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Course Content
1. Introduction

2. Inventory Theory

3. Safety Stock in Manufacturing Systems

4. Elements of Queueing Theory

5. Productions Flows

6. Production Dipole

7. Production Lines and Aggregation

8. Cooperative Flow Dynamics

9. Introduction to Queueing Networks

10. Supply Chain Analysis

11. Elements of Reliability Analysis

12. Maintenance Policies
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Goal: analogy to gain dynamic (non stationary) 
insights! 
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One lane traffic

Buffered production line

http://horstmann.com/applets/RoadApplet/RoadApplet.html
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Headway:

Buffer content: 
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Stochastic evolution equations
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Stochastic evolution equations



Assumptions
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Stochastic evolution equations
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𝑟!
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𝑟!

Dynamics with the new variables:
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𝑟! ͤ

Steady State:

all cars with equal (optimal) velocity and (optimal) distances

0
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𝑟! ͤ

Perturbation of Steady State solution:

not all cars with equal (optimal) velocity and (optimal) distances

0
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Perturbation of Steady State solution:

Study the evolution of the perturbation!
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Ansatz for the solution:

Study the evolution of the perturbation!
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Ansatz for the solution:

Stability is given when
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Transcription for production line:

Stability is given when
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Transcription for production line:

Stability is given when
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A simple pull production control:

We find:
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Using the dimensionless performance 
measure from stationary analysis:

(with μ the breakdown rate of a machine), 
we have established a direct relation with 
the stability analysis:


