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itom e 10 To prepare the schemas of 3" and 4" year B.Tech. Computer 5c. &

of AICTE puidelines
vear B.Tech, Computes 5c. & Engg. were prepared

after thorowah discussion, schemaes of 3% and 4™
and are anclased herewith (Annexure-| and I} along with the syllabl af subjects.

Subiects of the existing schemes of 4" year B.E, are part of the
For such subjects (indicated in the enclosed schemes), Common

38 14 year B.E. and students of /4™ year B.Tech,

39/a" year B.Tech

Lol of 1he
sehomes also, with same syilabi

Queston papers tan be sed lar ex-students of

The ey <ehemes will be applicable to students admitted in year 2018-19 in first year B.Tech.

s fuether recommended that:
in ewery sempstorof [ Yeio IV Yr, upto 20% Theory subjects can be offered through well reputed

T
IN0Cs platlorns like NPTEL, Coursera, FOX ete, However, internal tests and final exam for such

subgeets choild be conducted by the Institule as usual.
vy semester of 1Y Lo IV Y, aneach practical subject, upio 20% experiments can be carricd

oo
gt e virtual fak platformns like MHRD's Viab portal, Bodhilree etc.

Lm0, 23 Fa considder the rovision of MLE. Computer Engineering scheme

Alter thiarough discession, the present scheme of WLE. Computer Engg, was revised and is enclosed
haiaath [Anieeure 1] alonpwilh the syllabi of newly added subjects,

I Turther recimaneasded that!
ol
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Signatures of Bembers:

1 "! EWETY “."'"'DF'E'Ef- upte 20M Theory subjects can be offered through well repoated MOOCs
platfonms ke NPTEL, Coursera, EDX ete. However, internal tests and final exam for such subjects

should be conducted by the Institute as usual,

2i Inevery semester, in aach practical subject, upto 20% experiments can be carried aut on virtual

lak platforms like MHRD's Viab portal, Badhitree ete

The revised scheme is recommendad to be made applicable to students admitted in year 2020-21.

Iltem na. 3: Te review the Vision, Mission statements of Department

Valuzble inputs were glven by external experts for reframing of vision and mission statements,
based on which, these statements will be revised, if fielt necessary.

ltem na. 4: To review the Program Educational Objectives (PEOs) and Program Specific Objectives
(P50s} of programs B.Tech. Computer Stience and Engineering and M.E. Computer Enginesring

Valuable '”["“l’ s Ei""f_” by external experts for reframing of Program Educational Objectives
{PEQs) and Frogram Specific Objeclives (FSOs) of boath the programs, based on which the PEOS and

PROs will be revised

ltem ne, 5: Any other item with the permission of Chair

As per request of Chairman, BoS, Electronics and Telecommunication, subject ‘Data Science’ is
recommendad for inclusion in scheme of semester VIl B.Tech. Elactronics and Telecommunication.

Syllabus of the subject is enclosed.

The mesting ended with a vate of Thanks to the Chair,

1} D, Urjita Thakar _!:i;}b;
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3} Prof, B.E. Joshi
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4] Dr. vahida Attar _ AHTB e f criling

B) Prof. D. A Mehta "+ ~- " -+

L]
81 Dr. Wandan Tewari X %

oy

=
10) Dr. Anuradha Pumhitqﬁgﬂﬂ"ug =
12} Ms. Neha Mehra _ﬁ‘_—_‘}_
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I B TECH. Il YEAR COMPUTER SCIENCE & ENGINEERING (wef. 2020.21)
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co : AGILE SOFTWARE DEVELOPMENT (B.E.}

Pre-Requisite: Mil

Course ODutcomes.

After completing the course student should be able to:
1 Describe the fundamental principles and practices associated with software

development process models.
2. Compare agile software development model with traditional develcpment madels

and identify the benefits and pitfalls.
3. Use techniques and skills to establish and mentor Agile Teams for effective software

development
4, Apply core values and principles of Agile Methods in software development.

Course Contents:

UNIT1 Software Engineering: Fundamentals of Seftware Engineering Concepts and
Process:  Software Development Life Cycle: Important 5teps and  Effort
Distribution; Overview of Software Development Models like Prototype Model,
incremental Model, Spiral Maodel, RAD.

UNIT 2 Fundamentals of Agile Process: Introduction and Background, Agile Manifesto and
Principles, Stakehalders and Challenges, Overview of Agile Development Models,
Planning for Agile Teams, Agile Project Lifecycles, Release Planning: Creating the
Product Backlog, User Stories, Prioritizing and Estimating, Creating the Release
Plan; Monitoring and Adapting: Managing Risks and Issues, Retrospectives, Agile

Documentations.

UNIT 3. Agile Reguirements, Design and Development: Impact of Agile Processes in
Requirement Engineering, Current Agile Practices, Requirements Elicitation and
Management, Agility in Design, Agile Architecture, Agile Design Practices, Role of
Degipn  Pringiples, Agile Product Development, Automated build tools; Pair
Programiming.

UNITA, Introduction to Scrum and Extreme Programming (XP): Agile Serum Framework;
Scrum Artifacts, Meetings, Activities and Roles; 5crum Team Simulation, Scrum

Planning Principles, Product and Release Planning, Sprinting, User story definition
and Characteristics: XP Lifecycle, XP Team, Refactoring, Applying XP, XP and
Sorum Case Study.

UMITS  Agile Testing and Review: Agile Testing Technigues, Test-Driven Development,
User Acceptance Test, Agile Metrics and Measurements, Agile Approach to
Estimating and Project Variables, Agile Measurement, Agile Contral: the 7 contral
parameters;, Product CQuality, Agile approach to Risk, Agile Approach to

Configuration Management, Agility and Quality Assurance.

>
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mended Books:
) -'_1,%’ rj' Recom -
:E“.:, e 1 RAobert € Martin, Agile Software Development- Principles, Palterns and Practhces; +-.,
™ Jr Prentice Hall, 2013. | i)
¥ 7 Kenneth S Rubln, Essential Scrum- A Practical Guide to the Most Popular Agile -
Frocess, Addison Wesley, 2012, . :
1. James Shore and Shane Warden, The Art of Agile Development, ¥ Reilly Madia, -
2007 .
4. Craig Larman, —Agile and fterative Development: A managers Guide, Addison o
' Wosioy, 00, . . E
5 Ken Schawher, Mike Beedle, Agile Software Development with Scrum, ‘ B
2001 . -
,', 6. Caohn, Mike, Agile Estimating and Planning, Pearson Educatr':lm; £ M- s o
' 7. Cohn, Mike, User Stories Applied: For Agile Software Developme
! ' Research Journals: @
|' 1. |EEE Tranzactions on Software Engingering _ )
| 2 [EEE Transactions on Dependable and Secure Computing .
3. IET Software ﬁ
-l 4 ACM Transactions on Software Engineering and aethadology (TOSEM)
! 5 ACM SIGSOFT Software Engineering Notes P
@
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co : MACHINE LEARNING

4 -\
pre-Requisite: Computer Programming using python or R language &
Course Outcomes. -
after completing the course student should be able to:

| Describe inedepth abaout thearies, methods, and algerithms in machine [carming, b |
3. Find and analyze the optimal hyper parameters of the machine learning algorithms.
3. Fxamine the nature af a problem at hand and determine whether a machine lzarning e
can solve it efficiently enough,
4 Sobve and implement the real world problems using machine learning s
]
Course Contents:
-
UNIT 1, Introduction to machine learning (ML): Basics of ML, History of ML, Evolution of ML,
ML Models, Learning and testing models, ML Algorithm and Convergence, ML -
Tachniques, Types of ML, supervised and unsupervised learning, classification and
clustering, Applications of ML, Blas-Variance tradeoff. ™
uniT 2 Newral Networks: MeCulloch Pitts Neuron models, Activation Functions, LOss
Funcligns, perceptron, Gradient Descent, Multilayer neural netwarks: back -
propagation, backprepagation calculus, initialization, Training rules, issues in back-
propagation, Bayesian Learming, Competitive learning and self-organization map. "
UNIT 3. Support Vector Machines(5VM): SVM Farmulation, Interpretation & Analyss, hard =
and soft margin, Hinge loss, SVM dual, SVM tuning parameters, SWi Kernels, twin
AT . -

LUNIT4 Clustering: K-Means Clustering, Mean Shift Clustering, Aagglomerative clustenng,

Association  Rule Mining, Partition  Clustering, Hierarchical Clustering, Birch \
algorithm, CURE Algarithm, Density-based Clustering, Gaussian Mixture Models, and
Expectation Maximization. Farameters pstimations — MLE,MAF,

UNIT 5. Learning Theory: Probably Approximately Correct (PAC) Madel, PAC Learnahility, 4
Agnastic FAC Learning, Theoretical analysis of machine learning probiems and algorithms, .
Generalization error bounds, VO Model, ML Tools.

Recommended Books: 3

| Tam Kirchell, Machine Learning, pIcGraw-Hill, 19597,
7 Leonard Esulman and P, J Fousseau. Finding groups in data: An introduction ta cluster ‘.'
aralysis, Wiley, 2003
3. %ella Cristianini and John Shawe-Taylor, An Introduction to Support Vector Machinag, 3
Cambridge University Press, 2000.

4 Bernhard Scholkopf and Alexander ). Smalg, Learning with Kernels, MIT Press, 2002 b )

5 Shar Shalew-Shwarts and Shai Ben-David, Understanding Machine Learning: From Theory [0
Adgorithms, Cambridge University Press, 2014 3
Research Journals: \
1. IEEE Transaction on Neural Networks and Learning Systems \

2 ACM Journal of Machine Learning Research
Fa

A P )
)
}
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P
CO - ARTIFICIAL INTELLIGENCE ~

! pre-Requisite: Computer Programming and Statistics i}
-

Course Qulcomes:
after completing the course student should be able to: .
| Describe fundamentals of Artificial Intelligence (Al} and its foundalions.
7. Understand Tormal methods of knowledge representation, logic and re.asmrnfg. .
3 Apply basic principles of Al in solutions that req uire problem solving, InTerents,
ion, knowledge representation, and learming. .
i, Eﬁiﬁgm aware E:s: fnd understznding of various applications of Al technigues
II1| in inteligent agents, expeart systems and ather machine learning mode Is.

&

[ Course Contents:

UNIT 1, Intreduction to Artificial intelligence (A): Basics, The Foundations i:gﬁinl-:s::r:m;r
al, intelligent Agents; Probler Solving by Searching F'l'ﬂ'tlIJEl'ﬂ sl:as g
Uninfarmed sirategies-BFS, DFS, Dijkstra, Informed S!I.rategnes- f ; 2 ,.!:I Wit
Funchions, Hill-climbing, Adversarial Search-  Minimax Algorithm,  Alp
Prisning, Constraint Latisfaction Problems.

tions and
UNMIT 2 Enowledge Aepresentation: F:nuw!edge-ﬂastl:! Agents, FIIEDrE;:Et; o ghe
Mappings, 15sues, Propositional Logic and Predicate Logi, First

| i bjects,
|j inference, Cntological Engineering, semantic Metworks, Categories and Obj
|

Ewents. . e
i ; ise, Naive Bayes Models,

ing; Cuantif Lnceriainty, Baye's Rule and |ts Use,

l Ll o i snd Inference in  Bayesian Metworks,

Frobabilistic  Reasoning:  Semantics
Probabilistic Reasoning over Time: Time and Uncertainty, Inference in Temporal

1 her Models
Models, Hidden Markey Models ang ot |
LNIT 4. Expert Systems: Architecture of Expert Systems, Features, Roles of Expert Evstem.s.
. Knowledge Acquisition, Meta knowledge, Heurlstics, Knowledge Representa.tmn in
' Experl Systems, Typical Expert Systems: MYCIN, DART, XCON e1c. Expert System

Tools and Shells, | |
UNIT 5. Al Applications: Case Study of Various Applications of Al in Game Playing, Matural

Language Processing, Computer-Vision, Robotics etc.

Y & @ & O &

¥ 4 P8 3

Recommended Books:

1 BusselS. and MorvigP., “Artificial Intelligence: A Modem Approach®, 4" Edition,
2020, Pearsan.
7 Flaine RichKevin Knight, Shivashankar B. Mair, "Artificial Intelligence”, 3 Editeon,

2008, McGraw-Hill International.

3 Nils I Milsson, Artificial Intelligence; A Mew Synthesis, 2015, Morgan-Kauffman,
Morgan-Kaufmann,

d. lanakiraman, K Sarukesi, Foundations of Artificial intelligence and Expert Systems’,
2005, Macmillan Series in Computer Science.

i A . e -
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1
. i glh i
6, W. Patterson, ‘Introduction to Artificial Intelligence and Expert Systems, 5'" Edition, ”~
7003, Prentice Hall of India.
vt
Research Journals: ™
: e ; @
1. |EEE Transactions on Artificial Intelligence . : St
2 (EEE Transactions on Pattern Analysis and Machine Intelfigence i
3 Elsevier Journal on Artificial Intelligence n,
4, Elsevier Journal on Infarmation Fusion _ P
5 Elsgyier Journal on Expert Systems with Appﬁcatlnfm&
G |EEE Transactions on Systems, Man and fl,-i:lernﬁ_'h{s s o
7 |EEE Transaction an Meursl Networks and Learning 5ysie
8. ICEE Transacthon on Fuzzy Systems ®
i g ACH Transactions on Intelligent Systems and Technalogy
] i 10, ACM Journal aof Machine Learning Research ®
ik
' I
| °
:| I
i
{ »
il
L
i
I
| )
| )
\
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5 co ‘PROGRAMMING SYSTEMS L '
.-'rl
ik I1
Course Outcomes.
adter completing the course student should be able to: i |
1 Develop ability lownte a compuler program o solee specillod problose 3
;) Dewelop siills n alporithmic problem-sobving, expressed in o programming linguage ik _
¢, Cee pylhon, Java, !
1 Wnite and dacument the quality program. e
1. Sobve the real world business problems, )
nd
Course Contents:

o
data types and their memary representations, Operatars and Expressions, o »
strpams, statements, SEQUEHII'E'I and {ﬂndlfiﬂ‘ﬂﬂ' enecukion, iterative splutinns, -
arrays, matrices and their applications, Strings, Elements of string processine. f

UNI-I- 1 1I'|l-'I:':-I:|1.ICL1I}-I'I o pnintersl t'!u'FH‘IS |;|-f Fll:ilr'ltEIE, E!rlll'll"l"lEllt IJr ﬂﬂ"’“ﬁ'rﬁ ﬂndf usE 0 ‘
. H inition,
pointers in applications, functlons, types of functions, declaration, definit
scope, paramieter passing and recursion, structures, union, pointers AT »
fle processing, file creation, |0 aperations on files, file functions, working with -
I| text and binary files. fSTL tainers
i - B )
| UNIT3  Introduction fo Standard Template Library {STL| components o A d ™
iterators, slgorithms, functions, Introduction to container, types pErantainer an
. 1

thoir use, types of Iteraters, building application using 5TL, boots libraries
¢ pode tuning techniques, veruion

| UNIT 4 Pragramming life cycles, roding standard
pilation and execution,

| | controlling: Git, C¥C elc. Ipternals of program £om
Programming esrors and error handling. Documentation tools: LaTex, bibtex el \
introduction to object oriented Fragramming paradigm: obpect, class, ohject

! UMIT S :
| ancapsulation, information  hiding. inheritance, 3

] srented design  principles

I' Palymorphism, Overriding & Ovarloading, Comparison of Procedural and Obpect
Oriented Programming pa radigm L1
P
i‘ Recommended Books: \
|
l 1. feshwant Kanetkar, "Let us C7, BPB Publications, 2002, 3
3. B Kernighan & D. fitchie; “ The ANSI L programming Language”, PHI, 2000
3. AG. Dromey, “How to solve it by computer”, PHI,1992 i
' 1. Jumping into C++ by Alex Allain, |SBN-13: 978-0988927803 _
I 5 Timothy Budd, “An Intraduction to Object-Oriented Programming”, Addison-Wesley ¥
X Publication, 3rd Edition 2002
| 6. G.Booch, “Chject Oriented Analysis & Design”, Addison Wesley, 2006 |
T Harbert Schildt, “Java 2: The Complete Reference”, McGraw-Hill Osborne Media, a

11th Editign, 2018,

[

%
{ ILuLlL ﬂﬂ’r ;

(3 scanned with OKEN Scanner



Y
Y
Cco : AGILE SOFTWARE DEVELOPMENT (M.E.)
7
pre-REquiSEtE: MIL -
'IE.-I
course Outcomes:
after completing the course student should be able to:
1. Describe the fundamental principles and practices associated with each of the agile 58
development methods
2, Compare agile software development model with traditional development models n,
and identify the benefits and pitfalls,
1 Use technigues and skills to establish and mentor Agile Teams for effective software B
development. .
4. hpply core values and principles of Agile Methods in software development.
Course Contents:
: g @
| UNIT1  Review of Software Engineering: Software Enginesring FundamEﬂt.jalsEf?;ﬂ
I Principles; Software Development Life Cycle: Important Eps .a.n| Model 9
) Distribution; Overview of Process Medels like Iterative Model, Spira -
' Incremental Model, RAD. . o
-,' LNIT 3 Fundamentals of Agile Process: intraduction and Ba_ckgr-:uund.. Bgile F.ﬂarufe;ic: |
and Principles, Stakeholders and Challenges, Ouerview of Agile [!e'.relnnm. n #r
i Models, Planning for Agile Teams, hgile Project Lifecycles, Rerjegse PIEHHITE.
" Creating the Product Backlog, User Steries, Prioritizing and Estimating, Creating &)
i the Release Plan; Maonitoring and Adapting: Managing Risks and  I5sues, :
Retrospectives, Agile Docurnentations, : tis
. UNIT3.  Agile Requirements, Design and Development: Impact of figlls BEkeestr
If Reguirement Englingering, Current Agile Practices, Reguirements Elicitation and R
i . tManagerment, Agility in Design, Agile Architecture, Agile Design Practices, Role gf
s Design Principles, Agile Product Development, automated build toals; Pair
]‘ pmgramminﬂ- : .
: UNIT4  Introduction ta Scrum and Extreme Programming (XF): Agile 5':_”"-' Ffamewr:-rh: v/
| scrum Artifacts, Meetings, Activities and Roles; Scrum Team Simulation, Scrum

| Planning Principles, Product and Release Planning, Sprinting. User story P

definition and Characteristics; NP Lifecycle, ¥P Team, Refactoring, Appiying
%P, XP and Scrum Case Study.

i UMITS,  Agile Testing and Review: Agile Testing Technigues, Test-Driven Development,

' User Acceptance Test, Agile Metrics and Measurements, Agile Approach to |

Estimating and Project variables, Agile Measurement, Agile Control: the 7

control parameters; Agile approach to Risk, Agile Approach to Cenfiguration

Management, Agility and Quality Assurance,

| Iy .
o

&

=

(3 scanned with OKEN Scanner



\ }
i1
ended Books:
gecomm m
1 #obert © Martin, Aglle Software Development- Principles, Patterns and Practices, —
prentice Hall, 2013, )
2. Kenneth 5. Rubin, Essential Scrum: A Practical Guide to the Mest Popular Agile -
Process, Addison Wesley, 2012,

3 Succeeding with Agile © Software Davelopment Using Scrum, Pearson 2010, q_&

4, lames Shore and Shane Warden, The Art of Agile Development, O'Reilly Media,
1007 ~'l‘|;-,'

&, Craig larman, —Agile and lterative Develepment: A manager's Guide, Addison-
Wesley, 1004 ,1]

I . Ken Schawber, Mike Beedle, Agile Software Development with Scrum, Fearson,

) 2001 o
7. Cohn, Mike, Agile Estimating and Planning, Pearson Education, 2006, _

i 4. Cohn, Mike, User Stories Applied: For Agile Software Development Addison Wisley, ]

::'i 2004,

Research Journals:
. _ 3
| 1. IEEE Transactions on Software Engineering _
|| 3. IEEE Transactions on Dependable and Secure Compuling ﬂ
[ i, IET Software . i "
| 4 ACM Transaclions on Software Efﬂgln eering and Methodology i b ﬂl
! £ ACK SIGSOFT Software Engineering Motes
i
| ‘1
i .
| -
il
O B
F
il -
o

.: yr .
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