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BTME501 DCS
OPERATION RESEARCH

AND SUPPLY CHAIN
60 20 20 0 0 3 0 0 3

Legends: L - Lecture; T - Tutorial/Teacher Guided Student Activity; P – Practical; C - Credit;
*Teacher Assessment shall be based following components: Quiz/Assignment/ Project/Participation in
Class, given that no component shall exceed more than 20 marks.

Course Educational Objectives (CEOs):
Describe various theories of organizations, their characteristics, strengths, and Weaknesses. (A)
Identify what differentiates various types of organizations. (B) Analyze how organizations come
to be the way they are, including the factors, pressures, and historical influences that shape them.
(C) Describe the basic language and concepts of the modern organization.

Course Outcomes (COs):
The theory should be taught and practical should be carried out in such a manner that students
are able to acquire different learning outcomes in cognitive, psychomotor and affective domain
to demonstrate following course outcomes.

1. Collaborative project experiences involving both written and oral presentations.
2. Courses with significant experiential learning components.
3. Experiences with identifying, accessing, evaluating, and interpreting information and data

in support of assignments, projects, or research.
4. Course experiences with large-scale datasets.

Syllabus
Unit-I
Introduction: History and development of Operations Research, Scientific Methods,
Characteristics, Scope, Models in Operations Research,
Linear Programming: Formulation, graphical methods, simplex method, Big- M- method.

Unit-II
Linear programming models:
Assignment Models: Definition, Mathematical Representation, Formulation and Solution,
Alternate optimal solution.
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Transportation Models: Definition, Formulation and solution, Alternate optimal solution,
Stepping stone method, Modified distribution (MODI) or u-v method.
Sequencing Models: Processing n jobs through two machines, m machines and processing two
jobs through m machines, minimal path problem

Unit-III
Network Analysis: Network diagram, Time estimation, Basic steps in PERT and CPM, PERT
computation, CPM computation, critical path, Float, Cost analysis, crashing the network.

Unit-IV
Waiting Line Model: Introduction, classification, state in queue, probability distribution of
arrival and service times, Single server model (M/M/I), Multiple server model (MMS), Birth and
death process.

Unit-V
Supply Chain and it Importance: Introduction and advantages of SC, Key National and
International issues.
SC Integration: Push, pull and push-pull systems, SC strategies, direct shipment, cross-docking
transshipment, centralized versus decentralized control, central versus local facilities.
SC Inventory Management and Risk Pooling: Single warehouse inventory, the economic lot
size model, the effect of demand uncertainty, supply contracts, multiple order opportunities,
continuous review policy, variable lead times, periodic review policy, risk pooling, centralized
versus decentralized systems, forecasting techniques.

Reference Books:
1. “Operations Research”, by Tasha Hamady 7th edition, (USA: Macmillan Publishing

Company), 2003
2. “Operations Research”, byPerm Kumar Gupta,Dr. D.S Hira, S.Chand publication.
3. “Operations Research”, by Tasha, Tata McGraw Hill.2002
4. “Operations Research”, by Wagner, PHI. New Delhi, 2003
5. “Operations Research”, by Ravi dram & Philips, Tata McGraw Hill.2005
6. “Operations Research”, by Gupta & Hira, S. Chand. 1e, 2008
7. Textbook of Logistics and Supply Chain Management, By D K Agrawal
8. Fundamentals of Supply Chain Management: Twelve Drivers of Competitive Advantage,

By John T. Mentzer
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BTME 506 DS PROTOTYPING LAB 0 0 0 0 50 0 0 4 2

Legends: L - Lecture; T - Tutorial/Teacher Guided Student Activity; P – Practical;   C - Credit;
Q/A – Quiz/Assignment/Attendance, MST Mid Sem Test.

Course Objectives:-
The primary objective of the course is to Explain & Demonstrate the (A) Prototyping Process with
help of (B) Surfacing & Meshing, (C) Sheet Metals & Plastic Modeling & (D) 3D Printing
Technology.

Course Outcomes:-
1. Students would be able to understand how to create high quality 3D models for rapid prototyping.
2. Students would be able to understand the Surface, mesh, sheet metals & Plastic modeling to

develop product  to use in various experiments & real life.
3. Students would be able to Evaluate real-life scenarios and recommend the appropriate use of 3D

printing technology.
4. Students would be able to understand economic implications of 3D printing including its impact on

startup businesses and supply chains.

Course Contents:-
Unit-I Rapid Prototyping:
History, Development of RP systems, Rapid prototyping Process chain, Applications in Product Development,
Reverse Engineering, Rapid Tooling, Rapid Manufacturing Principle, Fundamental, Rapid Prototyping Data
format, Other translators, medical applications of RP On demand manufacturing, Direct material deposition,
Shape Deposition Manufacturing.

Unit-II Liquid Based and Solid Based Rapid Prototyping Systems:
Liquid based system, Classification, Stereolithographic Apparatus (SLA), D-MEC's Solid Creation System,
Rapid Freeze Prototyping (RFP), Micro fabrication.
Solid based system: Stratasys' Fused Deposition Modeling, Solidscape's Benchtop System, Cubic Technologies'
Laminated object Manufacturing, Multi- Jet Modeling System, Solidimension's Plastic Sheet Lamination, LD
Sheet Lamination , Paper Lamination Technology.

Unit-III  Surface & Mesh:
Introduction Surface Models, Surface Entities, Surface Representation, Parametric Representation of Analytic
Surfaces - Plane Surface, Ruled Surface, Surface of Revolution, Tabulated Cylinder. Coons Surface, Blending
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Surface , Offset Surface, Triangular Patches, Sculptured Surface, Rational Parametric Surface, Trim and Untrim
Surfaces, Create & Edit  NURBS & Control Vertices.
Create 3D Mesh Primitives , Modify Mesh Objects, Change Mesh Smoothness Levels. Modify Mesh Faces.

Unit-IV Sheet Metals & Plastic Modeling:
Introduction about sheet metals &Plastic modeling, flat, flange, planar, boundary bland, hole, punch, notch,
thread, rip, corner relief, bend, unbend, split, editing & conversion. Solid shell & surface thicken.

Unit-V 3D Printing Technology:
3D printing technologies , principles, Applications, possibilities of 3D printing, 3D Scanning & 3D Printing,
Economics , Law , Ethics & intellectual property issues in 3D printing . create high quality 3D models for rapid
prototyping step by step create models in Sketch Up, AutoCAD, Rhino, Creo or any 3D modeling program ,
using the 3D printer capability to obtain hands-on experience in producing industrial design from
concept to prototype, Creating & Printing of 3D models design.

References
1) Additive Manufacturing Technologies: 3D Printing, Rapid Prototyping, and Direct Digital Manufacturing,

by Ian Gibson, David Rosen, Brent Stucker
2) Rapid Prototyping: Principles and Applications , by Chee Kai Chua, Kah Fai Leong, Chu Sing Lim
3) 3D Printing: Build Your Own 3D Printer and Print Your Own 3D Objects, by James Floyd Kelly
4) 3D Printing: A Practical Guide for Librarians, by Sara Russell Gonzalez, Denise Beaubien Bennett
5) 3D Printing For Dummies, by Kalani Kirk Hausman, Richard Horne
6) AutoCAD 2D & 3D tutorials and guide by Autodesk Inc.
7) Creo parametric Guide, by Parametric Technology Corporation (PTC).

List of Experiments:
1. To study the concepts of rapid prototyping and its various application.
2. To study of Stereolithographic Apparatus (SLA).
3. To study of D-MEC's Solid Creation System.
4. To study of Rapid Freeze Prototyping (RFP).
5. To study of Stratasys' Fused Deposition Modeling.
6. To study of Laminated object Manufacturing.
7. To study of Solidimension's Plastic Sheet Lamination.
8. To create a surface for product using CAD tool.
9. To create a meshing of any mechanical component using CAD tool.
10. Sheet metal creation using CAD tools.
11. Prepare a CAD model with complex geometry & Generating STL files from the CAD Models &

Working on STL files.
12. 3D Printing of mechanical Components.
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