NORTH BENGAL UNIVERSITY

M Sc. Syllabus (Computer Science)


Semester I



Theoretical




Paper I 
Principles of Programming Languages




Paper II
Mathematical Foundations in Computer





Science




Paper  III
Software Engineering




Paper IV
Visual Programming



Practical




Paper V
Lab-I (Visual Programming Lab)

Semester II



Theoretical




Paper VI 
Advanced Microprocessors




Paper VII
Internet and Java Programming



Paper VIII
System Analysis and MIS



Practical




Paper  IX
Lab-II (Internet and Java Lab)




Paper  X
Design

Semester III



Theoretical



Paper XI
Principles of Compiler Constructions




Paper XII
Computer Networks and Distributed 





Processing



Paper XIII
Advanced Computer Architecture



Practical




Paper  XIV
Lab-III (Advanced Microprocessor Interfacing Lab)



Seminar



Paper  XV
Seminar


Semester IV



Theoretical




Paper XVI 
AI & Expert Systems




Paper XVII
Elective Paper



Practical




Paper XVIII
Lab-IV (Expert System Lab) 



Project




Paper XIX
Project



Grand Viva-voce




Paper XX
Grand Viva-voce

List of Electives

1. Managerial Economics

2. Parallel Computing

3. Operation Research

4. Digital Image Processing

5. Pattern Recognition

6. Data Ware-housing and Mining

7. VLSI Techniques

8. Mobile Computing

	

	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	Semester
	Paper
	Nature
	Pds./week
	Exam.Marks
	Sessional
	Nature

	I
	I
	Theo.
	3
	75
	25
	Class Test

	
	II
	Theo.
	3
	75
	25
	Class Test

	
	III
	Theo.
	3
	75
	25
	Class Test

	
	IV
	Theo.
	3
	50
	25
	Class Test

	
	V
	Lab-I
	6
	25
	 
	 

	
	
	
	
	300
	100
	 

	II
	VI
	Theo.
	3
	75
	25
	Class Test

	
	VII
	Theo.
	3
	75
	25
	Class Test

	
	VIII
	Theo.
	3
	75
	25
	Class Test

	
	IX
	Lab-II
	6
	75
	 
	 

	
	X
	Design
	2
	 
	25
	Design

	 
	300
	100
	 

	III
	XI
	Theo.
	3
	75
	25
	Class Test

	
	XII
	Theo.
	3
	75
	25
	Class Test

	
	XIII
	Theo.
	3
	75
	25
	Class Test

	
	XIV
	Lab-III
	6
	75
	 
	 

	
	XV
	Seminar
	3
	 
	25
	Seminar

	 
	300
	100
	 

	IV
	XVI
	Theo.
	3
	75
	25
	Class Test

	
	XVII
	Theo.
	3
	75
	25
	Class Test

	
	XVIII
	Lab-IV
	6
	75
	 
	 

	
	XIX
	Project
	 
	75
	25
	 

	
	XX
	Grand Viva
	 
	 
	25
	Viva-voce

	 
	300
	100
	 

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	Total
	1200
	400
	

	
	
	
	
	
	
	

	
	
	
	Grand Total
	1600
	
	

	
	
	
	
	
	
	


Paper I
Principles of Programming Languages

Introduction, Problem solving, Language paradigms, Practical considerations, Language criteria, Variables and data types variables, Structured data types.

Abstraction – Data abstraction, Control abstraction, Procedural abstraction, Block Structures. 

Formal languages, Regular grammars, Context free grammars, Logic programming, Formal logic system – PROLOG.

Functional programming – Features of Functional languages, LISP, Implementing functional languages, Language of database, Hierarchical and network models, Relational models, Object oriented programming. 

Reference: 

Programming Languages Paradigm and Practice, 2nd edition, Doris Appleby, Julius J. Vandekopple, Tata McGraw Hill. 

Paper II
Mathematical Foundations in Computer Science 

Computability : Russell’s paradox, Non-computability and examples of non-computable problems. 

Permutations, combinations, generation of permutation and combinations, mathematical induction.

Discrete Probability : Sample Space, events, axioms, conditional probability, Bayes’ theorem.

Mathematical logic : Formal language, connectives, truth assignments and truth tables, well-formed-formulae(wff), Tautology, contradiction and satisfiability, introduction to predicate calculus.

Combinatorics : Elementary counting principles, the rules of sum and product, Pigeonhole principle, inclusion-exclusion principle, measures of information and mutual information, Combinatorial problems. 

Discrete numeric function and generating functions, linear recurrence relations and solutions. 

Matrix manipulation algorithm.

Reference: 

1. Elements of Discrete Mathematics – C.L. Liu, Tata McGraw-Hill.

2. Combinatorics theory and application – V. Krishnamurth, East-West Publication.

3. Discrete Mathematical structures with Application to Computer Science – J.P. Tremblay & R Monda, Tata McGraw-Hill.

Paper III
Software Engineering 

Introduction to software engineering, definition, size factors, quality and productivity factors, managerial issues.

Planning a software projects – defining the problems, developing a solutions strategy, planning the development process, planning an organizational structures, other planning activities. 

Software cost estimations – cost factors, software cost estimations, estimating software maintenance cost.

Software requirement definitions – requirement specification, formal specification techniques, language and processor requirements specifications. 

Software design – fundamental design concepts, modules and modularization criteria, design notations, design techniques, detailed design considerations, real time and distributed system design, test plans, milestones, walkthrough and inspections, design guidelines. OOAD using UML. 

Implementation issues, structured coding techniques, coding styles, standards, guidelines, documentation guidelines.

Modern programming language features, type checking, separate compilation, user defined data types, data abstraction, scooping rules, exception handling, concurrency mechanism. 

Verification and validation technique, quality assurance, walkthrough and inspections, static analysis, symbolic executions, unit testing and debugging, system testing, formal verification.

Software maintenance – enhancing maintainability during developments, different management aspects in details, configuration management, Maintenance tools and techniques.

Reference:

1. Software Engineering Principles- Richard E. Fairley, TMH, 1997.

2. An Integrated Approach to software Engineering by Pankaj Jalota, Narosa, Publication.

3. Software Engineering by Rajib Mall.

4. Software Engineering – An practioner’s Approach by R. Pressonan, TMH.

Paper-IV
Visual Programming 

Introduction to Visual Programming: Using the IDE (Integrated Development Environment)-the menu bar, the toolbars, the project explorer, the toolbox, the properties window, the form designer, the form layout, the immediate window, creating, saving, executing & renaming a project, elements of user interface, programming, focus, customizing the environment.

Visual Basic: the Language- variables, constants, arrays, collections, procedures, subroutines, functions, arguments, statements, control flow statements, loop statements, nested control structures, the exit statement.

Working with forms. Manipulating forms, loading, showing and hiding forms, designing menus, developing shortcut and access keys, building dynamic forms, using drag and drop operations, dragging list items.

Basic ActiveX Controls: The TextBox control, the ListBox control, the ComboBox control, the ScrollBar ontrol, the slider control, the File controls.

Drawing with Visual Basic: The PictureBox control, the ImageBox control, coordinate systems, drawing lines and circles, drawing rubber shapes, drawing transparent shapes, optimization issues.

Manipulating color and pixels with VB: Specifying and using color values, the PaintPicture method, the Pset and Point methods, processing images, using palettes.

Advanced AcrtiveX controls: The Common Dialogs control, the ImageList control, the Tree view control, the List view control, the Rich TextBox control the MS FlexGrid control.

Database programming with VB: The Data control, the Data control properties, the Data control methods, ADO control and interfacing with databases, understanding relational concepts-the primary key, foreign key, using Visual Basic Data Manager, validating data, accessing fields in record sets, An introduction to SQL statements, attaching queries to a database.

Reference: Mastering: 

1. Visual Basic 6.0 by Evangelos Petroutsos.

2. Visual Basic 6.0 , Black Book.

Paper-V
Visual Programming Lab

Visual Basic, the Language:- Familiarizing with Integrated Development Environment, Designing the Loan. Calculator, Designing the Math Calculator, Implementing the Loan and Math calculator using multiple forms, Designing a price calculator using check boxes, Creating games using random numbers, Designing Mark sheet, Creating Notepad, Creating a Speed measuring program using scroll bar, Creating an application that can select any shape and also change the border, Creating stop watch using timer control, Using file controls, Creating calendar, Creating thermometer, Simulate dice rolling, Creating tic-tac-toe game.

Database Applications: - Connecting visual basic with oracle, Designing the Theatre Booking System, Designing Bus Reservation System.

PAPER VI
Advanced Microprocessors 

Evolution of microprocessors, single-chip microcomputer (microcontroller), embedded microprocessors, microprocessor with MMX technology.

Internal architecture of a microprocessor, registers – general purpose, special purpose, accessible to the user, inaccessible to the user.

Stack organization – register stack, Stack operations, A register stack with overflow and underflow to memory, memory stack. Instruction formats, 0, 1, 2-address instructions, addressing modes, categories of instructions according to functions – data movement, arithmetic and logic, program control, I/O, stack.

Intel 8085 and 8086 microprocessors, functional block description, pin description, operating modes – minimum and maximum modes, register organization, bus organization, clock generators, interrupts, memory and I/O read-write cycles, timing diagrams, addressing modes.

8085/8086 instruction set, opcodes, Hex codes, assembler directives – pseudo opcodes, addressing modes, programming. 

Memory interfacing – memory devices, ROM, static and dynamic RAMs, address space partitioning – memory mapped I/O, I/O mapped I/O, address map, address decoding – partial and full: advantages and disadvantages.

Data transfer schemes – programmed transfer: synchronous, asynchronous, interrupt driven, multiple interrupts, device polling. DMA controller, cycle stealing and block modes, Serial transfer.

Interfacing devices – Programmable Peripheral Interface (PPI): 8255, Programmable Interrupt Controller (PIC): 8259, Programmable DMA Controller: 8257, Programmable Communication Interface: 8251 USART, Programmable Keyboard/Display Interface: 8279, A/D and D/A converters.

Other microprocessors: salient features of 80186, 80286, 80386, 80486, Pentium and Pentium Pro microprocessors.

Preliminary ideas about various applications of microprocessors. 

References: 

1. Pal, Ajit, Introduction to Microprocessors, Tata McGraw Hill.

2. Mathur, Aditya, Introduction to Microprocessors, Tata McGraw Hill.

3. Ram, Badri, Advanced Microprocessors and Interfacing, Tata McGraw, Hill.

Paper VII
Internet and JAVA Programming 

Introduction to JAVA, data types, variables, arrays, operator, control statements. 

Introduction to classes, class fundamentals, objects, methods, constructors, distracters, garbage collection, stack class, overloading, inheritance, polymorphism. 

Packages and interfaces, exception handling, multithread programming, string handling, the utility classes. 

Input and output streams. 

Introduction to Applets, Applet class, Introduction to AWT, Windows, Graphics and text, AWT controls. 

Images, image fundamentals, image observers, double buffering, media tracker, image producer, image consumers, image filter cell animation. 

Networking, Socket overview, reserved socket, internet addressing, JAVA and net, I-net address, TCP/IP Client Sockets, URL connections, TCP/IP server sockets, datagrams, datagram servers and client. 

Introduction to Internet, Web server, web browsers. 

Introduction to HTML programming, Creating a HTML documents, Headlines, type face/style, paragraphs, tags, Anchors, links, list tables, Images, Multimedia, Fill in forms. 

Reference: 

H. Schield, and P. Naoghton – The complete reference JAVA, Tata McGrow Hill Publishing. 

Guide to HTML – Prentice Hall. 

Paper VIII
            Systems Analysis & MIS
The system design environment, system development life cycle, feasibility study, systems for coordination, system for business application

Generating information, problem solving, starting a project, data flow diagram, data description, process description, object modeling, documentation.

Design new systems, user interface design, relational analysis, database design, program design, Productivity tools, project management, strategic planning, quality assurance, review.

Changeover, system maintenance.

Definition of MIS, managerial activities, different systems like transaction processing, decision support and executive support system, human as information system, mathematical concepts of information processing, entropy, redundancy,

Leadership style in management, quality of information, age of information, Crisis management by the managers.

Reference:

Introduction to System Analysis and Design by I. T. Hawrysziewycz, PHI India Management Information System by Davis, Mc Grew Hill.

 Paper IX
Internet and JAVA Programming Lab 

1. Class – Object. 





2. Inheritance.

3. Package. 

4. Interface. 

5. Threading. 

6. I/O stream. 

7. Applet. 

8. Awt form design. 

9. Networking.

10. HTML Programming

a. Documents 

b.  Headlines

c. Tags

d. Links

e. Images

f. Multimedia

g. Fill in forms

Design of different real-time problems using the tools and techniques.

Paper X
Design
 Design of simple digital circuits with at least one digital IC.

Sessional

Circuit design

: 15 marks

Documentation
: 5 marks

Viva-voce

: 5 marks

Total


: 25 marks

Paper XI
Principles of Compiler Constructions 

Introduction to Compilers – Compilers and translators, need of translator, structure of a compiler, different phases, regular expressions, finite automate and lexical analysis, syntax analysis, context-free grammar, regular grammar, derivation, derivation free or parse free, basic parsing techniques, automatic construction of efficient parses, syntax directed translations, symbol tables, error detection and recovery, code optimization code generation.

Reference:
Compilers – Principles, techniques and tools - Aho, Sethi, Ullman

Paper XII
Computer Networks and distributed Processing 
Introduction, network hardware, network software, reference models, example networks, data communication services. 

Physical layers, the theoretical basis for data communication – Fourier analysis, bandwidth, data rate, transmission media, wireless transmission, the telephone systems, narrow band ISDN, broad band ISDN and ATM, cellular radio, communication satellites, Data Link Layers – Design of data link layers, error detection and correction, data link protocols, sliding window protocols, protocol specification and verification. 

The media Access Sub-layers – Channel allocation problem, multiple access protocols, IEEE standard 802 for LANs and MANS, Bridges, high speed LANs. 

Network Layers – Routing algorithms, congestion, control algorithms, internetworking, network layer in ATM networks. 

The Transport Layer – Elements of Transport Protocols, Internet Transport Protocol(TCP and UDP), ATM layers Protocols, Performance Issue. 

The Application Layer – Network security, DNS – Domain Name System, SNMP, Electronic Mail, The World Wide Web, Multimedia in networking. 

Reference:
1. Computer Networks by A.S. Tanenbaum, Prentice Hall of India Private Limited.

. 

Paper XIII
Advanced Computer Architecture 

Introduction – Instruction set architecture (ISA) and Hardware system architecture (HSA), family of computer architecture.

Classification of architecture Von Neumann classification, Harvard architecture, Flynn’s classification: SISD, SIMD, MISD and MIMD machines.

Measuring the quality of computer architecture – generality, applicability, efficiency, ease of use, expandability.

Register transfer language (RTL), differences with programming language, notations, control function, micro-operations, inter-register transfer – serial transfer, parallel transfer, bus transfer: need for having a bus system, design of bus using multiplexers/decoders and tri-state devices.

Basic computer organization and design – instruction codes, opcode, register configuration, instruction code formats – memory reference, register reference and I/O instructions, timing and control – design of hardware control unit, computer cycle control – fetch, indirect and execute cycles, cases of some instructions including branch and subroutine call, I/O configuration, interrupt cycle, design of accumulator register.

Microprogrammed control, control word, microprogram, control memory, advantages over hardware control, outline of microprogrammed control organization: next address generator (sequencer), control address register, control memory and control data register, address sequencing: associated hardware.

Instruction pipelining, advantages, breaking instruction cycle to achieve pipelining.

Storage technologies, memory array organization, memory hierarchy, cache and virtual memories, associative memory.

Preliminary ideas of parallel, superscalar and vector processors.

References:

1. Mano, Morris, Computer System Architecture, 3rd Edition, PHI.

2. Stallings, William, Computer Organisation an Architecture, PHI.

3. Hwang, Kai, Advanced Computer Architecture, Tata McGraw Hill.

Paper XIV    Advanced Microprocessor Interfacing Lab
Using 8085/8086 microprocessor kits, interfacing with PC, writing and executing assembly language programs using PC, conversion to hex code, downloading to kit, executing programs in the kit from the PC, uploading programs from kit to PC, disassembling.

Paper XV      Seminar
Seminar topics will be allotted to the students of each group by the teacher concerned.

Paper XVI
AI and Expert System
Scope of AI

Games, theorem proving, natural language processing, vision and speech processing, robotics, expert systems, AI techniques-search knowledge, abstraction.

Problem solving

State space search: Production systems. Search space control: Depth first search, breadth first search, heuristic search – Hill climbing, best first search, branch and bound. Minimax search: Alpha-Beta cutoffs. 

Knowledge Representation

Predicate Logic : Skolemizing queries, Unification, Modus pones. Resolution, dependency directed backtracking. 

Rule Based Systems : Forward reasoning : Conflict resolution, Backward reasoning: Use of no backtrack. 

Structured Knowledge Representations : Semantic Net: slots, Frames. 

Handling uncertainty

Probabilistic reasoning, Use of certainty factors, Fuzzy logic.

Learning 

Concept of learning, learning automation, genetic algorithm, learning by induction, neural nets-back propagation.

Expert Systems

Need and justification for expert systems, Knowledge acquisition, Case studies: MYCIN, RI.

References

1. Nilsson, N.J., “Principles of AI”, Narosa publishing House, 1990.

2. Patterson, D.W., “Introduction to AI and Expert Systems”, Prentice Hall of India, 1992.

3. Peter Jackson, “Introduction to Expert Systems”, Addison Wesley Publishing Company, M.A., 1992.

4. Rich. E., and knight, K., “Artificial Intelligence”, Tata McGraw Hill (2nd Edition), 1992.

5. Schalkoff, R.J., “Artificial Intelligence – An Engineering Approch”, McGraw Hill International Edition, Singapore, 1992.

6. Sasikumar, M. Ramani, S., “Rule Based Expert System”, Narosa Publishing House, 1994.

Paper  XVII 

Elective Paper (Either one of the following)
Managerial Economics

Nature and scope of managerial economics. Objectives of the firm. Managerial and behavioural theories of the firm.

Concepts of opportunity cost, incremental, time perspective, Principles of discounting and equimargins, Demand analysis – purposes and concepts, Elasticity of demand, Methods of demand forecasting.

Product and cost analysis: short run and long run average cost curves.

Law of supply, Economics and diseconomies of scale, Law of variable proportions 

Production function – single output isoquants.

Pricing: Prescriptive approach. Price determination under perfect competition, Monopoly, oligopoly and monopolistic competition, Full cost pricing, pricing. Pricing strategies.

Profits: Nature and measurement policy, Break-even analysis, Case study.

References

Dean. J., “Management Economics”, Prentice Hall in India, New Delhi, 1982.

Mote, V.L., et.al, “Managerial Economics: Concepts and Cases’, Tata McGraw Hill, New Delhi, 1980.

Parallel Programming

Processes and processors, Shared memory, Fork, Join constructs, Basic parallel programming techniques-loop splitting, spin locks, contention barriers and row conditions.

Variations in splitting, self and indirect scheduling. Data dependency-forward and backward, block scheduling.

Linear recurrence relations, Backward dependency, Performance tuning overhead with number of processes, effective use of cache. 

Parallel programming examples: Average, mean squared deviation, curve fitting, numerical integration, traveling salesman problem, Gaussian elimination, Discrete event time simulation.

Parallel Programming constructs in HPF, Fortran 95, Parallel programming under unix.

References

Brawer, S., “Introduction to parallel programming”. Academic Press, New York, 1989.

Paper XVIII

Expert System Lab
The laboratory should use language such as PROLOG or LISP to solve the laboratory exercises. 

Paper XIX

Project
Students have to undergo a project on real problems at the department.

Paper XX

Grand Viva-Voce
Questions will be asked from the subjects taught in the entire course.
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