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Pre-Ph.D. Course Work (Ordinance & Svllabus)
Computer Science & Engineering (w.e.f. 2022-23)

Veooper thwe aniversit ordimance the rescarch scholars who are provisonally repedered for i
PhDY Program waill andergo a Pres PhoD) Course work mandators for als

Aim of the coursework: [he Pre-Ph D coursework v designed o develop invostipain
waluatinve, comprehensive, reasoning. statistical analvsis, and wniting skl o student

an in-depth understanding ot ins her area ol rescarch work

Course Work Structure: he duration of Pre-Ph D course work will be of onc semesier (4,

monthy in which there will be three compulsory papers. The candidate has 1o obtain a minimun
f pal

ot 35% marks or equivalent Grades CGPA 10 aggregate during the course work i order 1o oo
N N > P " ttenda £
chgible 1o continue in the Ph D program and submit the thesis. The mimmuns atiendance
required during the course work period 15 75% of the total coursc [his course work

mandaton

he name of the successtul candidates in semester system of Phil). course work in Computes

Science examination shall be arranged in the following grade system -

Grade Letter _ l)escnplmn ;  Limit g{fMark\ ~ Grade points
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Schema of the course (All papers are compulsory)

o Paper o Tide 0 Credits
o o 1 Rc;;casch Mcthndnlogy - o B T :

! 11 T lundmmnmls of Computer SL lcm,c l &
m i i Soﬂwardng_mcu@g ' 3 6

SUSS S T |



Paper Setting and Fyaluation Pattern (For Paper |, 1 & 1)

Types of Fotal No. of Questions to be Marks [yme
Questions Questions attempted
Uthpectine Ty o bO L)X 2 21} i
Shoit i_\|\‘ N : SNKd
Long | \;\ ! 2 TN 24
Lotal Marks HOG
Total Credits ¢
Note -

i1y Panguage of the course would be either Faglish or Hind
(.23 In service teachers are allowed o attend their Pre-Ph.D Course Work class esticr i oniing

o1 olthne mode, (AN pen P Govte direction

Svllabus

Paper | (Maximum Marks-100)

Research Methodology

U nit 1: Introduction to Research

Rescarch Methodology. Scope of the Research. Types of Rescarch Problems. Issues and

C hallenges inResearch
I nit 2: Research Formulation

Identification of the problem, Literature review, National & International status of Technology.
Identifying rescarch gaps. defining the Research Problem and the Research Objectives:

Unit 3: Data Collection & Representation

( nderstanding Data and Data Types. Data Attributes, Qualitative and Quantitative Data. Graphical
lechniques, Data Representation, Data Collection Methodologies. Data Collection. Data Samples,

Data Summarizing.
Unit 4: Statistics Analysis & Inferencing

Populations and Samples. Probability. Descriptive Statistics. Random  Variables. Probability
Distribution. Discrete and Continuous  Distributions, Univariate and Multivariate  Statistics.
Hypothesis Testing., Student's t-test. Chi-squared test, Analysis of variance, Regression and
Multivariate Analysis.

Uinit §: Technical Report and Thesis Writing using LaTeX

Research Proposal. Synopsis Writing, Project Proposal for Funding. Thesis Writing

¥ g A
\ it




Reference Books:

I Research Methodoiogy  a step-by-step gunde tor beginners, humar Pearwon |
2. Pracucal Research Methods. Dawson U BSPD Py | od
Voo Montgomary. [Douglas (& Runger. George ¢ (2007 5 ¢ Apphed Mat &

probabihin tor | ngimeers « Waley India
§ hothan C K (2004 2 ¢ Research Methodoloy  Methods and Tec
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6. Rescarching Intormation Svystem and ( omputing by Briony 1 Oate
Fundamentals of C omputer Science
Paper 1 (Maximum Marks-100)

Unit |2 Introduction to C omputer Organization & Architecture and Operating System:

Review of Basie Orgamzaton and Architectural echmgues. Instruction [ evel Parabiehsm.
Memon Hierarchies. Thread | evel Parallehsm. Process level Parallefism. Peripheral Devices
Introduction to ()}Nfiﬂifl_;__" \'\ML‘I'H. Inter Process Communicalion. f)ujdic';(‘r-w, Memory and

Device Management. Distributed Operating Systems
Unit 2: Advanced Computer Network and security:

Introduction 1o the Concepts of network Secunity. Cryptographic  Techmques. Modular
anithmetic. prime numbers. relative pnme numbers. Euler's tuncuon. GCD . Computer-based
Symmetric Key ( rvptographic Algorithms: International Data Encryption Algonthm (IDEA).
RC 5. Blowtish, AFS. Differential and Lincar Cryptanalyvsis. Computer-based Asymmetric Key
( ryptography. Public Key Infrastructure. Understanding Session Hiyacking. Spoofing. TCP
C oncepts Sequence numbers. Sniffing. RDDoS. XS8S-Attack. WLAN Scanners. Securing
Wireless Networks, Anonymous  wireless  Communication, Jamming and  ant-jamming

techniques for wireless networks.

Unit 3: Machine Learning and Fuzzy Logic:

Introduction. Decision Iree Learning. Ensemble Learning. Rule Learning. Aruficial Neural
Networks. Support Vector Machines, Logisitic regression. Introduction to fuszy logic. Fuzzy
Intersections, Fuzzy Arithmetic. Crisp versus Fuzzy Relations. Projections and Cylindric
I xtensions. Binary Fuzzy Relations. Binary Relations on a Single Set. Tuzzy ['quivalence
Relations, Fuzzy Compatibility Relations. Fuzzy  Ordering  Relations. Fuzzy  Morphisms.
Sup-i  Compositions of Fuzzy Relations, Fuzzy Fxpert Systems. Fuzzy database.




Unit 4 Bionformatics
nreducton biology . physies Biological hierarchy - informanion stages Phyvacal processe,
Methods o pene sequenaing Detailed  discussion on Sequences  searchnne methods
introduction of Gene expression Current and prospective methods ol gene protilmg Dats
watiesiion Data standardi zation | inear Approxmatons of data. DNA chips Protein targeting
Data normalizaton. Linear view. Statisties "lppr\\iit‘hk‘\ Probabilistic notions. Multsarnate
ssties Custenng. Intormation handling. | xperimentaland computational methods of styucture
determimation for proteins and nucieic acids. Ontology: Annotation of genes. their produc
and functions System biology. evolution, hicrarchy. Medical informatics. Software support
Software avalamlity, Software targets. Text parsing. BioPerl. Statistics, R-<ystem Recent

\dvances & Applications of Bio-Informatics: Recent trends m Computing with bro-systeims

Unit 5: Software and Tools

MATIAB  The Basics. Root-Finding., Basic Plotung. Vectorzation. Fractals and Chaos
Debugging with MATLAB NS2: Basics of NS2. Wired and  Wireless networks. Analyzing
traces  Back to traces, AWK and Xgraph. Analyzing parameters in cach trace entry. Xgraph
parameters. Invoking AWK seripts, Print values o console and files using AWK, Setting
values tor Xgraph. Invoking Xgraph. Additional Xgraph parameters. Building NS2Z from
source. Patches in NS2. Inergy models in wireless scenarios. Python Introduction  of
Python. Installing Python IDES - Python IDLL and Anaconda. Writing Your First Python
Program. Data-types in Python, Variables in Python  Declaration and Use. Typecasting 1n
Pvthon. Operators in Python - Assignment. Logical. Anthmetic ete.. Taking User Input
(Console). Weka tool and other data mining tools.

Reference Books:

. David W Mount. "Bioinformatics, Sequence and Genome Analysis™, Cold Spring
HarborlLaboratory Press.

2. Mukesh Singhal and Niranjan. "Advanced Concepts in Operating Systems ™, ITMI. 1st

Fdition, 20017,

George I Klir, Bo Yuan. "Fuzzy Sets and Fuzzy Logic”. PHI

Witold Pedrvez and FFemando Gomide. "An Introduction to Fuzzy Sets”. PHI

Machine Learning - Tom M. Mitchell. - MGH

Machime Learming: An Algorithmic Perspective. Stephen Marsland. Taylor & Francis

(CRC)

7. S. Haykin, “Neural Networks a comprehensive Foundation™ second edition.
Prentice-HallIndia.

8. Cryptography and Network Security by Behrouz A Forouzan. 2nd Edition TMH.

9. Cryptography and Network Security, W. Stallings, Prentice Hall, Sth Edition, 20102,

10. Hennessey and Patterson, "Computer Architecture: A quantitative Approach”.
MorganKaufman.
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Software Fangineering
Paper 1 (Maximum Marks-100)

U nit: | Software Fogineering Fundamentals:

Defimon of  software product and  process. Software  Charactenstics. € amponent
spphicanons. Lavered Lechnologies. Processes and Product. Methods and oo
View of Software Fagineering, Software Crisis. Software development paradigms. fechn
ot Process Modelng, Sottware Process and lifecyeie models Build & [ix Modet S aterd
Model. Prototyping Model. Tterative  I'nhancement Model. | volutionars  Developmen!

Maodel and Spiral Model Tncremental. and Concurrent Pevelopment Model

tnit: 2 Software Requirements Analysis & Speaification:

System specification. Software requirements specification (SRS) standards. formal pecrhoation

o i 3 5 Py » ~eyo ! }
methods. Specification tools. Reguirements validation and management. Problem Kecognition,

) . - : s . r g Analyvs
Fyvaluaton and  Synthesis,  Modeling,  Speaifications and  Review Techmques.  Anal;
Modehing  Difterence between Data and Information. LR Diagram. Dataflow Maodel. Contro!
Flow Model. Control and Process Specitication. Data Dictionary.

L nit: 3 Software Design:

Software architecture. Modular Design-cohesion and  coupling Process-oriented  design.
Process and Optimization. Data-oriented design. Uscr-mterface design, Real-time software
design. Architectural Designing. Interface Design, Procedural Design., Object Oriented Design
CASH Tools: Computer-aided software engineering. Introduction 1o CASL. Building Blocks
of CASE. Relevance of CASE tools. High-end and low-end CASE tools. automated support
for data dictionaries. DFD, ER diagrams. Integrated Case Environment. CASE workbenches.

L nit: 4 Coding and Testing:

Chotee of Programming languages. Coding standards.  Introduction 1o [esting Process,
Iunctional & Structural Testing. Testing Activities hke Unit. Integration & Systemy Testing.
Testing tools and workbenches. User Interface Design: Concepts of Ul Interface Design
Model. Internal and External Design. Lvaluation, Interaction and Information Display

Unit:5 Configuration Management:

Concepts in Configuration Management. The Configuration Management Process: Planning
and Setting up Configuration Management. Perform Configuration Control, Status Monitoring
and Audits Software Maintenance: What is software maintenance, Maintenance Process &
Models, Reverse Engineering, Software re- engineering. Configuration Management issues
and concept. Configuration planning & techniques, Software versions and change control
process. Documentation.

Reference Books:
1. R Pressman. “Software Engineering™. 7th Edition, 2002, McGraw-Hill.
2. W.S Jawadekar. Software Engineering - A Primer, TMH-2008
3. Software Engineering. Yogesh Singh. New Age Publications. Delhi,
4. Shan Pfleeger, "Software Ingineering™. 2001, Pearson I-ducation.
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