Class: ECE575 of Fall 2006
Lecturer: Moon Ho Hwang, Ph.D. (email: mhhwang@ece.arizona.edu)
Assigned Date: 11/06/2006
Due Date:  11:59 PM, 11/16/2006
Homework 5: Initial Design of Configuration, Objective and Control Rule for Term-Project (20 pts)
In order to complete the term project that should be non-trivial, we design our target system in terms of the following check points.
1) Configurations 
· Draw the network diagram of the system configuration.
· Address the system objective and functionality of each component (informally).
2) Simulation Objective and Performance Index
· Simulation Objective: 

· Performance Index:

a. Minimize Mean System Time

b. Minimize Mean Tardiness (Due-date – Current time)
c. Maximize Mean Throughput (products / time unit)

3) Control Rule or Logics  
· Examples:

· Job Dispatching Rule:
· First-In First-Out(FIFO)

· Earliest Due Date(EDD)
· Shortest Processing Time(SPT)

· Resource Selection Rule:
· Lowest Utilization First

· Closest Resource First
4) Previous Literature (Optional)

· Try to survey relative paper.

Instructions:
A. Project should be performed by individual or two-people team. 
B. No. of pages of HW#5 should be less than 2(one page is also good).
C. A system which has been introduced in a paper can be used.  In that case, add your own idea.
D. If your simulation objective is not performance analysis, item (3) can be irrelative so consult with the lecturer. 
Sample

Performance Analysis of Dispatching Rules of Cluster Tool

1) Configuration

We consider the cluster tool that is commonly used in semiconductor manufacturing systems. There are 4 modules: cassette modules, processor modules, transportation module and controller. A cassette consisting of 25 wafers arrives to CM1 or CM2. Each wafer is processed through PM1→{PM2 or PM3}→PM4 and come back to its original cassette which is waiting on CM1 or CM2. Loading/Unloading is performed by the transportation module that is a scalar-type robot.
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System Configuration of Cluster Tool (Controller is omitted)

2) System Objective and Performance Index
a. System Objective: 
To maximize the performance index by control rule.
To find out the relationship between performance index and input behavior 

b. Performance Index: Mean Cycle Time, Mean Throughput, Utilization
3) Control Rule

· Job Dispatching Rule:

· First-In First-Out(FIFO)

· Shortest Processing Time(SPT)

· Resource Selection Rule:

· Lowest Utilization First

· Closest Resource First

4) Literature:
a. H. Niedermayer and O. Rose, “A Simulation-based Analysis of the Cycle time of Cluster Tools in Semiconductor Manufacturing”, Proceedings of 15th European Simulation Symposium, 2003

b. M. Mittler and A. K. Schoemig, “Comparison of Dispatching Rules for Semiconductor Manufacturing Using Large Facility Models”, Proceedings of the 1999 Winter Simulation Conferernce, pp709-713, 1999
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