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UNIT - 1: THEORY OF COMPUTATION AND COMPILERS

Theory of Computation (ToC) Basics — Grammars & its Properties, DFA — NFA-
PDA-NDFA- conversion among them, Chomsky Hierarchy , Ambiguity, Turing
Machine and its variations, Recursive and Recursively, Enumerable Languages;
System Software Introduction — Phases of Compiler and related problems- Lexical
Analysis - Syntax Analysis — Parsing and its types, Semantic Analysis, Attributes and
its types, Run Time System: Storage Organization, Activation Tree, Activation
Record, Stack Allocation of Activation Records, Parameter Passing Mechanisms,

Symbol Table, Intermediate Code Generation and its representation.
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UNIT - 2: SOFT COMPUTING AND RECENT TRENDS

Artificial Intelligence: Informed and uninformed search techniques, Knowledge
representation, Expert Systems, Introduction to Artificial Neural Networks (ANN):
Learning Types and its algorithms, Neural network types, Single Perceptron, Multi-
Layer Perceptron, Self Organizing Maps, Hopfield Network. Fuzzy Sets: Notion of
Fuzziness, Membership Functions, Fuzzification and Defuzzification; Operations on
Fuzzy Sets, Fuzzy Functions and Linguistic Variables; Fuzzy Relations, Fuzzy Rules
and Fuzzy Inference; Fuzzy Control System and Fuzzy Rule Based Systems.
Genetic Algorithms (GA) Encoding Strategies, Genetic Operators, Fitness Functions

and GA Cycle; Problem Solving using GA.



Cloud Computing and loT

SaaS, PaaS, laaS, Public and Private Cloud; Virtualization, Virtual Server,
Cloud Storage, Database Storage, Resource Management, Service Level Agreement,
Basics of loT.

Big Data Systems

Big Data Characteristics, Types of Big Data, Big Data Architecture, Introduction
to Map-Reduce and Hadoop; Distributed File System, HDFS. NOSQL: NOSQL and
Query Optimization; Different NOSQL Products, Querying and Managing NOSQL;
Indexing and Ordering Data Sets; NOSQL in Cloud.
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UNIT - 3: OPERATING SYSTEM and MOBILE TECHNOLOGY

Operating System Structure, Operations and Services; System Calls,
Operating-System Design and Implementation; System Boot. Process Management,
scheduling and its operations, Threads , CPU Scheduling and its types, Deadlocks
and Methods for Handling Deadlocks - Memory Management, Page Replacement
algorithms, Storage Management . File and Input / Output Systems. Linux Operating
Systems -Windows Operating Systems

GSM and CDMA; Services and Architecture of GSM and Mobile Computing;
Middleware and Gateway for Mobile Computing; Mobile IP and Mobile
Communication Protocol; Communication Satellites, Wireless Networks and
Topologies; Cellular Topology, Mobile Adhoc Networks, Wireless Transmission and

Wireless LANs; Wireless Geolocation Systems, GPRS and SMS.
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UNIT - 4: ADVANCE DATABASE MANAGEMENT SYSTEMS AND DATA
COMMUNICATION

Database System Concepts and Architecture - Data Modeling - Codd Rules-
SQL commands, Functional Dependencies and Normalization types. Data Modeling
for Data Warehouses, Concept Hierarchy, OLAP and OLTP; Association Rules,
Classification, Clustering, Regression, Support Vector Machine, K-Nearest
Neighbour, Hidden Markov Model, Summarization, Dependency Modeling, Link

Analysis, Sequencing Analysis, Social Network Analysis.
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Data Communication

Components of a Data Communication System, Simplex, Half- Duplex and
Duplex Modes of Communication; Analog and Digital Signals; Noiseless and Noisy
Channels; Bandwidth, Throughput and Latency; Network Models: Layered
Architecture, OSI Reference Model and its Protocols; TCP/IP Protocol Suite, IPv4
Structure and Address Space; Classful and Classless Addressing, Logical to Physical
Address (ARP), Direct and Indirect Network Layer Delivery; Routing Algorithms.
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UNIT - 5: PROGRAMMING LANGUAGES, SOFTWARE ENGINEERING AND DATA
STRUCTURES ALGORITHM
Programming Languages

Programming in C: Data Types, Sequence Control, Arrays, Structures, Union,
String, Pointers, Functions, File Handling. Object Oriented Programming with C++:
Class, Object, Instantiation, Inheritance, Encapsulation, Abstract Class, and
Polymorphism. Virtual Functions, Overloading, Inheritance, Web Programming:
HTML, XML, Scripting, Java
Software Engineering

Software Process Models - Software Requirements - Software Design -
Software Quality- Estimation and Scheduling of Software Projects - Software Testing-
Software Configuration Management
Data Structures algorithm

Linear and Non-Linear Data structures, Searching and Sorting algorithms,
Trees - Performance Analysis of Algorithms and Recurrences — Algorithm Design
Techniques. Complexity Theory: P and NP Class Problems; NP-completeness and
Reducibility.
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Part Il Research Methods in Sciences
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Unit 6.
Research: Meaning - Objectives — Methods vs Methodology. Types of
Research — Research Process — Research Design — Review of Literature. Sampling
Methods. Measurement and scaling: Qualitative and Quantitative Methods. Statistics in

Research (Mean, Median and Mode) —Chi Square Test — Analysis of Covariance
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Part lll Research Aptitude
Unit 7 - Research Aptitude
Mathematic Aptitude- Reading Comprehension - Reasoning: Deductive Reasoning & Inductive
reasoning, Evaluation and distinguishing, Verbal Classification - Logical Reasoning: Venn
diagram, Reasoning Logical Diagrams: Simple and multi- diagrammatic relationship- Data
Interpretation: Qualitative data, Quantitative Data, Acquisition, and interpretation of data,

Mapping and graphical representation of the data.
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