Ph.D Computer Engineering
Code: PHDCE-17-01
Subject Name: WIRELESS SENSOR NETWORKS

Unit I : OVERVIEW OF ADHOC AND WIRELESS SENSOR NETWORKS

Wireless Networks, Infrastructure and Infrastructure less Wireless Networks, Ad hoc
Wireless Networks, Types of Ad hoc Mobile Communications, Challenges Facing Ad hoc
Mobile Networks, Issues in Designing a Routing Protocol for Ad Hoc Wireless Networks.

Basic definition and concepts of Wireless Networks, design principles for WSNs,
comparison of MANET & WSN, Architecture and Protocol Stack of WSN, Unique
constraints and challenges of WSNs, Applications of WSNs(Military Applications,
Environmental Applications, Health Applications, Home Applications).

Unit Il : MIDDLEWARE & OPERATING SYSTEMS FOR WSN WSN

Middleware Principles, Middleware Architecture, Existing Middleware (Milan,
IrisSNET,CLMF,MLM),Operating systems Design Issues, Examples of Operating Systems

Unit 111 : PHYSICAL & DATA LINK LAYER OF WSN

Physical Layer Technologies & Standards, Channel Coding,Source Coding, PHY Layer
Standards, Challenges for MAC, Classification of MAC Protocols , Contention free and
Contection Based MAC Protocols.

Unit IV : NETWORK LAYER

Challenges for Routing,Classification of Protocols, Data—Centric and Flat Architecture
Protocols (Flooding,Gossiping,SPIN) Heirarchical protocols (
LEACH,PEGASIS, TEEN,APTEEN ), Location Based(Unicast, Multicast, GeoCast) and QoS
based(Sequential Assignment,SPEED) Routing Protocols.

Unit V : TRANSPORT & APPLICATION LAYER

Challenges for Transport Layer, RMST Protocol, PSFQ Protocol, CODA Protocol, ESRT
Protocol Source Coding, Query Processing, Network Management.

Unit VI : SECURITY IN WSN

Challenges of Security in WSN, Security Attacks in WSN, Protocols and Mechanisms for
Security, IEEE 802.15.4 and ZigBee Security Course Outcomes At the end of the
course/session the student would be



Ph.D. Computer Engineering
Code: PHDCE-17-02
Subject Name: INFORMATION RETRIEVAL SYSTEMS

Unit 1: Introduction to Information Retrieval

Information retrieval problem, an inverted index, Processing Boolean queries, The extended
Boolean model versus ranked retrieval, an inverted index, Bi-word indexes, Positional
indexes, Combination schemes.

Unit 2: Index construction

Hardware basics, Blocked sort-based indexing, Single-pass in-memory indexing, Distributed
indexing, Dynamic indexing, Other types of indexes Index compression: Statistical properties
of terms in information retrieval, Heaps’ law: Estimating the number of terms, Zipf’s law:
Modeling the distribution of terms, Dictionary compression, Dictionary as a string, Blocked
storage, Postings file compression.

Unit 3: Scoring, term weighting and the vector space model

Parametric and zone indexes, Weighted zone scoring, Learning weights, The optimal weight,
Term frequency and weighting, Inverse document frequency, Tf-idf weighting, The vector
space model for scoring, Variant tf-idf functions.

Unit 4: Computing scores in a complete search system

Efficient scoring and ranking, Inexact top K document retrieval, Index elimination,
Champion lists, Static quality scores and ordering, Impact ordering, Cluster pruning,
Components of an information retrieval system, Tiered indexes.

Unit 5: Web search basics

Background and history, Web characteristics, The web graph, Spam, Advertising as the
economic model, The search user experience, User query needs Crawling, Crawler
architecture, DNS resolution, The URL frontier, Link analysis, The Web as a graph, Anchor
text and the web graph, PageRank, Markov chains, The PageRank computation, Topic-
specific PageRank

Unit 6: Language models for information retrieval

Language models, Finite automata and language models, Types of language models,
Multinomial distributions over words, The query likelihood model, Using query likelihood
language models in IR, Estimating the query generation probability, Language modelling
versus other approaches in IR

Unit 7: Introduction to big data

Introduction to Big Data Platform, Challenges of Conventional Systems, Nature of Data,
Analytic Processes and Tools.

Hadoop: History of Hadoop, the Hadoop Distributed File System, Components of Hadoop,
Map Reduce-Type, Formats and Features.



Ph.D. Computer Engineering
CODE: PHDCE-17-03
Subject Name: ADVANCED INFORMATION RETRIEVAL SYSTEMS

Unit 1 : Introduction to Advanced Information Retrieval System

Information retrieval problem, an inverted index, Processing Boolean queries, The extended
Boolean model versus ranked retrieval, Basic Index Construction & Index Compression- an
inverted index, Bi-word indexes, Positional indexes, Combination schemes, Heaps Law &
Zipf’s law, Advanced Indexing & Retrieval Schemes, Better Link Analysis for ranking,
Advantages of Advanced IRS over Basic IRS

Unit-2: The World Of Semantic Web

Introduction to WWW and definition of Search, Integration & Web Data Mining. Semantic
Web and Introduction to metadata, its basic concepts and considerations. Search Engines for
traditional web: Building the index table, conducting the search, Search Engines for Semantic
Web: Building a semantic Web Search Engines, Using the Semantic Web Search Engines
Problems related to Semantic Web Search Engines

Unit-3: The Basic Elements Of Semantic Web

Building block of Semantic Web: RDF, Overview of RDF, Basic elements of RDF, RDF
Triples, Basic syntax, literal values and other RDF capabilities. Fundamental rules of RDF,
Aggregation & Distributed Information RDFS, Taxanomy and Ontology, Core Elements of
RDFS, Syntax & Examples, Concepts of Ontology & Taxonomy.

Unit-4: The Semantic Web: Real -World Examples

Swoogle: A Search Engine for Semantic Web documents.Swoogle Architecture, Discovery
of SWDs, Collection of Metadata and calculation of rankings using metadata. Indexation and
retrieval of SWDs FOAF: Friend of a Friend, Basic FOAF Vocabulary & Examples. Creating
a FOAF Document and getting into the Circle. Semantic Markup, Semantic Markup issues.

Unit-5: Semantic Web Search Engines Revisited

Why Search Engines Again? Why traditional Search /engines fails? The Design of Semantic
Web Search Engine prototype: Query processing, Discovery Strategy, Indexation Strategy,
Using the prototype system.Why this prototype Search Engine provides better performance.



