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COMPUTER NETWORKS  
MCA 301 

 
 
Unit-I  
Introductory Concepts :--- Goals and Applications of Networks, Network structure and 
architecture, the OSI reference model, services, networks topology, Physical Layer- 
transmission, switching methods, Integrated services digital networks, terminal handling.  
 
Unit-II  
Medium access sub layer :--- Channel allocations, LAN protocols, ALOHA Protocols- 
Pure ALOHA, slotted ALOHA, Carrier Sense Multiple Access Protocols, CSMA with 
Collision Detection, Collision free Protocols, IEEE standards, FDDI, Data Link Layer- 
elementary data link protocols, sliding windows protocols, error handling, High Level 
Data Link Control  
 
Unit-III  
Network Layer :--- Point-to Point networks, routing algorithms, congestion control 
algorithms, internetworking, TCP/IP packet, IP addresses, IPv6.  
 
Unit-IV  
Transport Layer :--- Design issues, connection management, TCP window 
Management, User Datagram Protocol, Transmission Control Protocol.  
 
Unit-V  
Application Layer :--- Network Security, DES, RSA algorithms, Domain Name System, 
Simple Network Management Protocol, Electronic mail, File Transfer Protocol, Hyper 
Text Transfer Protocol, Cryptography and compression Techniques.  
 
References  
1. A. S Tanenbaum, “Computer Networks, 3rd Edition”, PHI  
2. W. Stallings, “Data and Computer Communication”, Macmillan Press  
3. Comer, “Computer Networks & Internet”, PHI.  
4. Comer, “Internetworking with TCP/IP”, PHI  
5. Forouzan, “Data Communication and Networking”, TMH 
 
 

DESIGN AND ANALYSIS OF ALGORITHM  
MCA 302 

 
 



Unit-I  
Introduction :--- Algorithms, Analysis of Algorithms, Design of Algorithms, and 
Complexity of Algorithms, Asymptotic Notations, Growth of function, Recurrences 
Sorting in polynomial Time: Insertion sort, Merge sort, Heap sort, and Quick sort Sorting 
in Linear Time: Counting sort, Radix Sort, Bucket Sort Medians and order statistics  
 
Unit-II  
Elementary Data Structure :--- Stacks, Queues, Linked list, Binary Search Tree, Hash 
Table Advanced Data Structure: Red Black Trees, Splay Trees, Augmenting Data 
Structure Binomial Heap, B-Tree, Fibonacci Heap, and Data Structure for Disjoint Sets 
Union-find Algorithm, Dictionaries and priority Queues, mergeable heaps, concatenable 
queues  
 
Unit-III  
Advanced Design and Analysis Techniques :--- Dynamic programming, Greedy 
Algorithm, Backtracking, Branch-and-Bound, Amortized Analysis  
 
Unit-IV  
Graph Algorithms :--- Elementary Graph Algorithms, Breadth First Search, Depth First 
Search, Minimum Spanning Tree, Kruskal’s Algorithms, Prim’s Algorithms, Single 
Source Shortest Path, All pair Shortest Path, Maximum flow and Traveling Salesman 
Problem  
 
Unit –V  
Randomized Algorithms, String Matching, NP-Hard and NP-Completeness 
Approximation Algorithms, Sorting Network, Matrix Operations, Polynomials & the 
FFT, Number Theoretic Algorithms, Computational Geometry  
 
References  
1. Horowitz Sahani, “ Fundamentals of Computer Algorithms”, Golgotia  
2. Coremen Leiserson etal, “ Introduction to Algorithms”, PHI  
3. Brassard Bratley, “Fundamental of Algorithms”, PHI  
4. M T Goodrich etal, “Algorithms Design”, John Wiley  
5. A V Aho etal, “The Design and analysis of Algorithms”, Pearson Education 
 
 

OPERATING SYSTEM  
MCA 303 

 
 
Unit-I  
Introduction :--- Definition and types of operating systems, Batch Systems, multi 
programming, time–sharing parallel, distributed and real-time systems, Operating system 
structure, Operating system components and services, System calls, system programs, 
Virtual machines.  



 
Unit-II  
Process Management :--- Process concept, Process scheduling, Cooperating processes, 
Threads, Interprocess communication, CPU scheduling criteria, Scheduling algorithms, 
Multiple-processor scheduling, Real-time scheduling and Algorithm evaluation.  
 
Unit-III  
Process Synchronization and Deadlocks :--- The Critical-Section problem, 
synchronization hardware, Semaphores, Classical problems of synchronization, Critical 
regions, Monitors, Deadlocks-System model, Characterization, Deadlock prevention, 
Avoidance and Detection, Recovery from deadlock, Combined approach to deadlock 
handling.  
 
Unit-IV  
Storage management :--- Memory Management-Logical and Physical Address Space, 
Swapping, Contiguous Allocation, Paging, Segmentation with paging in MULTICS and 
Intel 386, Virtual Memory, Demand paging and its performance, Page replacement 
algorithms, Allocation of frames, Thrasing, Page Size and other considerations, Demand 
segmentation, File systems, secondary Storage Structure, File concept, access methods, 
directory implementation, Efficiency and performance, recovery, Disk structure, Disk 
scheduling methods, Disk management, Recovery, Disk structure, disk scheduling 
methods, Disk management, Swap-Space management, Disk reliability.  
 
Unit-V  
Security & Case Study :--- Protection and Security-Goals of protection, Domain of 
protection, Access matrix, Implementation of access Matrix, Revocation of Access 
Rights, language based protection, The Security problem, Authentication, One Time 
passwords, Program threats, System threats, Threat Monitoring, Encryption. Windows 
NT-Design principles, System components, Environmental subsystems, File system, 
Networking and program interface, Linux system-design principles, Kernel Modules, 
Process Management, Scheduling, Memory management, File Systems, Input and 
Output, Interprocess communication, Network structure, security  
 
References  
1. Abraham Siberschatz and Peter Baer Galvin, “Operating System Concepts”, Fifth 
Edition, Addision-Wesley  
2. Milan Milankovic, “Operating Systems, Concepts and Design”, McGraw-Hill.  
3. Harvey M Deital, "Operating Systems", Addison Wesley  
4. Richard Peterson, “Linux: The Complete Reference”, Osborne McGraw-Hill. 
 
 

DATABASE MANAGEMENT SYSTEM  
MCA 304 

 
 



Unit- I  
Introduction :--- An overview of database management system, Database System Vs 
File System, Database system concepts and architecture, data models schema and 
instances, data independence and data base language and interfaces, Data definitions 
language, DML, Overall Database Structure. Data Modeling using the Entity 
Relationship Model: ER model concepts, notation for ER diagram, mapping constraints, 
keys, Concepts of Super Key, candidate key, primary key, Generalization, aggregation, 
reduction of an ER diagrams to tables, extended ER model, relationships of higher 
degree.  
 
Unit- II  
Relational data Model and Language :--- Relational data model concepts, integrity 
constraints: entity integrity, referential integrity, Keys constraints, Domain constraints, 
relational algebra, relational calculus, tuple and domain calculus. Introduction to SQL: 
Characteristics of SQL, Advantages of SQL, SQL data types and literals, Types of SQL 
commands, SQL operators and their procedure, Tables, views and indexes, Queries and 
sub queries, Aggregate functions, Insert, update and delete operations, Joins, Unions, 
Intersection, Minus, Cursors in SQL. PL/SQL, Triggers and clusters.  
 
Unit- III  
Data Base Design & Normalization :--- Functional dependencies, normal forms, first, 
second, third normal forms, BCNF, inclusion dependencies, loss less join 
decompositions, normalization using FD, MVD, and JDs, alternative approaches to 
database design.  
 
Unit- IV  
Transaction Processing Concepts :--- Transaction system, Testing of serializability, 
Serializability of schedules, conflict & view serializable schedule, recoverability, 
Recovery from transaction failures, log based recovery, checkpoints, deadlock handling.  
 
Unit- V  
Concurrency Control Techniques :--- Concurrency control, locking Techniques for 
concurrency control, Time stamping protocols for concurrency control, validation based 
protocol, multiple granularity, Multi-version schemes, Recovery with concurrent 
transaction. Transaction Processing in Distributed system, data fragmentation. 
Replication and allocation techniques for distributed system, overview of concurrency 
control and recovery in distrusted database.  
 
References  
1. Date C J, “An Introduction To Database System”, Addision Wesley  
2. Korth, Silbertz, Sudarshan, “Database Concepts”, McGraw Hill  
3. Elmasri, Navathe, “Fundamentals Of Database Systems”, Addision Wesley  
4. Paul Beynon Davies, “Database Systems”, Palgrave Macmillan  
5. Bipin C. Desai, “An introduction to Database Systems”, Galgotia Publication  
6. Majumdar & Bhattacharya, “Database Management System”, TMH  



7. Ramakrishnan, Gehrke, “Database Management System”, McGraw Hill  
8. Bharti P.K, “An introduction 
 
 

OBJECT ORIENTED SYSTEMS AND C++  
MCA 305 

 
 
Unit-I  
Object Modeling Object & classes, Links and Associations, Generalization and 
Inheritance, Aggregation, Abstract classes, A sample object model, Multiple Inheritance, 
Meta data, candidate keys, constraints.  
 
Unit-II  
Dynamic Modeling Events and States, Operations and Methods, Nested state Diagrams, 
Concurrency, Relation of Object and Dynamic Models, advanced dynamic model 
concepts, a sample dynamic model.  
 
Unit-III  
Functional Modeling Functional Models, Data flow Diagrams, Specifying Operations, 
Constraints, a sample functional model.  
 
Unit-IV  
Programming in C++ Classes and objects in C++, Functions, Constructors, Destructors, 
Inheritance, Functions overloading, Operator Overloading, I/O Operations. Real life 
applications, Extended Classes, Pointer, Virtual functions, Polymorphisms, Working with 
files, Class templates, Function templates.  
 
Unit-V  
Translating object oriented design into an implementation, OMT Methodologies, 
examples and case studies to demonstrate methodology, comparison of Methodology, 
SA/SD, and JSD.  
 
References  
1. Rambaugh James etal, “Object Oriented Design and Modeling”, PHI-1997  
2. Bjarne Stroustrup, “C++ Programming Language”, Addison Wesley  
3. Balagurusamy E, “Object Oriented Programming with C++”, TMH, 2001  
4. Booch Grady, “Object Oriented Analysis and Design with application 3/e”, Pearson  
5. Lipman, Stanley B, Jonsce Lajole, “ C++ Primer Reading”, AWL, 1999  
6. Dillon and Lee, “Object Oriented Conceptual Modeling”, New Delhi PHI-1993  
7. Stephen R. Shah, “Introduction to Object Oriented Analysis and Design”, TMH  
8. Berzin Joseph, “Data Abstraction: the object oriented approach using C++”, McGraw 
Hill  
9. Mercer, “Computing Fundamental with C++”, Palgrave Macmillan 
 



 

COMPUTER BASED OPTIMIZATION 
TECHNIQUES  

MCA 306 
 
 
Unit I  
Preliminaries :--- Inventory Models and Replacement problems: Inventory models –
various costs-deterministic inventory models, Single period inventory model with 
shortest cost, stochastic models, Application of inventory models, Economic lot sizes-
price breaks, Replacement problems-capital equipment-discounting costs-replacement in 
anticipation of failure- group replacement-stochastic nature underlying the failure 
phenomenon.  
 
Unit II  
Linear Programming Problems (LPP) :--- Definition of LPP, Graphical Solutions of 
Linear Programming Problems, Simplex Method, and Artificial Variable Method, Two 
Phase Method, Charnes’ Big-M Method, Sensitivity Analysis, Revised Simplex Method, 
Duality, Dual Simplex Method  
 
Unit III  
Integer Linear Programming Problems :--- Integer Linear Programming Problems, 
Mixed Integer Linear Programming Problems, Cutting Plane Method, Branch and Bound 
Method, 0-1 integer linear programming problem. Transportation Problems: Introduction 
to Transportation Model, Matrix Form of TP, Applications of TP Models, Basic Feasible 
Solution of a TP, Degeneracy in TP, Formation of Loops in TP, Solution Techniques of 
TP, Different Methods for Obtaining Initial Basic Feasible Solutions viz. Matrix Minima 
Method, Row Minima Method, Column Minima Methods, Vogel’s Approximation 
Method, Techniques for Obtaining Optimal Basic Feasible Solution. Assignment 
Problems: Definition, Hungarian Method for AP.  
 
Unit IV  
Introduction to NLP :--- Definition of NLP, Convex Programming Problems, Quadratic 
Programming Problems, Wolfe’s Method for Quadratic Programming, Kuhn-Tucker 
Conditions, Geometrical Interpretation of KT-Conditions, KT-Points etc. Dynamic 
Programming: Bellman’s Principle of optimality of Dynamic Programming, Multistage 
decision problem and its solution by Dynamic Programming with finite number of stages, 
Solution of linear programming problems as a Dynamic Programming problem  
 
Unit V  
Queuing Theory Introduction to Queues, Basic Elements of Queuing Models, Queue 
Disciplines, Memoryless Distribution, Role of Exponential and Poisson Distributions, 
Markovian Process, Erlang Distribution, Symbols and Notations, Distribution Of 
Arrivals, Distribution of Service Times, Definition of Steady and Transient State, Poisson 
Queues.  



 
References :---  
1. Hadley, G.,”Linear Programming, and Massachusetts”, Addison-Wesley  
2. Taha, H.A, ”Operations Research – An Introduction”, Macmillian  
3. Hiller, F.S., G.J. Lieberman, ” Introduction to Operations Research”, Holden-Day  
4. Harvey M. Wagner, “Principles of Operations Research with Applications to 
Managerial Decisions”, Prentice Hall of India Pvt. Ltd.  
5. Swarup K etal, “Operation Research”, S. Chand 


