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1.0  Objectives of the MCA course 
 
The M.C.A. program prepares students to take up positions as systems analysts, 
systems designers, programmers, and managers in any field related to information 
technology. The program, therefore, aims at imparting comprehensive knowledge with 
equal emphasis on theory and practice. The M.C.A. students are encouraged to 
spend a full semester working in the industry/ in the institute giving them insight into 
the workings of the IT world. However, the course curriculum will have enough 
flexibility to enable a student to undertake advance studies in Computer Science later 
on. 
 
2.0  Course Outline Semester Wise 
 Semester-I   
Subject 
Code 

Subject Contact Hrs. Credit

MCC101 Programming in C 3-1-0 4 
MCC102 Micro-processors and Assembly Language 

Programming 
3-1-0 4 

MCC103 Discrete Mathematics 3-1-0 4 
MCC104 Engineering Economics and Costing 3-0-0 3 
MCC105 Financial Accounting 3-0-0 3 
MCC106 Communicative English 2-0-0 2 
MCL107 Communicative English Lab-I 0-0-3 2 
MCL108 Lab – I (C Programming Lab) 0-0-6 4 
MCL109 Lab – II (Assembly Language Programming Lab) 0-0-3 2 
Total   28 
 Semester-II   
MCC201 Data Structures Using C 3-0-0 3 
MCC202 Computer Organization and System architecture 3-1-0 4 
MCC203 Object orientated Programming using C++ 3-0-0 3 
MCC204 Theory of Computation 3-0-0 3 
MCC205 Computer Based Numerical Methods 3-0-0 3 
MCC206 Business Communication in English 2-0-0 2 
MCL207 Communicative Practice Lab-II 0-0-3 2 
MCL208 Lab – III (Data Structure in C Lab) 0-0-6 4 
MCL209 Lab – IV (C++ Programming Lab.) 0-0-3 2 
MCS210 Seminar 0-0-3 2 
Total   28 
 Semester-III   
MCC301 Analysis and Design of Algorithms 3-1-0 4 
MCC302 Operating Systems 3-1-0 4 
MCC303 Computer Networks 3-0-0 3 
MCC304 Data Base Systems 3-1-0 4 
MCC305 Probability and Statistics 3-0-0 3 
MCC306 Management Information System 3-0-0 3 
MCL307 Lab – V (Operating System & Network Lab.) 0-0-6 4 
MCL308 Lab – VI (Data base Lab) 0-0-3 2 
MCL309 Communication and Interpersonal Skills for 

Corporate Readiness 
0-0-2 1 

Total   28 



 Semester – IV   
MCC401 Programming with Java 3-1-0 4 
MCC402 Computer Graphics & Multimedia 3-0-0 3 
MCC403 Software Engineering 3-0-0 3 
MCC404 Compiler Design 3-1-0 4 
MCC405 Quantitative Techniques-I (Operations Research)  3-0-0 3 
MCC406 E-Commerce & ERP 3-0-0 3 
MCL407 Lab – VII (Programming with Java Lab.) 0-0-6 4 
MCL408 Lab – VIII (Comp. Graphics & Multimedia Lab.) 0-0-3 2 
MCS409 Seminar 0-0-3 2 
Total   28 
 
 

3RD SEMESTER 
MCC 301  ANALYSIS AND DESIGN OF ALGORITHMS 

 
Module-I      (13 hours) 
Introduction to analysis and design of algorithm, Growth of functions, Asymptotic notations, 
Recurrences, Solution of recurrences by substitution, Recurrence tree and the master method. 
Divide and conquer algorithms (Worst case analysis of merge sort, quick sort and heap sort 
algorithms), Priority queue, Data structure for disjoint sets (Disjoint set operations, linked list 
representation, disjoint set forests) 
 
Module-II      (13 hours) 
Dynamic programming approach: Matrix chain multiplication, longest common subsequence. 
Greedy method: Activity solution problem, Greedy verses dynamic programming, Huffman codes. 
Concept of backtracking, branch & bound design techniques. 
Graph algorithms: Minimal spanning tree (Kruskal and Prim’s algorithms), Single source shortest 
paths (Bellman-Ford and Dijkstra’s algorithm), Floyd’s algorithm. 
 
Module –III      (14 hours) 
Flow Network, Ford-Fulkerson method, Fast Fourier Transform, Rabin-Karp string matching 
algorithm. 
NP-Completeness, Polynomial time solvability, Verification and Reducibility, NP complete 
problems (without proof), Approximation algorithm for the traveling salesman problem. 
 
Text book: 

1. T.H. Cormen, C.E. Leiserson, R.L. Rivest and L.Stein, “Introduction to Algorithms” , 
Second Edition, PHI Learning, 2002 
Chapters: 1, 2, 3, 4(excluding 4.4), 6, 7 (7.4.1), 15(15.2, 15.3. 15.4), 16(16.1, 16.2, 16.3), 
21(21.1, 21.2, 21.3) 23, 24(24.1, 24.2, 24.3), 26(26.1, 26.2), 30(30.1, 30.2), 32(32.1, 32.2), 
34, 35(35.2) 

 
Reference books: 

1. E. Horowitz, S. Sahani, S. Rajsekharan, ”Fundamentals of Computer Algorithms”, Second 
Edition, Universities Press, 2007 

2. J. Kleinbers, E.Tardos, Algorithm design, Pearson Education Inc., New Delhi , 2006 
3. R. Johnsonbaugh, M. Schaefer, “Algorithms”, Pearson Education Inc., New Delhi , 2004 
4. Kenneth A. Berman & Jerome L. Paul, “Algorithms”, Revised Edition, 2005, CENGAGE 

Learning India Pvt. Ltd., New Delhi. 
5. Anany V. Levitin, “Introduction to the Design and Analysis of Algorithms”, Second 

Edition, 2007, Pearson Education Inc., New Delhi.  
6. Michael T. Goodrich and Roberto Tamassia, “Algorithm Design: Foundations,   
     Analysis, and Internet Examples”, 2nd Edition,  Wiley India Pvt. Ltd., New Delhi 



 
 
 

MCC 302:  OPERATING SYSTEMS  
  
 
Module-1      (16 hours)  
Introduction — Evolution of Operating Systems, Types of operating systems, Operating System 
Structures, Hardware and software structures needed for an operating system.  
Process Management: Processes—States & Life cycle of process, Schedulers, Context Switching, 
Process scheduling policies—Preemptive vs. Non-preemptive, CPU scheduling algorithms, 
Threads—States & Life cycle of thread, thread scheduling, Types of threads & Examples. Inter-
process Communication (IPC) Mechanisms—Concurrent processes, Process synchronization, 
Critical Section, Peterson’s Solution, Classic IPC Problems, Semaphores, Concurrent 
programming, Monitors. 
 
Module-2      (14hours) 
Deadlock—Basic cause of deadlock, Conditions for deadlock, resource allocation graph, Wait for 
graph, Strategies for handling deadlocks, Starvation, Havender’s linear ordering principle, deadlock 
avoidance & detection, Safe state, Dijikstra’s Banker’s Algorithm. 
Memory Management:  Main Memory, Static & Dynamic Partition schemes, multiple partitions 
schemes, Fragmentation, Compaction, Buddy Systems, Partition selection algorithms, de-allocation 
strategy, Swapping, Contiguous Memory Allocation, Paging, Structure of the Page Table, 
Segmentation, Virtual Memory: Demand Paging, Copy-on-Write, Page Replacement Policies, 
Belady’s Anomaly, Thrashing,  Working set model. 
 
Module-3      (10hrs) 
Storage (File and Device) Management: File-System Interface, File-System Implementation, 
Mass-Storage Structure, Disk Scheduling, RAID Structure, I/O Systems. 
Outline of : Multiprocessor Management, Protection & Security, Real-Time Operating Systems, 
and Multimedia Operating Systems, Case Studies: Windows XP/ Vista, Linux.  
 
Text books: 

1. Abraham Silberschatz, Peter Baer Galvin, Greg Gagne, “Operating System Concepts”, Eighth  
Edition, 2009, Wiley India Pvt. Ltd., New Delhi.  
Reading Chapters: 1-15 & 19-22 (excluding chapters: 16, 17, 18, and 23). 

2. Harvey M. Deitel, Paul J. Deitel, David R. Choffnes, “Operating Systems”, Third Edition, 2004, 
Pearson Education Inc., New Delhi.  

 
 
Reference Books: 
 

1. Andrew S. Tanenbaum, “Modern Operating Systems”, Third Edition, 2008, PHI Learning Pvt. Ltd., / 
Pearson Education Inc., New Delhi. 

2. Ramez Elmasri, A. G. Carrick, David Levine, “Operating Systems: A Spiral Approach”, First 
Edition, 2009, McGraw-Hill Education (India), New Delhi. 

3. Ann McIver Hoes and Ida M. Flynn, "Understanding Operating Systems”, Fifth Edition, 2009, 
CENGAGE Learning India Pvt. Ltd., New Delhi.  

4. Gary Nutt, “Operating Systems”, 3rd Edition, 2004, Pearson Education Inc., New Delhi.  
5. William Stallings, “Operating Systems: Internals and Design Principles”, Sixth Edition, 2009, PHI 

Learning Pvt. Ltd., / Pearson Education Inc., New Delhi.  

 

 
 



 

MCC 303:  COMPUTER NETWORKS 
 
 
 
 
Module-I      (12 hours)  
Introduction to Data Communications and Networking, Evolution of Computer Networks, General 
Principles of Network Design: Topologies, Network Models (ISO-OSI, TCP/IP), Network 
Architecture & Standardization (IEEE 802.x), Example Networks, Access Networks.  
Physical Layer: Theoretical Basis for Data Communication-Data, Signals, Transmission (Digital vs 
Analog), Throughput, Bandwidth, Bit rate, Baud Rate, Data rate measurement-Nyquist formula & 
Shannon capacity, Multiplexing, Transmission Media (Guided Media, Unguided media: Wireless), 
Switching (Circuit , Message, Packet). 
 
Module-II      (16 hours)  
Data Link Layer: Data Link Layer Design Issues, Error detection and Correction, Data Link 
Control, Elementary Data Link Protocols, Sliding Window Protocols, Protocol Verification, MAC 
Sub layer: Channel Allocation Problems, Multiple Access Protocols, Ethernet, Wireless LANs, 
Broadband Wireless, Bluetooth, Data Link Layer Switching, Network devices: Repeater, Hubs, 
Bridges, Switches, Routers, Gateways, Backbone networks and Virtual LANs, Wireless WANs, 
Virtual Circuit Networks: Frame Relay and ATM 
Network Layer: Network Layer Design Issues, Logical Addressing, Internet Protocol, Address 
Mapping, Error Reporting and Multicasting, Delivery, Forwarding, Routing Algorithms. 
 
Module-III      (12 hours)  
Transport Layer: Transport Service, Elements of Transport Protocols, Process to Process 
Delivery—UDP, TCP, Congestion Control, Congestion Control Algorithms, Quality of Service. 
Application Layer: DNS, Remote Logging, File transfer, SNMP, Multimedia, Ziff’s law. 
Security: Cryptography, Network Security, Kerberos, Internet Security: IPSec, SSL/TLS, PGP, 
VPN, Firewalls. 
 
Text Books: 

1. Behrouz A. Forouzan, “Introduction to Data Communications and Networking”, Fourth 
Edition, 2007, McGraw-Hill Education (India), New Delhi. 

2. Natalia Olifer & Victor Olifer, “Computer Networks: Principles, Technologies and 
Protocols”, First Edition, 2006, Wiley India Pvt. Ltd., New Delhi. 

Reference Books: 
1. Andrew S. Tanenbaum, “Computer Networks”, Fourth Edition, 2003, PHI Learning Pvt. 

Ltd., / Pearson Education Inc., New Delhi. 
2. James F. Kurose, Keith W. Ross, “Computer Networking: A Top-Down Approach 

Featuring the Internet”, 4th Edition (2008), Pearson Education Inc., New Delhi. 
3. Wayne Tomasi, “Introduction to Data Communications and Networking”, First Edition, 

2005, Pearson Education Inc., New Delhi. 
4. Prakash Gupta, “Data Communication and Computer Networks”, 2008, PHI Learning Pvt. 

Ltd., New Delhi. 
5. Curt White, “Data Communications and Networking”, First Edition, 2008, CENGAGE 

Learning India Pvt. Ltd., New Delhi. 
6. L. L. Peterson & B. S. Davie,” Computer Networks”, Fourth Edition, Elsevier Inc,  

 
 
 
 
 
 
 
 



MCC 304:  DATABASE SYSTEMS 
 

Module 1      (10 hours)  
 
Introduction: Data & Information, Evolution of Database Systems, Overview of a DBMS, 
Database System Concepts & Architecture - Data models, schemas and instances, Data Abstraction, 
Data Independence, Database languages and interfaces. 
Database Characteristics: Data modeling using Entity - Relationship (ER) Model: Entity sets, 
attributes and keys, Relationship types, sets, roles and structural constraints, Weak Entity types. 
Data Models: Relational, Network, Hierarchical and Object Oriented. 
 The Relational model: Relational data model concepts, Codd’s 12 rules, Relational model 
constraints and schemas, Relational Algebra and Relational calculus, Constraints on Relations, 
Relational database design by ER & EER to Relational Mapping, Database Language SQL & QBE. 
SQL Programming Techniques: Constraints and Triggers, Views and Indexes, SQL in Server 
Environment. 
 
Module 2      (16 hours) 
 
Database Design: Data dependency, Armstrong’s Axioms, Functional dependencies and 
Normalization of Relational Databases, First, Second and Third Normal forms, Boyce-Codd 
Normal form (BCNF),  Relational Database design Algorithms and further dependencies, De-
normalization 
Storage Strategies and file organizations: Disc Storage, Basic File Structures and Hashing, 
Indexing structures for files, multi-level indexing using B-trees and B+-trees. 
Query Processing and Optimization: Evaluation of Relational Algebra Expressions, Query 
Equivalence, Join strategies, Query Execution, Query Compiler, and Query Optimization 
Algorithms. 
 
Module 3      (14 hrs) 
Transaction processing concepts: Introduction to Transaction Processing concepts and Theory, 
ACID Properties, concurrency control, Serializability and Recoverability, Database recovery 
techniques - Shadow paging, ARIES recovery algorithm, Database Security. Deadlock: Detection, 
Avoidance and Recovery.  
Outline of: Information Integration, Data Mining, Data Warehousing and OLAP, Database 
Systems and the Internet, Search Engines, Semi-structured Data Model, XML and Web Databases, 
Object & Object Relational Databases, Distributed Databases, Deductive Databases, Mobile 
Databases, Multimedia Databases, GIS. 
 
 
Text Books: 

1. Ramez Elmasri and Shamkant B. Navathe, “Fundamentals of Database Systems”, Fifth 
Edition (2007) , Pearson Education Inc., New Delhi.  

2. Abraham Silberschatz, Henry F. Korth and S. Sudarshan, “Database Systems Concepts”, Fifth Edition 
(2006), McGraw-Hill Education , New Delhi 

Reference Books: 
1. Hector Garcia-Molina, Jeffret D. Ullman, Jenniffer Widom, “Database Systems: A Complete 

Book”, Second Edition, 2009, Pearson Education Inc., New Delhi. 
2. Peter Rob & Carlos Coronel, “Database Systems: Design, Implementation, and Management”, 

Eighth Edition, 2009, CENGAGE Learning India Pvt. Ltd., New Delhi. 
3. Mark L. Gillenson, “Fundamentals of Database Management Systems”, First Edition, 2005, Wiley 

India Pvt. Ltd., New delhi. 
4. Nilesh Shah, “Database Systems Using Oracle”, Second Edition, 2005, PHI Learning Pvt. Ltd., 

New Delhi. 
5. Raghu Ramakrishnan, Johannes Gehrke, “Database Management Systems”, Third 

Edition (2003), McGraw-Hill Education (India), New Delhi. 
 



 

MCC: 305  PROBABILITY AND STATISTICS 
 
 
Module 1      (13 hours)  
Probability:  Introduction, Probability of an event, additive rule & multiplication rule, conditional 
probability Bayes’ rule, random variable, discrete and continuous probability distribution, Joint 
probability distribution, Mathematical expectation, Variance and co-variance of random variables, 
Mean and co-variance of linear combination of random variables, Chebyshev theorem, Binomial & 
Multinomial, Hypo-geometric, Geometric, Poisson distribution. 
Module 2      (13 hours) 
Uniform, Normal, Exponential Distribution, Weibull’s Distribution, Chi-square distribution, 
Sampling Distribution: Sampling distribution of S2, t- distribution, F-distribution  
Estimation of parameter: methods of estimation, Estimating the mean of a sinle sample, Standard 
error, Prediction interval, Tolerance limits, Estimating the difference between means of two 
samples,  Estimating proportion and variance of a single sample, Estimating the difference between 
two proportions and variances of two samples, maximum likelihood estimation.  
Module 3      (14 hours) 
Test of hypothesis: one and two tailed test, test on a single mean when variance is known & 
variance is unknown. Test on two means, test on a single mean population and test on two 
populations. One and two sample test for variance. χ2 test for goodness of fit and test for 
independence.  
Introduction to linear regression: Simple regression models, Method of least square, Properties of 
least square estimators, Inferences concerning the regression coefficients, Coeficients of 
determination and its application. 
 
Statistical quality control (Simple idea only) 
 
 
 
Text Book: 

1. Ronald E. Walpole, Raymond H. Myers, Sharon L. Myers & Keying Ye, “Probability & 
Statistics for Engineers & Scientists", Eighth Edition, 2007, Pearson Education Inc., 
New Delhi. 

2. Jay L. Devore, “Probability and Statistics for Engineering and Sciences”,   
Seventh Edition, Thomson/CENGAGE Learning India Pvt. Ltd 

 
Reference Books: 
 

1. William Mendenhall, Robert J. Beaver & Barbara M. Beaver, "Introduction to Probability 
and Statistics", 13th Edition, 2009, CENGAGE Learning India Pvt. Ltd., New Delhi. 

2. Arnold Allen, “Probability Statistics and Queuing Theory with Computer Science 
Applications”, Second Edition, 2005, Elsevier India Pvt. Ltd., New Delhi.  

3. Levin and Rubin, “Statistics for Management”, PHI 
4. T. Veerarajan,” Probability, Statistics and Random Processes”, Tata McGraw 

Hill 
5. Ronald Deep, “ Probability and Statistics”, Academic Press 

 
 
 
 
 
 



 

 

MCC: 306 MANAGEMENT INFORMATION SYSTEMS        
 
Module-I      (12 hours)  
 
Fundamentals of Information Systems, Systems approach to problem solving, Developing 
information system solutions. Information system components, Information quality, Data resource 
management, Database, Data models, Information Systems in marketing, manufacturing, HRM, 
Accounting and Finance.  
 
Module-II      (12 hours)  
Information analysis and design tools : Decision tools, Decision Table, Structured Analysis, 
Dataflow Analysis, Tools for dataflow strategy, Developing dataflow diagrams, Leveling, Data 
dictionary, Structured flow chart, HIPO, Warnier/ORR diagram 
 
Module-III      (12 hours)  
 
Planning & implementation of Information Systems, Transaction Processing Systems, Executive 
information Systems, Decision Support Systems, Expert Systems, Knowledge Management. 
Computer crime, Security (Goals, risks, controls, security & recovery measures of IS, economics 
of  information security) & ethical challenges. 
 
Text Books: 
 

1. James A. O'Brien, George M. Marakas, “Management Information Systems”, Eighth 
Edition, 2008, McGraw-Hill Education (India), New Delhi. 

2. Kenneth C. Laudon, Jane P. Laudon, “Management Information Systems”, Tenth 
Edition, Pearson Education Inc., New Delhi. 

 
Reference Books: 
 

1. Kenneth E. Kendall, Julie E. Kendall “System Analysis and design”, PHI Learning Pvt. Ltd., 
New Delhi. 

2. James A. Senn “Analysis & Design of Information Systems”, McGraw-Hill Education, New 
Delhi 

3.  Effy Oz, “Management Information Systems”, Sixth Edition, 2009, CENGAGE Learning 
India Pvt. Ltd., New Delhi. 

4. Robert G. Murdick, Joel E. Ross, James R. Claggett, “Information Systems for Modern 
Management”, Third Edition, PHI Learning Pvt. Ltd., New Delhi. 

5. Stephen Haag, Maeve Cummings, Amy Philips, “Management Information Systems”, 
Sixth Edition, 2007, McGraw-Hill Education (India), New Delhi. 

6. Gordon B. Davis, Margarethe H. Olson, “Management Information Systems”, Second 
Edition, 1985, McGraw-Hill Education (India), New Delhi. 

7. Mahadeo Jaiswal, Monika Mital, “Management Information Systems”, First Edition, 2004, 
Oxford University Press, New Delhi. 

 
 
 
 
 
 
 



 
 
 

MCL: 307 OPERATING SYSTEMS AND NETWORKS LAB    
 
          
              Topics  
 
01. UNIX Structures, UNIX/LINUX Commands, Common Commands practice session.    
02. vi/vim editor basics, creating & managing files with vi/vim.    
03. Working with sed and awk, programming with awk.    
04. Shell scripting, shell variables, data types.   
05. Shell programming-control structures, loops etc.   
06. Creating processes- fork and join, pid, child process.   
07. Implementing Threads, Thread programming.   
08. Inter process communication-Producer & consumer.    
09. Implementing readers and writers problem using c/c++.                                         
10. Implementing sleeping barber problem using c/c++.                                         
11. Implementing semaphores using c/c++.    
12. Implementing deadlock mechanism using c/c++.   
13. Implementing bankers algorithm using c/c++.   
14. Simulation program for memory allocation & de-allocation.   
15. Implementing file allocation problem using c/c++.   
16. Socket programming in C: Client and server Sockets.    
17. Connection establishment through TCP/IP Sockets.   
18. Communicating with server w. r. t. clients via sockets   
19. Implementing a File copy program using Sockets.    
20. Creating and Installing Server Software.          
 

 
 
 
 

MCL: 308   DATABASE LABORATORY USING ORACLE     
 
         Topics  
 
01. Installation of Oracle or MySQL.    
02. Learning basic DDL and DML commands   
03. Learning basic DCL and TCL commands.   
04. Insertion, Deletion, Updating to a table using SQL commands   
05. Working with dual table.   
06. Data retrieval using Select & where clause.   
07. Oracle inbuilt functions-Date, aggregate, group by etc.   
08. Use of Joins and Sub queries.   
09. Views, sequences and indexes.                                         
10. Managing users, privileges and roles.                                        
11. PL/SQL-Data types, control structures.    
12. Creating procedures with PL/ SQL.   
13. Error handling in PL/ SQL.   
14. Cursor Management in PL/ SQL.   
15. Sub program design in PL/ SQL.   
16. Writing Program segments in embedded SQL using C/C++.   
17. Writing Programs on Packages & triggers.   
18. Implementing OO features in Oracle.   
19. Report generation using SQL.   
20. Database backup & Recovery Management.           

 
 
 
 



 
 
 
 
MCL 309 COMMUNICATION AND INTERPERSONAL SKILLS FOR 

CORPORATE READINESS       
 
Lab                                                                                         30 hours     
 
This course will focus on communication in professional (work-related) situations of the kind that 
BPUT graduates may expect to encounter on entering the professional domain.  
Some typical forms of work-related communication, oral or written, are listed below. Practice 
activities for all four skills can be designed around these or similar situations.  
 
1.        Gaining entry into an organization 

i.       Preparing job-applications and CVs   
ii.      Facing an interview  
iii.     Participating in group discussion (as part of the recruitment process)  

 
2         In-house communication 
 
  a.       Superior/ Senior    subordinate / junior  (individual  individual / group)                                
        i.     Welcoming new entrants to the organization, introducing the workplace culture 
               etc.  
        ii.    Briefing subordinates / juniors : explaining duties and responsibilities etc. 
        ii.    Motivating subordinates / juniors (‘pep talk’) 

  iii.   Instructing/ directing subordinates/ juniors  
  iv.   Expressing / recording appreciation, praising / rewarding a subordinate or junior  
  v    Reprimanding / correcting / disciplining a subordinate/junior (for a lapse) ; asking 
         for an explanation etc. 

   
b.       Subordinate / Junior  Superior / Senior  

i. Responding to the above 
ii. Reporting problems / difficulties / deficiencies 
iii. Offering suggestions 

 
 
 
 

************************** 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

4TH Semester 
 

 

 

MCC 401:  PROGRAMMING WITH JAVA          
 
 
Module – 1      (16 hours)  
Introduction to Java Programming Language, Data Types and Operations, Structured Programming, 
Selection Statements, Loops, Methods, Method Abstraction and Stepwise Refinement, Arrays, 
Object-Oriented Programming: Classes and Objects, Constructors, Implementing & Designing 
Classes, Use of Keywords: static, final, this, Class Abstraction and Encapsulation, Strings and 
Text I/O, Inheritance and Polymorphism, use of super keyword, Overriding vs. Overloading, 
Object: The Cosmic Superclass, Abstract Classes and Interfaces, Packages, Object-Oriented 
Design and Patterns. 
 
Module – 2      (12 hours)  
GUI Programming: GUI Basics, Graphics, Event-Driven Programming, Creating User Interfaces, 
Applets and Multimedia, Exception Handling, Binary I/O, Files & Streams, Recursion, Dynamic 
Binding, Generics & Generic Programming, Java Collections Framework, Algorithm Efficiency, 
Searching & Sorting. 
 
Module – 3      (12 hours) 
Multithreading, Networking, JDBC, Internationalization, Advanced GUI Programming: MVC, 
JavaBeans and Bean Events, Containers, Layout Managers, and Borders, Menus, Toolbars, Dialogs 
and Swing Models, JTable and JTree, New Features of Java.  
 
Text Books: 
    

1. Y. Daniel Liang, “Introduction to Java Programming: Comprehensive Version”, 7th 
Edition, 2009, Pearson Education Inc., New Delhi.  
(Book Chapters: 1 to 24, 26, 29 to 37) 

2. Cay S. Horstmann, “Big Java”, 3rd Edition, Wiley India Pvt. Ltd., New Delhi. 
 

Reference Books: 
 
1. Richard A. Johnson, “An Introduction to Java Programming and Object Oriented 

Application Development”, First Edition, 2007, CENGAGE Learning India Pvt. Ltd., New 
Delhi. 

2. E. Balagurusamy, “Programming with Java: A Primer”, 3rd Edition, 2008, McGraw-Hill 
Education (India), New Delhi. 

3. Harvey M. Deitel & Paul J. Deitel, “Java How to Program”, 8th Edition, 2009, PHI Learning 
Pvt. Ltd., New Delhi. 

4. Mahesh P. Bhave & Sunil A. Patekar, “Programming with Java”, First Edition, 2009, 
Pearson Education, Inc. New Delhi. 

5. P. Radha Krishna, “Object-Oriented Programming through Java”, First Edition, 2007, 
Universities Press (India) Pvt. Ltd., Hyderabad. 



MCC 402  COMPUTER GRAPHICS AND MULTIMEDIA       
 
 
Module – 1     (14 hours)  
Computer Graphics: A Survey of Computer graphics, Overview of Graphics System:  Video 
Display Devices, Raster-Scan Systems, Input Devices, Hard-Copy Devices, Graphics Software, 
Introduction to OpenGL.  
Graphics Output Primitives:  Point and Lines, Algorithms for line, circle & ellipse generation, 
Filled-Area Primitives. Attributes of Graphics Primitives: Point, line, curve attributes, fill area 
attributes, fill methods for areas with irregular boundaries, Antialiasing.  
Geometric Transformations (both 2-D & 3-D): Basic Geometric Transformations, Matrix 
Representation and Homogeneous Coordinates, Composite Transformations, Inverse 
Transformations, Other Transformations (Reflection, shear), Transformation between coordinate 
systems, Affine Transformations. 
Two Dimensional Viewing:  Viewing pipeline, Clipping Window, Normalization & Viewport 
coordinate Transformations, Clipping Algorithms: Point clipping, Line clipping and Polygon 
clipping. Three Dimensional Viewing: 3-dimensional Viewing Concepts, Viewing pipeline, 
Projection Transformations (Orthogonal, Oblique parallel, Perspective), Clipping Algorithms. 
 
Module – 2      (14 hours)  
Three Dimensional Object Representations:  Curved Surfaces, Quadratic Surfaces, Spline 
Representations, Bezier Spline Curves and Surfaces, B-Spline Curves and Surfaces, Octrees, BSP 
Trees, Fractal Geometry Methods, Shape Grammars. 
Visible Surface Detection Methods:  Classification of Visible-Surface Detection Algorithms, Back-
Face Detection, Depth-Buffer method, A-Buffer Method, Scan line and Depth Sorting, Area 
subdivision Method, Ray Casting Method.  
Illumination Models:  Basic Illumination Models, Displaying light Intensities, Halftone Patterns 
and Dithering techniques, Polygon-Rendering Methods (Gouroud Shading, Phong Shading), Ray-
Tracing Methods (Basic Ray-Tracing Algorithm, Ray-Surface Intersection Calculations). Computer 
Animation, Hierarchical Modeling (introductory idea only). 
 
Module – 3      (12 hours)  
 
Multimedia Fundamentals: Introduction, Multimedia & Hypermedia, WWW,  Multimedia 
software tools, Multimedia Authoring and Tools, Graphics and Image Data Representation, Color 
Models in images & video, Fundamental Concepts in Video, Basics of digital Audio. 
Multimedia Data Compression: Lossless Compression Algorithms (Basics of Information Theory, 
Run length coding, variable length coding, lossless image compression), Lossy Compression 
Algorithms (distortion measure, quantization, Discrete Cosine transform), Basic Image 
Compression standard-JPEG, Basic Video Compression standard-MPEG (MPEG-1&2).  
 
Text Books:    

1. Donald Hearn & M. Pauline Baker, “Computer Graphics with OpenGL”, Third Edition, 
2004, Pearson Education, Inc. New Delhi. 

2. Ze-Nian Li and Mark S. Drew, “Fundamentals of Multimedia”, First Edition, 2004, PHI 
Learning Pvt. Ltd., New Delhi. 

Reference Books: 
1. Jennifer Burg, “The Science of Digital Media”, First Edition, 2009, Pearson Education Inc., 

New Delhi.  
2. Francis S. Hill & Stephen M. Kelly, “Computer Graphics using OpenGL”, Third Edition, 

2007, PHI Learning Pvt. Ltd., New Delhi. 
3. Zhigang Xiang, Roy A. Plastock, “Computer Graphics”, Second Edition, 2007, McGraw-

Hill Education (India), New Delhi. 
4. Leen Ammeral, Kang Zhang, “Computer Graphics for Java Programmers”, Second 

Edition, 2007, Wiley India Pvt. Ltd., New Delhi.    
5. Edward A. Angel, “Interactive Computer Graphics: A Top-Down Approach Using 

OpenGL”, Fifth Edition, 2009, Pearson Education Inc., New Delhi.  



 
 

MCC 403   SOFTWARE ENGINEERING 
 
 
Module-I      (12 hours)  
 
Introduction: Evolution and impact of Software Engineering, Socio-technical Systems, Critical 
Systems, Software Processes, and Software Life cycle Models, Software Project Management. 
Requirements & Specification: Software Requirements, Requirements Engineering Processes, 
Feasibility study, Requirements analysis and specification, System Models, Critical System 
Specification, Formal Specification. 
 
Module-II      (14 hours)  
Design and Analysis Aspects: Architectural Design – Cohesion and coupling, Abstraction, Data 
flow Oriented Design, Distributed Systems Architecture, Application Architectures, Object-
Oriented Design, Real-time Software Design, User Interface Design and Usability Engineering. 
Software Development: Rapid Software Development, Software Reuse: Design Patterns,  
Component Based Software Engineering (CBSE), Critical Systems Development, Software 
Evolution. 
Implementation and Testing: Verification and Validation, Software Testing, Critical Systems 
validation. 
 
Module-III      (14 hours)  
Software Reliability and Quality Management: Musa’s Reliability Model, Managing People, 
Software Cost Estimation— COCOMO Model, Quality Management, Process Improvement, 
Configuration Management, Software Maintenance, CASE Tools. 
Modern Trends and Emerging Technologies: Humphrey’s Capability Maturity Model, CMMI 
(Capability Maturity Model Integration), Agile software development, Extreme Programming (XP), 
Security Engineering, Service-oriented Software Engineering, Aspect-oriented Software 
Development. 
 
Text Books: 
 

1. Rajib Mall, “Fundamentals of Software Engineering”, 2nd Edition, 2007, PHI Learning Pvt. 
Ltd. New Delhi. 

2. Ian Sommerville, “Software Engineering”, 8th Edition, 2007, Pearson Education Inc., New 
Delhi. 

 
Reference Books: 
 

1. Roger S. Pressman, “Software Engineering: A Practitioner’s Approach”, 7th International 
Edition,  McGraw-Hill Education (Asia), Singapore. 

2. Shari Lawrence Pfleeger, Joanne M. Atlee, “Software Engineering”, 3rd Edition (2006) , 
Pearson Education, Inc. New Delhi. 

3. Ben Shneiderman, Catherine Plaisant, “Designing the User Interface: Strategies for 
Effective Human-Computer Interaction”, 4th Edition (2006), Pearson Education, Inc. New 
Delhi. 

4. Pankaj Jalote, “Software Engineering”, First Edition, 2009, Wiley India Pvt. Ltd., New 
Delhi. 

5. Dines Bjørner, “Software Engineering: Volume-1, Volume-2 & Volume -3”, Springer India 
Pvt. Ltd., New Delhi. 

 
 



 

 

MCC 404  COMPILER DESIGN    
 
 
 
 
Module 1      (12 hours)  
 
Introduction, Lexical Analysis (Scanning), Lexical-Analyzer Generators: Lex & Flex, Syntax 
Analysis (Parsing): CFG, Top-Down Parsing, Bottom-Up Parsing, LR Parsing Methods: SLR, 
Canonical LR, LALR, Parser Generators-YACC & BISON.  
Semantic Analysis: Attribute Grammars & Syntax-Directed Translation Schemes (SDTS). 
 
Module 2      (12 hours) 
 
Intermediate-Code Generation Techniques, Type Checking, Run-Time Environments: Storage 
Organization, Allocation & Management of Stack and Heap, Garbage Collections, Register 
allocation and Code Generation. 
 
Module 3      (16 hours) 
 
Machine-Independent Optimizations, Interprocedural Analysis: Basic Concepts, Requirement of 
Interprocedural Analysis, Logical Representation of Data Flow, Pointer-Analysis Algorithm, 
Context-Insensitive Interprocedural Analysis, Context-Sensitive Pointer Analysis, Datalog 
Implementation. 
 
 
Text Books:  
 

1. Alfred V. Aho, Monica S. Lam, Ravi Sethi, Jeffrey D. Ullman, “Compilers: Principles, 
Techniques, and Tools”, 2nd Edition, 2007, Pearson Education Inc., New Delhi. [Chapters-1, 
3 to 9 (excluding 7.8), 12] 

2. Kenneth C. Louden, “Compiler Construction: Principles and Practices”, First Edition, 
1997, CENGAGE Learning India Pvt. Ltd., New Delhi. 

 
References Books:  
 

1. Pat D. Terry, “Compiling with C# and Java”, 2006, Pearson Education Inc., New Delhi. 
2. Dick Grune, Henri E. Bal, Ceriel J. H. Jacobs, Koen Langendoen, “Modern Compiler Design”,  

First Edition (2000), Wiley India Pvt. Ltd., New Delhi.  
3. Keith D. Cooper, Linda Torczon, “Engineering a Compiler”, First Edition (2004), Elsevier India 

Pvt. Ltd., New Delhi.  
4. G. Sudha Sadasivam, “Compiler Design”, 2008, SCITECH Publications (India) Pvt. Ltd, Chennai. 
5. David Galles, “Modern Compiler Design”, 2006, Dreamtech /Pearson Education Inc., New Delhi. 

 

 

 
 



 

MCC: 405  QUANTITATIVE TECHNIQUE-I (OR) 
 
 
 
Module-I      (13 hours)  
 
Introduction to Linear Programming: Problem formulation, graphical solution of LPP, Simplex 
algorithm, Big-O method, Two phase simplex method, Duality, Dual theorems, Transportation 
Problem, Assignment problem, Transshipment Problem. 
 
Module-II      (13 hours)  
 
Queuing Theory: Basic structure of queuing model, Role of exponential distribution, Birth and 
death process, Queuing models based on Birth-and-death process, Queueing models based on Non-
exponential distributions 
Inventory Theory: Components of inventory models, Deterministic Continuous-Review model, 
deterministic Periodic-Review model, Deterministic Multiechelon inventory models for supply 
chain management.  
 
Module-III      (14 hours)  
 
Project management: Visual display of a project, Sheduling a project with PERT/CPM, Dealing 
with uncertain activity, Time-cost trade-offs, Scheduling and controlling project costs, Evaluation 
of PERT/CPM 
Decision analysis: Decision making without experimentations, Decision making without 
experimentations, Decision trees, Utility theory 
 
 
 
Text Book: 
 

1. Frederick S. Hiller, Gerald J. Lieberman, “Introduction to Operations Research”, Eighth 
Edition, McGraw Hill Education, New Delhi  

 
Reference Books: 
 

1. W. L Winston, “ Operations Research Application and algorithm, Fourth Edition, 
CENGAGE Learning India Pvt Ltd, New Delhi. 

2. Taha,” Operations Research”, Eighth Edition,  Pearson Education Inc, New Delhi 
3. J. K. Sharma, “ Operations Research theory and application”, 3rd Edition MacMillan India 

Ltd. 
4. Ravidran, Philips, Solberg, “ Operations Research, Principles and Practice”, Second 

Edition, John Wiley and Sons, 2006 
 

 

 

 
 
 



 

MCC: 406  E-COMMERCE AND ERP  
 
 
Module-I      (12 hours)  
 
Introduction to e-commerce: Business models, revenue models and business processes, economic 
forces & e-commerce, identifying e-commerce opportunities, international nature of e-commerce, 
technology infrastructure-internet & WWW; Business strategies for e-commerce: Revenue models 
in transaction, revenue strategic issues, creating an effective web presence, website usability; 
Marketing on the web: Web marketing strategies, communicating with different market segments, 
customer behavior and relationship intensity, advertising on the web, e-mail marketing, technology 
enabled CRM, search engine positioning and domain names.  
 
Module-II      (14 hours)  
Business to business strategies: (Overview strategic methods for Developing E-Commerce) 
Purchasing, logistics and supply activities, electronic data interchange (EDI), electronic data 
interchange on the internet, supply chain management using internet technologies, electronic 
market place & portals (Home shopping, E-marketing, Tele marketing), auctions, online auctions, 
virtual communicative & web portals; legal, ethical & tax issues in e-commerce — use and 
protection of intellectual property in online business, online crime, terrorism & warfare, ethical 
issues.  
Four C’s (Convergence, Collaborative computing, Content management & Call centre) 
Technologies for e-commerce: web server hardware & software, e-commerce software, e-
commerce security — online security issues, security for client computers, communication channel 
security, security for server computers, organizations that promote computer security; Payment 
statements in e-commerce(Payment through card system, E-cheque, E-cash, E-payment threats and 
protection), planning for e-commerce— planning e-commerce initiatives, strategies for delivering 
e-commerce web sites, managing e-commerce Implementations. 
  
Module-III      (14 hours)  
Enterprise resource planning: Business functions, processes & data requirements, development 
of ERP systems, marketing information systems & sales order process, production & supply chain 
management information systems, accounting in ERP systems, human resource processes with 
ERP, process modeling, process improvement and ERP implementations, Relationship between e-
commerce and ERP. 
 
 
Text Books 
 

1. Dave Chaffey, “E-Business and E-Commerce Management”, Third Edition, 2009, 
Pearson Education Inc., New Delhi. 

2. Ellen Monk, Bret Wagner, “Concepts in Enterprise Resource Planning”, Second Edition, 
CENGAGE Learning India Pvt. Ltd., New Delhi.  

 
Reference Books: 
 

1. Gary P. Schneider, “Electronic Commerce”, Seventh Edition, CENGAGE Learning India 
Pvt. Ltd., New Delhi. 

2. K.K.Bajaj, D. Nag “E-Commerce”, 2nd Edition, McGraw Hill Education, New 
Delhi 

3. P.T. Joseph, “E-Commerce An Indian Perspective”, PHI Publication, NewDelhi. 
4. Bhaskar Bharat, “Electronic Commerce-Technology and Application”, McGraw 

Hill Education, New Delhi  
5. Mary Sumner, “Enterprise Resource Planning”, 2005, PHI Learning India Pvt.  Ltd. / 

Pearson Education, Inc. New Delhi. 
6. Chan, “ E-Commerce fundamentals and Applications”, Wiley India, New Delhi 



 
 
 
MCL: 407   PROGRAMMING WITH JAVA LABORATORY    

          
              Topic    
 
01. Introduction, Compiling & executing a java program.     
02. Program with data types & variables.   
03. Program with decision control structures: if, nested if etc.   
04. Program with loop control structures: do, while, for etc.   
05. Program with classes and objects.   
06. Implementing data abstraction & data hiding.     
07. Implementing inheritance.   
08. Implementing and polymorphism.   
09. Implementing packages.                                         
10. Implementing generics.                                         
11. Program with modern features of java.    
12. Implementing interfaces and inner classes   
13. Implementing wrapper classes   
14. Implementing generics.   
15. Implementing cloning.   
16. Implementing Reflections   
17. Working with files.   
18. Implementing a Lexical Analyzer   
19. Implementing a parser   
20. Implementing a code generator 
          
     
 
 
 
MCL: 408   COMPUTER GRAPHICS AND MULTIMEDIA LAB         
 
        Topic   
 
01. Introduction to OpenGL Programming.    
02. Implementing line drawing algorithms.   
03. Implementing circle drawing algorithms.   
04. Implementing ellipse drawing algorithms.   
05. Implementing Line Clipping Algorithms.   
06. Implementing Polygon Clipping Algorithms.   
07. Implementing 2-d Transformations.   
08. Implementing 3-d Transformations.   
09. Implementing scan fill, boundary fill algorithms.    
10. Implementing seed fill, flood fill algorithm.   
11. Writing program on B-Splines, Bezier Curves   
12. Writing program on Mandelbrot set & Julia set.   
13. Writing program on Sierpinski gasket, Koch curve.   
14. Writing program on Fractal trees & forest.   
15. Writing program on wire frame model & terrain generation.   
16. Implementing Ray tracing algorithm.   
17. Writing program on Animation & Morphing techniques.          
 
 
MCS409 – Seminar : (Each student must present a seminar & should attend seminar 
presentation of others student as per regulation prescribed by the University.) 
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