Assess the performance of algorithms and to provide solution for variows|de
problems.

Course Outcome:

1. Understand the characteristics of machine learning strategies.

2. Apply suitable supervised learning methosigitable problems.

3. Enhance the performance of learning by identifying and integrating more t
machine learnirtgchnique.

4. Handle unknown pattern by creating suitable probabilistic and unsupervised
models.

5. Choose appropriate prepessing methods to data before applying tewoelal
applications and to evaluate the performance and analyse the results.

Student Learning Outcomes (SLO): [ 7,9, 17

Module:1 | Introduction To Machine Learning | 3 hours

Introduction, Examples of Variousarning Paradigms, Perspectives and Issues,
Spaces, Finite and Infinite Hypothesis Spaces, PAC Learning, VC Dimension.

Module:2 | Supervised Learning | 9 hours

Learning a Class from Examples, Linear/Idear, Multclass and Multabelclassification
Decision Trees: ID3, Classification and Regression Trees (CART), Regressio
Regression, Multiple Linear Regression, Logistic Regression.

Module:3 | Neural Networks and Support Vector Machines | 3 hours

Neural Networks: Introduction, Perceptron, Multilayer Perceptrorpi®aelgation, Support
vector machines: Linear and Nanear, Kernel Functions;Mearest Neighbors

Module:4 | Ensemble Learning Methods | 5 hours

Ensemble Learning Model Combination Schemes, Voting(errecting Output Codes,
Bagging: Random Forest Trees, Boosting: Adaboost, Stacking

Module:5 | Unsupervised Learning Methods | 3 hours

Introduction to clustering, Hierarchical: AGNES, DIANPaytitional: Kmeans clustering,-
Mode Clustering, Principal Component Analysis (PCA), Locally Linear Embeddin
Factor Analysis

Module:6 | Statistical Learning Methods | 3 hours

Naive Bayes Classifier, Bayesian Belief Networks. Reinforcement Uaamdiugtion, types
of reinforcement learning algorithms, application and challenges in reinforcement learr|

Module:7 | Performance Evaluation | 2 hours

Design, Analysis and Evaluation of Machine Learning Algorithms with various datasets
Issues: Handling imbalanced data sets, missing data and outliers.

Module:8 | Recent Trends 2 hours

Total Lecture hours: 30 hours

Text Book(s)

1. | Ethem$OSD\GLQ ,QWURGXFWLRQ WR ODFKLQH /HDU
2. | Mehryar Mohri, Afshin Rostamizadeh, Ameet Talwalkar "Foundations of Machine
/HDUQLQJu 0,7 SUHVYV

Reference Books

1.] 7RP OLWFKHOO ’0D FEditQn MdGEaw Ril, QADi.




2. | Kevin P. Murphy "Machine Learning: A Probabilistic Perspective", The MIT Press,
3.] ODUF BHWHU '"HLVHQURWK $ $OGR )DLVDO &KHQ
/HDUQLQJuy &DPEULGJH 8QLYHUVLW\ 3UHVYV

Mode ofEvaluation: CAT / Assignment / Quiz / FAT / Project / Seminar

List of Experiments |

1. | Implement Decision Tree learning 2 hours
2. | Implement Logistic Regression 2 hours
3. | Implement classification using Multilayer perceptron 2 hours
4. | Implement classification using SVM 2 hours
5. | Implement Adaboost 2 hours
6. | Implement Bagging using Random Forests 3 hours
7. | Implement knearest Neighlups algorithm 2 hours
8. | Implement kmeans, KModes Clustering to Find Natural Patterns in Datg 3 hours
9. | Implement Hierarchical clustering 3 hours
10| Implement Gaussian Mixture Model Using the Expectation Maximizatio| 3 hours
11| Implement Principle Component Analysis for Dimensionality Reduction| 3 hours
12| Evaluating ML algorithm wittalanced and unbalanced datasets Compar| 3 hours
of Machine Learning algorithms
Total Laboratory Hours 30 hours

Mode of assessment:

Recommended by Board of Studie| 11-022021

Approved by Academic Council | No.61 |Date |18.02.2021




CSI13029 Front End Design and Testing LIT|P|J|C

2/10]2|0]3

Pre-requisite | Nil Syllabus version

1.0

Course Objectives:

1. To understand JavaScript based MVC Framework, Ul Componentization and steps
develop a scalable Ul application.

2. To acquire knowledge &®active Programming, Responsive web Design, Multi Devi
Compatible applications (RWD), Native Mobile Apps.

Course Outcome:

Apply HTML, CSS to create and design websites.

Apply JavaScript effectively to create interactive and dynamic websites.

Design ad Develop Scalable Web Apps using SPA framewaodularJS

Develop routing and servicing applications.

Apply supporting functions for logging, exception handling and performance

engineering.

6. Implement Responsive web design using Bootstrap and multcdenpegible App
with native mobile support.

7. Design and perform unit testing.

aprwONE

Student Learning Outcomes (SLO): |5, 7,9

Module:1 | HTML and CSS \ 5 hours

HTML5 2 Form elements, Input types and Media elements, -C&38ctors, Box Modg¢
Backgrounds ar8orders, Text Effects, Animations, Multiple Column Layout, User Interf

Module:2 | JavaScript | 3 hours

JavaScript IntroductiodFunctions 2 Arrays 2 DOM, Builtin Objects, Regular Expressi
Event handling.

Module:3 | Introduction to SPA \ 4 hours

Introduction to Single Page Application (SPA)& Angular Architecture, TypeScript Lang
LWV )HDWXUH 63%:V &RPSRQHQWYVY DQG 7HPSODW
Observable, CLI Features

Module:4 | Service and Routes \ 3 hours

Service Definition and Injection, Routes and Navigation, Data Integrity enableme
Management, Security (Authentication & Authorization,-Gueinds), Pipes & Directive
Promise and Observable, Subject & Behaviour Subject, Intra Component Cdimmungjog]
rxjs, of keyword.

Module:5 | Supporting Functions \ 4 hours

118n & 110N, Logging and Exceptions handling, Interceptors, Performance Engineel
Testing using Jasmine and Karma, DevOps Enablement.

Module:6 | Responsive web Design, Mobilé\pps \ 3 hours

Responsive Web design wusing Bootstrap and MD, Native Mobile apps
lonic/Cardova/Native Script, Desktop Applications

Module:7 | Unit Testing \ 6 hours

Unit Testing using Jasmine and KaDeaelopment of Rasable web components
,Deployment, Mono Repo

Module:8| Recent Trends \ 2 hours

\ Total Lecture hours:| 30 hours

Text Book(s)

1 | Fritz Schneider, Thomas Powell, JavaSériphe Complete Reference, 3rd Edit
McGraw Hill, 2017.

2 | 10DVWHUL Q J3: BudHehtetpilisgsdy, industrigtrength web applications us




7\SH6FULSW DQG PRGHUQ IUDPHZRUNYV UG (GlL
Packt Publishing Ltd, 2019.

Reference Books

1

Responsive Web Design with HTML5 and CSS: Developfubof responsive websit
using the latest HTML5 and CSS techniques by Ben Frain, 3rd Edition, Packt P
April, 2020.

1 + D @G Yunctional Programming with TypeScripxplore functional and react
SURJUDPPLQJ WR FUHDWH UREXVW DQG WHVWDE
Packt Publishing, January 2019.

"$QJIXODU &RRNER R NackBPulishiwgwin)ited, Ve liady 2017.

[https://angular.iof

https://api.jquery.com/

[https://material.io/designy

https://getbootstrap.com/

Mode of Evaluation: CAT / Assignment / Quiz / FAT

Lab Experiments \

The problem statement chodenthis lab exercises is FEE Framework.

1 | Develop the website with at least 5 pages using HTML and CS 2 hours
2 | Develop JavaScript code to perform client side validation. 2 hours
3 | Programs oAngularJ$omponents 3 hours
4 | Implementation of simplausiness logic using CLI of AngularJS. 4 hours
5 | Program foAngularJSouting 4 hours
6 | Program to perform unit test usiwggularJS 4 hours
7 | Create a responsive web Design using Bootstrap. 3 hours
8 | Develop native mobile application using icoamework 4 hours
9 | Perform unit testing using Jasmine and Karma 4 hours

Total hours 30 hours

Mode of Assessment:

Recommended by Board of Stuq 11-022021

Approved by Academic Council | No. 61 | Date | 18.02.2021
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MAT1014 Course title LIT|IP|J|C

Discrete Mathematics and Graph Theory 3/12/0/0]4

Pre-requisite None Syllabus Version
| 1.1

Course Objectives (CoB): 1,2,3

X To address the challenge of the relevance of lattice theory, coding theory and
algebraic structures to computer science and engineering problems.

X To use number theory, in particular congruence theory to cryptography and
computer science problems.

x To understand the concepts of graph theory and related algorithm concepts.

Expected Course Outcome (C0O): 1,2,3,4,5

At the end of this course, students are expected to

1. form truth tables, proving results by truth tables, finding normal forms,

2. learn proof technigques and concepts of inference theory

3. understand the concepts ofgroups and application of group codes, use Booleg
algebra for minimizing Boolean expressions.

4. learn basic concepts of graph theory, shortest path algorithms, concepts of trees a
minimum spanning tree and graph colouring, chromatic number of a graph.
5. Sdve Science and Engineering problems using Graph theory.

Student Learning Outcomes (SLO): [ 1,2, 7

Module:1 | Mathematical Logic and Statement Calculus 6 hours

Introduction -Statements and\otation-Connectives Tautologies Two State Devices and
Statement logic-Equivalence- Implications Normal forms - The Theory of Inference for the
Statement Calculus.

Module:2 | Predicate Calculus 4 hours

The Predicate Calculus Inference Theory ofthe Predicate Calculus.

Module:3 | Algebraic Structures 5 hours

Semigroups and Monoids- Groups Subgroups  f %" fe%otie ST "fe feter”
Properties-Group Codes.

Module:4 ‘ Lattices ‘ 5 hours

Partially Ordered Relations-Lattices as Posets Hasse Digram Properties of Lattices.

Module:5 ‘ Boolean algebra ‘ 5 hours

Boolean algebra - Boolean FunctionsRepresentation and Minimization of Boolean




Functions Karnaugh map McCluskey algorithm.

Module:6 | Fundamentals of Graphs 6 hours

Basic Concepts of Graph Theory Planar and Complete graph Matrix representation of
Graphs Graph Isomorphism Connectivity Cut setsEuler and Hamilton Paths Shortest
Path algorithms.

Module:7 | Trees, Fundamental circuits , Cut sets, 12 hours
Graph colouring, covering, Partitioning

Trees properties of trees distance and centres in tree Spanning trees Spanning tree
algorithms- Tree traversals Fundamental circuits and cutsets. Bipartite graphs- Chromatic
number Chromatic partitioning  Chromatic polynomial - matching Covering Four
Colour problem.

Module:8 | Contemporary Issues 2 hours

Industry Expert Lecture

Total Lecture hours: 45 hours

Tutorial A minimum of 10 problems to be 30 hours
worked out by students in every
Tutorial class.

Another 5 problems per Tutorial Class
to be given as home work.

Mode: Individual Exercises, Team Exercises

Online Quizzes, Online, Discussion Forums

Text Book(s)

1. Discrete Mathematical Structures with Applications to Computer Science, J .P.
Trembley and R. Manohar, Tata McGratill-35t reprint, 2017.

2. Graph theory with application to Engineering and Computer Science, Narasing
Deo, Prentice Hall Indi&2016

Reference Books

1. Discrete Mathematics and its applications, Kenneth H. Roseri? Bdition, Tata McGraw
Hill, 2019

2. Discrete Mathematical Structures, Kolman, R.C.Busby and S.C.Ro%sE:-dition, PHI,2018
3. Discrete Mathematics, Richard Johnsonbaughth &dition, Prentice Hall, 2017.

4. Discrete Mathematics, S. Lipschutz and M. Lipson, McGraw Hill Education (In@@}.7.

5. Elements of Discrete MathematicsA Computer Oriented Approach, C.L.Liu, Tata McGray
Hill, Special Indian Edition,2017.

6.Introduction to Graph Theory, D. B. West,8Edition, Prentice-Hall, Englewood Cliffs, NJ,
2015.

Mode of Evaluation

Digital Assignments, Quiz, Continuous Assessments, Final Assessment Test

Recommended by Board of Studieg




Approved by Academic Council | No. 47 | Date | 05-10-2017




,WHP $QQH]

{

P
<

0$7 /JLQHDU $I /

SUUHTXI | 0%: 6\OODEXV

&RXUVH 2EM|

> @ 8QGHUVWDQGLQJ EDVLF FRQFHSWV RI OLQHDU DOJH
DSSOLFDWLRQV WR FRPSXWHU VFLHQFH DQG (QJLQHHUL
> @ DSSO\ WKH FRQFHSWV RI YHFWRU VSDFHV OLQHDU
VSDFHV LQ HQJLQHHULQJ

> @ VROYH SUREOHPV LQ FU\SWRJUDSK\ FRPSXWHU JUD

&RXUVH 2XV

$W WKH HQG RI WKLV FRXUVH WKH VWXGHQWVY DUH H[SH
> @ 7KH DEVWUDFW FRQFHSWV RI PDWULFHV DQG V\VWH
PHWKRGYV

> @ 7KH EDVLF QRWLRQ RI YHFWRU VSDFHV DQG VXEVSD
> @ $SSO\ WKH FRQFHSW RI YHFWRU VSDFHV XVLQJ OLQ
JUDSKLFV DQG LQQHU SURGXFW VSDFHYV

> @ $SSOLFDWLRQV LQ LPDJH SURFHVVLQJ

> @ $SSOLFDWLRQV RI LQQHU SURGXFW VSDFHV LQ FU\S

ORGXC| 6\VWHP RI /LQHDL KR X

5DQN RI PDWUL[
SHUPXWDWLRQ PDWUL]J

*DXVVLDQ HOLPLQDWLRQ DQG *DXVV -R
LQYHUVH PDWULFHV 6\WWHP RI

ORGXC|] 9HFWRU ¢ | KRX

7KH (XFOLGHL _ VSDFH
GHSHQGHQW LQGHSHQGHQW EDVHV GLPHQVLRQV ILQLW

ORGXC| 6XEVSDFH 3U| KR X!

5RZ DQG FROXPQ VSDFHV — %00)NH D QB UQVQEQNSMFW LELO L W
LQWHUSRODWLRQ

ORGXC|/LQHDU 7UDQVIRUPDWLRQ" KR X

/LQHDU WUDQV¥IRDPDPVERQSHUWLHY LQYHUW LEDW ULIFQINVE
WUDQVIRUPDWLRQV YHFWRU VSDFH RI OLQHDU WUDQVI

ORGXC| ,QQHU 3URGXF\ KR X

EUD WR LO
QJ

WUDQVIRUP
SKLFV DQG .

FWHG WR Ol
P RI OLQHEL

FHV
HDU WUDQV

WRJUDSK\

UGDQ PHWK
OLQHDU HT

DQG YHFWRQHVSDFRPEXOUBHERKY VSDQ

H GLPHQVL

$SSOLFDW

U WUDQVIR
RUPDWLRQV

"RW SURGXFWV DQG-LVQIQH 0 ISQREGKF\WQ G B@IOHYLRUMBBWRUV

RI LQQHU SURGXFWV *UDP 6FKPLGW RUWKRJRQDOLVDWLRQ
ORGX(C]| $SSOLFDWLRQV RI ,QQHI [ KRX

45 IDFWRUL]DWLRQ 3URMHFWLRQ RUWKRJRQDO SRRIMIFWLRQV /F
&RGHV

ORGXC| $SSOLFDWLRQV RI /LI KR X

$Q ,OWURGXFWLRQ WR FRGLQJ -8ODVYLFB[W &BLSWRU\VWHPV

'"HFU\SWLRQ

ORGXC| &RQWHPSRUDU KRX

"QGXVWU\ ([SHUW /HFWXUHDQG 5

7TRWDO /HFWX KR X

BURFHHGRIWK UGFDGHRRXQP



,WHP $QQH]

7H[W %R

JLQHDU $0OJHEUD -LQ +R .ZDN DQG 6XQJS\R +RQJ
7RSLFV LQ WKH &KDSWHUV
 QWURGXFWRU\ /LQHDU $OJHEUD $Q DSSOLHG ILUV
+LOY(GLWLRQ 3HDUVRQ (GXFDWLRQ

SHIHUHQFH

(OHPHQWDU\ /LQHDU $OJHEUD 6WHSKHQ $QGULOOL
$FDGHPLF 3UHVYV

$SSOLHG $EVWUDFW $OJHEUD °$0GARAIR/IQ G @& St \VQHH
&RQWHPSRUDU\ OLQHDU DOJHEUD +RZDUG $QWRQ

L QWURGXFWLRQ WR /LQHDU $'{GHELIR Q* L &H ® LDV H WH

ORGH (YDOXI

'LIJILWDO $VVLIQPHQWYV &RQWLQXRXV $VVHVVPHQWYV )L

5HFRPPHQGHG E\ %RD

6HFRQG HC

N FRXUVH ¢

DQG 'DYLG

BLO]
SREHUW & %

DWOJILQJ

DO $VVHVYV

$SSURYHG E\ $FDGHPL | 'DWH |

BURFHHGRIWK UGFDGHRRXQP



CSI13005 Advanced Data Visualization Techniques LIT|PJ|C

3/0|2/0/4

Pre-requisite | Nil Syllabus versior
1.0

Course Objectives:
1. To understand the various types of data, apply and evaluate the principles of da
visualization
2. Acquireskills to apply visualization techniques to a problem and its associated
dataset
3. To apply structured approach to create effective visualizations
4. To learn how to bring valuable insight from the massive dataset using visualization
5. To learn how todild visualization dashboard to support decision making
6.To create interactive visualization for better insight using various visualization tools
Course Outcome:
After successfully completing the course the student should be able to
1. Identify thalifferent data types, visualization types to bring out the insight.
2. Relate the visualization towards the problem based on the dataset to analyze and
valuable insight on large dataset.
3. Design visualization dashboard to support theodetiaking on large scale data.
4. Demonstrate the analysis of large dataset using various visualization techniques a

Student Learning Outcomes (SLO): 4,7, 12
Module:1 | Introduction to Data Visualization and Visualization 6 hours
techniques

Overview of data visualizatieata Abstraction Task Abstraction Analysis: Four Lev
for Validation. Visualization Techniqu8salar and point techniqués colour maps?
Contouring 2 Height Plots Vector visualization techniquésVector properties? Vecto
Glyphs2Vector Color Coding

Module:2 |  Visual Analytics | 5 hours
Visual VariablesNetworks and TreedTables- Map Color and Other Channeldanipulat
View

Module:3 | Visualization Tools 6 hours

Fundamentals of-F/isualizatiorusingR library-Introduction to various data visualization
tools tableau

Module:4 |Geo spatial visualization | 6 hours
Geo spatial data and visualization techniques : Chloropleth map, Hexagonal Binning,
Cluster map, cartogram map

Module:5 |DiverseTypes Of Visual Analysis 6 hours

Time Series data visualizatibhiext data visualizatichMatrix visualization techniqudseat
Map- Multivariate data visualization and case studies

Module:6 | Visualization of Streaming Data | 7 hour
Introduction toData Streaming, processing and presenting of streaming data, streamir
visualization techniques, streaming analysis.
Module:7  |Visualization Dashboard Creations | 7 hour
Dashboard creation using visualization tools for the useFicasesmarketing
insurancénealthcare etc.,
Module:8 | Recent Trends 2 hours
Total Lecture hours 45 hours




Text Books

2:5HLOO\ OHGLD ,QF

1. Tamara Munzer, Visualization Analysis and Design, CRC Press 2014.
2. Aragues, Anthony. Visualizing Streaming Data: Interactive AB&yypsid Static Limi

Reference Books

3.

1.

2.

Chunhauh Chen, W.K.Hardle, A.Unwin, Hand book of Data Visualization,

publication, 2016.

Christian Toninski, HeidruBchumann, Interactive Visual Data Analysis, CRC

publication,2020

Alexandru C. Telea, Data Visualization: Principles and Practice, AK Peters, 20

g

N

Mode of Evaluation: CAT / Assignment / Quiz / FAT / Seminar

List of Experiments:

1 |Acquiring angblotting data. 2 hours

2 |[Statistical Analysfsuch as Multivariate Analysis, PCA, LOéelation 4 hours
regression and analysis of variance

3 |Financial analysis using Clustering, Histogram and HeatMap 4 hours

4 [Timeseries analyststock market 4 hours

5 |Visualization of various massive datdSeance? 4 hours

Healthcare Census Geospatial

6 [Visualization on Streaming dataset (Stock market dataset, weather | 4 hours
forecasting)

7 MarketBasket Data analysisualization 4 hours

8 [Text visualization using web analytics 4 hours
Total Lecture hours 30 hours

Mode of evaluation: Project/Activity

Recommended by Board of Studies 11-022021

Approved by Academic Council No. 61 Date 18022021
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,GHQWLI\ DQG GHVFULEH VRIW FRPSXWLQJ WHFKQLTXHYV
XQVXSHUYLVHG OHDUQLQJ QHWZRUNYV
$SSO\ IX]]\ ORJLF DQG UHDVRQLQJ WR KDQGOH [ XQFHUW
SUREOHPYV
$SSO\ JHQHWLF DOJRULWKPV WR FRPELQDWRULUDO RSWI
(YDOXDWH DQG FRPSDUH VROXWLRQV E\ YDULRXV VRIW
SUREOHP
8VH H[LVWLQJ VRIWZDUH WRROV WR VROYH UHDO SUREC
6WXGHQW /HDUQLQJ 2XWFRPHV 6/2
ORGXOH ,QWURGXFWLRQ WR 6RIW &RPSXWLQJ
2YHUYLHZ RI 6RIW &RPSXWLQJ 6RIW 9V +DUG FRPSXWLQJ &
,(QWURGXFWLRQ WR QHXUDO QHWZRUNYV )X]]\ ORJLF *HQHWIL
%LRORJLFDO QHXUDO QHWZRUNV 1HXUDO QHWZRUN DUFKLW
(DUO\ QHXUDO QHWZRUN DUFKLWHFWXUHYV 0$'$/,1( QHWZRUI
ORGXQBMDFN 3URSDJDWLRQ QHWZRUNYV
$UFKLWHFWXUH RI D EDFN SURSDJDWLRQ QHWZRUN| %DFNSL
SDUDPHWHUY 6HOHFWLRQ RI SDUDPHWHUY LQ EDFN SURSD
ORGXOQOKMVVRFLDWLYH OHPRU\ 1THWZRUNV |
Autocorrelators, heterocorrelators: Koskos GLVFUHWH %L GLUHFWLRQ $VVRFLDW
([SRQHQWLDO %%$0 $VVRFLDWLYH PHPRU\ IRU UHDO|FRGHG S
5HFRJQLWLRQ
ORGXOBQVXSHUYLVHG OHDUQLQJ QHWZRUNYV
1HXUDO 1HWV EDVHG RQ FRPSHWLWLRQ OD[ QHW OH[LFDQ
RUJDQL]JLQJ )HDWXUH 0ODS &RXQWHU SURSDJDWLRQ| /HDUQL
5HVRQDQFH 7KHRU\
ORGXOMGYDQFHG $, 7THFKQLTXHV DQG 5RXJK| VHWKRRQFHSWYV
6ZDUP Y QWHOOLJHQFH 6, SDUWLFOH VZDUP RSWLAL]DWLRQ
&RORXUHG 3HWULQHWY (QWURS\ 5RXJK VHWYV 5RXJK VHW V
PHPEHUVKLS $WWULEXWHYVY 'HSHQGHQF\ RI DWWULEXWHYV 5
EDVHG RQ 690
ORGXOQHWX]]\ /RILF DQG ,QIHUHQFH | KRXUV
)X]]\ /RIJLF 3UHGLFDWH /RJLF )X]]\ 4XDQWLILHUV )X]]\ ,QIHL
EDVHG V\VWHP )X]]\ GHFLVLRQ PDNLQJ 'HIX]J]JLILFDWLRQ $S
PRGHOOLQJ
ORGXOMHQHWLF $OJRULWKPV | KRXUV

SURFHHRWK VOHHWRWKSFDGHERRXQ>



%DVLF FRQFHSWYVY HQFRGLQJ ILWQHVV IXQFWLRQ WHSURGX
RSHUDWRU FURVV RYHU LQYHUVLRQ GHOHWLRQ |PXWDWLI
&\FOH &RQYHUJHQFH RI *$ $SSOLFDWLRQV DGYDQFHV LQ °
*$ RWKHU WUDGLWLRQDO PHWKRG
ORGXQOQHSHFHQW 7UHQGYV KRXUV
7TRWDO /HFWXUH KRXUV
THIW %RRN V
", 3UDWLKDU 6RIW &RPSXWLQJ )JXQGDPHQWDOY DQG $S
S.N. Sivanandam& S.N. Deepa, “Principles of Soft Computing”, 3"HG :LOH\
3XEOLFDWLRAQV
5HIHUHQFH % RRNYV
-DQJ -\K 6KLQJ 5RJHU &KXHQ 7vVDL 6XXQ ]\ DM&G (LMLOL].
FRPSXWLQJ D FRPSXWDWLRQDO DSSURDFK WR OHDUQLQJ

Timothy J. Ross, “Fuzzy Logic with Engineering Applications”, 3V # G

6 5D MD&¥ 8N Dildybl{RshmiPai, “Neural Networks, Fuzzy systems and evolutionary

algorithms: Synthesis and Applications”, 2°¢ G

3+, 3IXEOLFDWLRQ

“RKQ :LOH\ DQG 61

*HRUJH - .OLU )X]]\ 6HWV DQG )X]]\ /RILF 7KHRUY DQG $S!
ORGH RI (YDOXDWLRQ &%$7 S$VVLJQPHQW 4XL] )$7 3URME
ORGH RI DVVHVVPHQW
SHFRPPHQGHG E\ %RDUG Rl 6WXGLHV
$SSURYHG E\ $SFDGHPLF &RXPFLO 1R DWH

SURFHHRWK VOHHWRWKSFDGHERRXQ>
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&RXUVH 2XWFRPH
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*DLQ NQRZOHGJH RI PXOWLWKUHDGLQJ FRQFH S
$SSUHFLDWH WKH GLIIHUHQFH EHWZHHQ GLIIH
/HDUQ WR DSSO\ 3\WKRQ IHDWXUHV IRU 'DWD 6
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'HYHORS ZHE DSSV DQG EXLOG PRGHOV IRU ,R1

UHV
5 REMHFYV
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FLHQFH

4

6WXGHQW /HDUQLQJ 2XWFRPHV 6/2

ORGXOH)| '‘DWD 6WUXFWXUHYV +RX

B3UREOHP VROYLQJ XVLQJ 3\WKRQ 'DWD 6W U XXXV
DQG ([FHSWWLFRIDV)XQFWLRQV DQG BHIBD)AOMM $URE

J HV /1,67
HVWIRUW

*HQHUDWRUYV
ORGXOH] &ODVVHV DQG 2EMHFWV | +R X

&ODVVHV DV 8VHU 'HILQHG 'DWD 7\SH 2EMHFWYV DV
2EMHFWV &UHDWLQJ 2ZEMHFWYV %\ 3DVVLQJ 9DOXHYV,
$EVWUDFWLRQ 'DWD +LGLQJ (QFDSVXODWLRQ ORC

,QVWDQF
9DULDE
5XODULW!

ORGXOH)| OXOWLWKUHDGLQJ LQ 3\WKRQ[ +RX

S\WKRQ 0OXOWLWKUHDGLQJ DQG OXOWLSURFHVVLQJ
7TKUHDGLQJ PRGXOBMWRBOQHPXPSMOMWKUHDGLQJ 0XO

OXOWLWEk
WLWKUHD

ORGXOH] '‘DWD 3URFHVVLQJ | +RX

+DQGOLQJ &69 ([FHO DQG -621 GDWD &UHDWLQJ 1
'RZQORDGLQJ DQG SDUVLQJ GDWD &UHDWLQJ PXOV
SWWULEXWH ,QGH[LQJ DQG 60OLFLQJ &UHDWLQJ-DU
0$73/27 /,%

XP3\ DUU
VLGLPHQ\
UD\ YLHZ

ORGXOH] 'DWD 6FLHQFH 3HUVSHFWLYHV +RX

8VLQJ PXOWLOHYHO VHULHV 6HULHV DQG 'DWD )UD
*HQHUDWH VXPPDU\ WDEOHV *URXS GDWD LQWR OF
DQDO\VLV

PHV *UR
RJLFDO Sl

ORGXOH] 'DWD +DQGOLQJ 7THFKQLTXHV +RX

'‘DWD ZUDQJOLQJ OHUJLQJ DQG MRLQLQJ /RDQ 3U|

AGLFWLR(

ORGXOH] 'HE $SSOLFDWLRQV | +R X

‘HE $SSOLFDWLRQVM:RDYKXR3I\WKRWN'DWHEEBWH 3URRGE
GDWDEDVHYV (PEHGGHG $SSOLFDWLRQ XVLQJ ,27
,27 DQG :HE SURJUDPPLQJ

YPPLQJ

"HYLFHYV

ORGXOH|5HFHQW 7UHQGYV + R

7TRWDO +RXUV + R

TH[W %RRN V

'RXJ )DUUHOO 7KH :HOO *URXQGHG 3\WKRQ 'H

YHORSHU

3DXO %DUU\ +HDG )LUVW 3\WKRQ 2 5HLOO\ OH

1GLD

SURFHHRWK VOHHWRWKSFDGHERRXQ>



SHIHUHQFH %RRN V

=HG $ 6KDZ /HDUQ 3\WKRQ WKH +DUG :D\ $ 9HU\ 6LP S
7HUULI\LQJO\ %HDXWLIXO :RUOG RI &RPSXWHUV DQG &}

(ULF ODWKHZV 3\WKRQ &UDVK &RXUVH G6HFRQG (GLWLF

OLFKDHO .HQQHG\ 7DON 3\WKRQ %XLOGLQJ [DWD 'ULY
64/$OFKHP\ 0ODQQLQJ SXEOLFDWLRQV

[LVW RI ([SHULPHQWYV +RXUV
'RUNLQJ ZLWK YHU\ ODUJH LQWH. +RXU DPDW 'DWD |
SHZULWLQJ DQ LPPXWDEOH VWULIQJ 6WULQJ ODQLSXODW
Using the Unicode characters that aren’t in the keyboard + R XU

(QFRGLQJ VWULQJV $6&,, DQG 87)

:ULWLQJ OLVW UHODWHG W\SH KLQWYV

%XLOGLQJ VHWYV ZLWK OLWHUDOVY DGGHERXUNWRPSUHKHQ
RSHUDWRUYV

(IWHQGLQJ D EXLOW LQW RKOMFGRRY VWDWLVWLFV

8VLQJ SURSHUWLHV IRU OD]\ DWWULEXWHYV

&UHDWLQJ D EUHDGERDUG SURWRW\SH &LUFXLW IRU ,R7

&S&UHDWLQJ FRPSPBISWWURXEWWUVH \ +RXUV

8VLQJ )ODVN IUDPHZRUN IRU 5(67/1X0 $3,V

,PSOHPHQWLQJ DXWKHQWLFDWLRQ IRU :HE 6HUYLFHYV

$SSOLFDWLRQ ,QWHJUDWLRQ

&RPELQLQJ PDQ\ DSSOLFDWLRQV |XVLQJ &RPPD|QG 'HVLJ

+RXUV 7RV
ORGH RI (YDOXDWLRQ 3URMHFW $FWLYLW\
SHFRPPHQGHG E\ % RDUG Rl 6WXGLHV
$SSURYHG E\ $FDGHPLF &RXQFLOD 1R '‘DWH

SURFHHRWK VOHHWRWKSFDGHERRXQ>



CSI30®@ Internet of Everything LIT|P|J|C

3(0(2]/0|4

Pre-requisite Nil Syllabus version
1.0

Course Objectives:

1. Understand the definition and significance of the Internet of Things.

2. Discuss the architecture, operation, communication protocols, and business bel
an loT solution.

3. Hands on experience with microcontroller IDE witHFiWhodule to connect with a
variety of sensors to collect the data.

Course Outcome:

1. Identify theloT networking components with respect to OSI layer.

2. Design and develop loT based applications.

3. Select the suitable communication protocol and software for the application.

4. Develop an application usimgcrocontroller IDE with WFi modulen order to
comrunicate with various cloud services.

5. Analyze the data collected from sensors using machine learning approaches wi
support of python programming.

Student Learning Outcomes (SLO): | 2,5,6

Module:1 | Introduction to Internet of Things \ 5 Hours

Introduction to loT- Sensing, Actuation, Networking basics, Communication protocols,
networks, M2M Communications, I0T characteristics. 10T Architetddréunctional blocks
Physical design of I0T, Logical design of loT and Communication.models

Module:2 | An IoT Architectural Overview \ 6 Hours

An Architectural OverviewAn I0oT architecture outline, Main design principles and n
capabilities, standards considerations. Reference Architecturéntroduction, Functiong
View, Information View, Deployment and Operational View, Other Relevant arch
views.

M2M and IoT technology fundamentaldDevices and gateways, Local and wide
networking, Data management,iBess process in loT, Everything as a service (XaaS
and loT analytics, knowledge management.

Module:3 | IoT Protocols and Pointto-Point Communication \ 7 hours

loT protocols and softwareMQTT, UDP, MQTT brokers, Publistubscribe modes, HTT
CoAR, XMPP, and Gateway protocols. [0T pa@apoint communication technologieg
Communication pattern, and 0T protocol architecture. Selection of wireless techn
LoWPAN, Zigbee, WiFi, BLE, SIG, NFC, LoRa, LiFi, and WiDi.

Module:4 | Programming with Microcontrollers \ 6 hours

Architecture of Microcontroller IDE, Setup the Microcontroller IDE, Developi
Microcontroller program, libraries, Basics of embedded C programming for Microc(
Interfacing with sensors & actuatersED, push button,ultrasonic, and buzzer, Ardui
interfacing with LCD, Working with digital and analog sen3emmperature, Gas, Humidi
Motion, and Light sensors.

Module:5 | Advanced Programming with Microcontrollers | 7 hours

Microcontrollerinterfacing with Relay Switch and Servo Motor, Basic networkin
ESP8266 WiFi moduleMicrocontroller interfacing with Wi module, TinkerCAL
simulation, Thing speak cloud synchronization wiki Wibdule, Posting data to Thinksp
cloud, Receivingata from Thing speak, Various other cloud services available in the ma

Module:6 | Developing IoT Solutions \ 8 hours

Comparison of various Rpi Models, Understand SoC architecture, Raspberry Pi Pin de
Raspberry Pi eboard components, Rpperating system and Linux commands, First |




and basic configuration, Introduction to pythdeeywords, operators, data structures, f
control, and python libraries, Sensor interfacliegnperature and humidity sensor (DHT1
and Ultrasonic sensor

Module:7 | Case Studies \ 4 hours

Smart city, Smart health monitoring system, Smart irrigation system for farmers, Smg
for home, and Smart electrical appliances at Home.

Module:8 | Recent Trends 2 hours

Total hours: 45 hours

Text Book(s)

1. | Cirani, S., Ferrari, G., Picone, M., & Veltri, L.. Internet of things: architectures, prq
and standards. John Wiley & Sons, 2018.
2. | Serpanos, D., & Wolf, M.. Interradtthings (loT) systems: architectures, algorithms,

methodologies. Springer, 2017

Reference Books

1. | Hanes, D., Salgueiro, G., Grossetete, P., Barton, R., & Henry, J.. l1oT fund
Networking technologies, protocols, and use cases for the internet of things. Cis
(2017)

2. | Blum, Jeremy. Exploring Arduino: tools #&chniques for engineering wizardry. |
Wiley & Sons, 2019.

3. | Dennis, Andrew K. Raspberry Pi home automation with Arduino. Packt Publish

2013.

Mode of Evaluation: CAT / Assignment / Quiz / FAT / Project / Seminar

List of Experiments

1. | Theprocess of setting up a platform for Microcontroller 3 hours
programming.

2. | Write a program in to display binary pattern on three LEDs 2 hours

3. | Design an experiment to identify the room temperature and hur 2 hours
and turn on/off the LED based on tklereshold considered.

4. | Write a program to interface with Bluetooth sensor that switche 3 hours
ON/OFF the LED based on the input 0/1.

5. | Write a program to interface with temperature and humidity ser 3 hours
and store the information in Thingspelakid.

6. | Write a program to rotate the servo motor in clockwise or anti 3 hours
clockwise direction based on the value received from Thinkspe
cloud. If input is 0, then clockwise. Else;@atkwise.

7. | Write a program to display the level of garbage bin in the smart 3 hours
and Thingspeak based on the information received from the bir]
an ultrasonic sensor.

8. | Write a program to collect the temperature or humidity informat 2 hours

9. | Write a program to turn on/off the LED based on the pushbutto 2 hours
input.

10. | Write a program to collect the information from temperature sef 3 hours
and send it to MQTT broker.

11. | Implement a Theft detection application. 4 hours

TotalLaboratory Hours 30 hours

Mode of evaluatio€AT / Assignment / Quiz / FAT / Project / Seminar

Recommended by Board of Studi{ 11-02-2021

Approved by Academic Council | No. 61 | Date | 18022021




CSI3009 Advanced Wireless Networks LIT|P|J|C

3/0(2|0/4

Pre-requisite Syllabus version
1.0

Course Objectives:

1. To study about advanced wireless network, LTE, 4G and Evolutions from
LTEA.

2. To study about wireless IP architecture, Packet Data Protocol and LTE
architecture.

3. To study about wireless protocols, Mobility Management and Wireless Security.

Course Outcome:

Learn the latest 4G networks and LTE

Understand about the wess standards and design.

Understand about the wireless network architecture and its concepts.
Learn wireless Technologies and protocols

Understand about the mobility management and cellular network.
Learn the security concepts of wirelesganks and also the recent trends.

oukrwpnrE

Student Learning Outcomes (SLO): | 2,5 6

Module:1 | Introduction | 7 hours

Introduction to 1G/2G/3G/4G Terminology. Evolution of Public Mobile Serndbtsgivation
for IP Based Wireless Networkequirements and Targiis Long Term Evolution (LTE)
Technologies for LTE4G Advanced Features and Roadmap Evolutions from LTE to LT

Module:2 | Standards and Design | 5hours

Wireless systems and standards. Wireless LANs: Wireless LAN technology. Wireless ¢
(IEEE 802.11 etc.) ardther IEEE 802.11 Standards

Module:3 | Wireless Architectures | 7hours

3GPP Packet Data Networksletwork Architecture Packet Data Protoc@PDP) Context
Configuring PDP Addresses on Mobile Statidwtessing IP Networks through PS Donfa
LTE network ArchitectureRoaming Architectur®rotocol Architecture

Module:4| Wireless technologies | 7hours

Cellular wireless networks and systems principles. Antennas and radio propagat
encoding and modulation techniqueslyanced modulation and coding, medium a
techniques, cognitive radio and dynamic spectrum access n&tebiksnd dynamchanne
allocation techniques

Module:5 [ Wireless Protocols | 6 hours

MAC Protocols, The Mediation Device Protocol, Contention based profd&b#AS,
Schedule based protoc8IsEACH, IEEE 802.15.4 MAC protocol, Challenges and Issues
Transport layer protoc#outing protocotdata centric routing protocols, hierahiguting
protocols, location based routing, energy efficient routing.

Module:6 | Mobility Management | 5hours

Cellular Network€ellular Systems with Prioritized Han#fl Residing Time Distributig
Mobility Prediction in Pieand MicreCellulaNetworks

Module:7 | Wireless Network Security | 6 hours

Network Security Requirements, Issues and Challenges in Security Provisioning
Security Attacks, Layer wise attacks in wireless networks, possible solutions for
tampering, black holattack, flooding attack. Key Distribution and Management,
Routing

Module:8 | Recent Trends 2 hours

Total Lecture hours: 45 hours




Text Book(s)

1. | Ayman EINashar, Mohamed-d¢gidny, Mahmoud Sherif " '"HVLJQ 'HSOH
Performance of 4G7( 1HWZRUNV $ 3UDFWLFDO $SSURDFK
2. | W. Stallings, "Wireless Communications and Netwofksdion, Pearson Educatiq
2013.

Reference Books

1. | Dharma Prakash Agrawal a@ing-An Zeng, Introduction to Wireless and Mob
6\ V W F8Peadition ,Tomson, , 2011.

2.| 7TKHRGRUH 6 5DSSDSRUW “:L-8HDGNLS EHRY RS
Prentice Hall of India, New Delhi, 2010.

Mode of Evaluation: CAT / AssignmenQuiz / FAT / Project / Seminar

List of Experiments (Indicative) \

1. | Connecting WIFI TO BUS(CSMA) Architecture 4 hours
2. | Creating WIFI SIMPLE INFRASTUCTURE MODE 4 hours
3. | Creating WIFI SIMPLE ADHOC MODE 4 hours
4. | Connecting WIFI TO WIRED BRIDGING 4 hours
5. | Creating WIFI TO LTE(4G) CONNECTION 6 hours
6 | Creating A SIMPLE WIFI ADHOC GRID 4 hours
7 | Learning GSM architecture. 4 hours

Total Laboratory Hour 30 hours

Mode of evaluation:

Recommended by Board of Stud 11-02-2021

Approved by Academ@@ouncil No. 61 | Date | 18022021




CSI3010 Data Warehousingand Data Mining L|T|P|J |C

3|02 ]0 |4

Pre-requisite | Nil Syllabus Revision

1.0

Course Objectives:

1. To introduce the concept of Data Warehousing and Data Mining

2. To develop the knowledge for application of the mining algorithms for association, ¢
3. To explain the algorithms for mining data streams and the features of recommendat
systems.

Course Outcomes:

1. Interpret the contribution of data warehousing and data mining to the-dapisarh
systems

2. Apply the link analysis and frequent-getralgorithms to identify the entities on the real
world data

3. Apply the various classifications techniguadtthe similarity between data items

4. Analyse the various data mining tasks and the principle algorithms for addressing th
5. Evaluate and report the results of the recommended systems

6. Design the model to sample, filter and mine the Btgedata

7. Analyse the various data mining tasks for multimedia and complex data.

Student Learning Outcomes: [2,9,12

Module 1 | Data Warehouse \ 4 Hours

Introduction: Data Warehouse and OLAP Technology for Data Mining: Data Ware
Multidimensional Data Model, Data Warehouse Architecture, Data Warehouse Implen
Further Development of Data Cube Technology, From Data Warehousing to Data Min
Cube Computaon and Data Generalization: Efficient Methods for Data Cube Compy
Further Development of Data Cube and OLAP Technology, Attrigeted Induction.

Module 2 | Data Preprocessing \ 4 Hours

Data, Types of Data, Attributes and Measurement, Types of Data Sets, Data
Measurement and Data Collection Issues, Issues Related to Applications;pBatespieg
Aggregation, Sampling, Dimensionality Reduction, Feature Subset SelectmrCrEattn
Discretization and Binarization, Variable Transformation, Similarity and Dissimilarity
Simple Attributes, Dissimilarities between Data Objects, Similarities between Data Obj

Module 3 | Association Analysis: Conceptand Algorithms \ 7 Hours

Frequent Itemset Generation, The Apriori Principle, Apriori Algeriute Generatior
Candidate Generation and Pruning, Support Counting, Computational Complexity, G¢
Based Pruning, Compact Representation of Frequent lfeviesdtaal and Closed Frequ
Itemsets, Alternative Methods for Generating Frequent Itemseétsow Algorithm, FP
Tree Representation, Evaluation of Association Patterns, Handling Categorical /
Handling Continuous Attributes, DiscretizaBased Methods, StatistBased Methods, Nei
discretization Methods, Sequential Pattern Discovery.

Module 4 | Classificationand Prediction \ 7 Hours

Classificationissues regarding classification and prediBtemision Tree InductieBayesian
classificabn 2 Support Vector Machines, RBlesed Classificatiofssociative Classification
PredictionRationale for Ensemble Method, Methods for Constructing an Ensemble Cla
BiasVariance Decomposition, Bagging, Boosting, Random Forests, EmpiricaisGompa
among Ensemble Methods

Module 5 | Cluster Analysis ad Outlier Analysis \ 7 Hours

Types of Data in cluster analysisMajor clustering methodsThe kMeans Methoo
Agglomerative Hierarchical Clusteri@tuster EvaluatignOutlier AnalysisDistanceBased
Outlier DetectionDensityBased Local Outlier Detection




Module 6 | Mining of Stream Data \ 7 Hours

Mining Streams, Time Series and Sequence Data: Mining Data Streams, Mbarg3ime
Data, Mining Sequence Patterns an3actional Databases, Mining Sequence Patterns in
Biological Data, Graph Mining, Social Network Analysis and Multirelational Data Minin

Module 7 | Multimedia and Complex Data Mining \ 7 Hours

Mining Object, Spatial, Multimedia, Text and Web Ddat#tidimensional Analysis a
Descriptive Mining of Complex Data Objects, Spatial Data Mining, Multimedia Data
Text Mining, Mining the World Wide Web.

Module 8 | Recent Trends 2 Hours

Total Hours: 45 Hours

TEXT BOOKS:

1. % KDWLD Datdinihg &N data warehousing: principles and practical
WHFKQLTXHVu &DPEU,ULsGEdHio8,QUIYHUVLWN 3UHVYV

2. Karaa, Wahiba Ben Abdessalem, and NilanjatMideyg multimedia docu@B@s
Press, 2017.

REFERENCE BOOKS:

1. lgual, Laura, and Sa8ggui. "Introduction to Data Science." In Introduction to Dal
Science, Springer, Cham, 2017.

2. Gupta, Gopal K. Introduction to data mining with case studies. PHI Learning Pv
2014.

3. M.Kantardzic "'DWD 0LQLQJ &RQFHSWV ORGHGQV QG
edition,
WileylEEE Press, 2011.

Mode of Evaluation: CAT / Assignment / Quiz / FAT / Project / Seminar

List of Experiments

1. | Build Data Warehouse and Explore WEKA 3 hours

2. | Introduction to exploratory data analysis using R 3 hours

3. | Demonstrate the Descriptive Statistics for a sample data like mean,| 3 hours
variance and correlation etc.,

4. | Demonstrate Missing value analysis and different plots using sampli 3 hours

5. | Demonstration of aprioalgorithm on various data sets with varying 3 hours
confidence (%) and support (%).

6. | Demo on Classification Techniques using sample data Decision Trg 3 hours

or CART.
7. | Demonstration of Clustering Techniquell&n and Hierarchical. 3 hours
8. | Demo on Classification Technique using KNN. 3 hours
9. | Demonstration on Document Similarity Techniques and measureme 3 hours
10.| Demo on Classification Technique for multimedia data 3 hours

Total Hours: 30Hours

Mode of evaluation: Project/Activity

Recommended by Board of Studies| Date:11-02-2021

Approved by Academic Council No.61 | Date: | 1802-2021




CSI3011 Computer Graphics and Multimedia LIT|P|J|IC

3/0(2|0/4

Pre-requisite | NIL Syllabus version
1.0

Course Objectives:

1. To understand the fundamental concepts of graphics and multimedia.

2. To acquire and implement the learning relate to 2D aodrig@pts in graphics
programming.

3. To comprehend the elementary 3D modeling and rendering techniques.

4. To analyze the fundamentals of multimedia towards its representations, percept
communication and applications.

Course Outcome:

1. Interpret the basicomponents of the graphics system and the color models.

2. Design and demonstrate the basic graphical output primitives.

3. Perform two and three dimensional transformations and viewing

4. Describe and apply methods to model and render 3D objects.

5. ldentify and desibe the function of the general skill sets in the multimedia syster

6. Expand the knowledge about the multimedia and its communication standards.
Student Learning Outcomes (SLO): 12,9,11
Module:1 | Graphical Concepts and Display Systems | 6 hours

Graphics Systems: Video Display Devic€gpes 2 RasteiScan Systems and Rane®ran
Systemg Input Devicesz HardCopy Device$ Graphics Software; color models.

Module:2 | Output Primitives | 6 hours

Output Primitives: Points and linds /LQH 'UDZLQJ $OJRULWKP
$OJRULWKP 7T OLGSRLQW &LUFOH *HQHUDWLQJ $0JR
Levels.

Module:3 | 2-D Geometrical Transformations and Viewing | 7 hours

Basic TransformationsMatrix Representations and Homogeneous Coordiddesnposite
Transformations; Viewing: pipelitde Windowto- Viewport Coordinate Transformatic
Clipping: point, line and polygon clipping algorithms

Module:4 | 3-D Geometrical Transformations and Viewing | 6 hours

Three dimensional concepts;-D 3 transformations: Basic, Other and Compc
Transformations; Viewing: Parallel and Perspective Projections

Module:5 | Modeling and Rendering Techniques | 6 hours

Visible surface determinatiaf-Buffer method, Scan line method, Depth sorting Method,
raytracing, Shading Mod@ouraud and Phong Shading.

Module:6 | Multimedia System Design | 6 hours

OXOWLPHGLD EDVLFV 7T &RPSRQH QapplicRione XdtiwiediaH G L
$XWKRULQJ T +\SHUPHGLD

Module:7 | Multimedia and Communication Standards | 6 hours

'LILWL]DWLRQ RI 6RXQG i 4XDQWL]DWLRQ RI $XGLR
communication standards-3 (* 03(*

Module:8 | RecentTrends 2 hours

Total Lecture hours: 45 hours

Text Book(s)

1. | Hearn, Donald, M. Pauline Baker, and Warren R. Cafbenguter graphics with
OpenGL. Upper Saddle River, NJ: Pearson Prentice Hall, 2014. [Mddodkile 5]
Steinmetz, Ralf, and Klara Nahrstglliitimedia systems. Springer Science & Busines
2. | Media, 2013.




Reference Books

1 | F.S.Hill,Computer Graphics using OPENGL, Second edition, Pearson Education, J

2 | John F. Hughes, Andries Van Dam, Morgan Mc Gbaeid F. Sklar , James D. Fo
Steven K. Feiner and Kurt Akeley, Computer Graphics: Principles and Practice, 3r
AddisonWesley Professional, 2013.

3 | Kamisetty Rao, Zoran Bojkovic, Dragorad Milovanovic, Introduction to Mult
Communicatios: Applications, Middleware, Networking, Wiley, ISBN)-878467427

4 | Pakhira, Malay KComputer graphics, multimedia and animaBétl Learning Pvt. Ltd

2010.

Mode of Evaluation: CAT / Assignment / Quiz / FAT / Project / Seminar

List of Experiments

1. | Learning of Graphics Programming Environment and usage of Graphic{ 2 hours

2. | Implementation of Line Drawing algorithms 4 hours

3. | Implementation of Circle Drawing algorithm 2 hours

4. | Implementation of Line clippiradgorithms against the given rectangular 4 hours
window.

5. | Implement the -D transformations functions oA2graphic objects. 4 hours

6 | Implement the function for the followingd3transformation of a-B object 2 hours

7 | Modelling andisualization of reaforld /artificial scene using 2D graphics| 4 hours
primitives

8 | Create a 2D animation using 2D modelling software. 8 hours

Total Laboratory Hour| 30 hours

Mode of evaluation: CAT / Assignment / Quiz / FAT / Project

Recommended Board of Studiej 11-:02-2021

Approved by Academic Council | No. 61 | Date | 18022021




CSI13012 Distributed Systems LIT|P|J]|C

3/0(2|0|4

Pre-requisite | Nil Syllabus version
1.0

Course Objectives:

1. To provide students with contemporary knowledge in distributed systems

2. To equip students with skills to analyze and diestigiouted applications.

3. To provide master skills to measure the performance of distributed synchronization
algorithms

Course Outcome:

1.Elucidate the foundations and issues of distributed systems

2. Understand the various synchronization issdegadnal state for distributed systems.
3. Implement the Mutual Exclusion and Deadlock detection algorithms in distributed sy
4. Explore the agreement protocols and fault tolerance mechanisms in distributed syst
5. Describe the features of pwepeer and distributed shared memory systems

6. Demonstrate the concepts of Resource and Process management and synchroniza
algorithm

Student Learning Outcomes (SLO): | 2,5

Module:1 | Introduction \ 6 hours

Introduction to Distributed SysteriExamples?Trends in Distributed SysterhBocus on
resourcesharing? System Model3Networking and Internetworkirgjnter process
Communications

Module:2 | Distributed objects and Remote invocation \ 6 hours

Publishsubscribe systethmessage queuéshared memory approach. Remote procedul
2 distributed objectsommunication between distributed objé&811 2JSONRMI

Module:3 | Message Ordering and Snapshots \ 7 hours

Message ordering and group communication: Message ordering pasghigim®nous
execution with synchronous communicat8ymchronous program order on an asynchron
systemGroup communicatiod Causal order (CO)Total order. Global state and snapsho
recording algorithms: Introductie®ystem model and definitieBsapshot algorithms for
FIFO channels

Module:4 | Distributed Mutex and Deadlock \ 6 hours

Distributed mutual exclusion algorithms: IntroductiBreliminarie$ Lamports algorithm
RicartAgrawalalgorithm Deadlock detection in distributed systems: Introdd@isiem
model 2 PreliminariesModels of deadlock&Knapps classificatiohAlgorithms for the single
resource model

Module:5 | Concurrency control \ 6 hours

Distributeddeadlock? Resource allocation modetquirements and performance metrics
classification of distributed deadlock detection algorithm

Module:6 | Peer To Peer and Distributed Shared Memory ] 6 hours

Peetto-peer computing and overlay grapttsoduction 2 Data indexing and overlag/€hord
2 Content addressable netwotKsapestry. Distributed shared memory: Abstraction and
advantagedMemory consistency modedhared memory Mutual Exclusion.

Module:7 | Process and Resource Management \ 6 hours

Process Management: Process Migration: Features, Mechdrseads: Models, Issu
Implementation. Resource Management: Introdu€@atures of Scheduling Algorithfask
Assignment ApproachLoad Balancing Approaéhioad Sharing Appach.

Module:8 | Contemporary issues \ 2 hours

Total Lecture hours:’ 45 hours




Text Book(s)

1. 7T DQHQEDXP $6 9DQ 6WHHQ 0 "'LVWULEXWHG 6
Edition,Pearson Education, 2017.

2. | George Coulouris, JeBollimore and Tim Kindberg, Distributed Systems Concepts ¢
Design, Fifth Edition, Pearson Education, 2012.

Reference Books

1. 5DQG\ &KRZ DQ G 7TKHRGRUH -RKQVRAQ “'LVWULE?
Addison- Wesley; Fourth Impression2012

2 | Mukesh Singhal and N. G. Shivaratri, Advanced Concepts in Operating Systems,
Distributed, Database, and Multiprocessor Operating Systems, McGraw Hill, 2008

3 | Pradeep K. Sinha, "Distributed Operating Systems: Concepts & Design”, PHI, 200

Modeof Evaluation: CAT / Assignment / Quiz / FAT / Project / Seminar

List of Challenging Experiments (Indicative) \

1. Implementation of Chat application using socket programming 4 hours
Implementation of Remote Method Invocation

2. Implementation o€lientServer architecture using Socket 5 hours
Programmingmplement Concurrent Echo Client Server Applicg

3. Write the Programs for Remote Procedure call. 5 hours
Implementation of Mutual Exclusion algorithms

4. lllustrate the message pashitgyface for remote computation in 5hours
distributed applications.

5. Idealize the working concepts behind distributed mutual exclus 6 hours
algorithms through simulations.

6 lllustrate the message passing Interface for remote computatic 5 hours
distrbuted applications.

Total Laboratory Hour 30 hours

Mode of evaluation:

Re

commended by Board of Stu¢ 11-02-2021
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CSI3013 Blockchain Technologies LIT|P|J|C

3/0/0(4/|4

Pre-requisite Nil Syllabus version
1.0

Course Objectives:

1. To provide a conceptual understanding on the function of Blockchain.

2. To discuss the functional elements of the bitcoin and its ipiocess.

3. To introduce the Ethereum and solidity platform

4. To understand how blockchain is applied to different aspects of the business.
5. To describe current Hyperledger projects andicichsstry use cases

Course Outcome:

At the end of this coursgudents will be able to:

Understand the basics of cryptographic hash functions and blockchain
Demonstrate the functional blocks of the bitcoin and cryptocurrencies

Describe the consensus algorithms and its challenges

Design the distributed application using Ethereum platform

Construct the solution by design and development of the smart contract using s
Identify and select suitable blockchain based applications

Analyze the challenges and issues in blockchkbatamms

NogakwhE

Student Learning Outcomes (SLO): | 1,6, 7

Module:1 | Blockchain Foundations | 7hours

Blockchain &Distributed Ledger Technology (DLTElements of Distributed Computir]
Distributed Database, Two General Problem, Byzantine General problem and Fault 7
Hadoop Distributed File System, Distributed Hash TFalBlements of Cryptography: Hg
fundion, Properties of a hash function, Puzzle friendly Hash, Collison resistant hag
signatures, public key crypto, verifiable random funete@®SA, Memory Hard Algorithn
Zero Knowledge Proof, Hash pointer and Merkle tree.

Module:2 | Bitcoin and Cryptocurrency | 7 hours

A basic crypto currency, Creation of coins, Payments and double spending, #O&
precursor for Bitcoin scripting, Bitceiwallet- Blocks- Bitcoin Scripts, Bitcoin P2P Netwo
Transaction in Bitcoin Network, Block MiniBtpck propagation and block relay

Module:3 | Distributed Consensus | 7 hours

Consensus introductioiConsensus in a Bitcoin networlDistributed Consensus, Mer
Patricia Tree, Gas Limit, Transactions and Fee, Anonymity, Reward, Chain Polic
Blockchain application, Soft & Hard Fork, Private and Public blockbla&amoto consensy
Proof of Work, Proof of Stake, Proof of Burn, Difficulty Level, Sybil Attack, Energy uti
and alternate.

Module:4 | Hyper Ledger Fabric & Etherum | 7 hours

Architecture of Hyperledger fabric vihttoduction to hyperledger fabric v1.1, chain ¢
Ethereum: Ethereum network, EVM, Transaction fee, Mist Browser, Ether, Gas, Solid
contracts, TruffleDesign and issue Crypto currency, Mining, DApps, DAO

Module:5 | Smart Contracts | 7 hours

Smart Contract BasiesProcessing Smart ContraetBeploying Smart ContractsSolidity:
Structure, Basic Data Types & Statements, Access Modifiers & Applida¢isn®ractice
Evaluating Smart Contracts

Module:6 | Blockchain Applications | 5hours

Blockchain and Enterprisélse Case: Blockchains for Trade Finance, Blockchains for St
Chain Financing, Cross Border ConnectiVityusted Data Transfer, Capital Markets,

Government Services & Sustainable Livelil@wadership and property rights, Internet of
Things, Medical Record Management System, Domain Name Service and future of Bl(




- Blockchain Tradeoffs across Multichain, Ripple, Corda, EOS & Cosmos Facebook Lil
Corporate Currencie€BDC & its paraaikes

Module:7 | Blockchain Challenges ad Constraints \ 3 hours

Blockchain risks Technological challengesStandards Scalability issuesSecurity and
privacy- Legal and regulatory problem$Social and cultural constrairt§he future of
blockchairtechnology, Al, and digital privacy

Module:8 | Recent Trends 2 hours

Total hours: 45 hours

Text Book(s)

1 | Arvind Narayanan, Joseph Bonneau, Edward Felten, Andrew Miller, and Steven G
Bitcoin and cryptocurrency technologies: a comprehemsiegluction. Princeto
UniversityPress, 2016.

Reference Books

1 | Mastering Blockchain: Deeper insights into decentralization, cryptography, Bitg
popular Blockchain frameworks by Bashir, Imran,2017.

2 | Antonopoulos, A. M. (2014). Masteritigd WFRLQ XQORFNLQJ GLJLYV
Media, Inc.".

3 | Franco, P. (2014). Understanding Bitcoin: Cryptography, engineering and econol
Wiley & Sons.

4 | Joseph Bonneau et al, SoK: Research perspectives and challenges for B
cryptocurrency, IEEE Symposium on security and Privacy, 2015.

Mode of Evaluation:CAT/ Digital Assignmér@siiz/FAT/ Project.

Recommended by Board of Stug 11-02-2021

Approved by Academic Council | No. 61 | Date | 18022021




CSI3014 Software Verification and Validation LIT|P|J|C

3/0/0|0/3

Pre-requisite | NIL Syllabus version
1.0

Course Objectives:

1. Tointroduce the essential software engineering concepts involved

2. To impart skills in the design and implementatieffiofent software systems across
disciplines

3. To familiarize engineering practices and standards used in developing software
and components

Course Outcome:

1. Apply the principles of the engineering processes in software development.

2. Demonstrate software project management activities such as planning, schedul
Estimation.

3. Model the requirements for the software projects.

4. Design and Test the requirements of the software projects.

5. Implement the software development processeitiestiom requirements to
validation and verification.

6. Apply and evaluate the standards in process and in product.

Student Learning Outcomes (SLO): [ 1,5,6

Module:1 | Overview of Software Engineering | 5hours

Introduction to Software Engineeringoftware Development Life CyBlecess Models in
Software Testing

Module:2 | Testing Tools & Measurement | 4 hours

Introduction to Requirements Engineering Procggstem ModelingRequirement Validatio
Introduction to Software Testingailure,Error, Fault, Defect, Bug Terminoledkills for
Software TesterLimitations of Manual Testing and Need for Automated Testing- |
Features of Test Tool: Guideline for Static and Dynamic Testing Allvaintages an
Disadvantages of Using Tedkelectig a Testing TooWhen to Use Automated Test To(
Testing Using Automated Tod#hat are Metrics and Measurement: Types of Metrics,
Metrics, Progress and Productivity Metrics.

Module:3 | Software Design & Defect Management | 6 hours

Design Conceptsormal Specification¥erifying the implementation against the specifieq
Introduction, Defect Classificatidefect Management Proc&ssfect Life Cycle, Defe
Template Estimate Expected Impact of a Defect, Techniques for Fineiiegtd, Reporting
DefectTest Coveragé€raceability Matrix.

Module:4 | Software Verification & Validation | 6 hours
Introduction to Verification and ValidatiBoftware InspectieAutomatic Static Analysis
Module:5 | Software Testing & Levels of Testing \ 6 hours

TestingTypes of TestingTest PlanTest DesignTest ReviewSoftware Testing
Fundamentals. General characteristics of testing, seven principles of testing.

Module:6 | Test Selection& Minimization for RegressionTesting \ 8 hours

Regression testinigegression test procdistial Smoke or Sanity teSelection of regressio
tests Execution TraceDynamic SlicingTest MinimizationTools for regression testingd
hoc Testing: Pair testiigxploratory testingterative testingDefect seeding.

Module:7 | Software Quality & Reliability | 8hours

Software Quality and Reliabiftgftware defects trackingest Planning, Manageme
Execution and ReportingSoftware Test Automation: Scope of automatidesign &
Architecture fomutomationGeneric requirements for test tool framew®odst tool selectior
Testing in Object Oriented Systeastware Metrics.




Module:8 | Recent Trends 2 hours

Total Lecture hours: 45 hours

Text Book(s)

1.]5RJHU 3UHVVPDQ 6RIWZDUH (QJLQHHULQJ $ 3UD
Hill, 2019.

Reference Books

1. | lan Sommerville, Software Engineering, 9th Edition, Addlisgstey, 2016

3 | William E. Lewis , Software Testing and Continuous Quality Improvement, 1
Edition, Auerbach Publications, 2017

Mode of Evaluation: CAT / Assignment / Quiz / FAT / Project / Seminar

Recommended by Board of Studie| 11-02-2021

Approved by Academic Council | No.61 | Date: | 1802-2021




CSI13015 Software Project Management LI T|P|J|C
3/0[{0|0|3
Pre-requisite Nil Syllabus version
1.0

Course Objectives:

To understand the importance of software project management and identify ma
and stakeholders of a software project

To H[SODLQ WKH SXUSRVH RI D SURMHFW:-V SO

statement and the work breakdown structure

To portray how the software can assist in project management and articulat
involved in quality assurance, planning and contprbjects

To demonstrate RUP, Microsoft project 2010 & open source software

management

tools

Course Outcome:

At the end of course student should be able to

1. Actively participate or successfully manage a software development project by
project management concepts

2. Demonstrate knowledge of project management terms and techniques

3. Analyze the Steps involved in analyzing the Software projects and concepts tc
estimation of the software Projects.

4. Work on Microsoft project, IBM RUP &pen source software project managel
tools.

5. Estimate the organizing team based on industry exposure.

Student Learning Outcomes (SLO): | 2,12,13

Module:1 | Introduction to Project Management \ 7 hours

Importance of software project managem@&iages oProject- The Stakeholder of Projec
Project Management FrameweoBoftware Tools for Project Managementicrosoft Projec
2010 2 Software projects versus other types of préj€mntract management and techr]
project management

Module:2 | ProjectPlanning \ 6 hours

Integration Management: Project Plan Developmé&ian Execution Scope Managem
Methods for Selecting ProjeetBroject Charter Scope StatementWBS. Stepwise Proje
Planning: Main Steps in Project Planning Use of Softwesgidbin Project Planning Activiti

Module:3 | Project Scheduling \ 7 hours

Time Management: Importance of Project Schedbtd®dules and ActivitieSequencing ar
Scheduling Activity Project Network Diagrams: Network Planning Modelgation
Estimating and Schedule Developméiritical Path Analysis®rogram Evaluation and Revi
Technigue (PERT) Use of Software to Assist in Project Scheduling AeBafiggare Metric
for Project Management: Metrics Sets for Project Management

Module:4 | Software Risk Management | 7 hours

Perspectives of Risk ManagemeRisk Definition 2 Risk Categorie$ Risk Assessmer
Approaches, techniques and good practi¢éisk Identification / Analysis / Prioritizatioh
Risk Control (Planning / ResolutiorMonitoring) 2 Risk Retentior? Risk Transfer Failure
Mode and Effects Analysis (FMEADperational Risk8Supply Chain Risk Management.

Module:5 | Project Cost Management \ 5 hours

Project Cost Management: Importance and Principles of Project Cost ManaBeswitce
Planning Cost Estimating Cost Budgeting Cost Control Use of Software to assist in C
Management




Module:6 | Software Quality Management \ 5 hours

Project Quality: Stages of Software Quality Manageme€niality Planning Quality
Assurance Quality Control2 Quality StandardsTools for Quality control

Module:7 | People Management | 6 hours

Leadership stylesDeveloping Leadership skiflkeadershipissessmeritMotivating People
2 Organizational stratedyManagement Team building? Delegation? Art of Interviewing

People- Team ManagementRewarding Client Relationship Managemefirganizational
behavior: a background, Selecting the righorpdos the job 2nstruction in the best
method€ The OldharrHackman job characteristics model

Module:8 | Recent Trends 2 hours

Total hours 45 hours

Text Book(s)

1. | Information Technology Project Management, Kathy Schwalbe, Seven Edition 201

2. | Software Project Management in Practice, Pankaj Jalote, Pearson, 2015.

Reference Books

1| OXUDOL &KHPXWXUL 7KRPDV 0 &DJOH\ %ODVWH
Practices, Tools and Techniques, J. Ross Publishing, 2010

2. | Bole Hughes and Mkt RWWHUHOO "6RIWZDUH 3URMHFW 0
Edition, 2002

3. | Microsoft Project 2010 Bible,Elaine Marmel

Mode of Evaluation:CAT/ Digital Assignmér@siiz/FAT/ Project.

Recommended by Board of Stu¢ 11-022021

Approved by Academ@ouncil | No. 61 | Date | 18022021




CSI3016 Robotics: Machines and Controls LIT|P|J|C
3/0/0/0|3
Pre-requisite Nil Syllabus version
1.0

Course Objectives:

1. To introduce the parts of robots, basic working concepts and types of robots
2. To make the students familiar with maabpeeations using robots
3. To discuss the applications and implementation of robot control systems

Course Outcome:

1. Explain the working principle of robots

2. Analyze the purpose of various sensor in robot for automation

3. Design and develop ttedotic arm to handle the materials and machines
4. Understand the robot programming for control engineering

5. Conduct and design the experiments for various robot control operations

Student Learning Outcomes (SLO): 11,9,14

Module:1 | Introduction | 3 hours

History of robots, robotics and programmable automation, laws of robotics, anatomy of
specifications of robots, Applications of robots, machine intelligence and flexible auton
safety measures in robotics, Al in Robotics.

Module:2 | Robot Kinematics \ 7 hours

Introduction, forward and reverse kinematics, robot arm and degrees of freedom, hon
transformation and DH parameters, dynamics of robot arm, kinematics of mobile robot

Module:3 | Actuators and Control \ 6 hours

Robot drivesystem, functions of drive systems, pneumatic systems, electrical drives, [
stepper motor, servo motor, need of sensing systems, types of sensors, robot visi
robot end effectors, drive system for grippers, types of grippers, grippmefodesigching
control operations

Module:4 | Introduction to Mechatronics \ 6 hours

Manufacturing industry, the changing environment, automation and mechatronics appl
flexible automation, CAD/CAM and CNC machine tools, Flexible manufasysti@gs(FMS
robots in FMS

Module:5 | Programmable Logic Controllers 6 hours

Introduction, basic structure of PLC, PLC classification, PLC operation, loading and t
parts by robot, PC based controller introduction

Module:6 | Servo control in aRobot \ 6 hours

Control loops, principles of servo control in a robot, PID control aspects, processor ¢
digital servo system, introduction to transfer functions

Module:7 | Applications of Robots \ 9 hours

Industrial control systems, introduction to automation, basic elements of automation,
automation, material handling and identification, production planning and control
introduction to quality control and inspection technologies,

Module:8| Recent trends 2 hours

Total Lecture hours: 45 hours

Text Book(s)

1.6 5 '"HE "5RERWLFV WHFKQRORJ\ D@% IOH[LEOH [

2. [0OLNHOO 3 *URRYHU '$XWRPDWLRQ B3URGXFWLR
0D Q X | D F W ¥ditibrQPegrson 2016

Reference Books

1. | Saeed B.Nikku, Introduction to robotics, analysis, control and applicatiorsca(jI&




edition 2011

2. | Richared D.Klafter. Thomas Achmielewski and Mickael Negin, Robotic Engineerin
IntegratedApproach, Prentice Hall Ineiew Delhi2001

3.|] -RKQ &UDLJ ~ QWURGXFWLRQ WR 5RERWLFV OHF

Mode of Evaluation: CAT / ASS|gnment / Quiz / FAT / Project / Seminar

Recommended by Board of Stuq 11-022021

Approved by Academic Council | No. 61 | Date | 18022021




CSI3019 Advanced Data Compression Techniques LIT|P|J|C

3/0[{0|0|3

Pre-requisite | Nil Syllabus version
1.0

Course Objectives:

1. Learn the fundamental of advanced data compression techniques

2. To introduce students to basic applications, conceptsteahdiques of Dat
Compression.

3. To develop skills for using recent data compression software to solve practical
in a variety of disciplines.

4. To gain experience doing independent study and research.

Course Outcome:

Understand the importance c&ta compression

Comprehend the idea of lossless and lossy compression

Understand the most common file formats for image, sound and video
Develop a reasonably sophisticated data compression application.
Select methods and techniques appropriate for the task

Develop the methods and tools for the given task

oukrwpbrE

Student Learning Outcomes (SLO): |2, 9, 17

Module:1 | Introduction | 7 hours

Introduction to Compression technig@ddodeling and codingMathematical preliminaries
for Lossless compressiéintropy 2Information Value?z Data RedundaneyApplication of
compression

Module:2 | Basic Concepts of Information Theory \ 6 hours

Concepts of information theor§ Models and Coding Algorithmic information theory
Physical Model3Probability models Markovmodels.

Module:3 | Arithmetic Coding | 6 hours

ShannorFano Algorithm2 Huffman Algorithm2 Adaptive Huffman Coding Golomb codeg
2Rice codes Tunstall codes Applications of Huffman coding.

Module:4 | Loss Less Coding | 6 hours

Dictionary Methods: LZ77, LZ78, LZW Algorithhisossless Compression standards zip,
bzip, unix compress, GIF, JBKIDynamic Markoy Compression.

Module:5 | Basics Of Lossy Coding &Vector Quantization \ 6 hours

Basics of lossyoding and mathematical concepBistortion criteria2 Scalar quantizatioh
The Quantization problemUniform quantize? Adaptive quantizatioAAdvantages of vect
guantization over scalar quantizaB@BG algorithm.

Module:6 | Image & Video Compression \ 6 hours

Image Compression: Discrete Cosine TransfordRPEG 2 Video Compression: Motior]
Compensatiorf Temporal and Spatial Predici®dPEG and H.264.

Module:7 | Wavelet Based Compression \ 6 hours

Fundamentals of wavele®arious standard waveleises2 Multi resolution analysis a
scaling functiort JPEG 2000.

Module:8 | Recent Trends 2 hours

Total Lecture hours: 45 hours

Text Book(s)

1. | Khalid Sayood, Morgan Kauffman Introduction to Data Compression, 5th Edi
Elsevier, 2020.




ReferenceBooks

1. Colton McAnlis, Aleks Haecky, Understanding Compred3atanCompression for Mode
'"HYHORSHUV 2-5HLOO\

2. Feng Wu, Advances in Visual Data Compression and Communication Meg
Requirements of New Applications, Auerbach Public2tidds

Mode of Evaluation: CAT / Assignment / Quiz / FAT / Project / Seminar

Recommended by Board of Stuq 11-02-2021

Approved by Academic Council | No. 61 | Date | 18022021




CSI13020 Advanced Graph Algorithms LIT|P|J|C

3/{0(0|0|3

Pre-requisite | Nil Syllabus version
1.0

Course Objectives:

1. To understand the fundamental concepts and techniques of Graphs.

2. To comprehend the concepts of various graph algorithms

3. The module covers advanced material on graph algorithms with emphas
efficient algorithms, and explores their use in a variety of application area

4. To understand the mathematical approaches of solving graph algorithms
help of fundamental data structures

Course Outcome:

1. Acquire the concept of conceptual and operations, properties on graphs.
2. Learn the concept of various graph algorithms and its uses.

3. Obtain the knowledge of Exponential algorithm

4. Analyze the graph classes and parameter Algorithm.

5. Implement the concepts approximation on various graph algorithms.

Student Learning Outcomes (SLO): 11,5,9

Module:1 | Basics of Graph and Operations \ 4 hours

Fundamental conceptdasic definitions ofrgphsand digraphsSubgraphs and other grap
typesRepresenting graphs as matriGraph transformation operations, properties, proo
styles

Module:2 | Graph Algorithms \ 6 hours

Elementary Graph AlgorithmRepresentations of graphBreadthfirst search Depthirst
searchTopological sort Strongly connected componeiitgpresenting graphs in a compu
Minimum Spanning Tree§rowing a minimum spanning treEhe algorithms of Kruskal a
Prim .

Module:3 | Shortest Path Algorithm \ 5 hours

SingleSource Shortest Path§he Bellma#iord algorithm- Singlesource shortest paths
directed acyclic graphsL M NV W U D - Diflerent & ¢bhstvakhEs and shortest patPioofs
of shortespaths propertiesAll-Pairs Shortest Pati&hortespaths and matrix multiplicatief
The Floydwarshall algorithm-RKQVRQ -V DOJRULWKP IRU VSDUVHI

Module:4 | Maximum Flow \ 5 hours

Maximum Flow Flow networks The FordFulkerson methodMaximum bipartite matching
Pushrelabel algorithmsTherelabekto-front algorithm.

Module:5 | Exponential Algorithm \ 7 hours

Independent séthromatic Numbebomatic PartitiosThe travelling Salesman Probien
Cover Dominating SeBubset Sum.

Module:6 | Graph Classes and Fixed Parameter Algorithms \ 8 hours

Perfect GraptCographistance Hereditary grafiinordal Graphinterval Graph
Permutation graphgertex CoveKernel of Vertex covevlinimum fill irHomogeneous
colouring of perfect graph.

Module:7 | Approximation Algorithms \ 8 hours

ApproximatiomAlgorithms - The vertexcover problem The travelingalesman problem
The settovering problemRandomization and linear programmine subsesum problem

Module:8| Recent Trends 2 hours

Total hours: 45 hours

Text Book(s)

1.]TMS5RXJKJDUGHQ $OJRULWKPV ,O0XPLQDWHG 3D
BWUXFWXUHVpE )LUVW (GLWLRQ 6RXQGOLNH\RXL




2.| 7TKRPDV + &RUPHQ &KDUOHV ( /HLVHUVRQ 5RQDC
D O J R WBE BdiKidn LiThe MIT Press Cambridge 20009.

Reference Books

1 | AV Aho, J.E. Hopcroft and J.D. Ullman. Design and Analysis of Computer Algg
Addison Wesley, 1974.
2./ 7 .ORNV "$GYDQFH *WPKXBks, a@MIRULWKPVu

Mode of Evaluation: CATDigital AssignmentQuiz/FAT/ Project.

Recommended by Board of Stu¢ 11-02-2021

Approved by Academic Council | No. 61 | Date | 18022021




CSI3021 Advanced Computer Architecture L/ T|P|J|C

3/0/0]0]|3

Pre-requisite | CSI1004 Syllabus version
1.0

Course Objectives:

1. Introduce the recent trends in the field of Computer Architecture and i
performance related parameters.

2. Apply fundamental techniques to spg@g@rogram execution.

3. Expose the different types of multicore architectures and Programming.

Course Outcome:

1. Understand the organization and performance characteristics of moderterg
architectures.
2. , QWHUSUHW WHFKQLTXHV WR LPSURYH SURFH
Parallelism.
3. Point out how data level and thread level parallelisms is exploited in architecturé
4. Identify characteristics and challenges in multiproe@skotulticore architectures.
5. Develop parallel programming for computer problems.

Student Learning Outcomes (SLO): | 2,12, 14

Module:1 | Introduction to Advanced Computer Design | 5 hours

Fundamentals of Computer Desidgiundamentals of RISC, CISC architectlata path
implementatioibingle cycle Data patulti cycle data pattulti cycle Instruction executio
Instruction Scheduling.

Module:2 | Instruction Level Parallelism | 8hours

Introduction to Instruction Level Parallelis@oncepts andChallenges Advanced Branch
Prediction Dynamic SchedulingStatic schedulinglardwareBased Speculaticn
Multithreading Limitations of ILP.

Module:3 | Data Level Parallelism | 5hours

Vector architectur@ SIMD extensiong Graphical Processing Units and applicattdosop
level parallelism.

Module:4 | Multi -Threading Concepts | 6 hours

Basic concepts of threadin@oncurrency,Parallelism-Threading design concepts
developing an applicationCorrectness Concepts: Critical Region, Mutual exc
Synchronization, Race ConditiorRerformance Concepts: Simple Speedup, Com
Speedup, Efficiency , Granularity , Load Balan

Module:5 | Multi -Processor Architecture | 6 hours

Need for multicore architectures, Architecting with radtes, Homogenous and
heterogeneous cores, Shared recourses, shared busses, and optimal resource sharing
Performance evaluation of malbre processors, Error management

Module:6 | Multi core architecture | 7 hours

Introduction Centralized, Symmetric and Distributed Shared Memory Architeé@aoie
Coherence Issuéferformancéssues? Synchronizatiord Models of Memory Consistency

Module:7 [ Multi Core and GPU Programming | 6 hours

Multi core programming using OpenMP, Operitectives, Parallel constructs, Wsltkring
constructs, Data environment constructs, Synchronization constructs

Module:8| Recent Trends 2 hours

Total hours: | 45 hours

Text Book(s)

1. | John L. Hennessey and David A. Patter86& RPSXWHU $ UA RuaMithfng
Approach, Morgan Kaufmann , Elsevier, 6th edition, 2017.




Reference Books

1 Kai Hwang, Naresh Jotwani, Advanced Computer Architecture: Parallelism, Scalabili
Programmability, Tata McGraw Hill Education [Rdt, India, Second Edition, 2011.

2. Barbara Chapman, Gabriele Jost, Ruud van van de Pas, Using OpenMP: Portg
memory, parallel programming (scientific and engineering computation),, 1st Edition, N
2008.
3. David B Kirk, Wemei W Hwu,Programing Massively Parallel Processors: A Ha
Approach(Application of GPU Computing Series) , 2 nd Edition, Morgan Kaufmann,20

Mode of Evaluation: CAT/ Digital Assignmé@siiz/FAT/ Project.

Recommended by Board of Stug 11-02-2021

Approvedby Academic Council | No. 61 | Date | 18022021




CSI13022 Cyber Security and Application Security |L |T |P|J |C

3 |10 |2]0 |4

Pre-requisite NIL Syllabus version

1.0

Course Objectives:

1.To learn the concepts of number theory, Information and Network Security

2.To learn the basics of cryptographyagptographic techniques.

3. To familiarize with various cyber threats, attacks, vulnerabilities, defensive mechanis
security policies, practices

4.To learn how to implement application level security

Course Outcome:

After successfully completing the cedine student should be able to

1. Know the fundamental mathematical concepts related to security

2.Know the basic concepts of information and network security

3. Understand and implement the cryptographic techniques and know the real time apy
of variouscryptographic techniques.

4.Know fundamentals of cybercrimes and the cyber offenses.

5. Understand the cyber threats, attacks, vulnerabilities and its defensive mechanisms
6. Design suitable security poligiad know about the industry practices

StudentLearning Outcomes (SLO): 1,59

Module:1 | Number Theory Basics \ 5 hours

Finite Fields and Number Theory: Algebraic Structures(GMags)ar arithmetié GCD
using Euclidian AlgorithrdPrimality Testing )HUPDW -V D QG (COihkeEe-V W I
Remindetheorem2Discrete Logarithms

Module:2 | Information and Network Security \ 6 hours

IntroductionComputer Securidyformation Securitecurity Threats and Vulnerabilite
Security ServicésSecurity Mechanisimdodel for Network Security

Module:3 | Cryptography Basics and Techniques \ 6 hours

Basics of Cryptographi§ymmetric key cryptographic techniques: Introduction to Stream
2 Block cipher: DES? AESAsymmetric key cryptographic techniques: principRSA 2
ElGamal Elliptic Curve cryptograptKey distribution and Kegxchange protocols

Module:4 | Cybercrimes and Cyber offenses \ 7 hours

Classification of cybercrimes, Planning of attacks, Social Engineering:Human based, C
based, Cyberstalki@ybercafe and Cybercrimes

Module:5 | Cyber Threats, Attacks and Prevention: \ 7 hours

Phishing? Password crackirtKeyloggers and Spywafd30S and DDoS attacksSQL
Injectionr Identity Theft (ID) : Types of identity theéffechniques of ID theft

Module:6 | Cybersecurity Policies and Practices \ 7 hours

What security policies a®etermining the policy neeé$§Vriting security policies
Internet and email security polici€somplianc@&nd Enforcement of policidReview

Module:7 | Application Security \ 5 hours

Security Architectures and ModElsail securifpGP and SMIME, Web Security, Databas
SecurityWireless Network Security

Module:8 | Recent Trends 2 hours

Total Lecture hours: 45 hours




Text Book(s)

1. Cryptography and Network seculitflliam Stallings, Pearson Education, 7th Editio
2016

2.Network Security Essentials Applications and Standards, William Stallings, Pearson
6" Edition, 2018

3. Cyber Security, Understanding cyber crimes, computer forensics and legalgsefdpecti
Godbole,Sunit Belapure, Wiley Publications, Reprint 2016

Reference Books

1. Cybersecurity for Dummies, Brian Underdahl, Wiley, 2011
2.Cryptography and Network security, Behrouz A. Forouzan , Debdeep Mukhopadhya
McgrawHill Education, 2nd Edition, 2011

Mode of Evaluation: CAT / Assignment / Quiz / FAT / Project / Seminar

List of Indicative Experiments

1. Analysis of security in Unix/Linux. 2 hours

2. Administration of users, password policies, privileges and roles 2 hours

3. Eavesdropping Attacks and its prevention using SSH 2 hours

4. Deep Packet Inspection IP/ICMP Vulnerabilities 2 hours

5. Deep Packdnhspectioron TCP/IP Vulnerabilities 4 hours

6. Implement your design using Windows Folder structacdivate 4 hours
directory and computer to create security groups that meets you
requirement

7. Group Policy Management to edit the default domain policy 2 hours
specific organization unit.

8. Create new rules in Windows firewall to allow the HDRRection 2 hours
and verify that the new rules allow the HTTP incoming request.

9. Basic defensive practice skills against malicious SQL injectiona 2 hours
mobile software development.

10. Defense of Brute Force Approach of Gaining AddgS€QL 2 hours
Database with Weak Authentication

11. Design a system to detect all the instances of an attack using si 4 hours

12. Examine network traffic and identify potentially malicious traffic 2 hours

Total Laboratory Hours 30 hours

Recommended by Board of Studies 11-022021

Approved by Academic Council No. 61 | Date | 18022021




CSI3027 R Programming LTIPIC

2 0/203

Pre-requisite Nil Syllabus version
1.0

Course Objectives:

To understand the fundamentals of R programming.
To comprehend the various functions and structures of R.
To design systems based on graphics and analytics using R.

Course Outcome:

Understand the basics of R programming in terms of vectors, matrices and lists
Understand the working of data frames, functions and tables using R.

Apply various programmisgructures in solving statistical problems.

Design Systems by interfacing R with other programming languages.

Design and implement models to perform analytics on the given dataset.

Apply the R programming from a statistical perspective over the replotbelhs.

ogakwhE

Student Learning Outcomes (SLO): |1, 7,14

Module:1 | Vectors in R | 4 hours

Introduction to R2R Data Structure3Help functions in R Vectors 2 Scalarg Declarations
2recyclingz Common Vector operatiorfdJsing all and an§/Vectoriseperations? NA and
NULL values?Filtering 2 Vectorised #hen else? Vector Equality?2 Vector Element names

Module:2 | Matrices Arrays and Lists | 5hours

Creating matriced Matrix operationsg Applying Functions to Matrix Rows and Colurar
Adding anddeleting rows and columrisVector/Matrix Distinction 2 Avoiding Dimensior
Reduction 2 Higher Dimensional arrayklists 2 Creating lists? General list operation3
Accessing list components and vahagsplying functions to listrecursive lists

Module:3 | Data Frames and Tables | 4hours

Creating Data FramesMatrixlike operations in framesMerging Data FramesApplying
functions to Data frame3Factors and Tablesfactors and level3Common functions use
with factors?2 Working with tablesOther factors and table related functions

Module:4 | Data Frames and Tables | 5hours

Control statementg Arithmetic and Boolean operators and valid3efault values fo
arguments Returning Boolean valuéfunctions are objec&Environment an&cope issues
Writing Upstairs Recursion? Replacement functiorisTools for composing function code
Math and Simulations in R

Module:5 | Object Oriented Programming and 1/0 \ 4 hours

S3 Classe$4 ClassesS3 Vs S4 class@éganaging Objectaccessing keyboard and moni
reading and writing fil&saccessing the internet

Module:6 | String Manipulation and Graphics | 3hours

String Manipulatiod Graphics? Creating GraphdCustomizing GraphdSaving graphs to
files 2 Creatinghreedimensional plots.

Module:7 | Interfacing | 3hours

Interfacing R to other languagd3arallel Rz Basic StatisticsLinear Model Generalized
Linear modeldjon-linear modelg Time Series and Autorrelation? Clustering

Module:8 Recent Trends 2 hours

Total hours: 30 hours

Text Book(s)

1. 1IRUPDQ ODWORII "7TKH $UW RI 5 3URJUDPPLQJ
No Starch Press, 2011.

2. 'LFENKDP + *UROHPXQG * "5 IRU 'DWD 6FLHQ




Reference Books

1 *DUHWK - 'DQLHOD : 7TUHYRU + S5REHUW 7 7"$Q ,
$SSOLFDWLRQV LQ 5p 6SULQJHU

2. -DUHG 3 /DQGHU '5 IRU (YHU\RQH $GYDQ FMcSley
Data & Analytics Series, 2018.

Mode ofEvaluation: CAT/ Digital Assignmeh@uiz/FAT/ Project.

List of Experiments ( Indicative)

1 Write a R program to implement common vector operations 2 Hours

2 Write a R program to implement matrix operations 2 Hours

3 Write a R program to implement mdlthensional array operations 2 Hours

4 Write a R program to apply functions to lists 2 Hours

5 Write a R program to implement malike operations in frames and 2 Hours
merging data frames

6 Write a R program to implement factors ,levels and tables 2 Hours

7 Write a R program to implement control statements and arithmetic | 2 Hours
operations

8 Write a R program to implement replacement functions and recursion 2 Hours

9 Perform simulationf a mathematical function 2 Hours

10 | Perform simulation of analytics of a statistical data 2 Hours

11 | Write a R program for assessing key board and monitor 2 Hours

12 | Write a R program to implement the reading and writing of files 2 Hours

13 | Write a R program to implement the internet access 2 Hours

14 | Write a R program to implement input and output data visualization u| 2 Hours
graphs.

15 | Performing analytics of a linear model. 2 Hours

Total 30 Hours

Recommended by Board of Studies | 11-:02-2021

Approved by Academic Council No. 61 | Date | 18.02.2021




CSI13028 Deep Learning LIT|{P|J|C

3/0{0|0|3

Pre-requisite | Nil Syllabus version
1.0

Course Objectives:

To present the basic ideas, mathematical and computational models of neural n
To under the concepts of developing various deep learning models
To provide the knowledge to apply the deep learning models in various real wor
applications.

Course Outcome:

Recognize the characteristics and role of deep learning models
Understand fferent deep learning models and develop the transfer learning moq
solving realvorld problems.

Design the sequence modetsanalyzing the data for variety of problems.
Design the deep models to encode the original data and reconstruct data.
Geneate the generative models for unsupervised learning task.

Student Learning Outcomes (SLO): | 2,6,9

Module:1 | Basics of Machine Learning \ 5 hours

Learning Algorithms, Building machine learning algorithm, Biological Neuron, Neural N
Linearseparability, Linear perceptron, Stochastic Gradient Descent, Multilayer Percept
propagation algorithm, Curse of Dimensionality.

Module:2 | Introduction to Deep Learning \ 7 hours

Historical context and motivation of Deep Learning, GraBasead Learning, Muléyer
perceptron, Baebropagation, Vanishing Gradient Problem, Capacity, Overfitting
Underfitting, Activation Functions: RELU, LRELU, ERELU, Regularizatropout, dop
connect, optimization methods for neural netwdvitagrad, adadelta, rmsprop, adam, NA

Module:3 | Convolutional Neural Networks | 6 hours

Overview of Convolutional Neural Networks Architeetimévation, Layers, Kernels,
Convolution operation, Padding, Stride, Pooling;liNear layer, Stacking Layers, Popular
CNN Architectures: LeNet, AlexNet, ZFNet, VggNet.

Module:4 | Transfer Learning | 6 hours

Data Preprocessing, Data Augmentation, batch normalization, Transfer Learning, Deey
Transfer Learning Strategies, variants of CNN: DenseNet, PixelNet, ResNet, GoogleN
Xception.

Module:5 | Deep Recurrent Neural Network \ 7 hours

Recurrent Neural Networks, Bidirectional RNNs, Enetelsoder sequence to seque
architectures, Deep Recurrent Networks, Recursive Neural Networks, Long Shq
Memory Networks.

Module:6 | Auto Encoders \ 6 hours

Autoencoders, Regulraized Autoenco®ensoising Autoencoders, Representational Powse
Layer, Size, and Depth of Autoencod&is;hastic Encoders and Decoders, Contractive
Encoders.

Module:7 | Deep Generative Models \ 6 hours

Boltzmann Machines, Restricted Boltzmann Machines, Deep Belief networks, Deep E
Machine Directed Generative Nets, Generative Adversial Networks.

Module:8 | Recent Trends 2 hours

Total Lecture hours: 45 hours




Text Book(s) \
1. Jlan GoodfellowYoshuaBengiandAaron Courvile ©~ '"HHS /H D MIQ Pi@®s3R017.|
Reference Books

1. | -RVK 3aDWWHUVRQ $GDP *LEVRQ "'HHS /HDUQLQJ
Media, 2017

2. | Umberto Michelucci$SSOLHG 'HHS /H-Badeq Bipbach t& Dridéistandin
'HHS 1HXUDO 1HWZRUNVYu $SUHVYV
3. | Giancarlo Zaccone, Md. Rezaul Karim, Ahmed Menshawy "Deep Learning with
TensorFlow: Explore neural networks with Python", Packt Publisher, 2017.

Modeof Evaluation: CAT / Assignment / Quiz / FAT / Project / Seminar
Mode of evaluation: Project/Activi
Recommended by Board of Studi| 11-022021

Approved by Academic Council | No. 61 | Date | 18.02.2021




Item 64/23 - Annexure - 18

CSI3030 Internetworking with TCP/IP LIT|P|J|C

3/]0/0|0]|3

Pre-requisite | NIL Syllabus version
1.0

Course Objectives:

1. To build an understanding of the fundamental concepts of Internetworking.
2. To explore and understanding TCP/IP.

Course Outcomes:

1. Describe the underlying network technologies and internetworking concept.
2. Understand the concepts of the network layer and design subnets.

3. Understand the concepts IPv4, IPv6, and various routing protocols.

4. Identify suitable transport layer protocols for real-time applications.

5. 5. Identify the suitable application layer protocols for specific applications.

Module:1 | Introduction and Underlying Network Technologies | 6 hours

The motivation for Internetworking, The TCP/IP Internet, Internet Services, History and
Scope of the Internet, The Internet Architecture Board, The |AB reorganization, The Internet
Society, Internet Request For Comments, Internet Protocols and Standardization, Future
growth and technology.Two approaches to network communication, Wide Area and Local
Area Networks, Ethernet technology

Module:2 | Internetworking concept and Architecture Model | 4 hours

Introduction, Application-level Interconnection, Network-Level Interconnection, Properties of
the Internet, Internet Architecture, Interconnection through IP routers.

Module:3 | Network Layer | 8 hours

Switching, Packet Switching at the network layer, network layer services, other network layer
issues, IPv4 addresses - Classful addressing, Classless addressing, special addresses,
NAT, Datagrams, fragmentation, options, checksum, IPv6 Addresses.

Module:4 | Internet Protocol | 5 hours

IPv4 - Datagram, Fragmentation, Options, Checksum, Security, IPv6 Protocol - Introduction,
Packet format, Transition from |Pv4 to IPv6.

Module:5 | Unicast Routing Protocols | 7 hours

Introduction, Intra and Interdomain routing, Distance vector routing, RIP, Link state routing,
OSPF, Path vector routing, BGP.

Module:6 | Transport Layer | 8 hours

User Datagram, UDP services, UDP applications, TCP services, TCP features, Segment, A
TCP Connection, Windows in TCP, Flow control, Error control, Congestion control.

Module:7 | Application layer | 5 hours

Client-Server paradigm, Peer-to-Peer paradigm, DHCP operation, Configuration, TELNET,
SSH, SNMP — Concept, Management components, SMI, MIB, SNMP.

Module:8 | Contemporary Issues | 2 hours
| Total Lecture hours: | 45 hours
Text Book(s)

1. | Douglas. E.Comer, Internetworking with TCP/IP Principles, protocols, and architecture,
Volume 1, 6™ Edition, Pearson Education, 2013.

Reference Books

1 | Computer Networking: A Top-Down Approach, Kurose and Rose, Morgan Kaufmann,
6™ Edition 2012.

2 | Computer Networks- A Systems Approach, Larry L. Peterson and Bruce S. Davie,
Morgan Kaufmann, 2011,

Behrouz A Forouzan , TCP/IP Protocol Suite, 4™ Edition, McGraw Hill Education, 2009.

3
4 | Richard Stevens, Gary R Wright, TCP/IP illustrated — VVolume 1: The protocol Addison-

Proceedings of the 64th Academic Council (16.12.2021) 277
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| Wesley Professional; 2nd edition, 2011.

Mode of Evaluation: CAT / Assignment / Quiz / FAT

Recommended by Board of Studies | 25-10-2021

Approved by Academic Council No. 64

| Date

[ 16-12-2021
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Item 64/23 - Annexure - 18

CSI3030 Internetworking with TCP/IP LIT|P|J|C

3/]0/0|0]|3

Pre-requisite | NIL Syllabus version
1.0

Course Objectives:

1. To build an understanding of the fundamental concepts of Internetworking.
2. To explore and understanding TCP/IP.

Course Outcomes:

1. Describe the underlying network technologies and internetworking concept.
2. Understand the concepts of the network layer and design subnets.

3. Understand the concepts IPv4, IPv6, and various routing protocols.

4. Identify suitable transport layer protocols for real-time applications.

5. 5. Identify the suitable application layer protocols for specific applications.

Module:1 | Introduction and Underlying Network Technologies | 6 hours

The motivation for Internetworking, The TCP/IP Internet, Internet Services, History and
Scope of the Internet, The Internet Architecture Board, The |AB reorganization, The Internet
Society, Internet Request For Comments, Internet Protocols and Standardization, Future
growth and technology.Two approaches to network communication, Wide Area and Local
Area Networks, Ethernet technology

Module:2 | Internetworking concept and Architecture Model | 4 hours

Introduction, Application-level Interconnection, Network-Level Interconnection, Properties of
the Internet, Internet Architecture, Interconnection through IP routers.

Module:3 | Network Layer | 8 hours

Switching, Packet Switching at the network layer, network layer services, other network layer
issues, IPv4 addresses - Classful addressing, Classless addressing, special addresses,
NAT, Datagrams, fragmentation, options, checksum, IPv6 Addresses.

Module:4 | Internet Protocol | 5 hours

IPv4 - Datagram, Fragmentation, Options, Checksum, Security, IPv6 Protocol - Introduction,
Packet format, Transition from |Pv4 to IPv6.

Module:5 | Unicast Routing Protocols | 7 hours

Introduction, Intra and Interdomain routing, Distance vector routing, RIP, Link state routing,
OSPF, Path vector routing, BGP.

Module:6 | Transport Layer | 8 hours

User Datagram, UDP services, UDP applications, TCP services, TCP features, Segment, A
TCP Connection, Windows in TCP, Flow control, Error control, Congestion control.

Module:7 | Application layer | 5 hours

Client-Server paradigm, Peer-to-Peer paradigm, DHCP operation, Configuration, TELNET,
SSH, SNMP — Concept, Management components, SMI, MIB, SNMP.

Module:8 | Contemporary Issues | 2 hours
| Total Lecture hours: | 45 hours
Text Book(s)

1. | Douglas. E.Comer, Internetworking with TCP/IP Principles, protocols, and architecture,
Volume 1, 6™ Edition, Pearson Education, 2013.

Reference Books

1 | Computer Networking: A Top-Down Approach, Kurose and Rose, Morgan Kaufmann,
6™ Edition 2012.

2 | Computer Networks- A Systems Approach, Larry L. Peterson and Bruce S. Davie,
Morgan Kaufmann, 2011,

Behrouz A Forouzan , TCP/IP Protocol Suite, 4™ Edition, McGraw Hill Education, 2009.

3
4 | Richard Stevens, Gary R Wright, TCP/IP illustrated — VVolume 1: The protocol Addison-

Proceedings of the 64th Academic Council (16.12.2021) 277
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| Wesley Professional; 2nd edition, 2011.

Mode of Evaluation: CAT / Assignment / Quiz / FAT

Recommended by Board of Studies | 25-10-2021

Approved by Academic Council No. 64
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Item 64/23 - Annexure - 18

CSI3031 Quantum Computing Techniques LIT|/P|J|C

3/0/0]0]3

Pre-requisite Nil Syllabus version
1.0

Course Objectives:

1. To understand the fundamental concepts on quantum computing.
2. Tolearn how to do computations using quantum algorithms.
3. 3. To perform reliable and secure information processing in quantum applications.

Course Outcome:

At the end of the course, the student can

1. Understand the basic concepts on quantum computing.

2. Familiarize with the algebraic notation used in the frameworks of quantum
mechanics.

3. Design a simple quantum circuit model of computations.

4. Able to implement quantum basic and search algorithms for performing computations
on quantum computers.

5. 5. Able to control the noise in quantum information processing systems and also able
to do quantum information processing reliably in the presence of noise.

Module:1 | Introduction to Quantum Computing | 5 hours

History of quantum computation and quantum information — The Circuit Model of
Computation - A Linear Algebra Formulation of the Circuit Model - Reversible Computation -
Quantum Physics and Computation - Quantum bits: Multiple qubits.

Module:2 | Linear Algebra and the Framework of Quantum Mechanics | 7 hours

The Dirac Notation and Hilbert Spaces - Dual Vectors — Operators - The Spectral Theorem -
Functions of Operators - Tensor Products - The Schmidt Decomposition Theorem - The
State of a Quantum System - Time-Evolution of a Closed System - Composite Systems —
Measurement - Mixed States and General Quantum Operations.

Module:3 | Quantum Model of Computation | 7 hours

The Quantum Circuit Model - Quantum Gates - 1-Qubit Gates - Controlled-U Gates -
Universal Sets of Quantum Gates - Efficiency of Approximating Unitary Transformations -
Implementing Measurements with Quantum Circuits — Quantum Communication Protocols:
Superdense Coding - Quantum Teleportation - An Application of Quantum Teleportation

Module:4 | Quantum Algorithms | 5 hours

Probabilistic Vs Quantum Algorithms - Deutsch’s algorithm - The Deutsch—Jozsa algorithm —
Simon’s Algorithm.

Module:5 | Quantum Search Algorithms | 6 hours

Introduction and the procedure - Geometric visualization - Performance - Quantum search
as a quantum simulation - Quantum counting - Speeding up the solution of NP-complete
problems - Quantum search of an unstructured database - Optimality of the search
algorithm.

Module:6 | Quantum Information | 7 hours

Quantum noise and quantum operations - Classical noise and Markov processes -
Quantum operations — Examples — Applications — Limitations

Module:7 | Quantum Error Correction | 6 hours

Introduction — The Shor code - Theory of quantum error-correction — Constructing quantum
codes — Stabilizer codes - Fault-tolerant quantum computation

Module:8 | Contemporary Issues | 2 hours

Total Lecture hours: 45 hours

Text Book(s)

1. | M. A. Nielsen and I. L. Chuang, Quantum Computation and Quantum Information,
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Cambridge 10th Anniversary Edition, University Press, UK, 2010. (Module 1, 5, 6, 7).
2. | P. Kaye, R. Laflamme, and M. Mosca, An Introduction to Quantum Computing, Oxford
University Press, New York, 2006. (Module 2, 3, 4).

Reference Books

1. | Chris Bernhardt, Quantum Computing for Everyone, The MIT Press, Cambridge,
Massachusetts, London, England, 2019.

2. | Jack D.Hidary, Quantum Computing: AN Applied Approach, Springer, 2019.

3. | Arthur O. Pittenger, An Introduction to Quantum Computing Algorithms, Springer, NY,
2000.

Authors, book title, year of publication, edition number, press, place

Mode of Evaluation: CAT / Assignment / Quiz / FAT / Project / Seminar

Recommended by Board of Studies | 25-10-2021

Approved by Academic Council No.64 | Date | 16-12-2021
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CSI3032 Advances in Pervasive Computing LIT|IP|J|C

3/0/0|0]|3

Pre-requisite Nil Syllabus version
1.0

Course Objectives:

1. To acquaint students with pervasive device hardware, platforms and communication
technologies

2. To teach a student about location awareness approaches and technologies through
context aware computing in pervasive computing

3. To explain the students about wearable computing and Web of Things (WoT)

Course Outcome:

1. Describe pervasive devices hardware, platforms and other computing

2. Evaluate efficiency trade-offs among alternative Communication models for pervasive
computing applications

Comprehend advanced Pervasive computing Applications and Technologies from the
basics of pervasive computing

Understand working principles of various pervasive concepts for different platforms
Compare various application business models of different domains

Estimate the cost of hardware and software for low cost design pervasive computing
Applications

@

I

Module:1 | Pervasive Computing Concepts | 7 hours

Key Characteristics of Pervasive computing and its applications, Brief overview on
sequential computing, parallel computing, distributed computing, grid computing, cloud
computing, Location in ubiquitous computing, Context-aware computing, wearable
computing, The Structure and Elements of Pervasive Computing Systems.

Module:2 | Hardware Components, Platforms and Technologies | 7 hours

Processor, Operating System: Android, iOS, Windows Mobile OS, BlackBerry OS; Displays:
TFT LCD, IPS LCD, Retina Display, Touch Screen LCD, Resistive LCD, Capacitive LCD,
OLED, OMLED, Super OMLED,, Haptic/Tactile, Gorilla Glass, Memory, Input, Connectivity,
Extensibility, Camera, Enterprise Applications: Wireless Devices, Enterprise Applications,
Wireless Technologies, Enterprise Architecture; Network Protocols and technologies:
programming strategies, Mobile Communication Technologies: GSM , CDMA , LTE, Device
and Communication characteristics, Basic terminology of the cellular telecommunication
networks, Multiplexing, Switching, Technologies, Cellular Networks, GSM.

Module:3 | Location Awareness in Pervasive Computing | 7 hours

Network-centric approaches: Cell of Origin (COO), Angle of Arrival (AOA), E-OTD
(Enhanced Observed Time Difference), Time of Arrival (TOA); Handset-centric Approaches:
GPS ( Global Position System)Services, GPS Architecture, Algorithms, DGPS, Hybrid
Methods: GPS & Cell ID; Indoor Locations: Location Based on 802.11, Localization
Accuracy Applications & Services, challenges.

Module:4 | Context Aware (CA) Computing | 9 hours

Definitions, Services, Principles of CA , The Context life-cycle, Architectures and Use-cases,
Issues & Research challenges, Localization algorithms and technologies, APIs for Location-
based services, Location-aware services, Location Intelligence & Spatial Data, types of
spatial data analysis, APIs for Location-based services, Privacy in Location Aware Systems,
Neighbor Awareness.

Module:5 | Wearable Computing | 4 hours

Factors in Wearable Technology, challenges, wearable Devices, Inputs, Applications,
Algorithms, Classification of Wearable Devices based on Function and Creation.

Module:6 | Affective Computing | 5 hours

Definitions, Use cases, emotions descriptions, affective data model, affective computing
terminologies, Affective Tools.
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Module:7 | The Web of Things (WOT) | 4 hours

WoT, Basic Ideas, Communication Stack, WoT Architecture: Proxy-in, Proxy-out, Device
Management, Data Processing, End User Service Creation, Use Case: Smart Home, Cross
Domain.

Module:8 | Contemporary Issues | 2 hours

Total Lecture hours: 45 hours

Text Book(s)

1. | Minyi Guo, Jingyu Zhou, Feilong Tang, Yao Shen ,"Pervasive Computing: Concepts,
Technologies and Applications”,CRC Press, 2016.

Reference Books

1. | Stefan Posland, Ubiquitous Computing: Smart Devices, Environments And Interactions,
Wiley Edition, 2011.

2. | Richard Ferraro, Murat Aktihanoglu, Location-Aware Applications, Manning
Publications, 1st edition, 2011.

3. | Obaidat, Mohammad S., Mieso Denko, and Isaac Woungang, eds. Pervasive computing
and networking. John Wiley & Sons, 2011.

4. | Laurence T. Yang, Handbook On Mobile And Ubiquitous Computing Status And
Perspective, 2012, CRC Press.

Mode of Evaluation: CAT / Assignment / Quiz / FAT / Project / Seminar

Recommended by Board of Studies | 25-10-2021

Approved by Academic Council No. 64 | Date | 16-12-2021
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CSI3033 Web Mining and Social Network Analysis L|T|IP|J|C

3/0|0(4|4

Pre-requisite | Nil Syllabus Version
1.0

Course Objectives:

1. Apply machine learning concepts to web content mining.

2. Design an ontology and Implement Page Ranking algorithm and modify the algorithm
for mining information.

3. Analyze social media data using appropriate data/web mining techniques.

Course Outcome:

1. To gain knowledge about the basics of web mining, social network analysis.

2. To focus on a detailed overview of the Machine learning algorithms and techniques,
specifically, those that are relevant to Web mining and social network analysis.

To learn knowledge representation using ontology.

Develop the semantic web approaches for web content mining.

Appreciate various aspects of web link and usage mining.

Detecting and analyzing the communities in web social networks.

L

Module:1 | Introduction | 6 hours

Introduction-Web Mining-Theoretical background -Information retrieval and Web search —
Information retrieval Models-Relevance Feedback- Text and Web page Pre-processing -
Introduction -Social Networks Analysis- Co-Citation and Bibliographic Coupling.

Module:2 | Structure Mining | 4 hours

Web Crawling -A Basic Crawler Algorithm- Implementation Issues- Universal Crawlers-
Focused Crawlers- Topical Crawlers Evaluation - Crawler Ethics and Conflicts - New
Developments. Web Search and Hyperlink- Co-citation and Bibliographic Coupling-
PageRank and HITS Algorithms- Web Community Discovery.

Module:3 | Web Content Mining | 6 hours

Web Content Mining — Supervised Learning — Decision tree - Naive Bayesian Text
Classification - Support Vector Machines - Ensemble of Classifiers. Unsupervised Learning -
K-means Clustering - Hierarchical Clustering —Partially Supervised Learning — Markov
Models - Probability-Based Clustering - Evaluating Classification and Clustering — Vector
Space Model — Latent semantic Indexing.

Module:4 | Web Usage Mining | 4 hours

Data Collection and Pre-Processing- Data Modeling for Web Usage Mining- Discovery and
Analysis of Web Usage Patterns- Recommender Systems and Collaborative Filtering- Query
Log Mining

Module:5 | Social Network Analysis | 9 hours

Page Rank -Authorities and Hubs -Link-Based Similarity Search - Enhanced Techniques for
Page Ranking - Community Discovery. Network Fundamentals-underlying assumptions-
Entities and relations-network-Research design elements-Basic method for Analyzing the
networks- Graphs and matrices - Dyadic network triadic network - cliques - groups-
clustering search-Advanced method for analyzing network-Ego nets, two mode, three mode
networks-Visualizations.

Module:6 | Sentiment Analysis | 7 hours

Introduction-Sentiment Analysis- Sentiment Analysis Applications- Sentiment Analysis
Research- Sentiment Analysis as Mini NLP- Supervised Sentiment Classification-
Unsupervised Sentiment Classification- Sentiment Rating Prediction- Sentence Subjectivity
and Sentiment Classification- Aspect Sentiment Classification-Challenges of sentiment
analysis in social network analysis.

Module:7 | Opinion Mining 7 hours
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Definition of Opinion-Affect, Emotion, and Mood-Different Types of Opinions-Analysis of
Comparative Opinions-Problem Definition-Identify Comparative Sentences-ldentifying the
Preferred Entity Set-Special Types of Comparison-Entity and Aspect Extraction-Opinion
Summarization and Search- Enhancements to Aspect-Based Summary - Contrastive View
Summarization - Traditional Summarization -Summarization of Comparative Opinions -
Opinion Search -Existing Opinion Retrieval Techniques.

Module:8 | Contemporary Issues | 2 hours

| Total Lecture Hours: | 45 hours

Text Book(s)

1 Bing Liu, “* Web Data Mining: Exploring Hyperlinks, Contents, and Usage Data (Data-
Centric Systems and Applications)”, Springer; 2nd Edition 2019

2 Bing Liu, "Sentiment Analysis: mining sentiments, opinions, and emotions”, Cambridge
University Press, 2nd edition, 2020.

Reference Books

1. | Stephen P Borgatti, Martin G Everett, Jeffrey C Johnson “Analyzing Social Networks”,
SAGE Publications 2018.

2. | David Knoke & Song Yang, "Social Network Analysis", Sage Publishing, Third Edition,
2020.

Mode of Evaluation: CAT / Assignment / Quiz / FAT / Project / Seminar

Mode of evaluation: Project/Activity

Project Component:

This course aims to equip students with the skills to perform and interpret web mining and
Social network analysis. The prescribed hands-on projects will help the students to
understand the fundamentals of web mining and social network analysis inference by
examining some simple ontology models. Students will develop the skill of web mining and
social network analysis with ontology framework through machine learning algorithms and
techniques. More advanced models will then be explored by the students through these
projects, including machine learning predictive models in an ontology framework. Social
network analysis, especially web service methods will progressively be introduced as
practical hands-on programming .Special emphasis will be given on how students choose
evaluation metrics and how they evaluate those prescribed models influenced by ontology
and social network analysis framework.

Recommended by Board of Studies | 25-10-2021

Approved by Academic Council No. 64 | Date | 16-12-2021
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CSI4001 Natural Language Processing and Computational [L|T|P|J|C
Linguistics
3/0(0|4|4
Pre-requisite | Nil Syllabus version
1.0

Course Objectives:

1. To familiarize the concepts and techniques of Natural language Processing for
analyzing words based on Morphology and CORPUS.

2. To relate mathematical foundations, Probability theory with Linguistic essentials such
as syntactic and semantic analysis of text.

3. To apply the Linguistic methods and cutting-edge research models from deep
learning.

Course Outcome:

1. Apply the principles and Process of Human Languages such as English and other

Indian Languages using computers.

Realize semantics and pragmatics of English language for text processing

Create CORPUS linguistics based on digestive approach (Text Corpus method)

Check a current methods for statistical approaches to machine translation.

Perform POS tagging for a given natural language and Select a suitable language

modelling technique based on the structure of the language.

Demonstrate the state-of-the-art algorithms and techniques for text-based processing

of natural language with respect to morphology.

7. Develop a Statistical Methods for Real World Applications and explore deep learning
based NLP.

abrown

o

Module:1 | Overview of NLP | 4 hours

Introduction and Basic Text Processing — What we do in NLP, Why NLP is hard, empirical
laws and text processing, Ambiguity and uncertainty in language, The Turing test.
Introduction to NLTK (Natural Language Tool Kit)

Module:2 | Text Processing | 6 hours

Introduction to Corpora, Corpora Analysis, word and sentence segmentation, edit distance-
weighted edit distance, dynamic programming edit distance, spelling correction — non-word
spelling errors, real world spelling errors, noisy channel model - introduction, real-world spell
correction.

Module:3 | N-Gram Language models | 8 hours

Introduction - Probabilistic language model and its application (speech recognition, machine
translation, completion prediction), Probabilistic language modeling — chain rule — markov
assumption, N-Gram model — computing unigram, bigram, trigram probabilities, Evaluation
of language models (extrinsic and intrinsic), smoothing — Laplace smoothing, Add-k
smoothing.

Module:4 | Morphology and Context free grammar | 7 hours

Morphology — Allomorphs, bound & free morphemes, stems and affixes, types of affixes,
content and functional morphemes, Inflectional and derivational morphology, morphology
processing, finite state automaton(FSA), morphological analysis — Linguistic and engineering
approach, Constituency, CFG definition - use and limitations. Chomsky Normal Form. Top-
down parsing, bottom-up parsing.

Module:5 | Part of speech tagging | 7 hours

The concept of parts-of-speech, examples, usage. The Penn Treebank and Brown Corpus,
Generative vs conditional models, Hidden Markov Models for POS Tagging, Viterbi
Algorithm, maximum entropy model, conditional random fields (CRF).

Module:6 | Lexical Semantics | 6 hours

Introduction to lexical semantics (Homonymy, polysemy, synonymy, antonymy, hypernymy,
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hyponymy, meronymy) , wordnet — synsets, lemma vs synsets, word similarity — Thesaurus
based word similarity, path-based similarity, concept probability models, information content
, resnik similarity, lin similarity, jiang-conrath similarity , word sense disambiguation —
random walk algorithm.

Module:7 | Application of NLP | 5 hours

Machine Translation - Comparing Machine Translation and Human Translation: A Case
Study, Information Extraction - Extracting Information from Structured Normal Documents:
A Case Study, Text Summarization - Text Classification using Text Summarization— A case
study, Sentiment Analysis - Case Study : Sentiment analysis using Python.

Module:8 | Contemporary Issues 2 hours

Total Lecture hours: 45 hours

Text Book(s) and Journals

1. | Mohamed Zakaria Kurdi, “Natural Language Processing and Computational
Linguistics: Speech, Morphology and Syntax”, First Edition, Wiley,. Hobson lane,
Cole Howard, 2016.

Reference Books

1. | Daniel Jurafsky and James H. Martin “Speech and Language Processing”, 3rd edition,
Prentice Hall, 2009.

2. | NitinIndurkhya, Fred J. Damerau “Handbook of Natural Language Processing”, Second
Edition, CRC Press, 2010.

3. | Hannes Hapke, “Natural language processing in action” MANNING Publications, 2019.
Alexander Clark, Chris Fox, Shalom Lappin, “The Handbook of Computational
4. | Linguistics and Natural Language Processing”, Wiley-Blackwell, 2012.

Mode of Evaluation: CAT / Assignment / Quiz / FAT / Project / Seminar

Sample J Component projects:

1. Sentiment Analysis:
Sentiment analysis (also known as opinion mining or emotion Al) is the use of natural
language processing, text analysis, computational linguistics, and biometrics to
systematically identify, extract, quantify, and study affective states and subjective
information. Sentiment analysis is widely applied to voice of the customer materials such as
reviews and survey responses, online and social media, and healthcare materials for
applications that range from marketing to customer service to clinical medicine.

2. Chatbot:
Advancements in NLP have increased their usefulness to the point that live agents no longer
need to be the first point of communication for some customers. Some features of Chatbot
include being able to help users navigate support articles and knowledge bases, order
products or services, and manage accounts.

Recommended by Board of Studies | 25-10-2021

Approved by Academic Council No. 64 | Date | 16-12-2021
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CSI14002 Logic and Combinatorics for Computer Science |L T|P|J|C
3 0 [0 ]0 |3

Pre-requisite | Nil Syllabus Version

1.0

Course Objectives

1. To impart foundations of logic and combinatorics.

2. To apply concepts of logic in computational problems.

3. To assess the importance of various combinatorial notions in computer science
domain.

4. To comprehend the necessity of logic, relations and functions in A/DBMS/Data
mining.

Course Outcomes

1. Understanding the fundamentals of logic.

2. Articulating normal forms and inference rules for theorem proving.

3. Applying the concepts predicate calculus and quantifiers for deducing rules and
proofs.

4. Developing a mathematical maturity by introducing combinatorial principles and
extend them to probabilistic combinatorics.

5. Articulating algebraic combinatorics and basics of enumeration and counting.

6. Understanding basics of set theory, relations and functions.

7. Appreciating the utilities of logic and combinatorics in real-world computer science.

Module:1 | Fundamentals of Logic | 6 Hours

Statements and notations, Logical connectives- negation, conjunction, disjunction-
conditional and biconditional- Statement formulas, Truth tables, Well-formed formulas,
Tautologies and contradictions, Equivalence, Duality law, Tautological implications, More
connectives, Two-state devices and statement logic.

Module:2 | Advanced Logic | 4 Hours

Normal forms, DNF, CNF, PDNF, PCNF, Ordering and uniqueness of normal forms, Theory
of inference for statement calculus, Validity using truth tables.

Module:3 | Proofs of theorems | 5 Hours

Rules of inference, Consistency of premises and indirect method of proof, Automatic
theorem proving, Use of universal and existential quantifiers in proofs of theorems.

Module:4 | Predicate Calculus | 8 Hours

Predicates, Statement functions, variables, quantifiers, Predicate formulas, free and bound
variables, Universe of discourse, Inference theory, Valid formulas and equivalences, Valid
formulas over finite universe, Valid formulas involving quantifies, Inference theory for
predicate calculus, Formulas with more than one quantifier.

Module:5 | Fundamentals of Combinatorics | 6 Hours

Fundamental principles of counting, Rules of sum and product, Permutations, Combinations,
Binomial theorem, Combinations with repetition, Basics of Discrete probability, Pigeonhole
principle.

Module:6 | Enumeration and Counting | 7 Hours

Principles of inclusion and exclusion, Generalization, Derangements, Rook polynomials,
Arrangements with forbidden positions, Generalized Permutations and Combinations,
Generating Permutations and Combinations.

Module:7 | Advanced Counting Techniques | 7 Hours

Number sequences, Generating Functions, Exponential Generating Function, Solving Linear
Homogeneous Recurrence Relations, Nonhomogeneous Recurrence Relations, Special
counting sequences- Catalan numbers and Stirling numbers.
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Module:8 | Contemporary Issues | 2 Hours

Total Lecture Hours | 45 Hours

Text Book(s)

1. Tremblay J. P, Manohar R., Discrete Mathematical Structures with Applications in
Computer Science, 1% Edition, McGraw Hill Education, 2017 (50%).

2. Grimaldi R.P., Ramana B.V., Discrete and Combinatorial Mathematics- An applied
introduction, 5™ Edition, Pearson Education, 2015 (50%).

Reference Book(s)

1. Brualdi R. A., Introductory Combinatorics, 5™ Edition, Pearson Education, 2019.
2. Rosen K. H., Discrete Mathematics and its Applications, 7" Edition, Tata McGraw

Hill, 2018.
Mode of Evaluation: CAT/Assignment/Quiz/Seminar/FAT
Recommended by Board of Studies 25-10-2021
Approved by Academic Council No. 64 | Date | 16-12-2021
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CSI4003 Computer Oriented Numerical Methods LIT|IP|J|C

3/0(2]/0/4

Pre-requisite Nil Syllabus version
1.0

Course Objectives:

1. To develop the mathematical skills of the students in the areas of numerical methods.

2. To teach theory and applications of numerical methods in many engineering subjects
which require solutions of linear systems, finding eigen values, eigenvectors,
interpolation and applications, solving ODEs, PDEs and dealing with statistical
problems like testing of hypotheses.

3. To lay foundation of computational mathematics for post-graduate courses,
specialized studies and research.

Course Outcome:

Understand the use of numerical methods in modern scientific computing.
Understand with finite precision Computing.

Provide numerical solutions of nonlinear equations in a single variable

Apply numerical interpolation and approximation of functions

Apply numerical integration and differentiation

Provide numerical solution of ordinary differential equations

Be familiar with calculation and interpretation of errors in numerical methods.

Noohwh =

Module:1 | Errors and Finite Differences | 7 Hours

Error & their analysis, Computer arithmetic, Floating-point number operation. Finite
differences: Difference operator, Difference tables, Factorial polynomials, Summation of
series.

Module:2 | Algebraic & Transcendental Equations | 6 Hours

Bisection method, Iteration method, method of false position, Newton-Raphson method,
Rate of convergence of methods.

Module:3 | Interpolation | 6 hours

Newton's forward and backward interpolation, Gauss, Stirling’s and Bessel's formula for
equal interval, Lagrange's interpolation and Newton's divided difference formula for unequal
interval.

Module:4 | Solution to Simultaneous Linear Equations | 6 hours

Solution of simultaneous equations by Gauss elimination method, Gauss-Seidel's method,
Jacobi’'s method.

Module:5 | Solution of Ordinary Differential Equations | 6 hours
Taylor's series method, Euler's method, Modified Euler's method, Runge-Kutta method.
Module:6 | Numerical Differentiation & Integration | 8 hours

Introduction, Numerical differentiation, Numerical integration by Trapezoidal rule,
Simpson's 1/3 rule, Simpson's 3/8 rule, Boole's & Weddle's rule, Euler-Maclaurin's formula.

Module:7 | Frequency distribution and Central Tendency | 4 hours

Central Tendency (Only Algorithm and its Application), Dispersion-Standard Deviation,
Coefficient of Variance(Only Algorithm and its Application), Correlation and regression
(All Methods and Examples with Algorithm and its Application).

Module:8 | Contemporary Issues | 2 hours
| Total Lecture hours: | 45 hours
Text Book(s)
1. Rajaraman, Vaidyeswaran. Computer oriented numerical methods. PHI Learning Pvt.
Ltd., 2018.

Reference Books

1] Sastry, S. S. (2012). Introductory methods of numerical analysis. PHI Learning Pvt.
Ltd..
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2| Goyal, Manish. Computer based numerical & statistical techniques. Laxmi
Publications, Ltd., 2008.

3] Khandelwal, Anju. Computer Based Numerical & Statistical Techniques. New Age
International, 2009.

4| Pollard, John Hurlstone. A handbook of numerical and statistical techniques: with
examples mainly from the life sciences. CUP Archive, 1979.

Mode of Evaluation: CAT / Assignment / Quiz / FAT / Project / Seminar

List of Challenging Experiments (Indicative)

1] Implement Bisection, Newton Raphson, and False position 4 Hours
methods.
2] Solve the linear equations using Gaussian elimination method. 3 Hours
3] Solve the linear equation using Gauss-Jordan method. 3 Hours
4| Solve the differential equations using Taylor series method. 3 Hours
5] Solve the differential equations using RK2 method. 3 Hours
6. Solve the differential equations using RK4 method. 3 Hours
7. Find solution for given integral function using Simpson’s 1/3 rule 3 Hours
8/ Find solution for given integral function using Simpson’s 3/8 rule 3 Hours
9. Solve the linear equations using Jacobi’'s Method 3 Hours
1( Implement Lagrange’s interpolation. 2 Hours
Total Laboratory Hours 30 Hours
Recommended by Board of Studies | 25-10-2021
Approved by Academic Council No. 64 | Date | 16-12-2021
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CS14004 Text Mining LIT|P|J]|C

3/]0/0|0]|3

Pre-requisite | Nil Syllabus version
1.0

Course Objectives:

To introduce the fundamental processes and major issues in text mining.

To offer adequate knowledge on extraction and summarization techniques.

To understand the clustering and classification techniques.

To explain the algorithms for text streams, anomaly and trend detection.

To impart the knowledge on various mining concepts and techniques that can be
applied to multimedia and social media.

6. To appreciate the current trends in text mining.

o=

Course Outcome:

1.Recognize key areas and issues in Information Extraction and Text Summarization.
2.Discover interesting patterns using Clustering and Classification techniques.
3.Formulate patterns using Text streams, Anomaly and trend detection.

4. Apply text mining to multimedia and social media application.

5.Summarize about the recent trends in text mining.

6.Solve the test cases and implement text mining concepts in real time applications.

Module:1 | Information Extraction and Text Summarization | 7 hours

Information Extraction - Named Entity Recognition - Relation Extraction - Unsupervised
Information Extraction; Text Summarization - Topic Representation Approaches - Indicator
Representations and Machine Learning.

Module:2 | Clustering | 8 hours

Feature Selection and transformation Methods - Distance-based Clustering Algorithms -
Word and Phrase based Clustering - Probabilistic Document Clustering and Topic Models -
Online Clustering with Text Streams; Multilingual document clustering - Multilingual LSA,
LSA with term alignments, LMSA with term alignments.

Module:3 | Classification | 7 hours

Feature Selection for Text Classification, Probabilistic and Naive Bayes Classifiers,
Proximity-based Classifiers, Classification of Linked and Web Data, Meta-Algorithms for Text
Classification, Content-based spam email classification using machine-learning algorithms.

Module:4 | Anomaly and Trend Detection | 6 hours

Text Visualization techniques - Data Exploration and the search for novel patterns -
Sentiment tracking - Visual analytics and FutureLens - Scenario discovery, Current research
in Internet predation and cyberbullying.

Module:5 | Text Streams | 7 hours

Clustering and Classification of text streams, Feature extraction and data reduction - Event
and trend descriptions, Embedding semantics in LDA topic models - embedding external
semantics from Wikipedia - data driven semantic embedding.

Module:6 | Text Mining in Multimedia | 4 hours

Surrounding Text Mining, Joint Text and Visual Content Mining, Cross Text and Visual
Content Mining.

Module:7 | Text Analytics in Social Media | 4 hours

Applying Text Analytics to Social Media, Opinion Mining and Sentiment Analysis, Text
Mining Applications and Case studies.

Module:8 | Contemporary Issues | 2 hours

Total Lecture hours: 45 hours

Text Book(s)

1. [ Charu C. Aggarwal ,ChengXiang Zhai, “Mining Text Data’, 2012, First Edition,

Proceedings of the 64th Academic Council (16.12.2021) 291




Item 64/23 - Annexure - 18

Springer Science & Business Media, Berlin, Germany (Module 1 to 3, Module 5 to 7)

2. | Dipanjan Sarkar, “Text Analytics with Python”, 2019, Second Edition, Apress Publisher,
New York, USA.

Reference Books

1. | Gary Miner, John Elder, Andrew Fast, Thomas Hill, Robert Nisbet, Dursun Delen,
“Practical text mining and statistical analysis for non-structured text data applications”,
2012, First Edition, Academic Press, USA.

2. | Michael W. Berry, Jacob Kogan ,"Text Mining Applications and Theory", 2010, First
Edition, Wiley publications, New Jersey, USA (Module 4).

3. | Julia Silge, Davis Robinsom, “Text Mining with R”, 2017, First Edition, O'REILLY, USA.

Mode of Evaluation: CAT / Assignment / Quiz / FAT / Project / Seminar

Recommended by Board of Studies | 25-10-2021

Approved by Academic Council No. 64 | Date | 16-12-2021
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CSI14005 Augmented Reality and Virtual Reality LI TIP|J|C

3/0[(0|4|4

Pre-requisite Nil Syllabus version
1.0

Course Objectives:

1. To introduce the augmented reality concepts, techniques and models.
2. Tointroduce the virtual reality concepts, techniques and models.
3. To develop augmented reality and virtual reality models.

Course Outcome:

1. Understand the fundamental of AR, VR and Mixed Reality and to design a
customized solution.

2. Familiarize on the concepts, techniques and reporting methods of AR and VR.

3. Explore the methods used to Visualization, Interaction and Modelling in AR and VR.

4. Explore the techniques, technologies and approaches needed for developing AR

applications.

5. Familiarize the techniques, technologies and approaches needed for developing VR
applications.

6. Developing architecture, simulation, exploration of various AR, VR and Mixed Reality
Applications.

Module:1 | Introduction to basic concepts of AR and VR | 3 hours

Introducing importance and applications of Augmented and Virtual Reality Systems. History
and differences between Augmented and Virtual Reality. Basics of Computer Vision and
Multimodal Interaction. Fundamental Concept and Components of Virtual Reality. Primary
Features and Present Development on Virtual Reality.

Module:2 | Augmented Reality Concepts | 4 hours

Displays — Taxonomy, technology and features of augmented reality, Challenges with AR,
AR systems and functionality- Major software and hardware components for AR — Software
Architectures — Creating Augmented reality contents.

Module:3 | Principles and Practices | 9 hours

Augmented reality methods, visualization techniques for augmented reality, wireless displays
in educational augmented reality applications, mobile projection interfaces, marker-less
tracking for augmented reality, enhancing interactivity in AR environments, evaluating AR
systems.

Module:4 | Introduction to Virtual Reality | 8 hours

Computer graphics, Real time computer graphics, Flight Simulation, The Virtual world space,
positioning the virtual observer, the perspective projection, human vision, stereo perspective
projection, 3D clipping, Color theory, Simple 3D modelling, lllumination models, Reflection
models, Shading algorithms, Radiosity, Hidden Surface Removal, Realism Stereographic
image

Module:5 | Interactive Techniques in Virtual Reality | 7 hours

Introduction to 2D and 3D concepts, From 2D to 3D, 3D space curves, 3D boundary
representation  Geometrical Transformations: Frames of reference, Modeling
transformations, Instances, Picking, Flying, Scaling the VE, Collision detection Generic VR
system: Introduction to Virtual environment, Computer environment, VR technology, Model
of interaction, VR Systems.

Module:6 | Visual Computation in Virtual Reality | 6 hours

Animating the Virtual Environment: The dynamics of numbers, Linear and Nonlinear
interpolation, the animation of objects, linear and non-linear translation, shape & objects,
free from deformation, particle system. Physical Simulation: Introduction to simulation
concepts, Objects falling in a gravitational field, Rotating wheels, Elastic collisions,
projectiles, simple pendulum, springs, Flight dynamics of an aircraft.

Module:7 | Applications of AR, VR and Mixed reality | 6 hours
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Augmented Reality Applications — Future of AR - Present and Future state of VR —
Convergence of AR and VR.

Module:8 | Contemporary Issues | 2 hours

Total Lecture hours: 45 hours

Text Book(s)

1. | Deiter Schmaltieg, Tobbias Hollerrer, Augmented Reality, Principles and Practices.
2014, Adison Wesley - 40%.

2. | Burdea, G. C. and P. Coffet. Virtual Reality Technology, Second Edition. Wiley-IEEE
Press, 2003/2006 . 60%.

3 | Tom Dieck, M. Claudia, Jung, Timothy, Correia Loureiro, Sandra Maria, Augmented
Reality and Virtual Reality, New Trends in Immersive Technology. Springer
publications. (Edited Book), 2021.

Reference Books

1 Alan Craig, William Sherman and Jeffrey Will, Developing Virtual Reality Applications,
Foundations of Effective Design, Morgan Kaufmann, 2009.

Anand R., “Augmented and Virtual Reality”, Khanna Publishing House, Delhi.

2
3. | Alan B. Craig, Understanding Augmented Reality, Concepts and Applications,
Morgan.

Mode of Evaluation: CAT / Assignment / Quiz / FAT / Project / Seminar

Mode of evaluation: Project/Activity
Sample Project Topics:

Developing architecture of a house using Virtual Reality.

Perform CRO based experiment using Virtual Reality.

Undertaking qualitative analysis in Chemistry using Virtual Reality.

Carry out assembly/disassembly of an engine using Virtual Reality.

Explore human anatomy using Virtual Reality.

Simulation of circulation of blood in heart.

Simulation of Fight/Vehicle/Space Station.

Building Electronic circuit using Virtual Reality, given basic electronic components.
Developing concept of Virtual class room with multiplayer.

Recommended by Board of Studies | 25-10-2021

Approved by Academic Council No. 64 | Date | 16-12-2021
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CSl14006 Game Theory LIT|P|J|C

3/0/0)0]|3

Pre-requisite Nil Syllabus version
1.0

Course Objectives:

1. To learn the basic concepts of game theory.
2. To use game theory concepts to model economic phenomena.
3. Tounderstand ideas such as dominance, backward induction and Nash equilibrium.

Course Outcome:

1. Demonstrate understanding of basic mathematical concepts in game theory

2. Identify theoretical structures for games and learn Nash equilibria in multiple game
settings

Design and implement extensive games

Employ solutions to Bayesian games

Conceptualize problems on games with imperfect information

Demonstrate with illustrative examples strictly Competitive Games and repeated
games.

o0k w

Module:1 | Game theory | 3 hours

Introduction to Game theory, Rational choice, Attractions, Functions, Sequences, Probability

Module:2 | Strategic games, Nash Equilibrium: Theory and 6 hours
Applications

Strategic games, Examples: Prisoner's Dilemma, matching Pennies, the Stag Hunt. Nash
equilibrium, Examples of Nash equilibrium, Best response functions, Dominated actions,
Nash Equilibrium: lllustrations, Cournot's model of oligopoly, Bertrand's model of oligopoly,
Electoral competition, War of Attrition, Auctions, Accident law.

Module:3 | Mixed Strategies & Mixed Strategy Equilibrium | 6 hours

Mixed strategy nash equilibrium, dominated actions, Pure equilibria when randomization is
allowed, lllustration: expert diagnosis, Equilibrium in a single population, lllustration:
reporting a crime, Players’ beliefs, Extension: Finding all mixed strategy Nash equilibria,
Extension: Mixed strategy Nash equilibria of games in which each player has a continuum of
actions.

Module:4 | Extensive form Games | 7 hours

Extensive games with perfect information: Strategies and outcomes, Nash equilibrium,
Subgame perfect equilibrium, Finding subgame perfect equilibria of finite horizon games:
backward induction. lllustrations: Ultimatum game, the holdup game, and agenda control,
Stackelberg's model of duopoly, Buying votes,

Extensions: Allowing for simultaneous moves, lllustration: entry into a monopolized industry,
Discussion: subgame perfect equilibrium and backward induction.

Module:
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