
Semester 2: 

Object Oriented Modeling and Design (MCA-201) 

Unit I 

Introduction: what is object oriented, what is object oriented development, object oriented themes, evidence for 

usefulness of object oriented development: 

Modeling as a design technique: object oriented modeling, abstraction, object oriented modeling technique, object 

model, dynamic model, functional model, relationship among models. 

Unit II  

Object Modeling: object and classes, links and associations, generalization and inheritances, grouping constructs, 

advanced object modeling, aggregation, abstract classes, generalization as extension and restriction, multiple 

inheritance, metadata, keys, candidate keys 

Dynamic modeling: Events and states, operations, nested state diagrams, concurrency, advanced dynamic modeling 

concept. 

Unit III 

Functional Modeling: functional models, DFD, Specifying Operations, constraints, relation of functional to object 

and dynamic models. 

Design methodology:  OMT as a software engineering methodology, OMT methodology 

Unit IV 

Analysis: Analysing the Problem statement, object modeling, dynamic modeling, functional modeling, adding 

operation, iterating the analysis. 

System Design: Overview of system design, breaking in to sub system, identifying concurrency, allocating 

subsystems to processors and tasks, management of data stores, handling global resources, handling boundary 

conditions, setting tradeoff priorities, common architectural frameworks. 

Unit V 

Object design: overview of object design, combining the models, designing algorithms, Design optimization, 

Implementation of control, Adjustment of inheritance, design of associations, object representation, physical 

packing, and documenting design decisions. Comparison of methodologies  

Text book/ Reference Book 

1. Object Oriented Modeling and design, Rambaugh, Blaha et.al , Pearson Education.  

2. Venugopal , K.R. Mastering C++,Tata McGraw – Hills.  

3. Kanetkar  Yashwant P. , Let us C++, BPB Publications.  

4. Balaguruswami E., Object Oriented programming with C++, Tata Mc Graw Hill.  

5. L. Pinson and R. Wiener, An Introduction to OOP and Silvertalk – Addison Wesley.  

 

Data Structure (MCA-202) 

Unit I 

Introduction: structure and problem solving, algorithmic notation, Data Structure, Algorithms and sub algorithms,  

introduction to algorithm analysis for time and space requirement, rate of growth, basic time and space analysis of 

an algorithm. 

Unit II  

Primitive and non primitive data structure concept, representation and manipulation of strings, linear data structures 

and their sequential storage representation, concept and terminology for non primitive data structure, storage 

structure for arrays, stacks, queues. Operations on arrays, stacks & queues. 

Unit III 



Linear data structures and their linked storage representation: pointers and linked allocation, linked linear list, 

singly linked list, circularly linked lists, doubly linked list, application of linked linear lists. 

Unit IV 

Non Linear data structure: Trees, types of trees, binary tree, application of trees, Graphs and their representations, 

applications of graph. 

Unit V 

Sorting and searching: sorting, selection sort, bubble sort, merge sort, tree sort, radix sort, sequential search, binary 

search, File structure, sequential files, indexed sequential files, direct files. 

Text book/ Reference Book 

1. Tremblay & Sorensons, An Introduction to Data Structures with Applications, , Tata Mcgraw hills 

publications. 

2. Aho., Alfred V., Data structure and algorithms, Pearson Education. 

3. Horowitz, Ellis, Fundamentals of Data structure in C, Galgotia publication. 

4. Rowe, Glenn W., Introduction to Data Structure and algorithms with C++ , Prentice , Hall  

5. Langsun , Augenstein , Tenenbaum Aaron M, Data structures using C and C++ , Prentice Hall 

 

COMPUTER ORIENTED NUMERICAL METHODS (MCA- 203) 

 

Unit I  

Computer Arithmetic: Floating point representation of numbers, arithmetic operations with normalized floating 

point numbers and their consequences. Error in number representation-pitfalls in computing. 

Unit II  

Iterative methods: Bisection, False position, Newton-raphson methods. Discussion of convergence.Polynomial 
evaluation. Solving polynomial  

Unit III  

Solution of simultaneous linear equation and ordinary differential equations: Gauss elimination method-pivoting. 
Conditioned equations, refinements of solutions.Gauss-seidel methods.Acceleration of its native methods.Taylor 

series and Euler methods.Local and global error analysis.RungeKutta method.Predictor- corrector 

method.Automatic Error monitoring Stability of solution. 

Unit IV  

Interpolation & Approximation: Polynomial interpolation. Difference regression.Polynomial fitting and curve 

fitting.Approximation of function by Taylor series and chebyshev polynomials. 

Unit V  

Numerical differentiation and integration : Differentiation formula based on polynomial fit. Pitfalls in 

differentiation.Trapezoidal, Simpson rules, Gaussian quadrature. 
 

Text book/ Reference Book 

1. Computer Oriented Statistical and Numerical Method, E. Balagurusamy Macmillan India Ltd. 

2. Computer Oriented Numerical Methods, R.S. Salaria, Khanna Book Publishing Co. (P) Ltd. 

3. Computer Oriented Numerical Method, by P.K. Jain. 

4. Computer Oriented Numerical Method, by Rajaraman, PHI 

System Analysis and Design (MCA- 204) 

 

Unit- I 
Overview :Introduction, The System Development Life Cycle, System Development Methodologies, Project team 
roles and skills. 

Planning Phase : Identifying business value, Feasibility Analysis, creating the work plan, staffing the project, 

controlling and directing the project. 

Unit- II 
Analysis Phase :System Analysis - analysis process, business process automation, business process improvement, 

business process reengineering, developing the analysis plan. Gathering Information – interviews, joint application 

design, questionnaires, document analysis, observation, selecting the appropriate technique.Process Modelling – 

data flow diagrams, use cases. Data Modelling – ER diagram. 

Unit- III 



Design Phase :System Design – design strategies, developing the design plan, moving from logical to physical 

model. Architecture Design – computing architectures, infrastructure design, global issues, security, User 
Interface(UI) – principles of UI design, UI design process, navigation design, input design, output design. 

DataStorage Design – data storage formats, optimizing data storage. Program Design – structure chart, program 

specification. 

Unit- IV 
Implementation Phase: Construction - managing programming, system testing, developing documentation. 

Installation – conversion, change management, post implementation activities & maintenance. 

Unit- V 
Management Information System: Concept of Management, organization & System approach to management, M/S 

Planning & Designing and implementation, Role of DSS, Decision making & MIS, DSS and Knowledgement 

Management System. 

 

  

Data Communication and Computer Networks (MCA- 205) 

 

Unit-1 

Introduction to computer networks, advantage of networking, network architecture & strategies. Data transmission: 

concept and terminology (data and signal), Analog and digital data transmission , transmission impairments . 

Unit- II 

Transmission media : guided v/s  unguided  transmission media, multiplexing ; TDM, FDM, SDM & WDM types 

of network : LAN (Star Ethernet, BUS), VLAN, MAN ,WAN: Configuration, topology ,network hardware (hub, 

bridge, switch and router )  

Unit-III 

Principles and purpose of layered approach, ISO-OSI model , concepts of the standards and protocols , protocol 

architecture, different layers and their functions  of OSI model .  

Network switching: circuit switching, packet switching; routing and congestion control,  

Unit- IV 

Network technologies: ATM, Frame relay  network, DSL ,cable modem system ,ISDN, SONET/SDH. 

Unit -V 

Network management – SNMP, Internetworking, Concept of DNS, and URL, RMON. Issues related to network, 

reliability and security, SSL, firewalls, encryption /decryption and data compression, concept of cyber laws.     

Text book/ Reference Book: 

1. Stallings William Data and Computer communications, Prentice Hall of India. 

2. Tanenlaum, A.S., computer Networks. 

3. Forouzon, A. Behrouz, Data Communications & Networking, McGraw Hill. 

 


