M. TECH. MECHANICAL (PRODUCTION)
ENGINEERING SYLLABUS
SESSION 2013-14

SUBJECT/ SEMESTER

Examination Scheme

Teaching
Hrs/week
L T/P Max. Marks Total
Theory | Sessional Marks
FIRST SEMESTER
1 MPE1:NUMERICAL METHODS AND
COMPUTER PROGRAMMING 3 1 100 25 125
1 MPE2: SIMULATION, MODELLING AND
ANALYSIS 3 1 100 25 125
1 MPE3: APPLIED OPERATIONS RESEARCH 3 1 100 25 125
1 MPE 4: ELECTIVE-I 3 1 100 25 125
1 MPE5: MANUFACTURING LAB 3 40 60 125
TOTAL 12 07 440 160 600
SECOND SEMESTER
2 MPE1: OPTIMIZATION FOR ENGINEERING
DESIGN 3 1 100 25 125
2 MPE2: COMPUTER AIDED MANUFACTURING 3 1 100 o5 125
2 MPE3: ROBOTICS & CONTROL 3 1 100 25 125
2 MPE4 : ELECTIVE-I 3 1 100 25 125
2 MPE5: CAM LAB. - 3 40 60 100
TOTAL 12 07 440 160 600
THIRD SEMESTER
3 MPE1:DESIGN OF PRODUCTION SYSTEMS 3 1 100 o5 125
3 MPE2 : ELECTIVE-I 3 1 100 25 125
3 MPE3 : SEMINAR 4 60 90 150
3 MPE4 : DISSERTATION PART | 4 100 100
TOTAL 06 10 260 240 500
FOURTH SEMESTER
4 MPE4:DISSERTATION PART II 16 500 500
TOTAL 16 500 500
GRAND TOTAL 30 40 1170 1030 2200




LIST OF ELECTIVES

1MPE 4: ELECTIVE-I
1IMPE4.1PRODUCT DESIGN AND DEVELOPMENT

1MPE4.2PRODUCTION, PLANNING AND CONTROL
1IMPE4.3MANUFACTURING SYSTEM ANALYSIS

2MPE 4: ELECTIVE-I

2MPE 4.1ADVANCED MECHANICAL VIBRATIONS

2MPE4.2 INDUSTRIAL TRIBOLOGY

2MPE4.3 HEAT TREATMENT OF METALS

3MPE 2: ELECTIVE-I

3MPE2.1 ACCOUNTING & FINANCIAL MANAGEMENT
3MPE2.2 INFORMATION SYSTEMS AND DATA MANEGEMNT

DETAILED SYLLABUS

SEMESTER |

1MPE 1:. NUMERICAL METHODSAND COMPUTER PROGRAMMING
Unit |

Solution of Algebraic and Transcendental Equation: Newton-Raphson method including
method of complex roots, Graeffe’s root square wetliComputer based algorithm and
programme for these methods)

Unit 11

Interpolation and Approximation: Lagrange’s and Newton-divided difference formula,
Newton interpolation formula for finite differenceSauss’s forward and backward interpolation
formulae, Bessel's and Laplace-Everett's formul@abic spline, least squares approximation
using Chebyshev polynomial.

Unit 111
Solution of Linear Simultaneous Equations. Cholesky’s (Crout’'s) method, Gauss-Seidel

iteration and relaxation methods, Solution of Eigdne problems; Smallest, largest and
intermediate Eigen values (Computer based algorghchprogramme for these methods)



Unit IV

Numerical Differentiation and Integration: Numerical differentiation using difference
operators, Simpson’s 1/3 and 3/8 rules, Boole's,\leddle’s rule.

Unit V

Solution of Differential Equations: Modified Euler's method, Runge-Kutta method of 28ci
and 4th orders, Predictor- Corrector method, Stglaf Ordinary differential equation, Solution
of Laplace’s and Poisson’s equations by Liebmameshod, Relaxation method.

Reference Books:

1. Numerical Method for Scientific and Engineeri@gmputation, M.K. Jain, S.R.K. Iyenger
and R.K. Jain, Wiley Eastern Ltd.

2. Numerical Methods for Engineers S.K. Gupta WHagtern Ltd.

3. Numerical Methods B.S. Grewal Khanna Publication

4. Numerical Methods A.D. Booth Academic Press, NY

5. An Introduction to Numerical Analysis K.E. Atlson John Wiley & Sons, NY

6. Introduction Methods of Numerical Analysis SSastry Prentice Hall of India

7. Elementary Numerical Analysis S.D. Conte McGHill/

1MPE 2: SMULATION, MODELLING AND ANALYSIS
Unit |

Introduction: A review of basic probability and statistics, randeariables and their properties,
Estimation of means variances and correlation.

Unit 11

Physical Modelling: Concept of System and environment, Continuous ascrete systems,
Linear and non-linear systems, Stochastic actijittatic and Dynamic models, Principles of
modeling, Basic Simulation modeling, Role of sintida in model evaluation and studies,
advantages of simulation

Unit I11
System Simulation: Techniques of simulation, Monte Carlo method, Ekpental nature of

simulation, Numerical computation techniques, Gumiius system models, Analog and Hybrid
simulation, Feedback systems, Computers in sinmaiudies, Simulation software packages.



Unit IV

System Dynamics: Growth and Decay models, Logistic curves, Systemadycs diagrams.

Unit V

Probability Concepts in Simulation: Stochastic variables, discrete and continuous [mibtya
functions, Random numbers, Generation of Randombeusn Variance reduction techniques,
Determination of length of simulation runs.

Simulation of Mechanical Systems: Building of Simulation models, Simulation of traasbnal
and rotational mechanical systems, Simulation dir&wylic systems.

Simulation of Manufacturing Systems: Simulation of waiting line systems, Job shop with
material handling and Flexible manufacturing syste8imulation software for manufacturing,
Case studies.

Reference Books:
1. System Simulation Geoffrey Gordon Prentice Hall
2. System Simulation: The Art and Science Robe&Hannon Prentice Hall
3. System Modelling and Control J. Schwarzenbachkak. Gill Edward Arnold
4. Modelling and Analysis of Dynamic Systems CharM Close and Dean K. Frederick

Houghton Mifflin
5. Simulation of manufacturing Allan Carrie Johnl&Yi& Sons

1 MPE 3: APPLIED OPERATIONS RESEARCH
Unit |

Introduction: Definition and scope of OR, Techniques and tooisdel formulation, general
methods for solution, Classification of Optimizatiproblems, Optimization techniques.

Unit 11

Linear Optimization Models. Complex and revised Simplex algorithms, Degeneracg
duality, Post optimum and Sensitivity analysis, igsment, transportation and transshipment
models, Traveling salesman problem, Integer andrpatric programming.

Unit 111

Game Problems:. Minimax criterion and optimal strategy, two pers@@so sum game, Games
by Simplex dominance rules.

Unit IV



Waiting Line Problems: Classification of queuing problems, M/M/1 & M/M/1/§ueuing
systems, Steady state analysis of M/M/m queuegr&is and continuous time Markov models,
Chapman-Kolmogorov equation, Birth & death processemanufacturing, Open and Closed
gueuing networks.

Unit V
Inventory Management: ABC analysis, deterministic and Probabilistic madel
Unit VI

Dynamic Programming: Characteristics of dynamic programming problems,linBn’s
principle of optimality, Problems with finite numbef stages.
Stochastic Programming: Basic concepts of Probability theory, Stochastiedir programming.

Reference Books:

. Elements of Queuing Theory Saaty Pitam

. Nonlinear and Dynamic Programming Hadley Addigdesley

. Fundamentals of Operations Research Ackoff &&BagViley eastern

. Principles of OR with Applications to Managerizcisions Wagner Prentice Hall
. Operations Research Taha McMillan

. Operations Research R Panneerselvam PrentitefHatlia

. Operations Research A P Verma S.K. Kataria &Son

. Introduction to Operations Research Hillier areberman Prentice Hall

O~NO O WNE

1 MPE 4.1: PRODUCT DESIGN AND DEVELOPMENT

Introduction, Sources of new ideas, Development processes, &rgthnning, Identification
for Customer needs and technology potentials, lation and intellectual property rights,
Product and process Patents, Patents and patpntiogsses.

Product specifications, Tolerance specifications, Taguchi loss factorcemts, Quality function
deployment, Functional specifications of producEyrm and function, Development of
alternatives. Design for manufacture, Design foséksbly and design for economy, Prototyping
and analytical prototyping, Stage-gate processadyrct development.

Holistic product development approaches-Form product concept to decommissioning,
Environment requirements, Life cycle design, Prodiata management and Product life cycle
management systems, Dependency and concurrenteenigiq in development of products
Internet based approach to product developmentumgpusers. Democratization of innovation,



Connecting products to services, Experience innovaRkRobust design, Patents and Intellectual
properties, product Developments.

Reference Books:

1. Production Management K K Ahuja CBS Publishers
2. Production Design and Manufacturing A.K. Chit&lé.K. Gupta Prentice Hall of India
3. Management Development Alan Mumford Jaico Pubigg House

1 MPE 4.2: PRODUCTION, PLANNING AND CONTROL

Function of production, planning and control, Its importance in an orgation, Manufacturing
systems, Product development and design, Prodatysas, Product characteristics, Break even
analysis, Step-wise cost function, Learning cosfiprolume charts, Economics of new design,
Sales forecasting and estimating, Sales trend sisaBnd activity charts, Production order,
Quantity in batch production, Stock control, Minimulot batch size, Production range,
Maximum profit batch size,Maximum rate of returnidbasize.

Machine capacity, Machine operation, Multi machine supgon by one operator, Machine
interface, Aschroft number, Balancing, Profit maigation, Scheduling, Different forms,
Sequencing, Batch production, Scheduling-maximurofitpfor whole schedule, Maximum
return to whole schedule, Elements of control pdoce, Dispatching, Expediting, Computer
aided production control.

Reference Books

1. Elements of Production, Planning and Contr@m8al Eilon.
2. Production, Planning and Control, SK Mukhopa@h@rentice Hall of India.
3. Modern Production Management ,Buffa .

1 MPE 4.3: MANUFACTURING SYSTEM ANALYSIS

Basic concept of manufacturing, manufacturing problems, Systems approach to naatwring
problems, Principle of modeling in mathematical phgsical form, Types of model, Simulation
in modeling, Sources of system error, Stabilityimeéar and non-linear system, Adaptive control,
System optimization techniques, Product design @extl configuration project scheduling by
PERT, GERT, flow graph, Productive maintenance.

Automation of production, Computer Aided Design, Computerised layout plagnAutomated
process planning, Automatic operation planning, ofudtic and Computer Integrated
Manufacturing, Automated assembly and Testing métion systems for manufacturing,



Fundamentals of information system, data bank, i@mproduction management systems, Parts
oriented production information system, Productidormation and management systems.

Reference Books

1. Manufacturing Process & system, Ostwald Willegia Pvt. Ltd

2. Materials & Process in Manufacturing, E. Paug@&eno, JT Black RA Kosher, Prentice Hall
of India

3. Manufacturing Systems Design and Analysis, WKiuBver Aca

4. Queuing Theory in Manufacturing Systems Analyaisd Design, Papadopoulos, H T
Chapman

5. Performance Analysis of Manufacturing SystenispR Tayfur Springer-V

1 MPE 5: MANUFACTURING LAB

1. Machining practice and parametric analyses SMUEDM, ECM, AJM.
2. Measurement of forces, surface roughness angdetature in case of milling and grinding
operations.



DETAILED SYLLABUS

SEMESTER I

2MPE 1. OPTIMIZATION FOR ENGINEERING DESIGN
Unit |
Introduction: Historical Developments, Engineering applicatioh®ptimization
Unit 11

Classical Optimization Techniques: Introduction, Review of single and multivariable
optimization methods with and without constraiftgn-linear one-dimensional minimization
problems, Examples.

Unit 111

Constrained Optimization Techniques: Introduction, Direct methods - Cutting plane method
and Method of Feasible directions, Indirect metho@®nvex programming problems, Exterior
penalty function method, Examples and problems

Unit IV

Unconstrained Optimization Techniques. Introduction, Direct search method - Random,
Univariate and Pattern search methods, Rosenbroc&thod of rotating co-ordinates, Descent
methods - Steepest Decent methods- Quasi-Newtod'¥ariable metric method, Examples.

Unit V

Geometric Programming: Introduction, Unconstrained minimization problensglution of
unconstrained problem from arithmetic-geometric guraity point of view, Constrained
minimization problems, Generalized polynomial opgation, Applications of geometric
problems, Introduction to stochastic optimization.

Unit VI

Novel methods for Optimization: Introduction to simulated annealing, selection iofiidated
annealing parameters, simulated annealing algoyithametic Algorithm (GA), Design of GA,
Key concepts of GA, Neural Networks, A frame wook Neural Network models, Construction
of Neural Network algorithm, Examples of simulatdorithm, genetic annealing and Neural
Network method.



Reference Books:

1. Engineering Optimization, S. S. Rao, New Agernational

2. Applied Optimal Design, E. J. Haug and J.S. ANdiley, New York

3. Optimization for Engineering Design, KalyanmogtDPrentice Hall of India

4. Optimization G.V. Reklaites, A. Ravindran andvKRogsdeth, Wiley, New York

2MPE 2. COMPUTER AIDED MANUFACTURING
Unit |

Introduction: Introduction to Automation, Need and future of NGstems and CAM,
Advantages and Disadvantages, Open and Closedsiggipms, Historical developments and
future trends. Future of NC Machines, Differencéwsen ordinary and NC Machine tools,
Methods for improving accuracy and productivity.

Unit 11
Control of NC Systems. Types of CNC Machine Tools systems devices, e.goasrs and
interpolators, Features of CNC Systems, Direct NigakControl (DNC), Standard Controllers

and General Programming features available in Ci&etns, Computer Process monitoring and
Control, Adaptive control systems

Unit [11

NC Part Programming: Manual Programming for simple parts, e.g., turnimgling, drilling,
etc., Computer aided NC Programming in APT language of canned cycles, Generation of
NC Programmes through CAD/CAM systems, Design amglémentation of post processors.
Unit 1V

Computer Aided Process Planning: Introduction, Manual process planning vs. Compatded
process planning, Basics of variant and generginaeess planning methods, Examples of
automated process planning systems.

Unit V

Computer Integrated Manufacturing: Introduction, features and applications of CIM, key
elements, advantages and disadvantages of CIM.

Artificial Intelligence in Manufacturing: Introduction, Elements of Expert Systems,
Introduction to Neural Networks, Expert Systemsliggtion in manufacturing, Case studies.

Reference Books:

1. Computer Control of Manufacturing Systems, Koren



2. CAD/CAM Groovers Prentice Hall

3. NC Machine Tools S J Martin -

4. CAD/CAM P N Rao Tata McGraw Hill

5. CAD/CAM P Radhakrishnan, S Subramanyam, VRaju

6. Computer Aided Manufacturing, Chang, Wysk & Wdrgntice Hall of India

2 MPE 3: ROBOTICS & CONTROL
Unit |

Introduction: Definition, Classification of Robots, Geometric sd#fication and control
classification.

Unit 11

Robot Elements: Drive systems, Control systems, sensors, End effgcGripper actuators and
gripper design.

Unit 111

Robot Coordinate Systems and Manipulator Kinematics. Robot co-ordinate system
representation, Transformation, Homogeneous tramsf@and its inverse, Relating the robot to
its world, Manipulators Kinematics, Parametersiikg and joints, Kinematic chains, Dynamics
of kinematic chains, Trajectory planning and coltAdvanced techniques of kinematics and
dynamics of mechanical systems, Parallel actuatdccbpsed loop manipulators.

Unit 1V

Robot Control: Fundamental principles, Classification, Positiorathp and speed control
systems, adaptive control.

Unit V

Robot Programming: Level of robot programming, Language based prograngjtask level
programming, Robot programming synthesis, roboggmming for foundry, press work and
heat treatment, welding, machine tools, materiabliag, warehousing assembly, etc., automatic
storage and retrieval system, Robot economics aafktys Robot integration with
CAD/CAM/CIM, Collision free motion planning.

Reference Books:

1. Robotic Technology (Vol. I-V), Phillipe Colletréntice Hall

2. An Introduction to Robot Technology, Coiffet aGHirooza Kogan Page
3. Robotics for Engineers ,Y. Koren McGraw Hill

4. Robotics, K.S. Fu, R.C. Gonzalez & CSG Lee MeGkll International
5. Robotics, J.J. Craig Addison-Wesley



6. Industrial Robots Groover, Mitchell Weiss, Na@eltrey McGraw Hill
7. Robots & Manufacturing Automation, Asfahl WilBgastern

2MPE 4.1: ADVANCED MECHANICAL VIBRATIONS
Unit |

Introduction: Characterization of engineering vibration probleR&view of single degree
freedom systems with free,damped and forced vimati

Unit 11

Two-degree of Freedom Systems: Principal modes of vibration, Spring coupled andssna
coupled systems, Forcedvibration of an undampedeclmoupled and far coupled systems,
Undamped vibration absorbers, Forced dampedvilmstidibration isolation.

Unit [11

Multi-degree Freedom systems: Eigen-value problem, Close coupled and far calighstems,
Orthogonality of mode shapes, Modal analysis feefrdamped and forced vibration systems,
Approximate methods for fundamental frequency- Bigyl's, Dunkerely, Stodola and Holzer
method, Method of matrix iteration, Finite elememéthod for close coupled and far coupled
systems.

Unit IV

Continuous systems. Forced vibration of systems governed by wave eqoatree and forced
vibrations of beams/ bars

Unit V

Transient Vibrations: Response to an impulsive, step and pulse inpugiS$pectrum
Non-linear Vibrations: Non-linear systems, Undamped and forced vibratiath won-linear
spring forces, Self-excited vibrations.

Reference Books

1. Theory and practice of Mechanical Vibration§,. Rao and K. Gupta, New Age International
2. Mechanical Vibrations, G.K. Groover, Nem Ch&nBrothers

3. Mechanical Vibration Practice ,V. Ramamurti, & Publications

4. Mechanical Vibrations, V.P. Sing,h Dhanpat Radhs



5. Textbook of Mechanical Vibrations, R.V. Dukkipé&tJ. Srinivas, Prentice Hall of India

2 MPE 4.2: INDUSTRIAL TRIBOLOGY
Unit |

Introduction: Definition and Scope of tribology, Contact of sslidSurface topology, Surface
interaction.

Unit 11

Friction: Definitions, Types, Friction laws, Modern theorydrly solid friction, Temperature of
sliding surface, Mechanism of rolling friction, Etion instability, Friction of elastomers.

Unit [11

Wear: Definition, Classification, Theories of adhesivebrasives, Surface fatigue and
corrosive wear, Miscellaneous wear theory suchrasi¥, cavitation and Fretting wear, Wear
of miscellaneous machine components such as ¢&larse bearings and rolling elements.

Unit IV

Lubrication: Lubrication of bearing, Lubricant, Mineral Oil, G®e, Solid Ilubricant,

Lubrication regime, Viscous flow, Reynolds equatiand its limitations, Hydrodynamic

lubrication, Hydrostatic lubrication, Elasto-hydyedmic lubrication, Boundary lubrication,
Squeeze films.

Unit V

Applications: Application of tribology in manufacturing processédetal machining, Metal
cutting, Tool wear, Action of lubricants, Frictievelding, Extrusion process.

Reference Books:
1. Engineering TribologyL P Sahoo, Prentice Halindia

2. Principles and Applications of Tribology, DNMoore, Pergamon Press
3. Fundamentals of Tribology, Basu, Sengupta &jAhBrentice Hall of India

2MPE 4.3: HEAT TREATMENT OF METALS

Unit |



Introduction: Nature and alloys; Heat treatment process, Requitesn@heory, Advantages,
Process variables.

Unit 11

Heat Treatment of Ferrous Metals. Iron Carbon phase diagram; TTT diagram; different
microstructures; transformations; Annealing, Stresfieving; Spherodizing; Normalizing;
Hardening; Tempering; Austemepring; Martemperingjerhing; Quenchants; Quenching
media; Surface hardening; Hardenability; Sub-zeeattment; Thermo-mechanical treatment;
Chemical Treatment; Tool steel and their heatitneat; cast Iron and their heat treatment.

Unit [11
Heat Treatment of Non-Ferrous Metals. Aluminium and its alloys; Heat treatable and non
heat-treatable aluminum alloys; Classification afah treatment of aluminum alloys; Heat
treatment of Aluminum and its alloys; Heat treatmef Magnesium and its alloys; Heat
treatment of Titanium and its alloys; Heat treattn@&nCopper and its alloys; Heat treatment of
Nickel and its alloys, Energy Economy in heat tmesxtt.

Reference Books
1. Principles of Heat Treatment of Steels, R.Cr@haNew Age International (P)

2. Heat Treatment Principle and Techniques, T.VjaRaC.P. Sharma and Ashok Sharma
Prentice Hall India.

2MPE 5: CAM LAB.

The experiments may be designed based on diffasg@cts of computer aided manufacturing



SEMESTER Il

3 MPE 1: DESIGN OF PRODUCTION SYSTEMS

Unit |

Essential of Manufacturing Systems. Basic system concepts, System design, Manufacturing
systems, Structural and transformation aspect ofnufagturing systems, Integrated
manufacturing systems and its frame work.

Unit 11

Process System for Manufacturing: Modes of production-mass production, Multi-product
small batch production, Group Technology based ywtdn, Cellular and flexible
manufacturing systems, Automation systems for nagstufing, CAM/CIM, Economic
evaluation of processes.

Unit [11

Discrete Part Manufacturing Systems: Different types and management decision system
models, Basic approach of modeling, Analytical wvsu8ation models, Modelling approach,
Long run analysis, deterministic models, Binomigb@ximation, Sample path analysis, Markov
models, Examples.

Unit IV

High Volume Production System: Automated flow lines, Method of work part transport
Transfer mechanism, Automation for machining openst Analysis of automated flow lines,
Automated flow lines with/without buffer storageneputer simulation of automated flow lines,
Automated assembly system, design for automatesirddyg, Analysis of multi-station assembly
machines, Assembly systems and line balancing.

Unit V
Manufacturing Process Design: Process planning and design, Process design apessign,

Optimum routing analysis, Facility location and day planning, Single and multiple facility
placement problem, Continuous facility location, nputer Aided plant layout, Material



handling system design, Storage & warehousing, mated storage and retrieval systems,
Simultaneous development of plant layout and mateandling.

Unit VI

Management systems for Manufacturing: Managerial information flow in manufacturing
systems, Decision problem inmanagerial informatftmw, Production planning and scheduling,
Production control, Scope and problems; Qualityad& function deployment.

Information Systems for Manufacturing: Fundamentals of Information technology
information systems, Information networking, Comgriged manufacturing information systems

Reference Books:

1. Manufacturing Hitomi -
2. Manufacturing Facilities Sule -
3. Automation, Production Systems & Computer Aiddahufacturing Groover

3MPE 2.1: ACCOUNTING & FINANCIAL MANAGEMENT

Accounting: Balance sheet; profit and Loss concepts; Accounpingciples and mechanics;
Inventory valuation and depreciation accountingiorand Fund flow analysis; Introduction to
cost accounting; Various method of cost determamatind cost accounting systems such as
activity based costing systems and responsibittoanting; use of costing systems in decision
making, Case studies.

Financial Management: Fund and cash flow analysis; Working capital manzad;
determination of capital structure of the firm; €ad capital; Capital asset pricing models;
Leverages; Investment analysis; Portfolio managémieabt management; Dividend policy;
Concept of financial strategy; Case studies.

Refer ence Books:

. Advanced Accounting ,S.P. Jain & K.L. Narang -

. Accounting for Management, S.K. Bhattacharyao&nlDearden -

. Financial Management, .M. Pandey -

. Financial Management and Accounting, P Mohan Beep and Deep Publications
. Construction Accounting and FinancialManagenkaimer Willman, McGraw Hill

. Construction Management and Accounting, B L @utendard Publishers

. Fundamentals of Financial Managemen,t Chandrsur

~NOoO oI, WNPE



Unit |

Introduction: Role of information system; Function of informatisgstem; Determination of
information need.

Unit 11

I nfor mation Processing Concepts: Historical perspective, Today’s status; System aeaghn and
analysis; Concepts of data and information, Dateeciion, Data or information reduction; Data
and information storage; Data processing and indbion generation; Transmission of data and
information and the information economics of infation.

Unit 111

Information System Analysis. Overview of system; Management and fom lal infoiorat
system; Hierarchical and system approach to infatonasystem design and their applications;
Tailoring the information system to meet specifidormation requirements using filtering
monitoring, interrogative and external methods.

Unit IV

Data Base Management System: Introduction to database concepts; difference betwee file
system and a database system; Goals of DBMS imgudiata independence consistency, data
security and integrity; DBMS maodel hierarchical wetk and relational, Data description and
query language; Physical database design, caseestuBystem R, Ingress, IDMS etc.;
Introduction to distributed database, Concurreraytrol bases recovery etc.

Reference Books:

1. Information Systems Concepts for Managemen,ry1€nLuces Jr. McGraw Hill

2. Information System theory and Practice, Burath &trater Hamilton Publishing Co.
3. Computer Based Information System, D.W. WalkengBmon Press

4. Data Base Management system, A.F. Cardenas



