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Master of Computer Applications

Course Structure and Scheme of Evaluation

(With effect from the academic year 2001- 2002)

I Semester:

	Course No
	Course Title
	Hours Per week
	
	University Exam.
	Sessional Marks
	Total marks

	
	
	L
	T
	P
	
	Duration (Hrs.)
	Marks
	
	

	MCA2K 101
	Discrete Structures 
	3
	1
	0
	
	3
	100
	50
	150

	MCA2K 102
	Probability  and Statistics
	3
	1
	0
	
	3
	100
	50
	150

	MCA2K 103
	Computer Programming
	3
	1
	0
	
	3
	100
	50
	150

	MCA2K 104
	Hardware Systems 
	3
	1
	0
	
	3
	100
	50
	150

	MCA2K 105
	Industrial Management
	3
	1
	0
	
	3
	100
	50
	150

	MCA2K 106P
	Software Lab I
	0
	0
	3
	
	-- 
	--
	50
	50

	Total
	15
	5
	3
	
	
	500
	300
	800


II Semester:

	Course No
	Course Title
	Hours Per week
	
	University Exam.
	Sessional Marks
	Total marks

	
	
	L
	T
	P
	
	Duration (Hrs.)
	Marks
	
	

	MCA2K 201
	Number Theory & Cryptography
	3
	1
	0
	
	3
	100
	50
	150

	MCA2K 202
	Graph Theory & Combinatorics 
	3
	1
	0
	
	3
	100
	50
	150

	MCA2K 203
	Computer Organization
	3
	1
	0
	
	3
	100
	50
	150

	MCA2K 204
	Data Structures and Algorithms 
	3
	1
	0
	
	3
	100
	50
	150

	MCA2K 205
	Introduction to System Programming
	3
	1
	0
	
	3
	100
	50
	150

	MCA2K 206P
	Software Lab II 
	0
	0
	3
	
	--- 
	---
	50
	50

	Total
	15
	5
	3
	
	
	500
	300
	800


III Semester:

	Course No
	Course Title
	Hours Per week
	
	University Exam.
	Sessional Marks
	Total marks

	
	
	L
	T
	P
	
	Duration (Hrs.)
	Marks
	
	

	MCA2K 301
	Numerical Analysis  & Optimization Techniques 
	3
	1
	0
	
	3
	100
	50
	150

	MCA2K 302
	Operating systems
	3
	1
	0
	
	3
	100
	50
	150

	MCA2K 303
	Database Management Systems
	3
	1
	0
	
	3
	100
	50
	150

	MCA2K 304
	Principles of Compilers
	3
	1
	0
	
	3
	100
	50
	150

	MCA2K 305
	 Software Engineering 
	3
	1
	0
	
	3
	100
	50
	150

	MCA2K 306P
	Software Application lab 
	0
	0
	3
	
	--- 
	---
	50
	50

	Total
	15
	5
	3
	
	
	500
	300
	800


IV Semester:

	Course Title
	Course Title
	Hours Per week
	
	University Exam.
	Sessional Marks
	Total marks

	
	
	L
	T
	P
	
	Duration (Hrs.)
	Marks
	
	

	MCA2K 401
	Computer Architecture
	3
	1
	0
	
	3
	100
	50
	150

	MCA2K 402
	Accounting & Financial Management
	3
	1
	0
	
	3
	100
	50
	150

	MCA2K 403
	Data communications & Computer networks
	3
	1
	0
	
	3
	100
	50
	150

	 MCA2K 404
	Elective I 
	3
	1
	0
	
	3
	100
	50
	150

	 MCA2K 405
	Elective II
	3
	1
	0
	
	3
	100
	50
	150

	MCA2K 406P
	System Software Lab
	0
	0
	3
	
	--- 
	---
	50
	50

	Total
	15
	5
	3
	
	
	500
	300
	800


Electives:

 MCA2K 404 A  Artificial Intelligence

 MCA2K 404 B Image Processing

 MCA2K404 C Advanced  Database Management Systems

 MCA2K 405 A Algorithm Analysis & Design

 MCA2K 405 B Simulation & Modelling

 MCA2K 405 C Object Oriented Programming Structures

 MCA2K 405 D Communication Systems

 V Semester:

	Course No
	Course Title
	Hours Per week
	
	University Exam.
	Sessional Marks
	Total marks

	
	
	L
	T
	P
	
	Duration (Hrs.)
	Marks
	
	

	MCA2K 501
	Data Modeling & Design
	3
	1
	0
	
	3
	100
	50
	150

	MCA2K 502
	Computer Graphics  & Multimedia Systems 
	3
	1
	0
	
	3
	100
	50
	150

	MCA2K 503
	Internet Technologies
	3
	1
	0
	
	3
	100
	50
	150

	MCA2K 504
	Elective III
	3
	1
	0
	
	3
	100
	50
	150

	 MCA2K 505
	Elective IV
	3
	1
	0
	
	3
	100
	50
	150

	MCA2K 506P
	Seminar 
	0
	0
	3
	
	-- 
	---
	50
	50

	
	
	
	
	
	
	
	
	
	

	Total
	15
	5
	3
	
	
	500
	300
	800


Electives:


MCA2K 504 A Electronic Commerce 

               MCA2K 504 B Unified Software Development


MCA2K 504 C  Mobile Communication Systems

               MCA2K 504 D  Theory Of Computation


MCA2K 505 A   Pattern Recognition

               MCA2K 505 B   Software Project Management

MCA2K 505 C  Distributed Computing        
VI Semester:

MCA 2K 601 Thesis work

The student is expected to work on a chosen topic, under the guidance of a supervisor approved by the department, at least for a period of four full months, as per the rules and regulations of the Calicut University. 5 copies of the thesis have to be submitted, out of which three copies will be forwarded to the university. While one of the copies is for the guide, the other copy will be sent to the Library of the department.

University Examination

The thesis will be evaluated by the university by a panel consisting of the internal examiner and an external examiner who are appointed by the university. The candidate will be examined by a viva-voce examination and the thesis will be graded as shown below.

Excellent           85 and above

Very Good         75 and above but below 85

Good                  60 and above but below 75

Satisfactory        50 and above but below 60

Rejected              Less than 50

	Grand Total of all semesters  
	4000


MCA2K 101: DISCRETE STRUCTURES 

3 hours lecture and 1 hour tutorial per week

Module I: Logic (13 hours)

Prepositional Logic: logical arguments - consistency completeness and independence – formal proofs – Natural deduction – soundness completeness and compactness theorems Predicate logic: Completeness – resolution – Unification algorithm

Module II: Relational Structures (13 hours) 

Sets relations and functions – pigeonhole principle  – cardinals – countable and uncountable sets – digonalization  - equivalence relations and partitions – partial order – lattices and Boolean algebra

Module III: Group Theory (13 hours)

Groups and subgroups – products and quotients – homomorphism theorems – cosets and normal subgroups – Lagrange’s theorem – permutation groups – Cayley’s theorem 

Module IV: Rings and Fields (6 hours)

Rings, integral domains and fields – ideals and quotient rings - Euclidean domains – polynomial rings and division algorithm 

Module V: Fields (7  hours)

Factorization and unique factorization – irreducibility – field properties and extensions – ruler and compass constructions

Text Books

1. J. K. Truss, Discrete Mathematics for Computer Scientists,  Addison Wesley, 1999

2. B. Kolman and R.C. Busby, Discrete Mathematical Structures for Computer Science, PHI, 1994

References
1. C. L. Liu, Elements of Discrete Mathematics, 2/e, McGraw Hill, 1985 

2. J. L. Mott, A. Kandel, and T.P. Baker, Discrete Mathematics for Computer Scientists and Mathematicians, 2/e, Prentice Hall of India, 1986.

3. P. Grimaldi, Discrete and Combinatorial Mathematics, Addison Wesley, 1994. 

4. I. N. Hernstein, Topics in Algebra, Wiley Eastern, 1975

Sessional work assessment

Assignments 

      

2x10 = 20

Tests




2x15 = 30 

Total marks 
  
           

         = 50

University examination pattern

Seven questions covering all the five modules .Each carries 20 marks.  There should be a minimum of one question from each module. There should not be more than 2 questions from any module. The student has to answer any five full questions for scoring full marks.

MCA2K 102: PROBABILITY & STATISTICS

3 hours lecture and 1 hour tutorial per week

MODULE 1: 








     (12 Hours)
Probability distributions:- Random variables, Binomial distribution,  Hyper geometric distribution, Mean and variance of a probability  distribution, Chebysheve's theorem, Poisson approximation to the Binomial, Poisson processes, Geometric distribution,  Normal distribution, Normal approximation to Binomial distribution, Uniform distribution, Log-Normal Distribution, Gamma distribution, Beta distribution, Weibull distribution.












MODULE 2:








    (10 Hours) Sampling Distributions and Inference concerning Means:- Population and Samples, The Sampling distribution of the mean (( known and ( unknown), Sampling distribution of variance, Point estimation, Bayesian estimation, Tests of Hypotheses, The null hypotheses and the significance tests, Hypotheses concerning one mean, Operating characteristic  curves ,  Inference concerning two means.

MODULE 3: 








     (10 Hours) Inference concerning Variances and Proportions:- Estimation of variances, Hypotheses concerning one variance, Hypothesis concerning two variances, Estimation of proportions, Bayesian estimation, Hypotheses concerning one proportion, Hypotheses concerning several proportions,  Analysis of r(c tables, Goodness of fit.

MODULE 4:








         (10 Hours)

Correlation and regression analysis: Curve fitting, the method of least squares, inference based on the least square estimators, curvilinear regression, correlation, Fisher’s transformation, inference concerning correlation coefficient.


MODULE 5: 








    (10 Hours) Analysis of Variance:- General principles, Completely randomized designs, Randomized  Block diagram, Multiple comparisons, Some  further  experimental  designs,  Analysis of 

co variance.

	Text Book: 

Johnson,R.A., Miller & Freund's Probability and Statistics for Engineers ,  (Vth  edition), PHI. 

Reference:

1) Levin,R.I. & Rubin D.S.,  Statistics for Management, PHI.

2) J.S. Milton, Jesse C.Arnold, Probabilities in Engineering and Computing Sciences, M.C Graw Hill

3) S.M.Ross , Introduction to Probability and Statistics for Engineers and Scientists, John Wiley & Sons.

4) Harry frank & Steven C. Althoen. Statistics-Concepts and Applications, Cambridge University Press.


Sessional work assessment

Assignments 

      

2x10 = 20

Tests




2x15 = 30 

Total marks 
  
           

         = 50

University examination pattern

Seven questions covering all the five modules .Each carries 20 marks.  There should be a minimum of one question from each module. There should not be more than 2 questions from any module. The student has to answer any five full questions for scoring full marks.

MCA2K 103: COMPUTER  PROGRAMMING  
3 hours lecture and 1 hour practical per week

Module I (10 hours)

Programming and problem solving - Computer organisation - High level and low level languages - Steps involved in computer programming - Developing algorithms and flow charts - Efficiency of algorithms - Running , debugging and testing of programs - Program design methods - Top-down modular programming -  Measures of program performance.                                                                                                  

Module II (10 hours) 

Basics of C - Overview of C - Lexical elements - Operators and the C system - Fundamental data types - Flow of control - Functions.

Module III (13 hours)

More on C - Arrays - Pointers and strings - Bit-wise operators and enumeration types - Structures and unions - Linear  linked lists and list operations - Basic  I/O functions.

Module IV ( 10 hours)

Introduction to object oriented programming - Principles of OOP - Object oriented programming paradigm - Basic concepts of OOP - Benefits  of  OOP - Object-oriented languages - Applications of OOP.

Module V  (9 hours)
Moving from C to C++  -  Input /output functions - Classes and abstract data types - Overloading -  Constructors and destructors - Inheritance - Polymorphism - Templates.

Text Book

Kelley, A & Pohl, I;, " A Book on C", Addison - Wesley

References
1. Schneider, G. M, Weigngart, S.W & Perlman, D. M,; "An introduction to Programming and Problem   Solving  with Pascal ",  John Wiley

2. Balagurusamy, E;, " Object Oriented Programming  with  C++", Tata McGraw Hill

3. Venugopal, K. R. & Prasad, S. R, " Programming with C", Tata McGraw Hill

Sessional work assessment

Assignments 

      2x10 = 20

2 tests


      2x15 = 30 

Total marks 
  
               = 50

University examination pattern

Seven questions covering all the five modules .Each carries 20 marks.  There should be a minimum of one question from each module. There should not be more than 2 questions from any module. The student has to answer any five full questions for scoring full marks.

MCA2K  104 : HARDWARE SYSTEMS 

3 hours lecture and 1 hour tutorial per week

Module I:  (9 hours)

Review of fundamentals: number systems and codes, basic logic gates, Boolean functions and logical operations, universal property of the NAND and NOR gates, adders,  decoders and  encoders, code conversion,  multiplexers and demultiplexers,  counters and shift registers. Historical background of microprocessors.

Module II:  (9 hours)

Inside the PC:  use of motherboard, graphic adapters and monitors, drive controllers, floppy and hard disk drives, streamers and other drives, parallel interfaces and printers, serial interfaces and modems, network adapters and LANs, CMOS RAM and real clock, keyboard, mice and other rodents, the power supply, operating system, BIOS, and memory organisation.  8086/8088 Hardware specifications, Advanced processors: main features of 80386, 80486 and Pentium processors.

Module III:  (11 hours) 

Microprocessor architecture: real mode and protected mode memory addressing, memory paging. Addressing modes: data addressing, program memory addressing, stack memory addressing. Data movement instructions, Arithmetic and logic instructions, Program control instructions, Programming the microprocessor.

Module IV:  (11 hours)

Memory interface: memory devices, address decoding, 8 bit (8088), 16 bit (8086), 32 bit (80486) and 64 bit (Pentium) memory interfaces, dynamic RAM. I/O interface: port address decoding, PPI, 8279 interface, 8254 timer interface, 16550 UART interface, ADC/DAC interfaces.

Module V:  (12 hours)

Interrupts: interrupt processing, hardware interrupts, expanding the interrupt, 8259A programmable interrupt controller. DMA: DMA operation, 8237 DMA controller, shared bus operation, disk memory systems, video displays. Bus interface: ISA bus, EISA and VESA buses, PCI bus.

Text Books

 1.   B. B. Brey, The Intel Microprocessors 8086 to Pentium: Architecture, Programming and Interface, 

       4/e,  Prentice Hall of India, New Delhi, 1997.

1. T. L. Floyd, Digital Fundamentals, 3/e, Universal Book Stall, New Delhi, 1986. (Module I only)

2. H. P. Messmer, The Indispensable PC Hardware Book, 3/e, Addison Wesley, 1997. (Module II only)

References:

1. A. K. Ray, and K. M. Bhurchandi, Advanced Microprocessors and Peripherals, Tata McGraw Hill, 2000.

2. D. V. Hall, Microprocessors and Interfacing: Programming and Hardware, 2/e, Tata McGraw Hill, New Delhi, 1992.

3. S. J. Bigelow, Troubleshooting, Maintaining, and Repairing PCs, 2/e, Tata McGraw Hill, New Delhi, 1999.

Sessional work assessment

Assignments 

      

2x10 = 20

Tests




2x15 = 30 

Total marks 
  
           

         = 50

University examination pattern

Seven questions covering all the five modules .Each carries 20 marks.  There should be a minimum of one question from each module. There should not be more than 2 questions from any module. The student has to answer any five full questions for scoring full marks.

MCA2K 105 INDUSTRIAL MANAGEMENT

3 hours lecture  and 1 hour seminar per week

Module 1  (12 hours)

Management :  Definition – functions of Management – Planning – Organizing – Staffing – leading – controlling – motivation – communication – co-ordination. Salient features of various forms of ownership’s. Span of control, delegation of authority.

Module 11 (12 hours)

Production Management : Plant location, layouts, product analysis – Product life cycle – Purchasing and Inventory Management – Inventory costs – simple EOQ models, concept of supply chain management.

Module 111 (10 hours)

Personnel Management :  Meaning, functions of Personnel Management, Recruitment, selection – Job analysis, Job evaluation, Job rating -  wages and incentive plans.

Module 1V  (8 hours)

Marketing Management :  Meaning, functions of marketing, Market Research, Advertising, Sales promotion, e-marketing.

Module V  (10 hours)

Quality-Managing for quality-Concept of Total Quality Management, ISO 9000-Brief introduction and overview of Statistical Process Control and Acceptance Sampling.


Text Book:: 

1 Koontz an O’Donnel, Essentials of Management, MCGraw Hill, 1986.

References
2 Drucker P. F., Management : Tests, Responsibilities, Practices, Allied Publishers, 1974.

3 Alberts & henry.H., Principles of Management : An Analysis of Management functions, MCGraw Hill, 1972.

4 Awate & Chunnawalle, Industrial Organization and Management, Vrinda Publications, Jalgone, 1988.

5 Koltar. P., Marketing Management, Prentice Hall India, 1980.

6 Eugene. Bharat Wakhlu , Total Quality Excellence through organization-wide transformation, Wheeler Publishing 1998

7 Eugene L. Grant, Richard S. Leaven Worth, Statistical Quality Control TM Graw Hill 7th  Edition 1996

8  Monks.J.G, Operations Management, McGraw Hill, 1977.

9 Mazda, Engineering Management, Addition Wesley, 1998.

Sessional work assessment

Assignments 

      

2x10 = 20

Tests




2x15 = 30 

Total marks 
  
           

         = 50

University examination pattern

Seven questions covering all the five modules .Each carries 20 marks.  There should be a minimum of one question from each module. There should not be more than 2 questions from any module. The student has to answer any five full questions for scoring full marks.

MCA2K 106P: SOFTWARE LAB I

3 hours practicals per week

Set 1  (3 lab sessions)

HCF (Euclid’s algorithm) and LCM of given numbers - find mean, median and mode of a given set of numbers – Conversion of numbers from binary to decimal, hexadecimal, octal and back – evaluation of functions like ex, sinx, cosx etc. for a given numerical precision using Taylor’s series – testing whether a given number is prime.

Set 2  (2 lab sessions) 

String manipulation programs: sub-string search, deletion – lexicographic sorting of a given set of strings – generation of all permutations of the letters of a given string using recursion..

Set 3 (2 lab sessions)

Matrix operations: Programs to find the product of two matrices – inverse and determinant (using recursion) of a given matrix – solution to simultaneous linear equations using Jordan elimination.

Set 4 (3 lab sessions)

Files:  Use of files for storing records with provision for insertion, deletion, search, sort and update of a record.

References

Kelley, A & Pohl, I;, " A Book on C", 4/e, Addison - Wesley, 1998

H. H. Tan and T. B. D'Orazio, "C Programming for Engineering & Computer Science", McGraw Hill, 1999.

Sessional work assessment

Lab practicals and record

         = 30

Tests 



         = 20

Total



         = 50
MCA2K 201 : NUMBER THEORY & CRYPTOGRAPHY

3 hours lecture and 1 hour tutorial per week

Module I:  (12 hours)

Divisiblity: gcd and lcm, prime numbers, fundamental theorem of arithmetic, perfect numbers, floor and ceiling functions.  Congruence: properties, complete and reduced residue systems, Fermat's theorem, Euler function. 

Module II:  (12 hours) 

Indeterminate equations: linear and second degree Diophantine equations. Congruences in one unknown, Chinese remainder theorem, congruences of higher degree with prime and composite modulo. Wilson's theorem, quadratic residues. 

Module III:   (9 hours)

Introduction to cryptography: attacks, services and mechanisms, security attacks, security services. 

Conventional Encryption - Classical Techniques: model, steganography,  classical encryption techniques. Modern Techniques: DES, cryptanalysis,  block cipher principles and design. 

Module IV:  (10  hours)

Algorithms - triple DES, IDEA, blowfish.  Confidentiality: placement of encryption function, traffic confidentiality, key distribution, random number generation. Public key encryption - RSA algorithm,  key management and exchange,  elliptic curve cryptography. 

Module V: (9 hours)

Message Authentication:  requirements, functions and codes,  hash functions, security of hash functions and MACS. Hash Algorithms: MD5  message digest algorithm, secure hash algorithm. Digital Signatures: authentication protocols, digital signature standard. Authentication Applications: Kerberos.

Text Books:

1. C.Y. Hsiung,  Elementary Theory of Numbers, Allied  Publishers (World Scientific), New Delhi, 1992. (Modules I and II)

2. W. Stallings, Cryptography and Network Security Principles and practice, 2/e,  Pearson Education Asia, 1999. (Modules III, IV and V)

References: 

1. Niven and H.S. Zuckerman, An Introduction to the Theory of Numbers, 3/e, John Wiley and Sons, New York, 1992.

2. B.Schnier, Applied Cryptography: Protocols, Algorithms, and Source Code in C, 2/e, John Wiley and Sons, New York, 1996.

Sessional work assessment

Assignments 

      

2x10 = 20

Tests




2x15 = 30 

Total marks 
  
           

         = 50

University examination pattern

Seven questions covering all the five modules .Each carries 20 marks.  There should be a minimum of one question from each module. There should not be more than 2 questions from any module. The student has to answer any five full questions for scoring full marks.

MCA2K 202 : GRAPH THEORY  & COMBINATORICS  

3 hours lecture  and 1 hour tutorial per week

Module I:  (12 hours)

Introduction to graphs, definitions, subgraphs,  paths and cycles, matrix representation of graphs, Euler tours, Chinese postman problem,  Planar graphs,  Euler's formula, platonic bodies, applications of Kuratowski's theorem, Hamiltonian graphs, graph colouring and chromatic polynomials,  map colouring. 

Module II:  (8 hours)

Trees, definitions and properties,  rooted trees, trees and sorting, weighted trees and prefix codes, biconnected components and articulation points,  Kruskal's and Prim's algorithms for minimal spanning trees.

Module III:  (7  hours)

Dijkstra's shortest path algorithm, Bellman-Ford algorithm, all-pairs shortest paths, Floyed-Warshall algorithm, the max-flow min-cut theorem, maximum bipartite matching.

Module IV:  (11 hours)

Fundamental principles of counting, permutations and combinations, binomial theorem, combinations with repetition. Combinatorial numbers, Principle of inclusion and exclusion, derangements,  arrangements with forbidden positions. 

Module V:  (14 hours) 

Generating functions, partitions of integers, the exponential generating function, the summation operator.

Recurrence relations, first order and second order, nonhomogeneous recurrence relations, method of generating functions.

Text Book

1. R. P. Grimaldi, Discrete and Combinatorial Mathematics: an Applied Introduction, 3/e, Addison-Wesley, New Delhi, 1994.

References

1. J. Clark and D. A. Holton, A First Look at Graph Theory, Allied Publishers (World Scientific), New Delhi, 1991. 

2. T. H. Corman, C. E. Leiserson and R. L. Rivest, Introduction to Algorithms, Prentice Hall India, 1990.

3. J. L. Mott, A. Kandel, and T.P. Baker, Discrete Mathematics for Computer Scientists and Mathematicians, 2/e, Prentice Hall of India, 1986.

4. C. L. Liu, Elements of Discrete Mathematics, 2/e, McGraw Hill,  Singapore, 1985.

5. K. H. Rosen, Discrete Mathematics and its Applications, 3/e, McGraw Hill,  Singapore, 1995.

Sessional work assessment

Assignments 

      

2x10 = 20

Tests




2x15 = 30 

Total marks 
  
           

         = 50

University examination pattern

Seven questions covering all the five modules .Each carries 20 marks.  There should be a minimum of one question from each module. There should not be more than 2 questions from any module. The student has to answer any five full questions for scoring full marks.

MCA2K 203: COMPUTER  ORGANIZATION 

3 hours lecture and 1 hour tutorial per week

Module I:  (14 hours)

Computer abstraction and technology: below your program, under the covers, historical perspective.  Measuring performance: relating the metrics, evaluating, comparing and summarizing performance, Case study: SPEC95 benchmark. 

Instructions: operations and operands of the computer hardware, representing instructions, making decision, supporting procedures, beyond numbers, other styles of addressing, starting a program, Case study: 80x86 instructions.

Module II:  (12 hours) 

Computer arithmetic: signed and unsigned numbers, addition and subtraction, logical operations, constructing an ALU, multiplication and division, floating point, Case study: floating point in 80x86.

Module III:  (11 hours)

The processor: building a data path, simple and multicycle implementations, microprogramming, exceptions, Case study: Pentium Pro implementation.

Module IV:  ( 7hours)

Memory hierarchy: caches, cache performance, virtual memory, common framework for memory hierarchies, Case study: Pentium Pro memory hierarchy.

Module V:  (8 hours)

Input/output: I/O performance measures, types and characteristics of I/O devices, buses, interfaces in I/O devices, design of an I/O system.

Text Book

1. D. A. Pattersen and J. L. Hennesy, Computer Organisation and Design: The Hardware/ Software  Interface, 2/e, Harcourt Asia Pte Ltd (Morgan Kaufman), Singapore, 1998.

References

1. V. P. Heuring and H. F. Jordan, Computer System Design and Architecture, Addison Wesley, New Delhi, 1997.

2. Hamacher, Vranesic and Zaky, Computer Organisation, 4/e, McGraw Hill, Singapore, 1998.

Sessional work assessment

Assignments 

      

2x10 = 20

Tests




2x15 = 30 

Total marks 
  
           

         = 50

University examination pattern

Seven questions covering all the five modules .Each carries 20 marks.  There should be a minimum of one question from each module. There should not be more than 2 questions from any module. The student has to answer any five full questions for scoring full marks.

MCA2K 204: DATA STRUCTURES AND ALGORITHMS 

3 hours lecture and 1 hour tutorial per week

Module I:  (12 hours)

Review of data types: Scalar types – Primitive types, Enumerated types, Subranges Structures types – Character strings, arrays, records, sets, tiles. Data abstraction.  Complexity of algorithms: Time and space complexity of algorithms using “big oh” notation.

Recursion: Recursive algorithms, Analysis of recursive algorithms.

Module II:  (12 hours) 

Linear data structures: Stacks, queues, lists.   Stack and queue implementation using array, linked list.  Linked list implementation using pointers.

Module III:  (12 hours)

Non linear Structures: Graphs, trees, sets.  Graph and tree implementation using array linked list.  Set implementation using bit string, linked list.

Module IV:  (8 hours)

Searching: Sequential Search – Searching arrays and linked lists.  Binary Search – Searching arrays and binary search trees.  Hashing – Introduction to simple hash functions, resolution of collisions.

Module V:  (8 hours) 

Sorting : n​2 Sorts – Bubble sort, insertion Sort, selection sort. nlogn sorts – quick sort, heap sort, merge sort.  External sort – merge files.

References

1. Aho A.V.,  Hopcroft J.E., and Ullman J.D.,  Data Structures and Algorithms,  Addison Wesley, 1983.

2. Sahni  S.,  Data Structures, Algorithms, and Applications in C++, Mc Graw Hill, 1998.

3. Wirth N.,  Algorithms +Data Structures = Programs,  Prentice Hall International, 1976.

4. Cormen T.H., Leiserson C.E, and Rivest R.L., Introduction  to Algorithms,  MIT Press, 1990.

Sessional work assessment

Assignments 

      

2x10 = 20

Tests




2x15 = 30 

Total marks 
  
           

         = 50

University examination pattern

Seven questions covering all the five modules .Each carries 20 marks.  There should be a minimum of one question from each module. There should not be more than 2 questions from any module. The student has to answer any five full questions for scoring full marks.

MCA2K 205: INTRODUCTION TO SYSTEMS PROGRAMMING  

3 hours lecture and 1 hour tutorial per week

Module I (15 hours)

Background - System software machine architecture,  the simplified instructional computer, traditional  machines, RISC machines.

Assemblers - Basic Assembler functions, machine dependent and machine independent Assembler features.   

Assembler design -   Assembler design options, implementation examples, AIX Assembler.

Module II (13 hours) 

Macro Processors -  Basic macro processor functions, machine-independent macro processor features, macro processor design options and implementation examples.

Loaders and linkers - Basic loader functions, Machine dependent and machine independent loader features,  Loader design options and implementation examples.

Module III (5 hours)

Introduction to Operating systems - Basic principles,  batch processing, Multiprogramming, time sharing systems and real-time systems, parallel and distributed systems.

Module IV:  (5 hours) 

Computer system structure - Computer system operation, I/O structure, storage structure, storage Hierarchy, hardware protection, general system architecture.

Operating system structure- System components, OS services, system calls, system structure, virtual machines.

Module V (14 hours)

General Overview of the UNIX operating system: 

History of UNIX - system structure, user perspective, services, hardware assumptions.

Unix Architecture - System concepts, kernel data structures, system administration process (concepts only).

References

1. Leland L.Beck, System software- An introduction to Systems Programming, 3/e, Addison-wesley,  1999.

2. Silberschatz and Galvin, Operating System Concepts, 5/e, Addison Wesley, 1998.

3. M. J. Bach, The Design of the Unix Operating System, Prentice Hall India, 1987.

4. D. M Dhamdhere, Systems Programminmg and Operating Sytems, 2/e, Tata McGraw Hill,  1999.

5. A. S. Godbole, Operating Systems,  Tata McGrawHill, 1996.

Sessional work assessment

Assignments 

      

2x10 = 20

Tests




2x15 = 30 

Total marks 
  
           

         = 50

University examination pattern

Seven questions covering all the five modules .Each carries 20 marks.  There should be a minimum of one question from each module. There should not be more than 2 questions from any module. The student has to answer any five full questions for scoring full marks.

MCA2K 206P : SOFTWARE LAB II

3 hours practical per week 

Lab 1: Stack and Queue: Implementation using arrays and Linked lists

Lab 2: Searching Methods: Binary search and Hashing

Lab 3:  Sorting: Recursive implementation of Quick Sort and Merge Sort

Lab 4:  Binary Search Tree: Implementation with insertion, deletion and traversal

Lab 5:  Infix Expression Evaluation: Using expression tree

Lab 6:  Graph Search Algorithms: DFS and BFS on a connected directed graph

Lab 7:  Minimal Spanning Tree: Implementation of Kruskal’s and Prim’s Algorithms

Lab 8:  Shortest Path Algorithms: Dijkstra and Floyd Warshall Algorithms

Lab 9:  Disjoint Set operations: Union and Find using rank and path compression.

Lab 10: Applications of Heap: Priority Queue and Heap Sort.

References:

1. T. H. Cormen, C. E. Lieserson, R. L. Rivest, Introduction to Algorithms, PHI, 1998

2. S. Sahni, Data structures, Algorithms, and Applications in C++,  McGraw Hill, 1998

Sessional work assessment

Laboratory practical and record

        = 30

Tests 




        = 20 

Total marks 



        = 50

MCA2K 301:NUMERICAL ANALYSIS & OPTIMIZATION TECHNIQUES

3 hours lecture and 1 hour tutorial per week

Module I:  (8 hours) 

Errors in numerical calculations – sources of errors – significant digits. 

Numerical solution of polynomial and transcendental equations: Bisection method – Regula-falsi method – Newton – Raphson method – fixed  point  method of iteration – Rates  of convergence of these methods  - Solution of  system of algebraic equations: exact methods – Crout's triangularization method – Iterative methods: Gauss – Seidel and  Relaxation method.

Module II:  (10 hours) 

Polynomial interpolation :  Lagrange  interpolation polynomial – divided differences – Newtons` divided difference interpolation polynomial – Finite differences: Operators (,(,E,(-Gregory – Newton forward  and backward difference  interpolation polynomials – Central differences – Stirlings interpolation formulae.

Module  III:  (10 hours) 

Numerical differentiation  - differentiation formulae in the case of equally spaced points – numerical integration – Trapezoidal and Simpsons` rules – compounded rules – errors of interpolation and integration formulae Numerical solution of ordinary differential equations – single stepmethods – Taylor series method – Eulers` method – Modified Eulers`  method – Picards`  iteration method – Runge – Kutta  methods (2nd , 3rd and 4th  order formulae –derivations  not required) – Multistep methods – Milnes` predictor  and corrector  formulae.
Module IV:  (14 hours) 
Optimization methods:  Mathematical formulation of linear programming  problem - simplex method – artificial variables – Charnes M method – Two phase technique – duality in linear  programming – dual simplex  method, Transportation and Assignment Problems

Module  V: (10 hours)  Queueing Models: Basic structure of Queuing models, Roles of the Poisson and Exponential distributions, (M/M/1): (GD/( /(),(M/M/1): (GD/N/(),(M/M/C): (GD/(/(),(M/M/C): (GD/N/() models, Self service model, Machine service model.
Text Books

1. Gerald,  Applied Numerical Analysis,  Addison Wesley.

2. Taha, H.A.,’ Operations Research, An Introduction’, MacMillan Publishing Co.
Reference Books

1.Froberg, C.E.,’Introduction to Numarical Analysis’, Addison Wesly

2. Hillier. F.S  and Lieberman, G.J.,’ Introduction to Operations Research’, McGraw Hill.

Sessional work assessment

Assignments 

      

2x10 = 20

Tests 




2x15 = 30 

Total marks 
  
           

         = 50

University examination pattern

Seven questions covering all the five modules .Each carries 20 marks.  There should be a minimum of one question from each module. There should not be more than 2 questions from any module. The student has to answer any five full questions for scoring full marks.

MCA2K 302: OPERATING SYSTEMS 

3 hours lecture and 1 hour seminar per week

Module I (12 hours)

Review of Operating System strategies -  Resources,  Processes,  Threads, Objects -  Operating System  organization – Design factors,  functions  and  implementation  considerations.


Devices – Characteristics,  controllers,  drivers – Device Management  approaches – Buffering,  Device Drivers – Typical Scenarios  such as  serial communications, storage devices etc.

Module II (12 hours) 

Process  Management – System view – Process  address  space -  Process and  Resource abstraction  -  Process hierarchy -  Scheduling mechanisms – Various  strategies.

Synchronization – Interacting & Coordinating processes -  Semaphores – Deadlock – Prevention, Avoidance,  Detection  and Recovery

Module III (12 hours)

Memory Management -  Issues – Memory Allocation,  Dynamic  Relocation, various management strategies.   Virtual  Memory -  Paging -  Issues  and  Algorithms – Segmentation – Typical implementations  of paging &  segmentation systems. 

Module IV (8  hours)

File  Management – Files – Implementations, storage abstractions – Memory mapped files – Directories and their implementation.

Module V:  (8 hours) 

Protection and Security – Policy and mechanism – Authentication,  Authorization.

Case study of Unix Kernel and Microsoft Windows NT   (concepts  only ). 

References

1. Gary J. Nutt, Operating Systems -  A Modern Perspective,  Addison Wesley, 2000

2. Charles Crowley, Operating Systems- a Design Oriented Approach, Tata McGraw Hill, New Delhi, 1998.

3. Silberschatz and Galvin, Operating System Concepts, 5/e, Addison Wesley, 1998.

4. A. S. Tanenbaum, Modern Operating Systems, Prentice Hall (Pearson Education), 1992
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2x10 = 20
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2x15 = 30 
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         = 50

University examination pattern

Seven questions covering all the five modules .Each carries 20 marks.  There should be a minimum of one question from each module. There should not be more than 2 questions from any module. The student has to answer any five full questions for scoring full marks.

MCA2K 303: DATABASE MANAGEMENT SYSTEMS 

3 hours lecture and 1 hour tutorial per week

Module I:  (12 hours)

Introduction: Characteristics of database approach, Advantages of using DBMS, Database concept  and architecture, Data Models, Schemes, instances, data independence.  Database languages and  interfaces.  Database modeling  using Entity - Relationship (ER), Entity sets attributes and keys.  Relationships, type role and structural constraints. Weak Entity types.  Enhanced Entity-Relationship (EER) and object modeling.  Sub classes, super classes  and inheritance,  Specialization and generalization,  Modeling  of Union types.

Module II:  (10 hours) 

File organization and storage, Secondary storage devices - RAID technology.  Operations in files - heap files and sorted files - hashing techniques. Types of single level ordered index, multi-level indexes - B -  trees and B + trees,   Indexes on multiple keys, Other types of indexes.

Module III:  (14 hours)

Database design.  Functional dependencies, Normal forms, General definition of second and third normal forms, Boyce -Codd Normal form.  Multi valued dependencies and fourth normal form.  Join Dependencies and fifth normal form.  Inclusion dependencies.  Practical Database design tuning, Database design process Relational Model concepts, Relational algebra operations.  Queries in SQL, Insert, delete and update statements in SQL views in SQL.

Module IV:  (8 hours)

Transaction processing - Desirable properties of transactions, Schedules and recoverability - Serializability  of Schedules concurrency control - locking techniques, time stamp ordering multi version concurrency control, granularity of data items .

Module V:  (8 hours) 

 Database recovery techniques based on deferred up data and immediate updating, shadow pages, ARIES recovery algorithm, Database security and Authorization - security issue access control based on granting/revoking of privileges introduction to statistical database security.

References 

1. Elmasri and  Navathe,    "Fundamentals of Database Systems" , 3rd Edition,  Addison -  Wesley, 2000.

2. R. Ramakrishnan and J. Gehrke, "Database Management Systems", 2/e, McGraw Hill, 2000.

3. P. O'neil and E. O'neil, "Database Principles, Programming, and Performance", 2/e, Harcourt Asia (Morgan Kaufman), 2000.

4. A. Silberschatz, H. F. Korth, and  S Sudarshan, "Database System Concepts", Tata McGraw Hill, 1997

5. J. D. Ullman “Principles of Database Sysems”, Galgotia Publications, 1988

6. C.J Date, “ An Introduction to Database Systems “,  Addison-Wesley, 1995 

Sessional work assessment
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2x10 = 20
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2x15 = 30 
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         = 50

University examination pattern

Seven questions covering all the five modules .Each carries 20 marks.  There should be a minimum of one question from each module. There should not be more than 2 questions from any module. The student has to answer any five full questions for scoring full marks.

MCA2K 304: PRINCIPLES OF COMPILERS 

3 hours lecture and 1 hour tutorial per week

Module I:  (10 hours)

Introduction: Analysis of the source program, phases of a compiler, compiler construction tools.  Lexical analysis: Role of the lexical analyser, specification of tokens, Recognition of tokens, Lexical analyzer generators.

Module II:  (15 hours) 

Syntax analysis : Role of the parser, context-free grammars, Top-down parsing, Bottom-up parsing, Operator precedence parsing, LR parsers (SLR, Canonical LR, LALR),  Parser generators.

Module III:  (13 hours)

Syntax–directed translation : Syntax–directed definitions, S–atributed definitions, L-attributed definitions, Bottom-up and top-down translation.

Type checking : Type systems, specification of a type checker.

Run-time environments : Source language issues, storage organization, storage allocation strategies, Access to non-local names, parameter passing, symbol tables.

Module IV:  (6  hours)

Intermediate code generation : Intermediate languages, Declarations, Assignment statements, Boolean expressions, Procedure calls.

Module V:  (8 hours) 

Introduction to code optimization: Sources of optimization, Introduction to data-flow analysis.

Introduction to code generation: Issues in the design of a code generator, The target machine, A simple code generator.

References :

1. Aho A.V., Sethi R, and Ullman J.D. Compilers Principles, Techniques and Tools, Addison–Wesley, 1986.

2. Aho A.V., and Ullman J.D. Principles of compiler Design., Narosa, 1977.

3. S. S. Muchnick, Advanced Compiler Design Implementation, Harcourt Asia (Morgan Kaufman), 1997.

4. Holub A.I. Compiler Design in C, Prentice Hall India, 1990.

5. Appel A.W. Modern Compiler Implementation in C, Cambridge University Press, 1997.
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2x10 = 20
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2x15 = 30 
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         = 50

University examination pattern

Seven questions covering all the five modules .Each carries 20 marks.  There should be a minimum of one question from each module. There should not be more than 2 questions from any module. The student has to answer any five full questions for scoring full marks.




MCA2K 305:  SOFTWARE ENGINEERING

3 hours lecture and 1 hour tutorial per week

Module I:  10 Hours

Introduction:  FAQs about Software Engineering, professional and ethical responsibility, system modeling, system engineering process. The Software Process: Life cycle models, iteration, specification, design and implementation, validation, evolution , automated process support. Software Requirements: Functional and non-functional requirements, user requirements, system requirements, SRS. Requirements Engineering Processes: Feasibility studies, elicitation and analysis, validation, management. System Models: Context models, behavior  models, data models, object models, CASE workbenches.

Module II:  10 Hours

Software Prototyping: Prototyping in the software process, rapid prototyping techniques. Formal Specification: Formal specification in the software process, interface specification, behavior specification. Architectural design: System structuring, control models, modular decomposition, domain-specific architectures, distributed systems architecture.

Module III:  8 Hours
 Object-oriented Design: Objects and classes, an object oriented design process case study, design evolution. Real-time Software Design: System design, real time executives. Design with Reuse: Component-based development, application families, design patterns. User Interface Design: Design principles, user interaction, information presentation, user support, interface evaluation.

Module IV:  11 Hours

Dependability: Critical systems, availability and reliability, safety, security, critical systems  specifications, critical system development. Verification and Validation: Planning, software inspection, automated static analysis, clean room software development. Software Testing: Defect testing, integration testing, object-oriented testing, testing workbenches, critical system validation. Software Evolution: Legacy systems, software change, software maintenance, architectural evolution, software re-engineering, data re-engineering.

Module V:  13 Hours

Software Project Management:  Project planning, scheduling, risk management. Managing People: Group working, choosing and keeping people, the people capability maturity model. Software Cost Estimation: Productivity estimation techniques, algorithmic cost modeling, project duration and staffing. Quality  Management: Quality assurance and standards, quality planning, quality control, software measurement and metrics. Process Improvement: Process and product quality, process analysis and modeling, process measurement, process CMM. Configuration Management: Planning, change management, version and release management, system building, CASE tools for configuration management.

Text Book

1.   Ian Sommerville, Software Engineering, 6/e, Pearson Education Asia, 2001.

References

1. R. S. Pressman, Software Engineering,  4/e, McGraw Hill, 1997.

2. R. Mall, Fundamentals of Software Engineering, Prentice Hall of India, 2000.

3. A. Behferooz and F.J. Hudson, Software Engineering Fundamentals, Oxford University Press, 1996.

4. P. Jalote, An Integrated Approach to Software Engineering, Narosa, 1993.
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2x15 = 30 
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         = 50

University examination pattern

Seven questions covering all the five modules .Each carries 20 marks.  There should be a minimum of one question from each module. There should not be more than 2 questions from any module. The student has to answer any five full questions for scoring full marks.

MCA2K 306P : SOFTWARE APPLICATION LAB

3 hours practicals per week 

Database Management Systems

1. Conversion of a given relational scheme to 3NF and BCNF.

2. Implementation of B tree and B+ tree.

3. Implement a database stored in an RDBMS accessible through a web browser.

4. Program to convert SQL subset into relational algebra.  (Tools like YACC may be used.)

5. Implement optimistic concurrency control algorithm. 

Software Engineering

6. Exercises on software modelling using  CASE tools

7. Exercises on Software Design using  CASE tools

8. Two exercises on Software testing

9. Exercises on reverse engineering of C++/Java codes

10. Exercises on automatic skeleton code generation for a software design 

References

1. Ian Sommerville, Software Engineering, 6/e, Pearson Education Asia, 2001.

2.R. S. Pressman, Software Engineering,  4/e, McGraw Hill, 1997.

3. Elmasri and  Navathe,    "Fundamentals of Database Systems" , 3rd Edition,  Addison -  Wesley, 2000.

4. R. Ramakrishnan and J. Gehrke, "Database Management Systems", 2/e, McGraw Hill, 2000.
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        = 30

Tests 




        = 20 

Total marks 



        = 50

MCA2K 401: COMPUTER ARCHITECTURE 

3 hours lecture and 1 hour tutorial per week

Module I:  (7  hours)

Fundamentals: Task of a computer designer, trends in technology, usage and cost, performance measurement, quantitative principles of computer design.  Instruction set architectures: classification, addressing and operations,  encoding an instruction set, role of compilers. 

Module II:  (8 hours) 

Case study: the DLX architecture. Pipelining: Pipeline for DLX, pipeline hazards, data and control hazards, implementation difficulties, pipelining with multicycle operations.

Module III:  (12 hours) 

Instruction level parallelism: concepts and challenges, dynamic scheduling, dynamic hardware prediction, multiple issue of instructions, compiler and hardware support for ILP. Vector processing: vector architecture, vector length and stride, compiler vectorization, enhancing vector performance.

Module IV:  (13 hours)

Memory hierarchy design: reducing cache misses and miss penalty, reducing hit time, main memory, virtual memory and its protection, Case study: protection in the Intel Pentium, crosscutting issues. I/O systems: performance measures, reliability and availability, designing an I/O system,  Case study: Unix file system performance.

Module V:  (12 hours)

Interconnection networks: simple networks, connecting more than two computers, practical issues. Multiprocessors: introduction, application domains, centralised-shared memory and distributed-shared memory architectures, synchronisation, models of memory consistency.

Text Book

J. L. Hennesy and D. A. Pattersen, Computer Architecture: A Quantitative approach, 2/e, Harcourt Asia Pte Ltd (Morgan Kaufman), Singapore, 1996.

References
1. D. A. Pattersen and J. L. Hennesy, Computer Organisation and Design: The Hardware/ Software  Interface, 2/e, Harcourt Asia Pte Ltd (Morgan Kaufman), Singapore, 1998.

2. K. Hwang, Advanced Computer Architecture: Parallelism, Scalability and Programmability, McGraw Hill, Singapore, 1993.
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         = 50

University examination pattern

Seven questions covering all the five modules .Each carries 20 marks.  There should be a minimum of one question from each module. There should not be more than 2 questions from any module. The student has to answer any five full questions for scoring full marks.

MCA2K 402: ACCOUNTING AND FINANCIAL MANAGEMENT

Module I: (10 hours)

Financial  Accounting:  Finance function in an organization, Accounting transaction, principles, recording, classification, summarization, preparation of profit and loss, balance sheet statements, role of computers / software’s in financial accounting.

Module 11: (12 hours)
Financial analysis: Time value of money, Net present value, annuities, sources of corporate finance-short term and long term, Ratio analysis, types of ratios, interpretation of ratios, importance, limitations, statement of changes in financial position, funds flow and cash analysis.

Module 111: (10 hours)
Cost concepts: Cost terms, elements of cost, cost sheet, C V P analysis, marginal costing, relevant costs in decisions like make or buy, alternate methods of production, replacement of assets, continuation Vs discontinuation of a dicision, limitation of costing/cost concept.

Module 1V: (10hours)

Budgetary Control: Need, importance, classification, preparation of cash budgets, zero based budgets.

Working capital management: meaning, types, operating cycle, determinants of working capital, computation of working capital, sources of finance for working capital.

Module V: (13 hours)

Capital budgeting:  Nature, cash flows, techniques, traditional and DCF techniques, comparison of NPV and IRR.

Capital market, investment scene, stock exchanges, equity, debt, mutual fund market, credit rating, SEBI.


Text Book.

1. Finance and  Accounting for Managerial Competitiveness – Dhameja N & Sastry K. Wheeler Publishing, Allahabad.

References

2. Financial Accounting -  Jawaharlal 2nd edition, TMH

3. Cost Accounting -  Jawaharlal, 2nd edition, TMH.

4. Financial Management – Khan M.Y.& Jain P.K.,3rd ed., TMH

5. Management Accounting – Khan M.Y.& Jain P.K, 3rd.., TMH

6. Duncan Williamson, Prentice-hall India.

7. Modern Corporate Finance – Alan C Shapiro, Maxwell Macmillan.
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         = 50

University examination pattern

Seven questions covering all the five modules .Each carries 20 marks.  There should be a minimum of one question from each module. There should not be more than 2 questions from any module. The student has to answer any five full questions for scoring full marks.

MCA2K 403: DATA COMMUNICATIONS & COMPUTER NETWORKS

3 hours lecture and 1 hour tutorial per week

Module I:  (9 hours)

Introduction: networks, protocols and standards, standards organizations. Basic Concepts: line configuration, topology, transmission mode, classifications. OSI Model: functions of the layers. Signals: analog and digital signals, mathematical approach. Encoding: D to D, A to D, D to A, A to A encodings.

Module II:  (9 hours) 

Data transmission: digital data transmission, DTE-DCE interface, other interface standards, modems. Transmission media: guided media, unguided media, performance. Multiplexing: types, applications, the telephone system.

Module III:  (9 hours)

Error Control: types of errors, error detection, error correction. Data Link Control: line discipline, flow control, error control. Data Link Protocols: asynchronous and synchronous protocols, character-oriented protocols, bit-oriented protocols.

Module IV:  (13 hours)

LANs: Project 802, Ethernet, token bus, token ring, FDDI, Comparison. MANs: IEEE 802.6, SMDS. Switching: Circuit switching, packet switching, message switching, network layer. ISDN: Services, history, subscriber access, ISDN layers, BISDN. X.25: X.25 Layers, packet layer protocol. Frame Relay: layers, operation, implementation. ATM: design goals, topology, protocol architecture.

Module V: (12 hours)

SONET: Physical configuration, layers, SONET frame. Networking devices: Repeaters, bridges, routers, gateways, routing algorithms. Transport layer: duties, connection, transport protocol. Upper OSI Layers: Session layer, presentation layer, application layer. TCP/IP: network layer protocols, transport layer protocols, application layer protocols, WWW.

Text Book

1. B. Forouzan, Introduction to Data Communication and Networking, Tata McGraw Hill, 1998.

References 

1. F. Halsall, Data Communication, Computer Networks and Open Systems, Addison Wesley, 1996

2. L.L. Peterson and B.S. Davie, Computer Networks, A systems approach, 2/E, Harcourt Asia,  2000.

3. S. Keshav, An Engineering Approach to Computer Networking,  AWL , 1999

4. Andrew S. Tanenbaum, Computer Networks , 3/E, PHI, 1997

5. A. Leon-Garcia and I. Widjaja, Communication Networks, Tata McGraw Hill, 2000.
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University examination pattern

Seven questions covering all the five modules .Each carries 20 marks.  There should be a minimum of one question from each module. There should not be more than 2 questions from any module. The student has to answer any five full questions for scoring full marks.

MCA2K 404A: ARTIFICIAL INTELLIGENCE

3 hours lecture and 1 hour tutorial per week

Module I:  (16 hours)

Introduction : Definition and basic concepts, Aims, Approaches , Problems in AI, AI applications. Perception and action, Representing and implementing action functions, Production systems, Networks.  Problem Solving Methods : Forward versus Backward reasoning, Search in state spaces, state space graphs, Uninformed search, Breadth First Search, Depth First Search, Heuristic Search, using evaluation functions, General graph-searching algorithm, Algorithm A*, Admissibility of A*, The consistency condition, Iterative deepening A*, Algorithm AO*, Heuristic functions and search efficiency. Alternative search formulations and applications, Assignment problems, Constraint satisfaction, Heuristic repair, Two agent games, The mini-max search, Alpha Beta procedure, Games of chance.

Module II:  (6 hours) 

Knowledge Representation , The Propositional Calculus, Using constraints on feature values, The language, Rules of inference, Definition of proof, Semantics, Soundness and completeness, The PSAT problem, Meta-theorems, Associative and Distributive laws. Resolution in Propositional Calculus, Soundness of Resolution, Converting arbitrary wffs to conjunctions of clauses, Resolution refutations, Horn clauses. 

Module III:  (8 hours) 

The Predicate calculus, Motivation, The language and its syntax, Semantics, Quantification, Semantics of quantifiers,  Resolution in Predicate Calculus, Unification, Converting arbitrary wffs to clause form, Using resolution to prove theorems, Answer extraction. Knowledge representation by networks, Taxonomic knowledge, Semantic networks, Frames, Scripts.

Module IV:  (12 hours)

Neural Networks : Introduction, Motivation, Notation, The Back propagation method, Generalisation and accuracy, Reasoning with uncertain information, Review of Probability theory, Probabilistic inference,  Bayes Networks. Genetic Programming, Program representation in GP, The GP process. Communication and Integration, Interacting agents, A Modal logic of knowledge, Communication among agents, Speech acts, Understanding language strings, Efficient communication, Natural Language Processing. Knowledge Based  Systems, Reasoning with Horn clauses, Rule based Expert Systems.

Module V:  (10 hours)

Programming in LISP: Basic LISP primitives, Definitions, Predicates, Conditionals, and Binding, Recursion and Iteration, Association lists, Properties and Data abstraction, Lambda expressions, Macros, I/O in LISP, Examples involving arrays and search.

Text Book

1. Nils  J  Nilsson, Artificial Intelligence – A New Synthesis,  Harcourt Asia Pte. Ltd., 1999 

References

1. G. F. Luger and W. A. Stubblefield, Artificial Intelligence, 3/e, Addison Wesley, 1998.

2. Elain Rich and Kevin Knight,  Artificial Intelligence,  2/e, Tata Mc. Graw Hill, 1991

3. Steven.L.Tanimotto, The Elements of Artificial Intelligence,  Computer Science Press

4. Winston P H, LISP,  Addison Wesley
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Seven questions covering all the five modules .Each carries 20 marks.  There should be a minimum of one question from each module. There should not be more than 2 questions from any module. The student has to answer any five full questions for scoring full marks.

MCA2K 404B: IMAGE PROCESSING

3 hours lecture and 1 hour tutorial per week

Module I: (10 hrs)

Introduction- digital image representation, fundamental steps in image processing, elements of digital image processing systems.

Digital Image fundamentals- elements of visual perception, A simple image model,  sampling and quantization, basic relationship between pixels, image geometry.

Module II:  (10 hours) 

Image transforms- Introduction to Fourier transform, discrete Fourier transform, some properties of  2-Fourier transform (DFT), the  FFT,  other separable image transforms, Hotelling transform. 

Module III: (12 hrs)

Image enhancement-   point processing, spatial filtering, frequency domain, color image processing.

Image restoration-  degradation model, diagonalization of circulant and block circulant matrices,  Inverse filtering, least mean square filter.

Module IV: (10 hrs)

Image compression- image compression models, elements of information theory, error-free compression, lossy compression, image compression standards.

Module V: (10 hrs)

Image reconstruction from projections- basics of projection, parallel beam and fan beam projection,  method of generating projections, Fourier slice theorem,    filtered back projection algorithms, testing back projection algorithms.

Text Book: 

1. Rafael C. Gonzalez and Richard E. Woods, Digital image processing,  Addison-Wesley, New Delhi.

References:

1.  A. Rosenfeld and A.C.. Kak, Digital Picture Processing, Academic press, 1982.

2.  Jain A.K, Fundamentals of    Digital Image Processing, Prentice Hall, Englewood Cliffs, N.J., 1989.

3.  Schalkoff R.J., Digital Image Processing and Computer Vision, John Wiley and Sons, New York,  1989.

4.  Pratt W.K., Digital Image Processing, 2nd edition, John Wiley and Sons,  New York, 1991.
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Seven questions covering all the five modules .Each carries 20 marks.  There should be a minimum of one question from each module. There should not be more than 2 questions from any module. The student has to answer any five full questions for scoring full marks.

MCA2K 404 C: ADVANCED DATABASE MANAGEMENT SYSTEMS 

3 hours lecture and 1 hour tutorial per week

Module I:  (11 hours)

Overview of relational database concept.  Object oriented database.  Overview of object oriented concepts.  Object definition language, Object query languages, Object database conceptional design. Overview of CORBA standard for distributed objects.

Module II:  (13 hours) 

Distributed database concepts, Data fragmentation Replication and allocation.  Types of distributed database system. Query process; concurrency control for distributed database .  Overview of client - server architecture and its relationship to distributed database.

Module III:  (8 hours)

Deductive database:
Introduction to deduction database prolog/Datalog notation, interpretation of rules, Basic inference  mechanism for logic  programs Datalog  programs and their evaluation, Deduction database systems.

Module IV:  8 Hours.

 Dataware housing and data  mining - Database on World Wide Web.  Multimedia Database, mobile database, Geographic information system, Digital Libraries.

Module V:  (12 hours)

Oracle and Microsoft Access. Basic structure of the Oracle System m Database structures and its manipulation in Oracle.  Storage Organization Programming Oracle applications, Oracle tools, An overview  of Microsoft Access Features and functionality of Access, Distributed databases in Oracle. 

References
1. Elmasri and  Navathe,    Fundamentals of Database Systems , 3/e,  Addison - Wesley, 2000.

2. R. Ramakrishnan and J. Gehrke, Database Management Systems, 2/e, McGraw Hill, 2000.

3. P. O'neil and E. O'neil, Database Principles, Programming, and Performance, 2/e, Harcourt Asia (Morgan Kaufman), 2000.

4. Silberschatz,  H. F. Korth, and  S Sudarshan, Database System Concepts, Tata McGraw Hill, 1997.

5. T. J. Theory,  Database Modelling and Design, 3/e,  Harcourt Asia (Morgan Kaufman), 1999.
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Seven questions covering all the five modules .Each carries 20 marks.  There should be a minimum of one question from each module. There should not be more than 2 questions from any module. The student has to answer any five full questions for scoring full marks.

MCA2K 405 A: DESIGN AND ANALYSIS OF ALGORITHMS

3 hours lecture and 1 hour tutorial per week

Module I:  (13 hours)

Analysis:  RAM model - Cost estimation  based on key operations - big Oh, big omega, little Oh, little omega and theta notations.

Recurrence analysis - Master's theorem - solution to recurrence relations with full history .

Probabilistic analysis - Linearity of expectations - worst and average case analysis of  quick-sort, merge-sort, heap-sort, binary search, hashing algorithms - lower bound proofs for the above problems.

Amortized analysis - aggregate, accounting and potential methods - Analysis of Knuth-Morris-Pratt algorithm - amortized weight balanced trees. 

Module II:  (13 hours) 

Design: Divide and Conquer - Strassen's algorithm, O(n) median finding algorithm. 

Dynamic Programming - matrix chain multiplication, optimal polygon triangulation, optimal binary 

search trees, Floyd-Warshall algorithm, CYK algorithm. 

Greedy - Huffman coding, Knapsack, Kruskal's and Prim's algorithms for MST.

Backtracking - Branch and Bound,  travelling salesman problem.

Module III:  (13 hours)

Complexity:  Complexity classes - P, NP, Co-NP, NP-Hard and NP-complete Problems - Cook's theorem (proof not expected) - NP-completeness reductions for clique, vertex cover, subset sum, Hamiltonian cycle, TSP, Integer programming.  

Approximation algorithms - vertex cover, TSP, set covering and subset sum.

Module IV:  (7  hours)

Introduction to parallel Algorithms: PRAM models - EREW, ERCW, CREW and CRCW - relation between various models – handling read and  write conflicts - work efficiency - Brent's theorem. 

Module V:  6 Hours.

Parallel merging, sorting, and connected components, list rank, Euler tour technique, parallel prefix computation, deterministic symmetry breaking.

Text Book 

1. T. H. Corman, C. E. Lieserson, R. L. Rivest, Introduction to Algorithms, Prentice Hall India, 1990.

References 

1. S. Basse, Computer Algorithms: Introduction to Design and Analysis,  Addison Wesley, 1998.

2. U. Manber,  Introduction to Algorithms: A creative approach,  Addison Wesley, 1989.

3. V. Aho, J. E. Hopcraft, J. D. Ullman, The design and Analysis of Computer Algorithms,  Addison Wesley, 1974.

Sessional work assessment

Assignments 

      

2x10 = 20

Tests




2x15 = 30 

Total marks 
  
           

         = 50

University examination pattern

Seven questions covering all the five modules .Each carries 20 marks.  There should be a minimum of one question from each module. There should not be more than 2 questions from any module. The student has to answer any five full questions for scoring full marks.

MCA2K  405B :SIMULATION & MODELLING

Module I:  (6 hours) 

Introduction: Systems and models – Computer simulation and its applications. Continuous system simulation- Modelling  continuous  systems, simulation of continuous systems. Discrete system simulation- Methodology, event scheduling and process interaction approaches.

Module II:  (6 hours) 

 Random number generation – testing of randomness,  generation of stochastic variates, Random samples  from  continuous distributions – Uniform distribution, Exponential distribution  m-Erlang distribution, Gamma distribution, Normal distribution, Beta distribution, Random samples from discrete distributions – Bernoulli, Discrete uniform, Binomial, Geometric and  Poisson.

Module  III:  (10 hours) 

Evaluation  of simulation  experiments- verification and validation  of simulation experiments, Statistical reliability in evaluating  simulation experiments – Confidence intervals for  terminating simulation runs.

Simulation  Languages: Programming Considerations – General features of GPSS,SIM SCRIPT and SIMULA.

Module IV:  (15 hours) 

Simulation of Queueing Systems – Parameters of queue, formulation  of queueing problems, generation of arrival  pattern, generation of service patterns, Simulation of single server queues, Simulation of multiserver queues, Simulation of tandom queues.

Module  V  (15  hours): 

Simulation of Stochastic Network : Simulation of PERT Network – Definition of network diagrams, forward pass computation, simulation of forward pass, backward pass computations,  simulation of backward pass, determination of float and slack times determination of critical path, simulation of complete network, merits of simulation  of stochastic networks.

References:

1. Deo,N,  System Simulation and Digital Computer,  Prentice Hall of India.

2. Gordan, G,  System simulation, 2nd edn., Prentice Hall of India.

3. Law, A.M. and Ketton, W.D ,  Simulation Modelling and Analysis.,  Mc-Graw Hill .

Note to the question paper setter : Programming questions must be based on `C` language  or specified simulation languages in the syllabus.

Sessional work assessment

Assignments*

      

2x10 = 20

2 Tests** 



2x15 = 30 

Total marks 
  
           

         = 50

*     One assignment must be computer based .(practical)

**   One sessional test must be computer based.(practical)

University examination pattern

Seven questions covering all the five modules .Each carries 20 marks.  There should be a minimum of one question from each module. There should not be more than 2 questions from any module. The student has to answer any five full questions for scoring full marks.

MCA2K 405C : OBJECT ORIENTED PROGRAMMING STRUCTURES

Module I: (12 Hours)  

 OOPS and Java basics, Java virtual machine, Java platform  API, extended Security model , Applet classes, exceptions and abstract classes, Java Applet writing  Basics, GUI Building with Canvas, Applet Security, Creating window applications, Writing console applications, utility and Math packages.

Module II: (10 Hours)  

Swing programming , working with swing components, using the clipboard, input/output streams, printing , working with 2D and 3D Graphics , using audio and video , creating animations.

Module III: (10 Hours) 

Java Beans development kit, Developing beans, Notable Beans, Network programming, client and server Programs, naming and directory services, working with Java Management API.

Module IV: (10 Hours) 

Distributed application architecture , CORBA,  RMI and distributed applications, working with remote objects, Object serialization and Javaspaces, Java IDL and ORBs, 

Module V: (10 Hours) 

Connecting to Database, using JDBC, Integrating  Database Support into Web applications, Java servlets, JSDK, JAR files, Java Native interface.

Text Books:

1. Campione, Walrath, Huml Tutorial team,  “The Java Tutorial Continued: The Rest of the JDK”,  Addison - Wesley,  2000.

2. Jamie Jaworski,  “Java 2 platform unleashed: The Comprehensive Solution”, SAMS  Teachmedia  2000.

References:

1. S. Holzner, Java 2, Swings, Servlets, JDBC & Java Beans Programming, IDG Books, 2000.

2. M. Campione, K. Walrath  “ The Java Tutorial: Object-oriented programming for the Internet”, 2/e,  Addison Wesley,  2000.

3. Naughton  Patrick, Herbert Schildt   “Java 2: The Complete Reference, 3rd Edition”,  Tata McGraw Hill,  2000.

Sessional work assessment

Assignments 

      

2x10 = 20

Tests




2x15 = 30 

Total marks 
  
           

         = 50

University examination pattern

Seven questions covering all the five modules .Each carries 20 marks.  There should be a minimum of one question from each module. There should not be more than 2 questions from any module. The student has to answer any five full questions for scoring full marks.

MCA2K 405D: COMMUNICATION SYSTEMS

3 hours lecture and 1 hour tutorial per week

Module I: 14 Hours.

Noise in Communication Systems: classification, SNR, CNR, noise figure, relationships between noise figures.

Voice Signal Digitization: PAM, PPM, PWM, PCM, Delta modulation, PCM and DM voice signal comparison, TDM of PCM signals, CCITT.

Digital Radio: block diagram, ASK, FSK, PSK, QAM, digital demodulation, QAM demodulation.

Module II:  9 Hours.

Line-of-Sight Microwave Links: analog line-of-sight microwave links,  digital line-of-sight microwave links.

Communication Satellites: classification, communication satellite systems, orbits, planetary mechanics, launching, stabilization, subsystems and repeaters.

Module III:  8 Hours.

Satellite Earth Stations: antenna subsystems, transmitter, receiver.

Satellite Access: FDM Access, TDM Access.

Satellite Links: satellite link analysis and design, digital satellite link design.

Module IV:  13 Hours.

Fibre Optic Communications: nature of light, optical laws, optical fibres, optical sources, photo detection.

Optical Communication Systems: system parameters, analog optical fibre links, digital optical fibre systems.

Module V:  8 Hours.

System Measurements: Fourier series, the Z-transform, modulator/demodulator sensitivity measurements, digital microwave link measurements and performance evaluation.

High definition TV: system specifications.

Text book

        H. Kolimbiris, Digital Communication Systems, Pearson Education Asia, 2000.

 References:

1. R.L. Freeman, Tele communication Transmission Hand book, 3/e, Wiley, 1991.

2. Philip F Panther, Communication System Design,  Mc Graw Hill 

3. R. Ramaswami and K. N. Sivarajan,  Optical Networks, Harcourt Asia, 1998.

4. Robert M. Gagliardi , Satellite Communications,- CBS Publishers

5. Gowar, Optical Communications,  PHI

Sessional work assessment

Assignments 

      

2x10 = 20

Tests




2x15 = 30 

Total marks 
  
           

         = 50

University examination pattern

Seven questions covering all the five modules .Each carries 20 marks.  There should be a minimum of one question from each module. There should not be more than 2 questions from any module. The student has to answer any five full questions for scoring full marks.

MCA2K 406 P: SYSTEM SOFTWARE LAB

3 hours practicals per week 

Operating Systems

1 Implementation of Dining Philosophers Problem by multiprogramming using threads, semaphores and shared memory.

2 Implement ls/dir command of Unix/Dos to display contents of a given floppy disk.

3 Program to generate disk usage status report for a given Unix/Dos formatted floppy disk giving details like free space availability etc.

4 Implement Banker’s algorithm

5 Inter-process communication using mailboxes and pipes.

Compilers

6 Generation of lexical analyzer using tools such as LEX.

7  Generation of parser using tools such as YACC.

8  Creation of Symbol tables.

9  Creation of type checker.

10  Generation of intermediate code.

References:

1. Gary J. Nutt, "Operating Systems -  A Modern Perspective",  Addison Wesley, 2000

2. M. J. Bach, "The Design of the Unix Operating System", Prentice Hall India, 1987

3. Aho A.V., Sethi R, and Ullman J.D. Compilers Principles, Techniques and Tools, Addison–Wesley, 1986.

4. Aho A.V., and Ullman J.D. Principles of compiler Design., Narosa, 1977.

Sessional work assessment

Laboratory practicals and record

        = 30

Tests 




        = 20 

Total marks 



        = 50

MCA2K 501:  DATA MODELLING & DESIGN

3 hours lecture and 1 hour tutorial per week

Module I:  10 Hours.

Overview of object-oriented systems, objects, attributes, encapsulation, class hierarchy, polymorphism, inheritance, messages, history of object orientation.

Module II:  6 Hours.

UML:  classes, attributes, and operations, class diagrams, generalizations and association constructs, composition and aggregation, collaboration diagrams, sequence diagrams, asynchronous messages and concurrent execution, state diagrams, nested states, concurrent states and synchronization, transient states, 

Module III:  (8 hours) 

Architecture and interface diagrams packages, deployment diagrams for hardware artifacts and software constructs, window-layout and window- navigation diagrams.

Module IV:  14 Hours.

Encapsulation structure, connascence, domains of object classes, encumbrance, class cohesion, state-spaces and behaviour of classes and subclasses, class invariants, preconditions and post conditions.  Class versus type, principle of type conformance, principle of closed behaviour.

Module V:  14 Hours

Abuses of inheritance, danger of polymorphism, mix-in classes, rings of operations, class cohesion and support of states and behaviour, components and objects, design of a component, lightweight and heavy weight components, advantages and disadvantages of using components.

	References:
1. M. Page- Jones, Fundamentals of Object- Oriented Design in UML, Addison -Wesley, 2000.

2. G. Booch, J. Rumbaugh and I. Jacobsons,  The Unified Modeling Language User Guide, Addison  Wesley, 1999.

3. A. Bahrami, Object Oriented System Development, McGraw-Hill, 1999.

4. Rumbaugh J., Jacobson.I and Booch G., The unified Modeling Language Reference Manual, Addison   Wesley, 1999.   

5  5 C. Larman, Applying UML and Patterns:  An Introduction to Object - Oriented Analysis and Design, Addison – Wesley, 2000. 

6    R. Pooley and P. Stevens, Using UML: Software Engineering with Objects and Components, Addison  Wesley, 1999


Sessional work assessment
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2x10 = 20

Tests




2x15 = 30 

Total marks 
  
           

         = 50

University examination pattern

Seven questions covering all the five modules .Each carries 20 marks.  There should be a minimum of one question from each module. There should not be more than 2 questions from any module. The student has to answer any five full questions for scoring full marks.

MCA2K 502: COMPUTER  GRAPHICS & MULTIMEDIA SYSTEMS

3 hours lecture and 1 hour tutorial per week

Module I:  (13 hours) 

Introduction to Computer Graphics, Basic raster graphics algorithms for drawing 2D primitives : Scan converting lines, circles, ellipses – filling polygons – clipping lines, circles, ellipses, polygons – generating characters. Geometrical transformations : 2D transformations – homogeneous coordinates and matrix representation of transformations – window-to-viewport transformation.  Input devices and interactive techniques : Interaction hardware – basic interaction tasks – user interface software.

3D graphics : viewing in 3D – projections – basics of solid modelling – 3D transformations.

Module II:  (8 hours)

Introduction to Multimedia : Media and Data Streams – Properties of a Multimedia System – Data Stream Characteristics – Information Units. Multimedia Hardware : Platforms – Memory and storage Devices – Input and Output Devices – Communication Devices. Multimedia Software : Multimedia Software tools – Multimedia Authoring tools.

Module III:  (11 hours) 

Multimedia Building Blocks : Audio : Basic sound concepts – Music – Speech – MIDI versus Digital Audio – Audio file formats – sound for the Web. Images and Graphics : Basic concepts – Computer image processing. Video and Animation : Basic concepts – Animation techniques – Animation for the Web. 

Module IV:  8 Hours.

Multimedia Building Blocks : Audio : Basic sound concepts – Music – Speech – MIDI versus Digital Audio – Audio file formats – sound for the Web. Images and Graphics : Basic concepts – Computer image processing. Video and Animation : Basic concepts – Animation techniques – Animation for the Web.

Module V:  (12 hours)

Data compression : Storage space and coding requirements – classification of coding/compression techniques – Basic compression techniques like JPEG, H.261, MPEG and DVI. Multimedia Database Systems : Characteristics of Multimedia Database Management system – Data analysis – Data structure – operations on data – Integration in a database model.

Text Book:

1. J. D. Foley, A. van Dam, S. K. Feiner, and J. F. Hughes, Computer Graphics Principles and Practice, Second Edition,  Addison-Wesley, 1997.

2. Ralf Steinmetz and Klara Nahrstedt, Multimedia : Computing, Communications and Applications, Pearson education, 2000.

References 

1. Newmann W and  Sproull R.F., Principles of Interactive Computer Graphics, McGraw-Hill,1980.

2. Rogers D.F.,  Procedural Elements for Computer Graphics, McGraw-Hill, 1985.

3. Hearn D. and  Baker P.M, Computer Graphics, Prentice Hall India, 1986.

4. J. F. Koegel Buford,  Multimedia System, Addison Wesley,  2000.

5. T. Vaughan,  Multimedia : Making it Work, Third Edition, Tata McGraw-Hill,  1997.

Sessional work assessment

Assignments 

      

2x10 = 20

Tests




2x15 = 30 

Total marks 
  
           

         = 50

University examination pattern

Seven questions covering all the five modules .Each carries 20 marks.  There should be a minimum of one question from each module. There should not be more than 2 questions from any module. The student has to answer any five full questions for scoring full marks.

MCA2K 503: INTERNET TECHNOLOGIES

3 hours lecture and 1 hour tutorial per week

Module I: (12 Hours)

Computer networks and the Internet: Principles of application-layer protocols, HTTP, FTP, e-mail, DNS, socket programming with TCP/UDP. Web servers, web pages design using HTML and XML. 

Module II: (9 Hours)

Multimedia networking: Applications, streaming stored audio and video, Internet telephony, RTP, scheduling and policing mechanisms, integrated services, RSVP, differentiated services. 

Module III: (9 Hours)

Network Management: the Internet network management framework. Network Security - E-mail Security: Privacy, S/MIME. IP Security: Overview, architecture, authentication, header and payload, combining security associations, key management. 

Module IV: (9 Hours)

Web Security: SSL and transport layer security, SET. Systems Security - Intruders and viruses. Firewalls: design, trusted systems.

Module V: (13 Hours)

Mobile Internet - Mobile Network Layer: Mobile IP, dynamic host configuration protocol, ad hoc networks. Mobile Transport Layer: Implications of TCP on mobility, indirect TCP, snooping TCP, mobile TCP, transmission, selective retransmission, transaction-oriented TCP. Support for Mobility: File systems, WAP protocols, WML, WML script, wireless telephony applications.

Text Books
1. J. F. Kurose and K. W. Ross, Computer Networking: A Top-Down Approach Featuring the Internet, Addison Wesley, 2001.(Modules I, II & III)

2. W. Stallings, Cryptography and Network Security Principles and practice, 2/e,  Pearson Education Asia, 1999. (Modules III & IV)

3. J. Schiller,  Mobile Communications, Addison Wesley, 2000.  (Module V)

References

1.     R  Greenlaw and E  Hepp,  In-line / On-line:  fundamentals of the Internet and the World Wide Web,  Tata 
        McGraw Hill, 1999.

2.    V  Sharma and R  Sharma,  Developing  e-Commerce Sites:  An Integrated approach,  Addison-Wesley, 
        2000.

3. S. Singhal et. al., The Wireless Application Protocol, Pearson Education Asia, 2001.

4. M. Goncalves, Firewalls: a Complete Guide, Tata McGraw-Hill, New Delhi, 2000.

Sessional work assessment
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2x10 = 20
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2x15 = 30 

Total marks 
  
           

         = 50

University examination pattern

Seven questions covering all the five modules .Each carries 20 marks.  There should be a minimum of one question from each module. There should not be more than 2 questions from any module. The student has to answer any five full questions for scoring full marks.

MCA2K 504A: ELECTRONIC COMMERCE  

3 hours lecture and 1 hour tutorial per week

Module I (14 hours)

Web commerce concepts, electronic commerce environment, electronic marketplace technologies. Web based tools for e-commerce, web server hardware and software, web server tools. E-commerce software, hosting services and packages.   Modes of e-commerce, EDI, commerce with WWW/ Internet.

Module II (12 hours) 

Security issues, threats to e-commerce, Approaches to safe e-commerce, secure transactions and protocols, intruder approaches, security strategies and tools, encryption, security teams, protecting e-commerce assets, protecting client machines, servers and channels, transaction integrity.

Module III (12 hours)

Electronic Payment Systems, types of e-payment, Internet monetary payment and security requirements, payment and purchase order process, electronic cash, electronic wallets, smart cards, credit and charge cards, risks, design of e-payment systems.

Module IV (7 hours)

Strategies for marketing, creating web presence, identifying and reaching customers, web branding, sales on the web.  Strategies for purchasing and support activities, EDI, supply chain management, softwares for purchasing. 

Module V (7 hours)

  Strategies for web auctions, virtual communities and web portals.  International, legal, ethical and tax issues.  Planning and managing e-commerce projects.

Text Books:

1.     R.Kalakota and A.B Whinston, "Frontiers of Electronic Commerce", Addison-Wesley, New Delhi, 1996.
2.     G.P. Schneider and  J.T. Perry, Electronic Commerce, Course Technology, Cambridge, 2000.

References

1. D. Minoli and E. Minoli, "Web Commerce Technology Handbook", Tata McGrawHill, New Delhi, 1998 .

2. W. Stallings, "Cryptography and Network Security Principles and practice", 2/e,  Pearson Education Asia, 1999

3. G.W.Treese and L.C.Stewart, "Designing Systems for Internet Commerce", Addison Wesley, New Delhi, 1998.

Sessional work assessment

Assignments 

      

2x10 = 20

Tests 




2x15 = 30 

Total marks 
  
           

         = 50

University examination pattern

Seven questions covering all the five modules .Each carries 20 marks.  There should be a minimum of one question from each module. There should not be more than 2 questions from any module. The student has to answer any five full questions for scoring full marks.

MCA2K 504 B : UNIFIED SOFTWARE DEVELOPMENT

3 hours lecture and 1 hour tutorial per week

Module I: (13 hrs)

The unified process: use-case driven, architecture-centric, iterative and incremental, life of the unified process. The four Ps: people, project, product, and process in software development, process tools. Use cases: capturing, analysis, design and implementation. Architectures: use cases, steps, description, iterative and incremental development, risks.

Module II:  (12 hrs)

Requirements: purpose and role, domain and business models. Capturing the requirements as use cases: artifacts, workers, workflow. Analysis: role of analysis, artifacts, workers, workflow.

Module III: (12 hrs)

Design: role of design, artifacts, workers, workflow. Implementation: role of implementation, artifacts, workers, workflow. Test: role of testing, artifacts, workers, workflow.

Module IV: (7 hrs)

Iteration workflow: phases, planning, risks, use-case prioritization,  resources needed, assessment. Inception: phases inception iteration, execution of the workflows, business case, assessment

Module V:  (8 hours) 

Elaboration: phases, elaboration iteration, execution of the workflows, business case, assessment. Construction: phases, construction iteration, execution of the workflows, business case, assessment. Transition: phases, activities,  business case, assessment. Making the unified process work.

References

1. I. Jacobson, G. Booch, and J. Rumbaugh, The Unified Software Development Process, Addison Wesley, 1999.

2. P. Kruchten, The Rational Unified Process: An Introduction, 2/e,  Addison Wesley, 2000.

3. A. Bahrami, Object-Oriented System Development using the Unified Modeling Language, McGraw-Hill, 1999

4. B. Oestereich, Developing Software with UML, Addison Wesley, 1997.

5. M. Shaw and D. Garlan, Software Architecture, Prentice Hall India, 1996.

Sessional work assessment
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2x10 = 20
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2x15 = 30 

Total marks 
  
           

         = 50

University examination pattern

Seven questions covering all the five modules .Each carries 20 marks.  There should be a minimum of one question from each module. There should not be more than 2 questions from any module. The student has to answer any five full questions for scoring full marks.

MCA2K  504 C : MOBILE COMMUNICATION SYSTEMS

3 hours lecture and 1 hour tutorial per week

Module I: (12 hrs)

Introduction:  Applications, history of wireless communications, reference model wireless transmission: frequencies for radio transmission, signals, antennas, signal  propagation, multiplexing, modulation, spread sprectrum, cellular systems.  Medium access control: specialized MAC, SDMA, FDMA, TDMA, Aloha, CSMA, Collision avoidance, polling, CDMA, Comparison of S/T/F/CDMA.

Module II: (12 hrs)

Telecommunication systems: GSM, Mobile services, System architecture, radio interface, protocols, localization and calling,  handover,  security, new data services, DECT, TETRA, UMTS and IMT-2000. Satellite systems: History, applications, basics, rooting, localization, handover, examples.   Broadcast systems:  overview, cyclic repetition of data, digital audio broadcasting, digital video broadcasting.

Module III: (12 hrs)

Wireless LAN: Infrared Vs radio transmissions, infrastructure and adhoc networks, IEEE 802.11, HIPERLAN, Bluetooth.  Wireless ATM:  Motivation for WATM working group, WATM services, reference model, functions, radio access layer, handover,  location management, addressing, mobile quality of service, access point control protocol.

Module IV: (8 hrs)

Mobile network layer: Mobile IP, packet delivery, registration, tunneling and encapsulation, optimizations, reverse tunneling, dynamic host configuration protocol, adhoc networks, routing, algorithms, metrics.  Mobile transport layer:  TCP, indirect TCP, snooping TCP, mobile TCP, retransmission, recovery, transaction oriented TACP.  

Module V: (8 hrs)

Support for mobility: File systems,  WWW.  WAP:  Architecture, datagram protocol, transport security, transaction protocol, session protocol, application, environment, WML, WML Script, wireless telephony application, example stacks with WAP.  

Text Book :  

           J. Schiller,  Mobile Communications, Addison Wesley, 2000

References :   

1. S. Singhal et.al, The Wireless Application Protocol, Addison Wesley, 2000. 

2. E. Wesel, Wireless Multimedia  Communications: Networking Video,Voice, and Data,   Addison Wesley, 1997.

3. D  Gordman, Wireless Personal Communications  

4. D E Comer,  Computer Networks and Internets,  2/e,  Addison Wesley,  2000.

5. William Coy Lee, Mobile Collection Tele Communications,  MgrawHill, 1995.

6. Tero Ojawpera, Ranjee Prasad, Wide band CDMA for third generation mobile communication,  AH, 1998

Sessional work assessment
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2x10 = 20

Tests




2x15 = 30 

Total marks 
  
           

         = 50

University examination pattern

Seven questions covering all the five modules .Each carries 20 marks.  There should be a minimum of one question from each module. There should not be more than 2 questions from any module. The student has to answer any five full questions for scoring full marks.

MCA2K 504 D : THEORY OF COMPUTATON

3 hours lecture and 1 hour tutorial per week

Module I:  (12 hours)

 Preliminaries: Review of Proof techniques - mathematical induction - Countable and uncountable sets - Basic concepts of Languages, Automata and Grammar.

Regular Languages: Regular expressions - finite deterministic and nondeterministic automata -

Regular grammar - Equivalence between various models (Kleene's theorem)

Boolean closure properties, homomorphism, substitution - Decision Algorithms - Myhill Nerode theorem and DFA state minimization - Pumping Lemma and proof for existence of non-regular languages.

Module II:  (8 hours) 

Context Free Languages: Equivalence of CFG and PDA - Normal forms (CNF and GNF) - Closure properties of CFL's - DCFL's and their properties - Ambiguous CFL's - Decision procedures - CYK algorithm - Pumping Lemma and proof for existence of non context-free languages.

Context Sensitive Languages: Equivalence of LBA and CSG

Module III:  (8 hours)
Turing Machines: TM Computations  - equivalence of standard TM with multitape, two-way infinite tape and nondeterministic TMs - Turing acceptable, Turing decidable and Turing enumerable language classes - Equivalence of  Type 0 grammars with TM's - Church's thesis - Chomsky Hierarchy.

Module IV:  (12 hours)

Computability: Closure properties of recursive and recursively enumerable languages - undecidability - Halting problem - reductions - Post Correspondence Problem - Unsolvable problems about CFLs.

Computational Complexity: Time and space bounded simulations - classes P and NP - NP-Completeness - Cook's Theorem - Bounded Tiling Problem - Integer Programming - Travelling Salesman Problem.

Module V:  (12 hours)

Propostional Calculus: Validity and satisfiability - Normal forms - Compactness Theorem - Resolution - NP- completeness of satisfiability.

Predicate Calculus: Normal forms and Herbrand's Expansion Theorem - Skoklem Loweheim Theorem - Unsolvability of satisfiablility - Resolution.

Text Book 

3. H. R. Lewis and C. H. Papadimitriou,  Elements of the Theory of Computation,  Prentice Hall of India, 1996.

References 

Hopcroft J. E. and Ullman J. D.,  Introduction to Automata Theory, Languages and Computation, Narosa, 1981.

Linz: P., An Introduction to Formal Languages and Automata,  Narosa, 1998.

Martin J. C.,  Introduction to Languages and the Theory of Computation,  Tata McGraw Hill,   1997.

J. E. Savage, Models of Computation, Exploring the Power of Computing,  Addison Wesley, 1998.
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2x10 = 20

Tests




2x15 = 30 
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         = 50

University examination pattern

Seven questions covering all the five modules .Each carries 20 marks.  There should be a minimum of one question from each module. There should not be more than 2 questions from any module. The student has to answer any five full questions for scoring full marks.

MCA2K 505 A: PATTERN RECOGNITION

3 hours lecture and 1 hour tutorial per week

Module I:   ( 12 hrs)

Introduction- Introduction to statistical, syntactic and descriptive approaches, features and feature extraction, learning.Bayes Decision theory- introduction, continuous case, 2-category classification, minimum error rate classification, classifiers, discriminant functions, and decision surfaces. Error probabilities and integrals, normal density, discriminant functions for normal density.

Module II:   (8 hrs)

Parameter estimation and supervised learning- Maximum likelihood estimation, the Bayes classifier, learning the mean of a normal density, general bayesian learning.

             Module III:  8 Hours.

Nonparametric technic- density estimation, parzen windows, k-nearest Neighbour estimation, estimation of posterior probabilities,  nearest- neighbour rule, k-nearest neighbour rule.

Module IV: (10 hrs)

Linear discriminant functions-  linear discriminant functions and decision surfaces, generalised linear discriminant functions, 2-category linearly separable case, non-separable behaviour, linear programming procedures.

Clustering- Data description and clustering, similarity measures, criterion functions for clustering.

Module V: (14 hrs)

Syntactic approach to PR- Introduction to pattern grammars and languages, higher dimensional grammars- tree, graph, web, plex, and shape grammars. Stochastic grammars, attribute grammars. Parsing techniques, grammatical inference.

Text Books

1.Duda and Hart P.E,  Pattern classification and scene analysis, John Wiley and Sons, NY, 1973.   2. Gonzalez R.C. and Thomson M.G., Syntactic Pattern Recognition – an Introduction, Addison wesley,  1997

Reference

Fu K.S., Syntactic Pattern recognition and applications, Prentice Hall, Eaglewood cliffs, N.J., 1982.
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2x10 = 20
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2x15 = 30 

Total marks 
  
           

         = 50

University examination pattern

Seven questions covering all the five modules .Each carries 20 marks.  There should be a minimum of one question from each module. There should not be more than 2 questions from any module. The student has to answer any five full questions for scoring full marks.

MCA2K 505 B:  SOFTWARE PROJECT MANAGEMENT

	3 hours lecture and 1 hour tutorial per week


Module I:  12 Hrs.

Conventional software management, the waterfall model in theory and practice, software economics, pragmatic software cost estimation, reducing software product size, improving software processes, improving team effectiveness, improving automation through software environments, achieving quality, peer inspections, the old and new approaches to software management.

Module II:  12 Hrs.

Life cycle phases, inception, elaboration, construction, and transition phases, artifacts of the processes, artifact sets, management, engineering and pragmatic artifacts, model based software architectures, software process workflows, iteration workflows, checkpoints, milestones, periodic status assessments.

Module III:  12 Hrs.

Iterative process planning, work down structures, planning guidelines, cost and schedule estimating, iteration planning, pragmatic planning, project organizations and responsibilities, process automation tools, project environment, project control and process instrumentation, core metrics, management indicators, quality indicators, life-cycle expectations, pragmatic software metrics, metrics automation, tailoring the process, project discriminants, examples.

Module IV:  8 Hrs.

Modern project profiles, continuous integration, early risk resolution, evolutionary requirements, team work, top software management principles and best practices. 

Module V:  8 Hrs.

Next generation cost models, modern software economics, modern process transitions, case study:  CCPDS - R, the COCOMO Cost Estimation Model.

	Text Book:

1. W. Royce,  Software Project Management: A unified Framework, Addison Wesley, 1998.

References:

1. K. Conway, Software  Project Management: From Concept to Deployment, IDG Books, 2001.

2. I. Jacobson, G. Booch and J. Rumbaugh, The Unified Software Development Process, Addison Wesley, 1999.

3. W. S. Humphrey, Introduction to the Personal Software Process, Addison Wesley, 2000.

4. I. Sommerville, Software Engineering, 5/e, Addison Wesley, 1996.


Sessional work assessment

Assignments 

      

2x10 = 20

Tests




2x15 = 30 

Total marks 
  
           

         = 50

University examination pattern

Seven questions covering all the five modules .Each carries 20 marks.  There should be a minimum of one question from each module. There should not be more than 2 questions from any module. The student has to answer any five full questions for scoring full marks.

MCA2K 505 C: DISTRIBUTED COMPUTING

3 hours lecture and 1 hour tutorial per week

Module I (10 hours)

Operating system fundamentals, distributed system concepts and architectures, major design issues, distributed computing environments (DCE).

Module II (13 hours) 

Concurrent processes and programming - threads and processes, client server model, time services language mechanisms for synchronization, concurrent programming languages.

Module III (13 hours)

Interprocess communication and coordination -  message passing communication, request/reply communication, transaction communication, name and directory services, distributed mutual exclusion, leader election. 

Module IV (8 hours)

Distributed process scheduling - static process scheduling, dynamic load sharing and balancing, distributed process implementation

Module V:  8 Hours.

 Real-time scheduling, concepts of distributed file systems, distributed shared memory, distributed computer security.

Text Book

1. R. Chow and T. Johnson,  "Distributed Operating Systems and Algorithms", Addison Wesley, 1997.

References
1. P. K. Sinha, "Distributed Operating Systems Concepts and Design", PHI, 1997. 

2. S. Tanenbaum, "Distributed Operating Systems", Prentice Hall Inc., 1993.

3. G. Coulouris, J. Dollimore and T. Kindberg, "Distributed Systems Concepts and Design", 2/e, Addison Wesley, 1994.

4. M. Singhal and Shivaratri, "Advanced Concepts in Operating Systems, Distributed Databases and Multiprocessor Operating Systems", McGraw Hill, 1994.

Sessional work assessment

Assignments 

      

2x10 = 20

2 tests 




2x15 = 30 

Total marks 
  
           

         = 50

University examination pattern

Seven questions covering all the five modules .Each carries 20 marks.  There should be a minimum of one question from each module. There should not be more than 2 questions from any module. The student has to answer any five full questions for scoring full marks.

MCA2K 506 P:  SEMINAR

3 hours practicals per  week

Each student shall prepare and present a paper on any topic in the field of computer  Science.
Sessional work assessment

Presentation  

      

30 

Seminar report             


20 

Total marks 
  
                             50

MCA2K 601 P:  THESIS WORK

The student is expected to work on a chosen topic, under the guidance of a supervisor approved by the department, at least for a period of four full months, as per the rules and regulations of the Calicut University. 5 copies of the thesis have to be submitted, out of which three copies will be forwarded to the university. While one of the copies is for the guide, the other copy will be sent to the Library of the department.

University Examination

The thesis will be evaluated by the university by a panel consisting of the internal examiner and an external examiner who are appointed by the university. The candidate will be examined by a viva-voce examination and the thesis will be graded as shown below.

Excellent           85 and above

Very Good         75 and above but below 85

Good                  60 and above but below 75

Satisfactory        50 and above but below 60

Rejected              Less than 50










