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The domain of discrete event logistics systems (DELS) spans from a single robotic workcell to the global supply network.  Discrete events mark the completion of an operation or task, and trigger decision making.

This seminar will explore the fundamental models that might be used to describe DELS, to predict DELS behavior, to control DELS, or to design DELS.  Note that not all such models have been discussed in the DELS-specific literature, so the exploration may lead to literature outside the traditional scope of ISyE.

The primary focus will be on the models themselves;  what do they represent and what do they fail to represent;  what analyses do they support or enable, and what kinds of analysis would we like to be able to do with them, but can't;  what decisions they address, and what decisions are not addressed yet important.  As a result, the seminar should be accessible to any PhD student beyond the comprehensive exam.

The goal of the seminar is to create a map of our understanding of DELS, as reflected in the breadth and richness of models at our disposal for describing, predicting, controlling and designing DELS.  In creating this map, we will no doubt discover new research opportunities, or new models and methods that may be used in existing research efforts.

The seminar will meet once per week, for approximately 2 hours.  Each week, the participants will be expected to do a significant amount of library work and reading, and student teams will collaborate in preparing material for presentation.  The instructor will provide a framework and organization, and within that, students will be expected to make presentations and lead discussions.  A major expositional paper will be required at the end of the semester.

Course schedule
	Week
	Topic

	1/5
	Introduction and Overview

	1/12
	Traditional descriptive models in IE;  unified reference models

	1/19
	IDEFx, E-R models

	1/26
	Ontologies

	2/2
	Predictive models

	2/9
	Integrating prediction and description

	2/16
	Control models

	2/23
	Control models

	3/1
	Integrating control, prediction, and description

	3/8
	Spring Break

	3/15
	Design models

	3/22
	Design models

	3/29
	Integrating design, control, prediction, and description

	4/5
	

	4/12
	

	4/19
	

	4/26
	Final Exam Week—Term paper presentations


Examples of model types

Descriptive models:
· Flow graphs, activity graphs
· Layout diagrams

· Tabulations, statistics, pareto

· Entity-relationship diagrams (http://www.umsl.edu/~sauter/analysis/er/er_intro.html) 
· IDEFx (http://www.idef.com/default.html) 
· Ontologies (http://cism.bus.utexas.edu/jan/sc_imp.html) 
Predictive models:

· Forecasting

· Structural models (e.g., Little’s Law)
· Queuing models

· Simulation models

Control models:

· Inventory policies
· Kanban, CONWIP, dispatching

· SPC
· Bucket brigade

Design models

· Latin squares
· EOQ

· PERT/CPM, shortest path, longest path, maximum flow

· Production/inventory optimization

· Break-even analysis

Web Sources

http://www.eil.utoronto.ca/ Enterprise Integration Lab at U. Toronto, Prof. Mark Fox

