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icati .r Networks _
DEC-3 Data CommumcanW\w
With effect frmM

Part A - Introduction

Name of the Programme MCA

—_
Semester i,

— = —~etworks —
~ — ion and Comput€r N —
Name of the Coursc Data Communicatiol :

" Course Code M24-CAP-401 -‘/’_——-—ﬁ,\
Course Tvpe DEC-2 —_— ]
Level of the course (As per Annexure-1 400-49% =

hensive understanding of

3 -om re ., g H
52 Locs pand service models, focus:ng
]

| Pre-requisite for the course (ifany)

-
= — i rovid
The course aims (0 P oo ; '
.twork characterization, design models and their practica|
sl d TCP/IP reference 1% n concepts, includingd
on the OST 2 data communicatio dulation technigu y
et covers A . odula es
applications. Itdme[ers transmission mcalﬂl, “;f witedhang wirelesi
arf ance pare ) : W e

g::ir(;ﬁ?g‘iﬂ; methods, emphasizing ll};eéa?ta link layer, exploring
Course Obiectives networks. The course delves mto o -ss, and IEEE standards
Course Opjectives ‘ Jetection media access, &6 & R
protocols, error €25 T/ ireless technoiogies hike Wi-F1, Wiy
alongside advancements 11 W1 ¢ omines the sransport and network
Max, and Bluctooth. & furtl;er ithms, congestion controt, and QoS
. 3 (o] ¢ ‘e
layers, addressing routing & gor n’IPV4 [Pv6, and protocols like
mechanisms, with a detailed focus 0 )

TCP and UDP. = s o
CLO‘-I' characterize various types a co.m.p‘-l‘e;: nex?ﬁ;o‘;d
itandarés along with an insight into the principles 0T NETWORINZ O

: TCP/IP protocol suite |
using protocol layering of the Internet and the e DIotasC Ly
jus gp ; data communication ana 1ts
! > ) {CLO-2: comprehend the notlon_of ata
| Course Learning Outcomes (CLO) Irelated functional components and aspects. |
|| A freScomplEting;thisCourse, thelcamer iCLO-3° understand design issues related to Local area Networks angd
i Berableie: get acquainted with the prevailing wired and wireless LAN

technology standards. _ ) |

CLO-4: get versed with the routing, addressing. congestion: control:

: and security issues in Networks and the Internet architecture . |
E Theory Practical Total |
Credits 1 0 P ,

* Teacning Hours per week 4 . 0 4
" Internal Assessment Marks 30 i 0 20 ‘]
| End Term Exam Marks 70 0 70
| Max. Mark 1 = N e
’vIax.4 ks _ 100 0 { 100 |

- Examination 7Time 3 hours ‘ -

Part B- Contents of the Course
iinstructions for Paper- Setter: The examiner will set 9

‘ : questions asking two i :
icompuisory question by taking course leamning outcomes (CLOs) into Cinsid qllﬁj‘stlolﬁs from e
{(Question No. 1) will consist at least 4 parts covering entire syllabus. Th cration. The com
5 questions, selecting one question from each unit and ¢ ' 'le examinee w

S PSS S

ach unit and one
puisory question

|

he compulso : ill be required to attempt |

Iy question. - - A

imarks. i : question. All questions wil] carry equal |
. ‘ . \

Unit | TOplCS - — i {
=~ T Lontac !
Network Characterization: T o
I e atton: Goals and Applications: Catenorors: Hours
"Purpose, Design issves & Transmissjop Tech o €gornization according to Siz ===

e

[Modeis; Design issues for the Layers; R
avers ; » Referenc
iayers and protocols of TCP/IP; Com g € Models; Og]
) Parison of QOS] g T and TCPp/[p- Funet;
CP/IP . » Functions of]

TCP/IP: x
! [Networking Models & A » P2t Transmission ysing ’

Pplicationg: :
; iServer and Peer-to-Pes e ons: Cenlrallzed

t; File sharing & Web- bac. DecentraliZed

Introduction to Example N base(: » and Distrj, : 15 ‘
| ; ‘ efworks: T » Content Diggyin o tbuted; Client
| vices; Accessing The * The Inge . Istribut i
:. ATM. & he Intcmgt; ConnCC Tnet and 1 1on NCtWorkS; \

i ) S Co )
uon-Oncmcd th\voﬂCiplual V]E\V "
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Capacity: Nyquillt Bit Ratc. Shannon Capacity; Network Performance Parameters:
Transmission Impairment;

Connecting Devices & Transmission Media: Network Interface Cards, Connectors, Hubs
Transceivers & Media Connectors; Link-Layer Switches, Bridge, Routers, Gateways
Virtual LANs;  Guided  Transmission Mecdia;  Wircless  transmission;  Satellit
communication;

Data Encoding & Modulation Techniques: NRZ, NRZ-I, Manchester and Diffcrentia

Manchester encoding; 4B/5B : Pulse Code Modulation & Delta Modulation; Digital tc

Analog encoding;

Switching and Bandwidth Utilization: Methods of Switching; Virtual Circuit & Datagram
Nectworks: Multiplexing: Spread Spectrum;

Wired Networks and the Local Loop: Telephone Networks; Modems; Broadband and
ADSL: ADSL Versus Cable; Hybrid Fiber-Coaxial Network Fiber-to-the-Hnmﬂ
Broadband; )

Data Link Layer: Communication at the Data Link Layer; Nodes and Links; Link Layen

Addressing; Examples of Data Link layer protocols;
Design Issues: Framing techniques; Error Detection and Correction; Sliding Window Flow
Control Protocols;
Media Access Control: Random Access: Aloha, CSMA CSMA/CD; Collision freg

m protocols'“'illl Controlled Access; Wavelength Division Multiple access for Fiber-Optic Data s
Communication;
IEEE LAN standards: Ethernct (Physical specifications, Encoding, Frame Format & MAC
protocol); Binary Exponential Backoff algorithm;
Introduction to Wireless Networks: IEEE 802.11 Wircless LAN; Wi-Max; Wireless LAN
Protocol: MACA; Bluetooth and other wireless PAN technologies; Cellular Networks

_ |Generations; GSM, CDMA, LTE.

Transport layer : Addresding, Services and Protocols; TCP and UDP services & header
formats;
Network Layer : Services, Routing Algorithms: Shortest Path Routing, Flooding .
Distance Vector Routing, Link State Routing, Hierarchical Routing, Multi Cast Routing,
Routing for Mobile hosts;

v Network Layer in TCP/IP: Basic characteristics of IP protocol; addressing and header 5
format of IPv4 ; IPv6;
Congestion Control & Quality of Service: General Principals; Congestion control in
Virtual -- Circuit Subnets; Congestion Control in Datagram Subnets: Choke packets, Load
Shedding; Random Early Detection, Jitter Control; Over provisioning, Buffering, Traffic
Shaping, Leaky Bucket, Token Bucket, Resource Reservation, Admission Control, Packet
Scheduling;
B Total Contact Houry 60
o B ] “Suggested Evaluation Methods

) Tnternal Assessment: 30 ) End Term Examination: 70

> Theory i e 30 > Theory 70

* Class Participation: S

* Seminar/presentation/assignment/quiz/class test etc.: 10 Written Examination

* Mid-Term Exam: 15

Part C-Learning Resources

1)

Reference Book?

Andrew S. Tanenbaum, Computer Networks, 4 Edition - PHIL

Behrouz A Forouzan, Data Communications and Networking, 5* Edition- Mc-Graw Hill Education.

2)

3) Michacel A. ‘Gallo, William M. Hancock, Computer Communications and Networking Technologics —
CENGAGE Icarning.

4)  William Stallings, Data and Computer Communications, 5" Edition — PHL

e a
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DEC-3 Data Science

— N With effect from the Session: 2024-25 "

— o o Part A - Introduction )

‘ - e _ Part A - IntroCEoT R

[Name of the Programme _;:'_95-_,#___,’__ o IR —

|Semester SO . o . [

| Nome of the Course EData Science B e
ame ot the L e e o - -

}L(Tour;cj_Cqsig I M24-CAP-402 - -

Course Type DEC-3 - -
el of the course (As per Annexure-] 500-599 - -

E"’._,. e for the (i . —
Pre-requisite for the course (if any) AT concentS

re
< with the

duce students [0 the fot
[t aims to equip Jearner th tl
lize data to generate meaningiit

ience lifecycle, starting from

| [The objective of this course is to introdu
: land practical techniques used in data science
| skilis to collect, clean, analyze, and L’lsu(zjl
insi The ] -to- ata sc : e
, insights. The course covers the ena-to end e data amalysis, statistical
Course Obiectives data acquisition and preprocessing 10 explora .ry lore eal-world data
cuum ISR modeling, and machine learning. Students will »xrl)-o -3 ez How gl
applications. understand the us¢ of Py1hon.-bas<.:d tools. ; orvelling. Th
effectively communicate findings through v1sual'1zatlon an binr}}],andlin" dat
lcourse also emphasizes ethical considerations and best practices g
o responsibly in decision-making contexts. : i —dentit
| ICLO 1: Students will be able to explain the data science lifecycle and ! "[j}’
j i i i l-world data problems. CLY
the roles and tools involved In solving rea
i
1

B R e

|
|
{
|
|
|

- i sets!
b Students will demonstrate the ability to Dreprocess, clean, and ex_plo.e ataia e3L'
ful data interpretation. CLGC 3

Course Learning Outcomes (CLO) . P :

After completing this course, the learner will jsing Pyth‘on-based llprarles' for meanite s - techniques tc build

be able to: e ’ ) IStudents will apply basic statistical and machine learning niques ;“LO "

ve 2ble (0 . o 3 a. C Y
land  evaluate  predictive models ~ on  structured data.

!
i
ll Students will create effective data visualizations, interpret mode! outputs. and

understand ethical responsibililiw-__—_ﬁ_
iﬁ X Theory Practical Lota:
Credits 2 0 7
Teaching Hours per week ! 4 0 L
Tnternal Assessment Marks | 30 0 30
End Term Exam Marks 70 0 0
| Max. Marks 100 0 100 i
| Examination Time | 3 hours !
7 1

Part B- Contents of the Course :
[Instructions for Paper- Setter: The examiner wili set 9 questions asking two questions from each unit and one compulsory i
lquestion by taking course learning outcomes (CLOs) into consideration. The compulsory question (Question No. 1) will |
iconsist a least 4 parts covering entire syllabus. The examinee will be required to attempt 5 questions, selecting one question ‘
ifrom ezch unit and the compulsory question. All questions will carry equal marks. ‘
| Unit Topics
‘ intrcduction to Data Science: Definition and components of data science, data science vs. data analytics
oovs. machine leaming, zpplications of data science in various domains. Data science lifecycle: dat;ﬁ ]
coliection, data wrangling, analysis, interpretation, and communication. Overview of tools: Python, )
Jupyter, NumPy, pandas, and Matpiotlib. Introduction to types of data and sources. i
Data Preprocessing and Exploration: Handling missing values, data cleaning and transformation, outlier i
1 ;detcction and treatment, encoding categorical variables, data normalization and Standar(iization
* IExploratory data analysis (EDA): using pandas and visualization libraries for summarizing and exploii :
’ datasets, correlation analysis, feature engineering. = plonng
Statistical Foundations and Machine Learning: Descriptive and inferential statistics, probabili
distributions, hvpothesis testing, regression analysis. Introduction to supervised learning: line;ar regressi ty!
I llogistic regression, decision trees. Basics of unsupervised leaming: clustering ;nd dimen:iofmsa]l(??v:i
reduction. Model evaluation metrics: accuracy, precision, recall, Fl-score, confusion matrix, cro;s‘a’

]

I Contact
Hours

|
|
|

w

o

(9]

ivalidation.
' Data Visualization and Communication: Principles of effective data visualization, tools for visualization i
2 n

v ;Python: Matplct‘hb. Seaborr-,. a:nd .'»’l.o!iy. Dashboards and st.orytelling with data. Introduction to real-world
casc studics and capstone mini-projects. Ethical concerns in data science: data privacy. algorithmic bias,
i 3 ‘

| _andresponsible AL
Total Contact Hourg 60

_
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Suggested Evaluation Methods
/T”’ N Internal Assessment: 30 - End Term Examination: 70
=% q Theory - - 7[ 30| > Theory 70
rr“" Class Participation: BE N
| > Seminar/presentation/assignment/quiz/class test etc.: | 10 Written Examination
| > Mid-Term Exam: o 15 o o
Part C-Learning Resources =
mBooks

)

Joel Grus, Data Science from Scratch: First Principles with Python, O'Reilly Media.
‘ 2) Cathy O'Neil and Rachel Schutt, Doing Data Science, O'Reilly Mcdia
; 3) 3

)
3)

Aurélien Géron, Hands-On Machine Learning with Scikit-Learn, Keras, and TensorFlow, O'Reilly Media
Wes McKinney, Python for Data Analysis, O'Reilly Media.

Hadley Wickham and Garrett Grolemund, R for Data Science, O'Reilly Media (for supplementary reading and
comparative learning).

Master of Computer Applications
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gorithms B

toeic of Al - e
e the Session: 2024-25 . —
Wit effect from the S oduction D

MCA
MLA

Name of the Programme¢  __— 4
—_— “h T S
Ster - rithms o
I éycmt:hte”[} e Design and Analysts of Algo e
Name ol tne Lowse S e e
(@ ;ur:""-‘ri)rw- MM-CAPAO} = — B
o - : - -
Course Type o DEC-3 o
e 500-599 h

' Level of the course {As per Annexure-i

Pre-recuisiie for the course (if any)

_— I . . . "
- ai de students with a aeep understanding of

' i rse aims to provi . Ep. i ‘
’ ;Zirict.g; Sdesign, analysis, and c.omplexﬂy, equ[lptg(l):il!};rglb};:lslhlj
skills to develop efficient solutions to computational | s ',,',.
:ntroduces foundational concepts such as asymptogc/ noth tig. ad
algorithmic paradigms like divide-and-gonquer, gree }d ‘me 5 :d S ,;;d
& iecti dynamic programming. Students  will e:fplo're é."an  da
Course Objectives structures, graph and string algorithms, and ?vxll aiso gain cxpoi.‘r? to
probabiiis(:i‘c analysis and randomized a]gonthms. Thq course Aurmc'r.
theoretical aspects of

delves into computational geometry and the
including  NP-completeness — anc

for both practical algorithm

computational complexity,
intractable problems, preparing students
development and theoretical analysis. |
ICLO-1: Students will be able to analyze and compare“al.goritmin
berformance using asymptotic notations and apply divide-and-
conquer stratcgics with recurrence-solving techniques.

CLO-2: Students will develop efficient algorithmic solutions using
dynamic programming and greedy methods for problems like mairix
!c'nain multiplication, Huffman coding, and optimal binary search

iCourse Learning Cutcomes (CLO) rees
| After completing this course, the learner D . . .
| will e able to: ° CLO-3: Students will understand and implement key graph and
: istring algorithms, including shortest path algorithms, maximum flow’

' ftechniques, and pattern matching methods. [
; . (CLG-4: Students will comprehend geometric algorithmic techniques
( and critig‘ally evaluate problern complexity using concepts from|

computational complexity theory, inciuding NP-completeness and

rreducibility.

T e i "
| Eredits IL xhior) ! Practical ‘L Total

& ' l 0 | 4 ]
| Teaching Hours ver week ,I 4 | 0 | 1
| Internal Assessment Marks ,I 30 f 0 ' “b m
. End Term Exam Marks l 70 f 0 -7(,‘—*"
_ Max. Marks | 100 0 100

Examinaiion Time i 3 hours f T\‘U —

| Part B- Contents of the Course

!‘!nstru:c:ti:ons for Paper- Setiev: The examiner will set 9 questions asking two questions from each unit and one

‘t.‘ompu.lsory question by taking course learning outcomes (CLOs) into consideration. The com;ulso ; an~ A

\Qucstlon No. 1) will consist at least 4 parts covering entire syilabus. The examinec will be required ‘r) ?tULS“OQ

lquestions, sclecting one question from each unit and the compulsory question. All unSliOI?S will t(‘:)ft;‘qc?qﬁ:“& |
< |

marks.
| -1
vait | Topics f Contact |
Hours |

e e

introduction: Algorithms. Role of algor i i i i
| s, gorithms in computing, Analyzing algorithms. Desionine
| . = * - o L= bl n
“.J_l.gonvhm‘;, Asvmptotic notations. S |
Divide and Conquer: Solving rec ‘ ituti |
C - 30iving recurrence equations: Back substitu ursi !
o e i q tution method, Recursion treg }
Dr o . : 5 4
r/ﬁ;)jf;%t})élslsn}i »\galy§lsdanc1] Randomized Algorithms: The hiring problem, Indicator random,I
» Randomized algorithms ilisti is ¢ indi
I e g , Probabilistic analysis and further uses of indicator

(93

|

TR el
-1 [Trees. Red-black trees and Splay frecs. = &
[ Dynamic Programming (D Fie T - ;_M
1 dyn - Frogramming (DP): Elements of NP, Matrix chain multiplication, Longest common -
Master of Computer Applications Page @r’f 1§ N
, Gofis
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NN

N
N

/‘

T Tsubscquence, optimal binary scarch trees.
|

Knapsack Problem. o

/
.. i ==
~ Graph Algorithms: Topolc
! ath: Analysis of Dijkstra’s Algorithi
| .
|

yele, Bellman-Ford algorithm. AT

C
[Tl Lnnltiplicnlinn, Analysis of Floyd Warshall algorithm. M

Iy~
Fulkerson method.

l Strings: Storage of strings, Naive string-matching algorithm, R
~ matching with finite automata, Knuth-Morris-Pratt algorithm

Computational Geometry: Line-segment propertics, Convex
Notion of Polynomial time algor

I

Computational complexity:

Greedy Techniques (GT): Elements of GT, Activity selection p
)gﬁ sort, Sl*rr()nglyru)nfn_ca’cd components, Single source shortest
1. Limitations of Dijkstra’s Algorithm, Negative weigh
iirs Shortest Path: Relation of Shortest p

aximum Flow: Flow nctwor

Fu_l!_ (;l'bs;c;t’pair of f)(;ints.
ithms, Complexity classes: P,

roblem, Huffman codes,

ath and matrix
k, Ford- 15

abin-Karp algorithm, String

NP- 15

I\Y

NP, NP-Hard and NP-Complete, Polynomial  time verification, Reducibility,
Completeness, Examples of NP-Complete and NP-Hard problems: Traveling Salesman
Satisfiability, Vertex Cover, Cligue, Independent Set. L

| Problem, Knapsack, Bin Packing,
‘. Total Contact
| Suggested Evaluation Methods = S
[ Internal Assessment: 30 End Term Examination: 70
> Theory 30| > Theory 70 ]
* Class Participation: 15 |
* Seminar/presentation/assignment/quiz/class test etc.: 10 Written Examination |
* Mid-Term Exam: 15| ‘

Part C-Learning Resources

Reference Books:

1)
2)
3)
4)

S)
6)

7)

1. Cormen, Leiserson, Rivest, Introduction to Algorithms, PHI India.
NeapolitanR., Foundations of Algorithms, Jones and Bartlett Learning.

Cooper A., Computability Theory, Chapman and Hall/ CRC Press.

A.V.Aho, J.E.Hopcroft, and J.D.Ullman, The Design and Analysis of Compute

Education India

AnanyLevitin, Introduction to the Design and Analysis of Algorithms, Pearson Education.
R.C.T Lee, S.S.Tseng, R.C.Chang, Y.T.Tsai, Introduction to Design and Analysis of Algorithms: A '
Strategic Approach, Tata McGraw Hill

Steven Skiena, The Algorithm Design Manual, Springer India. !

r Algorithms, Pearson |

I

DEC-4 Cyber Sccurity

Master of Computer Applications Page 17 of 18
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e “With effect from the Session: 2024-23 == i

I - - Part A - Introduction - 2 "j\
,‘_Name ofil;r;gi_i_irnme ‘[MCA 3 \;

| Semester B }411‘ : \; <
(‘rName of the Coursc Cyber Security - \
Course Code - "M24-CAP-405 —
Coursc Type !DEC-4 n
Level of the course 1400-499

| Pre-requisite jor the course (ifan )

|

| Course Objectives

|
|
|
|
|
\
|
1

he objective of this course is to introduce students 10 e TunGanciw,

concepts, principles, and practices of cyber security. It aims to deveiop o
foundational understanding of cyber threats, vuinerabilities, attack types,
Eand security mechanisms. The course covers a broad spectrum of topics
fincluding system and network security, cryptographic techniques, risk
management, cyber laws, and ethical practices. Students will learn about
current trends in cyber attacks and the defensive techniques used i
secure data, applications, and infrastructure in both individuai and
organizational contexts. The course emphasizes a practical understanding
lof security tools and techniques, fostering the skills necessary ‘o protect
information systems and ensure confidentiality, integrity, and availabiiily|
of digital assets.

]

Course Learning Outcomes (CLO)
After completing this course, the leamer will be
able to:

CLO i: Students will be able to explain the key concepis of cybeq
security, identify common types of cyber threats, and understand the
foundational principles of securing digital systems.
CLO 2: Students will demonstrate knowledge of cryptographiﬂ'
techniques and security mechanisms used to ensure data confidentiality,
integrity, and secure communication.

CLC 3: Students will analyze system and network securir}{
vulnerabilities and apply basic security measures to proiect digitall
infrastructure. |
CLO 4: Students will understand the legal and ethical aspects of cyber
security and recognize current trends and professional opportunities inl
the field. ‘

Credits Theory Tutorial Total |

2 ' 2|
Teaching Hours per week 2 i B |
Internal Assessiment Marks 15 ‘ 15|
End Term Exam Marks 35 st il
Max. Marks 50 l 30
Examination Time 3 L |

Part B- Contents of the Course

selecting one question from each unit and the

icompulsory question. All questions will carry equal marks.

Instructions for Paper- Setter: The examiner will set 9 questions asking two questions from cach umit and onc }
compuisory question by taking course learning outcomes (CLOs) into consideration. The compuisory question (Question }
No. 1) will copsist at least 4 parts covering entire syllabus. The examinee will be required to attempt 5 questions, |

Unit |

Contact
Hours

Topics

Introduction to Cyber Security: Importance of cyber security in the digital cra, objectives and
scope, fundamental concepts such as assets, threats, vulnerabilities, risk, attack vectors, and
[ security controis. Types of cyber attacks: malware, phishing, social engineering, denial of service, |
fransomware, man-in-the-middle attacks. Principles of cyber defense and the CIA triad |
. _ (confidentiality, integrity, availability).

0

Security Mechanisms and Cryptography: Authentication methods, password policies, access control
’ ;mode’I& firewalls, intrusion detection and prevention systems (IDPS), virtual private networks
"I (VPNs), antivirus tools. Basics of cryptography: symmetric and asymmetric encryption, digital
w‘ f1gnatures, hashing algorithms, key management, public key infrastructure (PKI), and applications of|

|
i_\_:gxp_tgggphy in securing data.

111

N N - : T 5 - = - -
Network and System Security: Security issues in operating systems and applications, endpoint security. |

lpatch management,

secure configuration, wircless network security, securing web applications, browse
and email security. Network security architecture, IP security, and secure communicatio

|

Master of Computer Applications
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N _Iprotocols such as SSL/TLS and HTTPS. . : ]
~ \/J Tcyber Laws, Ethics, and Emerging Trends: Overview of cyber laws in India and global regulations!
- (IT Act, GDPR), cthical hacking, digital forensics, data privacy and governance. Introduction to 7
\':' security [rameworks and standards (ISO 27001, NIST, OWASP). Emerging cyber threats in loT,
. lloud computing, Al, and social media, — o _ |
. Total Contact Hour | 30
Suggested Evaluation Methods )
Internal Assessment: 15 End Term Examination: 35 |
| > Theory 15 > Theory: |I 35
| > Class Participation: 4
f
[ > Scminar/prcscnmlion/assignmcnt/quiz/class test 4 Written Examination
ete.:
| > Mid-Term Exam: 7
Part C-Learning Resources
( Recommended Books/e-resources/LMS:
1) William Stallings, Network Security Essentials: Applications and Standards, Pcarson Education.
| 2) Nina Godbole and Sunit Belpure, Cyber Security: Understanding Cyber Crimes, Computer Forensics and Legal
‘ Perspectives, Wiley India,
| 3) Chuck Easttom, Computer Security Fundamentals, Pearson Education.
9
|

Behrouz A. Forouzan, Cryptography and Network Securi ty, McGraw-Hill Education.
5) Rao B. Ramesh and Govindarajulu, Cyber Security Fundamentals, Wiley.

Master of Computer Applications Page 7 of 18
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e
DEC-4 Soft Computing =
— With effect from the Session: 2024-25 e e :
P A- Introduction — 8D
"Name of the Programme _ MCA g
Semester I B T
| Name of the Course - MJSﬁoﬁfrt_Compuling - o _\:\\\\
| Course Code Ma4-CAP4O7 T
CourseType _ ____~—— DpEC4 e =g
Lcvel of the course (As per Annexure-1 1500-599 I — T

[ Pre-requisite for the course (ifany)

This course provides a comprehensive introduction to soft compqling @};{;5@;
, including fuzzy logic, neural nctworks, and cvolutionary algorithms. ]t cover.
i imetaheuristic optimization methods such as PSO, ACO, and other bio-inspjre,
algorithms. Students will learn fuzzy set theory, inference systems, and design
lfuzzy controllers. The course also explores various neural network modsis 4n
genetic  algorithms for solving real-world optimization and classificatig
‘problcms, Empbhasis is placed on applications, limitations, and emerging treng
in soft computing. . —
;CLO-I: Soft Computing and Optimization: Students will undersiend so
computing techniques and apply metaheuristic optimization methods 0 solv
complex problems.

I Course Learning Outcomes (CLO) CLO-2: Fuzzy Systems: Students will analyze fuzzy logic principles an
| After completing this course, the learmer will fimplement fuzzy inference systems for decision-making.

Course Objectives

| be able to: ICLO-3: Neural Networks: Students wili develop and apply neural networ
‘ imodels for pattern recognition and machine learning.
| ICLO-4: Genetic Algorithms: Students will design genetic algorithms and utiliz
. levolutionary principles for optimization.
- ; Theory Practical _ Totai
I Credits | )
| 4 0 4
; Teaching Hours per week | 4 ¢ 4
| Internal Assessment Marks | 30 0 30
| End Term Exam Marks | 70 0 70
[ Max. Marks ! 100 0 100
| Examination Time i 3 hours

j Part B- Contents of the Course -
Instructions for Paper- Setter: The examiner will set 9 questions asking two questions from each unit and one compuisory
guestion by taking course lcarning outcomes (CLOs) into consideration. The compulsory question (Question No. 1) will
consist at least 4 parts covering entire syllabus. The examinee will be required to attempt 5 questions, selecting one question

from each unit and the compulsory question. All questions will carry equal marks.

. Contact
it | Topics ~an
Unit ! p . Hours

Soft Computing: Conventional A to Computational Intelligence; Soft Computing Constituents and Ap-

lications.
Introduction to MNon-traditional Metaheuristic Optimization Techniques: Random Optimization, i5 |
Simulated Annealing, Tabu Search, Ant Colony Optimization, Particle Swarm Optimization, Hamlon_»f
Search, Memetic Algorithms, Other Evolutionary Algorithms such as Firefly Algorithm, Bee Algorithm, |
iShuffled Frog Leap algorithm, Bat algorithm etc. V !
-'Fuzzy Set theory: Fuzzy Sets & Classical Sets; Operations on Fuzzy Sets, Fuzzy Relations, Linguistici
Variables. r
‘ Membership Functions: Introduction, Features & Fuzzification, Methods of Membership Value Assign-]'
1 ment; Defuzzification. |
' [Fuzzy Systems: Crisp Logic, Predicate Logic, Fuzzy Logic; Fuzzy Rule Base and Approximate Reason-
' é“& Fuzzy Quantifiers; Fuzzy Inference Systems, Fuzzy Decision Making, Fuzzy Logic Control System;
%r‘-,F_T‘EZLEXPcH Systems. _ . ] ol
1 il :\eural Networks: Fundamental Concepts, Basic Models and Architecture; Machine Learning Using 15
t ,"fICUFa‘ I.\!etworks; Associative Memory Networks and their Applications. |
' !5“P“Wl§ed Learning Neural Networks: Perceptron Networks, Radial Basis Function Networks: Back
! :Propaganon Neural Network: Architecture, Learning, Applications, & Research Dircctions; Thd
! Boltzman Machine, |
r\—g‘?i"wcd Learning Networks: Competitive Learning networks; Kohonen Self-Organizing Net- |
' | orks; Hebbian learning; The Hopficld Network; Counter propagation Networks; Adaptive Resonance

L

f
|
E
|
|

v

—
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Holland’s Schemata theorem: Advantages and Limitations of Genetic Aleorith: s
chnctic Algorithm. gorithm; Applications o{ |

Frheory: ]ntrodufﬂon- ArCh“eCTUFC., & A Feed forward Networks: Reinforcement Learning, |
Genetic Algorlthms: Introdl{cllon to Genetic  Algorithms and their Terminology; Tr'nditio.na
Optimization anq Search Techniques vs Genetic Algorithm; Operators in Genetic Alg()rihlh;nq' s;lection

crossover, mutation; Problem Solving using Genelic Algorithm: Classification of Genetic Aluorithmsj 15 ‘

—— |
_Total Contact Hourg 60 ‘
Suggested Evaluation Methods = ==

Internal Assessment: 30 End Term Examination: 70

[
|
=

"> Theory \HO‘J¥ > Theory | 70 B
"> Class Participations. | 5
}

Seminar/presentation/assignment/quizjclass test etc.: 10 Written Examination

Mid-Term Exam: 15

10) Rajkumar Roy, Mario Koppen, Soft Computing and Industry: Recent Applications, Springer.

Part C-Learning Resources
S.N. Sivanandam& S. N. Decpa, Principles of Soft Computing, Wiley - India.
Jyh Shing Roger Jang, Chuen Tsai Sun, EijiMizutani, Neuro Fuzzy and Soft Computing, Prentice Hall

S.Rajasekaran and G.A.Vijayalakshmipai, Neural Networks, Fuzzy Logic and Genetic Algorithm: Synthesis and
Applications, Prentice-Hall of India Pvt. Ltd. |
George J. Klir and Bo Yuan, Fuzzy Sets and Fuzzy Logic: Theory and Applications, Prentice Hall.

George J. Klir, Ute St. Clair, Bo Yuan, Fuzzy Set Theory: Foundations and Applications Prentice Hall.

Simon O. Haykin, Neural networks: a comprehensive foundation, Pearson Education.

Mitchell Melanie, An Introduction to Genetic Algorithm, Prentice Hall

Goldberg D. E., Genetic Algorithms in Search, Optimization, and Machine Learning, Pearson Education.

Ahmad Lotfi, Jonathan Garibaldi, Applications and Science in Soft Computing, Springer.

11) James A. Freeman, David M. Skapura, Neural Networks Algorithms, Applications, and Programming Techniques,

Pearson Education India,

12) Du, Ke-Lin, Swamy, M. N. S.. Search and Optimization by Metaheuristics: Techniques and Algorithms, Springer
13) OmidBozorg-Haddad, Mohammad Solgi, Hugo A. Loaiciga, Meta-heuristic and Evolutionary Algorithms for

Engineering Optimization, Wiley

Qo
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DEC-5 Mobile Computing ‘ it (L\Q
-/_— - C 4 .
 ——— " \Witheffect from the Session: 2024-25 ) o )
_ . ———— Part A - Introduction - B \‘<“\\
e MCA s i
Name of the nrogramme R ,.ljrf—" o .
— — an =
Semester e .
'i’—"?; e Mobile Computing )
ame of the Lour (< m— - ==
Nameof the COUTSE______—————"\1p4- CAP 409 I
TCouseCode ———pECS — 1\~
[ Course Type I _,: S /
"Level of the coursewﬂﬂﬂjw/”——f === //
| 'S s £ o e iran ) /—————/‘—. = A — —T'T-—'_—"—j
Pre-requisile 7o7 .or_M_r_S'i‘,.yL The objective of this course is to provide students with a solid foundation in the

lconcepts, architecture, and technologies that drive mpbi}e computing systems.
The course explores the evolution of mobile comm.un.lcatlon, \vlrgless n;:tworxrs.
and mobile devices. highlighting the design and 1mplemcnﬁ!au.on of mobile
| applications in a distributed and heterogencous environment. Students \wxll gain
Course Objectives insights into mobile operating systems, wireless trgnsz11ls§lpn prmcmlm. Cchl._l‘)ral
' tecl;nologics, and security challenges associated with 1T19011C emwlron:ncn'.s. The
| course also addresses current trends in mobile platforms and development
{frameworks, enabling students to analyze, design, and build e?hc;cm and securs
mobile computing solutions suited to modern business and societal needs.
derstanding of the fundamental conceplsy

P CLO 1: Demonstrale an un : ] _
| larchitectures. and communication models of mobile computing, mc]udmg
| lvarious mobile and wireless communication technologics such as GSM, GPRS|
! 3G/4G, LTE, and mobile IP. _ N
(CLO 2: Describe the Android platform architecture. development {0013 \SDK.!
Course Learning Outcomes {CLO) IAVD, DDMS), and the Android application lifecycle, and set up a basic Android
After completing this course, the learner will deveiopment environment using Android Studio. |
oe able to: CLO 3: Design and implement user interfaces for Android applications using
| ivarious layout managers and UI components, and utilize intents for inter-
i icomponcnt communication and intqraction wit‘f\i.n appligations.
i CLO 4: Develop Android applications that utilize services, fragments, locatien-
i based features, persistent storage mechanisms (internal, external, SQLite), and
P integrate third-party services such as Google Maps. -
‘ Credis Theory 1 Practical Total
4 | 0 4
Teaching Hours per week 4 l 0 a4 1
Internal Assessment Marks 30 0 30 _A,
End Term Exam Marks 70 0 ! 70 -
Max, Merks _ | 100 0 00 |
Examination Time | 3 hours i ! ;
Part B- Contents of the Course ) J
Insructons for Paper: Seter: e o T e i somidoaton. The compisory uetion (Quesion No. 1> wil
p - . The compulsory question (Question No. [} will

[
|
consist at least 4 parts covering entire syliabus. The examinee will be required to attempt 5 questions, selecting one question |
from each unit and the compulsory quesiion. All questions will carry equal marks. ° '

|

. Unit | Topics | Contact
' - —_— - n {  Hours
:.hrr\tmguct.on to Mobile C_omputmg: Concepts and scope, Features and applications of mobile computing |
| fobile and wireless devices: smartphones, tablets, PDAs, Limitations and challenges of mobile T :
) ‘ 5

}crlwror:.mems, Wireless communication basics: signal propagation, multiplexing, modulation, Overview
of mqblle communication systems: GSM, GPRS, 3G/4G, LTE, Mobiie compmi\;lg architectur’e' Internet- |
L ;’?ascd anq satellite-based models, Wireless LAN architecture and mobile IP. . L
#r:;??i'c‘mn N‘[ob\le‘Applij:a:.ic‘m? C.haracteristics and Benefits, Application Models, Basics of Android, |
,,"\‘q‘ci ance and scope, Ancroid V ersions, Features of Android, Android Architecture, Android Stack, ‘

Ancroid Anplications Stnicture, Android Emulator, Android SDK, Overview of Android Studio, Android 15

2nd File St nucture, Android Vi i
€ Sir <, id Virtua £ LogCa der i viti ivi
; ‘ bed ) 1 DCV 1ce Manager, DDMS. g t, UHQCA Standl“g Activitt ( 3 llVlt‘_,'

11 'Android User Int d uring units. Layou
i sct Interface: Measurements —Devi pix ity independent mea g
i ‘ : Sy 3 ice and pixel density indepe 1 i y
—Lincar, Relative, Grid and Teble Layouts t e " )

, User 1 5 =L
—_\User Interface (UT) Components —Editable and non-editable Text Views, Buttons, Radio and Toggle

W

Master of Compurer Applications
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) Bullom Checkboxes, Spinners, Dialog and pickers, List View, Spinner View.
€ Intents and Broadcasts: Intent ~Using intents to launch Activitics, Types of Intent, P

assing data to Intents, |
L Wusing [ntent to dial a number or 1o send SMS. = | "
sgrvm: Callbacks and Override in application, Application Signing, APl keys for Google Maps, 7“\%
/ Ipublishing application to the Android Market. |

Fragments —Creating fragments, Lifecycle of fragments, adding, removing and replacing fragments with
fragment transactions

15 k
Loc.m(m and Mapping: location based services, Google Maps activity

|

i

‘ »Pumtmb Data to files: Saving to Internal Storage, Saving to External Storage

| Introduction to SQLite database: creating and opening a database, creating Iables content provider
L

Total Contact Hours 60
— Suggested Evaluation Methods =g
Internal Assessment: 30 End Term Examination: 70
=Treon T T I —
‘?I—;_ Class Participation: 5 ]
Seminar/presentation/assignment/quiz/class test etc.: 10 Written Examination
> Mid-Term Exam: 15 |

Part C-Learning Resources

Reference Books

1) Raj Kamal, Mobile Computing, Oxford University Press.

2) Asoke K. Talukder, Hasan Ahmed, and Roo
Creation, McGraw-Hill Education.

3) Jochen Schiller, Mobile Communications, Pearson Education.

4) Reto Meier and Ian Lake, Professional Android, Wrox.

L_5) Wei-Meng Lee, Beginning Android Programming with Android Studio, Wiley.

pa R. Yavagal, Mobile Computing: Technology, Applications and Service ‘,

/2,,%%“ —
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_5 Cloud Computing — e 7 oo
DEC-5 NETIYET o S

. 4
—— With effect from hene = tion - 'h) W
7 W\ ' & "
WA ——

C

- _ O
“Name of the Programme - ==—— === /(c*&\‘
[ L ALLLR L o et i o g
T A —

> of the Course - — - =

I _,”iﬁd, — — M24-CAPA4I0—— e
;Li_.cy_rs%&f---—-»w — IDEC-S — —
|CourseType 500-599 D
Level of the course (As per Annexures:  22orers ———— ~ = e
Pre-requisite for the course (fony) This course introduces the fundamentals of cloud computing and [oT, COVerng
rre-requis ™ — Thi > Y

Course Objectives

<ervice models, virtualization, and enabling technologies. Studeny,
" , 1 1z / T N N
will explore cloud services, security, and compliance, as well as [oT componenys
rommunicati i ' d siem design. Hands-on experience witp
‘communication protocois, and ccosysic g S-on experier '
‘platforms like Arduino and Raspberry P1 prepares students to build and manage
| il / pplications.
!cloud-integrated 10T systems for real-world a plicatior

iarc‘nitectures.

LCLO—I Understand core issues of cloud computing and enabling te(:;‘anIOgl.es,
ing . &L Secur
ICLO-2 Learn services provided on cloud computing platforms security

Course Learning Outcomes (CLO) challenges. o _
; Afler completing this course, the learner will CLO-3 Understand concepts, architecture, applications & networking|
i be able to: ies of [oT. )
f t’?;honﬂoliin IoT-oriented communication prgtocols and security coneein |
T Theory Practical ! Total |
Credits 2 0 ‘ 4
! Teaching Hours per week 4 0 _‘4(‘
Internal Assessment Marks 30 0 .
End Term Exam Marks 70 0 v
Max. Marks 100 0 100
Examination Time 3 hours .

Part B- Contents of the Course

consist at least 4 parts covering entire s

Instructions for Paper- Setter: The examiner will set 9 questions asking two questions from each unit and one compuisory
question by taking course learning outcomes (CLOs) into consideration. The compulsory question (Question No. 1) wiil

yllabus. The examinee will be required to attempt 5 questions, selecting one question

from each unit and the compuisory question. All questions will carry equal marks.

Unit !

Topics ' Contact
Heours

gCloud Computing: Definition and Characteristics of Cloud Computin

Technologies, Benefits & Challenges, NIST Reference Architecture of Cloud

Moucels, Service Models, Service Oriented Architecture (SOA).

[ WVirtualization: Virtualization and Its Role in Cloud Computing; Benefits & Drawbacks of Virtualization |

]l (Types of Virtualization, Server Virtualization, Hypervisor-Based Approaches,
Operating System, Platform, CPU, Network, Application, Memory and 1/0 Devices,

!

g, Evolution and Enabling _:
Computing; Deployment ]
15 |

[

Virtualization Of -]l
|

|

i Services, Database Services, Applications Services, Queuing Services, E
Services, Media Services, Content Delivery Services, Analytics Services,

Services, identity & Access Management Services and their Case Studies.

Cloud Security and Compliance: Security Challenges in The Cloud, Data Protection and Priv

-t

| Compliance and Regulatory Issu

[Cloud Computing Services & Applications: Cioud Computing Platforms:; Com

pute Services, Storage ‘
-Mail Services, Notiﬁcationl \
Deployment& Management

,._
wn

l}

acy)
es. ’

| Internet of Thing (foT): Dcfi

}Actuators', Devices). IoT Ecosystems and Architecture, Conce
1 0T, Modified OSI Model for 10T/M2M Systems, M2M Vs 1oT.

| Tot Networking Technologies:
WIFI,

nition and Characteristics of IoT, Key Components of 10T (Sensors, o

ptual Framework, Common Applications of

(]

NFC, RFID, Bluetooth BR/EDR and Bluetooth Low Energy, Zigbee,

fot Communication Technologies & Security

v iof'Constraincd Devices
% HoT Protocols — 6LoWPAN

|

—

== ——
B
—_—

—

Master of Computer A pplications

» Low Power and Lossy Networks. Secur

. » QUIC Protocol; Data Protocols - MQTT, MQTT-SN
r__u_Ltergg_tg_fgduino and Raspberry Pi Boards. R COAF. AMQP.

— __ ougg
—___Internal Assessment; 30 l

|
Issues: Constrained Nodes, Constrained Networks, Types t
ity Issues and Challenges in [oT. | |

|
\
{ |
!
t

Total Contact Hourg 60 !

Suggested Evaluation Methods

End Term Examination: 70

Page 1? of 18
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“
|

r [ > Theory 30 [ > Theory 70 i

N */ 4 "~ Class Participation: 5 e

SO\ \n—";~ Seminar/presentation/assignmenv/quiz/class test etc.. | 10 Written Examination |

R N >  Mid-Term Exam: G

e w,’ )’ Part C-Learning Resources
9 SRS — i |
\ N

NS 4Tcxlb00k ‘

\\\/7 | 1) Rajkumar Buyya, James Broberg, Andrzej Goscinski, Cloud Computing — Principles and Paradigms, Wiley India Pvt, |

4 ' Ltd. |

Sy ,/ I 2) Sudip Misra, Anandarup Mukherjee, Arijit Roy, Introduction to 10T, Cambridge ‘
/,

/ i . .
/ | 3) Arshdeep Bahga, Vijay Madisetti, Cloud Computing — A Hands-on Approach, University Press. |
‘ 4) Raj Kamal, Internet of Things - Architecture and Design Principles, McGraw Hills
Reference Books

[ 1) Mayur Ramgir, Internet of Things — Architecture, Implementation and Security, Pearson
2) Kai Hwang, Geoffrey C.Fox, and Jack J. Dongarra, Distributed and Cloud Computing, Elsevier India Private Limited
r‘ | 3) Anthony T. Velte, Toby J. Velte and Robert Elsenpeter, Cloud computing: A practical Approach, McGraw Hill

/ | 4) Vijay Madisetti and Arshdeep Bahga, Internet of Things (A Hands-on Approach), VPT

/

gt
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--5 Principles ot'Prozrammi .
- DEC-5 Pr ion: 2024_25 o i ™S
- With effect from the SesSIOR: ~2=2ms ———— "
- part A - Introduction = N
B - -
Name of the Programme “YCA - ‘
e e — 1 = _—— ‘

Semesier [ e es 4
‘Nameofthc Cotise: Principles of Programming Languagss __—— ————————— <
ame OT tNS LOUisL r— A ’
Coutse Code M24-CAP4I 1 s e
Couse Type DEC S
[ Level of the course (As per Anncxure-I 1500-599 - =————————aa

[ Pre-requisitc for the course (if any) .

-
understanding of programming [anguages,

-
IThis course offers a foundational mil
i digms, and core components. Topics include formg]

covering their evolution, para : - : »
. : tics, type systems. and program

|

= o language theory, parsing, language seman ) .

| Course Objectives verification. Students will explore object-oriented concepts, control structures,
‘ | .

imemory management, and advanced features like para!ch. pr(?gmmmmg and
!scriLtigg languages, gaining both theoretical and practical insights. M
- 'CLO I: Students will be able to analyze the structure and transiation of
programming languages using formal methods such as BNF grammars and

recursive descent parsing, and understand the role of translators and binding
! I

times in language implementation.

CLO 1I: Students will understand t
languages through thc Chomsky hierarchy,
finite state automata and context-free grammars

he theoretical foundations of programming
and be able to design and interpret
while applying semantic models

| Course Learning OQutcomes (CLO) . . . ) .
| After completing this course, the learner will like attribute grammars and denotational semantics. ' '
T i ’ ' CLO 1Ii: Students will be able to implement and compare cbject-oriented

| be able to: | g . =
° concepts such as abstract data types, inheritance, and polymorphism, anc

evaluate various sequence control mechanisms used in modem programming

languages.
CLO IV: Students will understand and apply different parameier passing

techniques, memory management strategies, and scoping rules, and explore
advanced programming topics such as perallelism, exception handling, scripting
languages, and distributed processing.

| |
i P Theory E Practical " Total |
| 4 0 | 4

| Teaching Hours per week . 4 0 ' 4 |
| Internal Assessment Marks 30 0 1 30

["End Term Exam Marks 70 0 1 70
["Max. Marks 100 0 ! 100
| Examination Time E 3 hours

Part B- Contents of the Course i

Instructions for Paper- Setter: The examiner will set 9 questions asking two questions from each unit ana one compulsory

\

question by taking course learning outcomes (CLOs) into consideration. The compulsery question (Question No. 1) wili
consist at ieast 4 parts covering entire syllabus. The examince will be required to attemipt 3 questions, selecting one question
lfrom each unit and the compulsory question. All questions will carry equai marks.

!
Unit ' Topies ! Contact
S : : : | Hours |
! Preliminaries: History, Impact of Programming Paradigms, Role of Programming Languages, Goo
oy iLgng}Ja,ga, Effects of Programming Environment, Translators and virtual architectures, Binding anj 15 :
| Binding time, Language Syntax, Analysis of Program, Synthesis of Object program, Formal translation, i
f models: BNF Grammars, General parsing, Language translation, Recursive descent parsing. |
; Formal languages and automata: The Chomsky hierarchy of formal languages, regular gramimars, Regular |
o o T ~ bd = N i ) i
! . |t.xpr.ss|ons, Finite State Automata, Context-free grammars, Pushdown automata. Ambiguous grammars. |
{ L ’Banguage Se’naqtlcs: Attribute grammars, Denotational semantics, Program verification and validation, i 15 |
‘ | ata objects, variables. constants, data types, declaration, type checking, tvpe casting, type promotion, | 1
L = :Enumcra‘urs, Composite data types. | |
| u h 2C 1entater N . . N T | {
Object Oricntated concepts: Strictured data types, Abstract data types, Information hiding, Subprogram 15 |

isequence control between s ! : ; . - C
_isequence controi between statements, sequencing with non-arithmetic expressions, Subprogram Sequcnce1

ke o
concepis, ¢ - s . : :
'Abst P H00E. progran d_eSlgm Type definitions, Type equivalence, Inheritance, Derived classes;
Absiract classcs, Polymorphism, Inberitance and software reuse. !

Sequence control- o - .
ppequence control: Implicit and explicit sequence control, Sequence control within arithmetic expressions,

Master of Computer dpplications Page 1§of 18
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N : ontrol. B
: ¢ ';;,}Céflénu)us topics: Parameter passing techniques, Static & Dynamic Scoping, Storage of variables,
< B “'\‘mliC storage, Heap Storage management, Distributed Processing, Exceptions and Exception handlers, 5
NV EZjo-routi“CS’ Scheduled subprograms, Parallel programming, Processor design, Hardware and Software
| architectures, Network Programming, Evolution of scripting languages, Applets, XML. o 7
et Total Contact Hours 60
L/ Suggested Evaluation Methods
P/”” Internal Assessment: 30 End Term Examination: 70
30 > Theory 70
5

o Seminar/presentation/assignment/quiz/class test etc.: 10 Written Examination

>  Mid-Term Exam: T

Part C-Learning Resources

1) Pratt T.W, Zelkowitz M.V., Gopal T.V., Programming Languages Design and Implementation, Pearson Education.
2) Scbesta W. Robert, Concepts of Programming Languages, Pearson Education.

|
jj 3) Appleby Doris &VandeKopple J. Julius, Programming Languages-Paradigm and practice, Tata McGraw Hill.
3 ;1) Sethi Ravi, Programming Languages: Concepts & Constructs, Pearson Education

’ 5)Scott M., Programming Language Pragmatics, Elsevier India.

|
|
|

G
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DEC-4 Compiler Design

With effect from Session: 2024:25

Part A - Introduction

Name of the Progrz{mmc MCA

Gemester 4"

Name of the Course Compiler Design
Course Code M24-CAP-406
Course Type DEC-4

Level of the course (As per Annexure-l ~ 400-499

Pre-requisite for the course (if any)

Course Objectives

The aim of this course is to develop knowledge of big data
tools including MapReduce, NoSQL and Hadoop. The
course provides an idea about data analysis, pattern
recognition approaches and gives the practical exposure of
NoSQL.

Course Learning Outcomes (CLO)
After completing this course, the learner
will be able to:

CLO-1. Comprehensive Knowledge of Big Data strategies in
Big Data Environment.

CLO-2 Learning of HDFS and Learn map-reduce analytics
using Hadoop.

CLO-3 Acquire knowledge of pattern recognition approaches
and methods.

CLO-4 To develop solutions in NoSQL to meet the current

job requirements. 7
Credits " Theory Practical Total
4 0 4

Teaching Hours per week 4 0 4
Internal Assessment Marks 30 0 30
End Term Exam Marks ) 70 B 0 70
Max. Marks 100 j 0 100
Examination Time 3 hours

Part B- Contents of the Course

Instructions for Paper- Setter: The examiner will set 9 questions asking two guestions from each unit and
one compulsory question by taking course learning outcomes (CLOs) into consideration. The compulsory
question (Question No. 1) will consist at least 4 parts covering entire syllabus. The examinee will be required
to attempt 5 questions, selecting one question from each unit and the compulsory question. All questions will

carry equal marks.

Un Topics Conta
lt ct

- = - B} ~ Hours
I Compilers and Translators, Lexical analysis, Syntax analysis, Intermediate code 15

generation, Optimization, Code generation. Error, lexical phase errors, synthetic

phase errors, semantic errors.
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Texical fAI’laIyS]SZ Process of lexical andlysis, finite state automata, DFA and N

I recognition of regular expressions, LEX. ’ and NFA, B
Fom_’al, grammars and thejr application to . Syntax analysis, BNF notation
ambiguity, YACC. The Syntactic specification of programming langua es-
Context free grammars, derivation and parse trees, capabilities of CFG o

i Parsing Techniques: top down &amp; bbttom-LTp parsing, Shift reduce parsing 15
‘ operator precedence parsing, predictive parsers Automatic Construction of
/ efficient .Parsers: LR parsers, the canonical Collection of LR(0) items
constructing SLR parsing tables, constructing Canonical LR parsing tables,
Constructing LALR parsing tables, using ambiguous grammars, an automatic
parser generator, implementation of LR parsing tables, constructing LALR sets of

items.
1A% Intermediate Code Generation: Issues in the design of a code g:enerator, 5
Intc?rmedlate languages, generating intermediate code for declarative statement,
assignment statement, Boolean expression, and case statement.
Code Optimization: potential cases of code optimization, optimization of basic
blocks, loops in flow graphs, code improving transformation.
Total Contact t Hours - N 3 i B i B - 60
) _ Suggested Evaluation Methods - _
_ Internal Assessment: 30 . End Term Examination: 70
> Theory 3 > Theory 70
i 0 _ ,
o(lass Participation: 5 Written Examination o
0Seminar/presenﬁtion/assignment/quiz/class test etc.: 1
0
~ eMid-Term Exam: a 1
S

Part C-Learning R:esoyrces

Reference:Books:
1. Alfred V. Aho, Monica S. Lam, Ravi Sethi, Jeffrey D. Ullman., “Compilers Principles, Technig

Tools”, Second Edition, Pearson, 2006. ,
2. K. Muneeswaran., “Compiler Design, Oxford University Press”, 2012

3. K.V.N. Sunitha , “Compiler Construction” , Pearson, 2013

DEC-4 Compiler Design
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) EEC: Research and Publication Ethics

With effect from

Session: 2024-25
Part A - lnlmduction

Name of the Programme

MCA
Semester am
Name of the Course o Rescarch and Publication Ethics
~Course Code MzicCApa 3
Course Type ‘\—TEC
Level of the course (As per Annexure-| 400-499
Pre-requisite for the course (if‘}my) _
Course Objectives 1. To understand Philosophy and Et:hics
2. To learn Scientific Conduct
3. To know about Publication Ethics
4. To know about Open Access Publishing
S To understand Publication Misconduct
6. To learn Databases and Research Metrics

Course Learning Outcomes (CLO)
After completing this course, the learner
will be able to:

CLO-1. Comprehensive Knowledge of Philosophy and Ethics
CLO-2 Learning of Scientific Conduct

CLO-3 Acquire knowledge about publication Ethics and
Publication misconduct

CLO-4 Knowledge about open access publication, databases
and Research Metrics.

Credits B Theorif o " Practical ] o Total
2 - 0 4
Teaching Hours per week ) B - 2 - 0 4
Internal Assessment Marks - B 15 0 15
End Term Exam Marks - _ 35 ) 0 _ 35
__Max. Marks B _ 50 0 50
Examination Time B 3 hours -

_ Part B- Contents of the Course
Instructions for Paper- Setter: The examiner wi

one c{ompulsor)f question by taking course learning outcomes (CLOs) into consideration. The compulsory
question (Question No. 1) wil consist at least 4

, : _ . parts covering entire syllabus. The examinee will be required
0 attempt 3 questions, selecting one question from each unit and the compulsory question. All questions will
carry equal marks,
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7 Topics

Conta
it

ct
Hours
phy: definition, nature and scope, con
Ethics: definition, mora : on

. A ,branches 15
I philosophy, nature of moral jud

) . N St esearch, Intellectual honest and research
Integrity, Scientific misconducts: falsification, fabrication, and plagiarism.

Redun.dant publications: duplicate and overlapping publications, salami slicing
Selec.twe reporting and misrepresentation of data.
Publication  ethics: definition, introduction and importance  Best
practices/standards setting initiatives and guidelines: COPE, WAME, etc.
Conflicts of interest,

Publication misconduct: definition, concept, problems that lead to unethical
behavior ang vice vers

a, Violation of publication ethics, authorship and
contributorship.

dentification of publication misconduct, complaints and
appeals, Predatory publishers and journals.

Il

Open access F;ublications and initiatives, SHERPA/ROMEO Online resources to
check publisher copyright and self-archiving policies, Software tool to identify
predatory publications, Journal finder/ journal suggester tools.

Ethical Issues related to Computer Science, FFP, authorship, conflict interest,
complaints and appeals : examples and fraud from India an abroad.

Use of plagiarism detection software like Turnitin, Urkund, drillbit and other
open source software tools.

Indexing databases, Citation databases: Web of Science, Scopus, Thompson
Reuter etc.

Impact Factor of journal as per journal citation report, SNIP, SJR, IPP, Cite Score.
Metrics: h-index, g index, i10 index, altmetrics.

Totgl Contact Hours

_ _ - 7 30
- 7S&g_ggs;ed Evaluation Methods
Internal Assessment: 15

IS Theory
o(Class Participation:

End Term Examination:: 35
» Theory 35

7 . Written Examination
o Seminar/presentation/assignment/quiz/class test etc.:

oeMid-Term Exam:

2
3
1
1

_ 5

B Part :C-Lea:rni_nLResources : ) : ]
Reference Books: 7
1.

Muralidhar K et. al., Ethics in Science Education, Research and Governance, Indian National
Science Academy, 2019

Huma Praveen and Nayeem Showkat, Research Ethics, e-PG Pathshala, 2017
Bird A, Philosophy of Science, Routledge, 2006

Macintye, Alasdair, A Short History of Ethics, London, 1967
P. Chaddah, Ethics in Competitive Research : Do not get scooped; do not get plagiarized, ISBN:
~ 978-9387480865 (Self Published)

o os W

EEC: Research and Publication Ethics

Scanned with CamScanner



