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Board of Studies Meeting of Computer Science & Engineering
Faculty of Engineering & Technology

Grurukula Kangri (Deemed to be University), Haridwar

An Online BoS Meeting for Pre Ph.D. Course work & B.Tech, Computer Science & Engineering was
held on 27.09.2021. Following members were present online:

Prof. Pankaj Madan, Dean, FET
Prof. M.M.S. Rauthan, Professor, HNB Garhwal University, Srinagar

Prof. Amit Agarwal, Director, A.P.J. Abdul KAlam Institute, Tanakpur

Dr. Nishant Kumar, Assistant Professor, CSE, FET
Dr. Suyash Bhardwa), Assistant Professor, CSE, FET

Dr. Mayank Aggarwal, HOD, CSE, FET
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Following observation and recommendations were made:

Tools / Software related to research area were included in Research Methodology syllabus,

1,
introduced as per recommendation of

2. A new subject of Research & Publication Ethics |s
University Grant Commission (letter no. D.0. No. F 1-1/2018 dated (Journal/CARE))

3. Credits / Marks and subject codes were updated as per discussion,

4. Program outcomes, programme specific outcomes program educational objectives were

added for Pre Ph.D, course work.
Lab work was introduced In syllabus of Research Methodology (RM),

6. Course objectives & course outcomes of B.Tech. Computer Science & Engincering were
discussed and to be Included / updated in syllabus,
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(w.e.f27/09/2021)

In

Computer Science & Engineering

Department of Computer Science & Engineering

Faculty of Engineering & Technology
Gurukula Kangri (Deemed to be University),
Haridwar, Uttarakhand -249404



PROGUAM OUTCOMS

o sl p

PO Knowledge of the most advanced research in the candidate’s specialization area of
Computer Science Lngineering.

PO-2, In-depth understanding of academic theory and the preparation of high-quality research
pertinent to the ficld of study,

PO-3, Ability 1o select appropriate research methods and techniques suitable for the candidate’s
rescarch field,

1O-4, In-depth understanding of the current state of the art in the individual research area, 2nd the
ability (o appropriately employ methods and existing research results in the development of

new knoviledge, theories, and/or presemation of research in the individua) rescarch arca.

PROGRAMMYE, SPECIHFIC OUTCOMES

(501, Students would be able o know about the research and development areas in the field of
Computer Science & Engineering,

150.2, Students would be able 1o analyze the effectivencss of various solutions for the problems
related 1o rescarch ficld,

PS0).3, Students would be able to develop their research aptitude and orientation,

PROGRAMME, EDUCATIONAL OBSECTIVES

PEO-1. To inculcate the knoviedge required for academic writing,
P120).2, To analyse and develop theoretical and practical foundations of research field.

PE3, To present nev/ knowledye, theories, andlor presemation of research work in the form of

Thesis,

v/




COURSE STRUCTURE

i Pre Ph.D.-Coursework

! = Evaluation Scheme | g Credits |
g DSC/ . ontinuous | | : Z
. SEC/ Subject Periods | ynternal | ClA i Total | |
AECC Assessment | Total ESE | Marks | [
L [T]P|CT [TA \ | | |
THEORY f
PCE-CI11 | Research Methodology | 4 0220 |10 30 |70 100 ] 67
| |
PCE-C112 | Research and 2 (0]0]20 10 30 70 100 l 2|
Publication Ethics |
, ,
PCE-C113 | Advancements in 4 (0]0]20 |10 30 |70 |00 | 4 |
Computer Science ; ‘
3 21 3 12 |
TOTAL 10[0]2|60 |30 90 0 |[300 ! 1 |
l ‘
L- LECTURE; T- TUTORIAL: P- PRACTICAL: CT-
CUMULATIVE TEST; TA- TEACHER ASSESSMENT; ESE-ENDSEMESTER
EXAMINATION




PCE-C11]

RESEARCH ME'I'H()DOL()(}Y

I’Rl;'l(E()UlSl'I'li: NIL

(‘)BJECTIVES:
o Toproduced well

j ]
o e ATCT 04T
SearCil pigii.

~developed research proposal with appropriate rese

e To find the resources needed to perform the rescarch process.

e Documentation of its findings in the individual research area.

To understand research methodology.

COURSE OUTCOMES:

By the end of the course the students will be able to:

Learn the concept of research, research process, 1Ypes of research, research moceis 0

[ ]
basics formats of report writing.
o Learn the techniqucs for collecting information. analysing datz and research writing.

well format way.

ch proposal/Synopsis in

e Write a resear
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RESEARCH VIETHODOLOGY
SESSION:\L: 30

ESE: 70

55

MM: 100
PASS MARKS:

TIME: 3HR
LTP

310
ontains 10 short type

questions. Section B
attempt any four

s A and B. Section A €

d to attempt any five

per shall consist of two section
| be required to

h and student shall be require
f ten marks each and student shal
formly distributed from the entire syllabus

/OTE: The question pa
questions of 6 marks €ac
contains 8 long type questions 0
questions. Questions shall be uni

UNIT-I
Meaning and Import esearch, Defining the
defining the problem, Types of Research,
earch Methods v/s Methodology. Scientific
e Reasoning, Error Analysis and Accuracy.
ampling distribution and Probability

Multivariate Analysis, Testing of
othesis test, Important
orrelation coefficients,

Research Methodology: ance of R
ecessity and Techniques in
ch. Research Approaches, Res
hods. Deductive and Inductiv
bability, Random Variables, S
. Regression Analysis,
epts, Flow diagram, Power of a hyp

‘Introduction to
Research Problem, N
Motivations in Resear
method Vs Arbitrary Met
Descriptive Statistics, Pro
Distribution, Hypothesis Testing

Hypothesis: Meaning, Basic conc
parametric tests, Hypothesis Testing of Means, hypothesis testing of C
Limitations of Tests of hypothesis.

UNIT-II

writing scientific report, structure and
writing Research Paper.
citation index Expended

and Patent law.

ts of Research: Significance of literature review,

f research report, revision, writing project
and Impact factor. Science citation index
demic Ethics and Plagiarism, Intellectua

proposal.
(SCIY/ Science
| Property Rights

Componen
components O
Citation counting
(SCI-E), H-index, Aca

UNIT-111

of Scientific Reports, Lypes of Rep
teps in the preparation: Layout,
— Bibliography. Referencing and foot notes —
Research papers for journals, Seminars and
ation Index, ISBN & ISSN. Literature

ort: Technical

tructure and components
structure and

Reports and Thesis, Significance, Different s
[llustrations and tables

Language of typical reports -
ication. Preparing

Importance of Effective Communi
Conferences, Calculations of Impact factor of a journal, cit
Google Scholar, Web of Science and Scopus, Methods of

survey, Literature search technique using
APA, MLA, Oxford, Harvard, Chicago. Quality

citation and referencing, Styles of referencing:
indices of research publication: Impact factor, H-index and other citation indices.

Scientific Writing: S

UNIT-1V

and Analysis: Sources of Data: Primary. Secondary and Tertiary. Types of Data:
| & Ordinal. Methods of Collecting Data: Collection of Primary Data

rview method, Collection o.f Data through questionnaire and Schedules
ata, Selection of appropriate method for data collection,

/

Data Collection
Categorical, Nomina

Observation Method, Inte
Other methods: Collection of Secondary D
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s
‘Methods, Guidelines for developing questionnaire

experiment, ' Processing and Analysis of.Dnm: Measures of® Central . D n,
correlation and Regression, Hypothesis testing: Parametric and Non-parametric, Use of Statistica
packages like SPSS, SYSTAT, MATLARB and Capital line databasc.

UNIT-V
Introduction to Latex, Installation of Latex, how to write application in Latex, how to write
rescarch paper in Latex, Use of Equations in Latex, Writing off Thesis in Latex.

Introduction to plagiarism testing software Urkund and Turnitin.(This work has to be done
practically during lab hours)

SUGGESTED READINGS:

¥ Kf)tt}ari C.R.. “Research Methodology: Methods and Trends™, New Age International (P)
Limited, Publishers, New Delhi.

& I\J’ngne Goddard and Stuart Melville, “Research Methodology: An Introduction *Juta& Co,
ta.

3. Kumar, “Research Methodology: A Step-by-Step Guide for Beginners”, PearsonEducation.

4. Dawson, C., “Practical Research Methods”, UBSPD Pvt. Lud.

5. Sharma, N. K.. *Research Methodology™, KSK Publishers. New Delhi.

6. Bird. A, “Philosophy of Science”, Routledge.

7. Maclntyre, Alasdair , “A Short History of Ethics”, London.

8. Chaddah, P., “Ethics in Competitive Research: Do Not Get Scooped; Do Not

GetPlagiarized”, ISBN:9789387480865.

9. National Academy of Sciences, National Academy of Engineering and Institute ofMedicine,
“On Being a Scientist: A Guide to Responsible Conduct in Research™ National Academies
Press.

10. Resnik, D. B., “What is Ethics in Research & Why is it Important™, National Instituteof
Environmental Health Sciences”, 1—10.
(hups://\\'ww.niehs.nih.go\'/reseurch/resources/biOclhics/wlmlis/index.cl'm)

11. Beall, J., “Predatory Publishers are Corrupting Open Access”, Nature, 489(7415),179—179.
(https://doi.org/10.1 038/489179a)

12. Indian National Science Academy (INSA), “Ethics in Science Education. Researchand
Governance’, ISBN:978-81-939482-1-7.
(htlp://\\'\vw.in_suindiu.rcs.in/pdl‘/I:'.lhics Book.pdh)

13. Levin, Richard 1 and Rubin. David (2007). Statistics for Management, Prentice Hall of
India, New Delhi.

14. Levin, David M, Krehbiel, Timothy C, Bereson, Mark L., and Vishwanantham, P.K. (2011).
Business Statistics, Prentice Hall of India, New Delhi. \

15. Robert H. Carver, DOING DATA ANALYSIS WITH SPSS VERSION 18.0, Cengage ‘
Publisher.

16. Lokesh Jasari,Data Analysis Using SPSS, Sage Publication.

17. Rudra Pratap, Getting Started with MATLAB: A Quick Introduction for Scientists and
Engineers, Oxford Publisher.




PCE-C112
RESEARCH AND PUBLICATION ETIICS

PREREQUISITE: NIL

OBJECTIVES:
* To learn about the Philosophy and Ethics, Publication Ethics, Open Access Publishing
and Publication Misconduet.
* To understand the concepts of h-index, gindex, i10 index, alt metrics
¢ To learn the best practices / standards setling initiatives and guidelines: like COPE,
WAME.
* To understand the use of plagiarism software |jke Turnitin, Urkund and other
opensource software tools.
COURSE OUTCOMES:
On completion of the course, student will be able to-
¢ Define the terms Philosophy and Lthics.
* Discuss the importance of Publication Misconduct.
[ ]

Learn the concepts of Journal finder/ Jjournal suggestion tools viz. JANE, Elsevier
Journal Finder, SpringerJournal Suggested, etc.
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MM: 100

SESSIONAL: 30
TIME: 3HR ESE: 70
LTP PASS MARKS: 40
& I

NOTE: The question paper shall consist of two sections A and B. Section A cont
questions of 6 marks each and student shall b
contains 8 long type questions of ten marks ea
questions. Questions shall be uniformly distrib

ains 10 short type
€ required to attempt any five questions. Section B

UNIT-I

PHILOSOPHY AND ETHICS: Introd

concept, branches, Ethics: definition, n
reactions.

uction to philosophy: definition. na

ture and scope,
10ral philosophy. n

ature of moral judgements and

UNIT -I1

respect to science and research, Intellectual honesty
ucts: Falsification. Fabrication, and Plagiarism (FFP),
overlapping publications. salami slicing. Selective

SCIENTIFIC CONDUCT: Ethics with
and research integrity. Scientific miscond
Redundant publications: duplicate and
reporting and misrepresentation of data.

UNIT-111
PUBLICATION ETHICS: 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 beha
versa, types, Violation of publication ethics.
publication misconduct, complaints

viorand vice
authorship and contributorship, Identification of
and appeals, Predatory publishers and journals.

UNIT-1V
OPEN ACCESS PUBLISHING: Open access publications
online resource to check publisher copyright & self-archivingpolicies, Software tool to identify

predatory publications developed by SPPU, Journal finder/ journal suggestion tools viz. JANE,
Elsevier Journal Finder, SpringerJournal Suggester, elc.

and initiatives, SHERPA/RoMEO

UNIT-V i
PUBLICATION MISCONDUCT:
Group Discussions: Subject specific ethical issues, FFP
Complaints and appeals: examples and [raud from India
plagiarism software like Turnitin, Urkund

» authorship, Conflicts of interest,
and abroad, Software tools: Use of
and other opensource software tools

%, o '7)” \\/



" DATABASES AND RESEARCH METrIcor \
Databascs: Indexing databases. Citation databases: We
Research Metrices: Impact Factor of journal

b of Science. Scopus. etc.
IPP, CiteScore, Metrics: h-in

as per Journal Citation Report. SNIP, SIR,
dex, gindex, i10 index. altmetrics

SUGGESTED READINGS:

. Bird, A. (2000). Philosophy of Science. Routledge.

2. MacIntyre, Alasdair (1967) A4 Short History of Ethics. London.

3. P. Chaddah, (2018) Ethics in Competitive Research:
plagiarized. ISBN:978-9387480865

4. National Academy of Sciences. National Academy of Engineering and Institute of

Medicine. (2009). On Being a Scientist: A Guide to Responsible Conduct in
Research: Third Edition. National Academies Press,

Resnik, D. B. (2011). What is ethics in research & w

Institute of Environmental Health Sciences, 1-10. Re

hltps://www.nichs.nih.gov/rcscarch/rcsourccs/bioclhics/whalis ‘index.cfrn

6. Beall, J. (2012). Predatory publishers are corrupting open access. Nature, 489(7415).
179-179. https://doi.org/10.1038/489 1794

Indian National Science Academy (INSA), Ethics in Science Education,
Research and Govemance(2019) .ISBN:978-81 -939482-1-7.
htt_i>://wx\'w.insaindia.rcs.in/pdf/Ethics Book.pdf
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PREREQUISITE: Know

OBJECTIVES:

Ui

ADVANCEMENTS IN COMPUTE

R SCIENCE

ledge of discrete mathematics and data structures,

To learn about the advancements

and recent innovations in computer science.
To understand the concepts of

paralle| computing, cloud computing, internet of things,
blockchain ete.
To learn the applications of new technologies like Blockchain, Machine learning in reg]
world.
To learn and evolve new

dimensions of research and advancements,
elop a scientific. know-how of the t

echnologies and concepts that
in recent scenario.

To dev

are being evolved

COURSE OUTCOMES:

’%O
<
L
N
2’«»\
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On completion of the course, student will be able to:

Describe the evolution in new advances in computer science,

Learn the concepts of Advance com

puting and to identify problems related to specific
research area.

Understand and Analyse the concepts and advances in Cloud Computing, Paralle]
Computing, IoT, Blockchain, Machine Learning etc.
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PCE-C113

DVANCEMENTS IN COMPUTER SCIENCE
ADVANCE?ME:

SESSIONAL: 30
WM 169

ESE: 7o
PASS MARKS: 40
TIME: 3
LTP

316
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ifarmiv distributed from the entire sylizbus.

UNIT-1
Pzrziid Computing: Evolulion

wion of Compuzer Architecture — Dimensions of Scalability — Parallel
Competzr Modsls — Besic Conoepts

of Clustering —Scalable Design Principles — Parallel
Prozzmmimg Overview — Processes. Tasks and Threads — Parallelism Issues — Interaction /

.= e
Commmeeznon sses —Semen

tic Issues In Parallel Programs.

UNIT-11
Cloed Computing: Definttion. private. public

n,_--_,;i_':'.\,_?:‘.Q_ S—'V_"-B- frre P

< wn \ ] -
n2ins and chall

and hybrd cloud .Cloud tyvpes: Ci

oud Computing
atienges of cloud computing. public vs pn
of viruzhization in enzbling the cloud; Business
i e &

vare clouds. role
| PP ., P T4 |
acimectwre _Application availabily

Agility :Benefits ang challenges 10 Cloud

HLY. peTiommance. security and disaster FECOVery: next generation

vad Applications Difference between mair frar i distm ; N

Clo oplicztions ¢¢ between mainframe ‘cm_npuung, distributed compuung, cloud
mutatuon of cloud computing, Issu

es on cloud

i ns. bral o

COTm=UnZ, enie ou

mpuling. and green computing L j
P e
e

UNIT- 111

Internet of Things: Intzeme: of Thin
behind the Intemet

uemet of Things .Im

4

gs Definition :Definition ang characteristics of IoT, concente
emet of Everything, industrial loT, smarmness i ;Lm\ms
objects; Reference Architecture :loT architecture. reference ooy oF
loT reference model. loT reference architecture, functional view infy model ang

! view, other relevam architectural view, - Inform
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UNIT-1V

Introduction to Machine Learning and Artificial Intelligence: Overy;

. — tell cview of Machine Leaming-
Definition, Components of a learning problem, Applications, choosing a Model Representar N
- , fa 1 . x iy : > ) A H BT
Types of leaming :Supervised Leaming. Unsupervised Leamning. Semi-supervised lear ng.
- » H i ' . *1 I |
Reinforcement Leaming, Inductive Leaming or Prediction. -
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Block Chain: Definition,

Hyperledger, Ethereum, SCERE 0
orithm. Proof of Work.

Consensus Alg

R T

UNIT-V |

; antages of Block chain,
: 1 £ Bit Coin, Crypto ¢ urrency, Advantages ol ‘ '
iy, 5 lock Distributed  Ledger ['echnology,

Qecurity  Issues in Block Chain,

**k************

SUGGESTED READINGS:

(%)

N

9.

Parallel Computing Architecture: A Hardy are/Software Approach, David E. Culler and

Jaswinder Pal Singh, Morgan Kaufman, 1999.

Advanced Computer Architecture, Kai Hwang, Tata McGraw-Hill, New Delhi, 2003.
Cloud Computing: Principles and paradigms, Buyya K, R., Broberg J. and Goscinski M. A,
MIT Press, 2011.

Puttini R. and Mahmood Z., Cloud Computing: Concepts, Technology & Architecture,

Service Tech press. 2013.

Internet of Things: Architectures, Protocols and Standards, Simone Cirani, Gianluigi Ferrari,
Marco Picone and Luca Veltri, Wiley Publishers, 2018

The Internet of Things: From Data to Insight, Carolina Fortuna, John Davies, Wiley Publishers,
2020

Introduction to Machine learning, Nils J. Nilsson, Nils Johan Nilsson, Morgan Kaufmann
Publishers 1998.

Machine learning for dummies, IBM Limited, by Judith Hurwitz and Daniel Kirsel, 2019,
Bitcoin and Cryptocurrency Technologies: A Comprehensive Introduction, Arvind Narayanan
Joseph Bonneau, Edward Felten, Andrew Miller and Steven Gold feder, Princeton Unjy ‘

Press, 2016.

ersity

10. Blockchain For Dummies, Tiana Laurence, Wiley, 2019



