Instructor’s Guide

Module Title

Unpaced Lines 
Time Management

The approximate time to deliver this course module is 50 minutes.  10 minutes are set aside for introduction and readiness assessment test (RAT); 10 minutes are reserved for team exercises (5 minutes are for the spot exercise).  30 minutes are reserved for lecturing and 5 minutes for homework discussion.

Overview / Motivation / Topical background 

The main objective of this module is to give an introduction to unpaced lines. This module is mainly focused on the effects of random breakdowns and the curative power of the buffers. Also expressions for throughput in longer lines are discussed for both random processing times and random workstation failures.

The module is intended for use as a regular lecture in a graduate introductory course to Manufacturing Systems Analysis, or a self-contained support lecture in a graduate course that focuses on modeling and analysis of manufacturing systems.

The background knowledge required for the module is elementary knowledge of assembly lines and serial systems. In particular, it will be helpful if the student has some knowledge in probability and statistics.

The module is designed to make the students active participants in the lecture’s exercises. This is made possible by the use of Active Learning techniques.

The module design is tailored for a class that has been divided into teams.  The ideal size of the teams is three or four students.  However, smaller or larger teams can also be accommodated without any changes to the module’s structure.

Learning Objectives

At the end of the lecture each student should be able to:

· Estimate the throughput of a line in all the cases listed below

· Identical workstations, random service, no buffers and no failures

· Identical workstations, random service, equal buffers and no failures

· Constant processing time, random failures and random repair times

· Find the optimal location of the buffer for a transfer line
Materials

PowerPoint software and a computer screen projector.

Prerequisite knowledge for the students

It is necessary that the student has had introductory courses in operations research, probability and statistics, and simulation. It is also recommended that student has covered the material related to the basic deterministic and stochastic techniques.

Preparation requirements for the instructor

Since part of the module is based on animation tools, it is necessary that the instructor become familiar with the timing and order of the animation steps before delivering the lecture

Hints, tips and traps for the instructor

There are two versions of the lecture’s materials: the original notes to be given to the students (to download or copy before coming to class), and the instructor’s notes.  The student version of the notes should be given to the students before the class.  The instructor’s version of the notes could be given (at the discretion of the instructor) to the students after the class.

The instructor should be particularly careful to enforce the time scheduled for team exercises.  The use of a timekeeper in each team is encouraged.

Reference materials (Generic materials, etc)

Almost any introductory Manufacturing Systems book has a chapter that covers the transfer lines. The students should read this chapter before coming to class. Two suggested sources are: 

· Chapter 3 of Modeling and Analysis of Manufacturing Systems, by Ronald G. Askin and Charles R.Stanridge, John Wiley & Sons, Inc, 1993. 

· Chapter 3 of Manufacturing Systems Engineering by Stanley B.Gershwin, Prentice Hall, 1994.

Classroom resources / Computer usage

To deliver this module properly, it is necessary to have a computer with PowerPoint software and a screen projector.  It is suggested to have proper tables for teamwork.

Suggested homework for the module

At the end of the module, a problem is given as a homework exercise. In addition to the homework, the following problems (from Askin and Stanridge) are suggested as homework exercises: 3.19, 3.28, 3.29, 3.30 and 3.31
