Syllabus for Ph.D. Entrance Test

Unit — 1: Research Methodology

Research types and Research characteristics — Positivism and Post-positivistic approach to research.
Methods of research: Experimental — descriptive — historical — qualitative and quantitative methods.
Steps of research. Applications of ICT in research. Ethics in research.

Unit — 2: Programming Languages
Language Design and Translation Issues: Programming Language Concepts, Paradigms and Models,

Programming Environments, Virtual Computers and Binding Times, Programming Language Syntax,
Stages in Translation, Formal Transition Models.

Elementary Data Types: Properties of Types and Objects; Scalar and Composite Data Types.

Programming in C: Tokens, Identifiers, Data Types, Sequence Control, Subprogram Control, Arrays,
Structures, Union, String, Pointers, Functions, File Handling, Command Line Argumaents,
Preprocessors.

Object Oriented Programming: Class, Object, Instantiation, Inheritance, Encapsulation, Abstract Class,
Polymorphism.

Programming in C++: Tokens, ldentifiers, Variables and Constants; Data types, Operators, Control
statements, Functions Parameter Passing, Virtual Functions, Class and Objects; Constructors and
Destructors; Overloading, Inheritance, Templates, Exception and Event Handling; Streams and Files;
Multifile Programs.

Web Programming: HTML, DHTML, XML, Scripting, Java, Servlets, Applets.

Unit — 3 : Database Management Systems

Database System Concepts and Architecture: Data Models, Schemas, and Instances; Three-Schema
Architecture and Data Independence; Database Languages and Interfaces; Centralized and
Client/Server Architectures for DBMS.

Data Modeling: Entity-Relationship Diagram, Relational Model - Constraints, Languages, Design, and
Programming, Relational Database Schemas, Update Operations and Dealing with Constraint
Violations; Relational Algebra and Relational Calculus; Codd Rules.

SQL: Data Definition and Data Types; Constraints, Queries, Insert, Delete, and Update Statements;
Views, Stored Procedures and Functions; Database Triggers, SQL Injection.

Normalization for Relational Databases: Functional Dependencies and Normalization; Algorithms for
Query Processing and Optimization; Transaction Processing, Concurrency Control Techniques,
Database Recovery Techniques, Object and Object-Relational Databases; Database Security and
Authorization.



Unit — 4 : Operating Systems

Basics of Operating Systems: Operating System Structure, Operations and Services; System Calls,
Operating-System Design and Implementation; System Boot.

Process Management: Process Scheduling and Operations; Interprocess Communication,
Communication in Client—Server Systems, Process Synchronization, Critical-Section Problem,
Peterson’s Solution, Semaphores, Synchronization.

Threads: Multicore Programming, Multithreading Models, Thread Libraries, Implicit Threading,
Threading Issues.

CPU Scheduling: Scheduling Criteria and Algorithms; Thread Scheduling, MultipleProcessor
Scheduling, Real-Time CPU Scheduling.

Deadlocks: Deadlock Characterization, Methods for Handling Deadlocks, Deadlock Prevention,
Avoidance and Detection; Recovery from Deadlock.

Memory Management: Contiguous Memory Allocation, Swapping, Paging, Segmentation, Demand
Paging, Page Replacement, Allocation of Frames, Thrashing, Memory-Mapped Files.

Storage Management: Mass-Storage Structure, Disk Structure, Scheduling and Management, RAID
Structure.

Security: Protection, Access Matrix, Access Control, Revocation of Access Rights, Program Threats,
System and Network Threats; Cryptography as a Security Tool, User Authentication.

Unit — 5 : Data Structures and Algorithms

Data Structures: Arrays and their Applications; Sparse Matrix, Stacks, Queues, Priority Queues, Linked
Lists, Trees, Forest, Binary Tree, Threaded Binary Tree, Binary Search Tree, AVL Tree, B Tree, B+ Tree,
B* Tree, Data Structure for Sets, Graphs, Sorting and Searching Algorithms; Hashing.

Performance Analysis of Algorithms and Recurrences: Time and Space Complexities; Asymptotic
Notation, Recurrence Relations.

Design Techniques: Divide and Conquer; Dynamic Programming, Greedy Algorithms, Backtracking,
Branch and Bound.

Graph Algorithms: Breadth-First Search, Depth-First Search, Shortest Paths, Maximum Flow,
Minimum Spanning Trees.

Complexity Theory: P and NP Class Problems; NP-completeness and Reducibility.



Unit — 6 : Computer Networks

Computer Networks: Network Topologies, Local Area Networks, Metropolitan Area Networks, Wide
Area Network, Wireless Networks, Internet.

Network Models: Layered Architecture, OSI Reference Model and its Protocols; TCP/IP Protocol Suite,
Physical, Logical, Port and Specific Addresses; Switching Techniques.

Functions of OSI and TCP/IP Layers: Framing, Error Detection and Correction; Flow and Error Control;
Sliding Window Protocol, HDLC, Multiple Access — CSMA/CD, CSMA/CA, Reservation, Polling, Token
Passing, FDMA, CDMA, TDMA, Network Devices, Backbone Networks, Virtual LANs. IPv4 Structure and
Address Space; Classful and Classless Addressing; Datagram, Fragmentation and Checksum; IPv6
Packet Format, Mapping Logical to Physical Address (ARP), Direct and Indirect Network Layer Delivery;
Routing Algorithms, TCP, UDP and SCTP Protocols; Flow Control, Error Control and Congestion Control
in TCP and SCTP.

World Wide Web (WWW): Uniform Resource Locator (URL), Domain Name Service (DNS), Resolution
- Mapping Names to Addresses and Addresses to Names; Electronic Mail Architecture, SMTP, POP and
IMAP; TELNET and FTP.

Network Security: Malwares, Cryptography and Steganography; Secret-Key Algorithms, Public-Key
Algorithms, Digital Signature, Virtual Private Networks, Firewalls.



