
Goldratt's Theory of Constraints. 
 Abstract: 

 The experiment shows that a "balanced" production line is an 
illusion. The simulation shows how random variation in a production line 
with balanced capacity reduces its throughput below the theoretical rate, and 
causes inventory to collect in the factory.  

For each workstation, a single die is rolled (1-6). The workstation can process that 
many pieces (if they are available in queue). The station will ship the lesser of the 
die roll and the number of pieces that are waiting to be processed. For example, if 
six pieces are waiting and the die roll is 2, the station will ship 2 pieces. If only 
three pieces are waiting and the die roll is five, the three pieces will be processed 
and shipped.  

Each workstation starts with 4 pieces in stock. Therefore (in theory) the 
manufacturing line "should" be able to ship an average of 3.5 pieces per turn.  

          ___________________________________________________________________ 

Complete site: 
 
This Java Script program simulates the matchstick experiment in Goldratt and 
Cox, The Goal. The experiment shows that a "balanced" production line is an 
illusion. The simulation shows how random variation in a production line 
with balanced capacity reduces its throughput below the theoretical rate, and 
causes inventory to collect in the factory.  

For each workstation, a single die is rolled (1-6). The workstation can process that 
many pieces (if they are available in queue). The station will ship the lesser of the 
die roll and the number of pieces that are waiting to be processed. For example, if 
six pieces are waiting and the die roll is 2, the station will ship 2 pieces. If only 
three pieces are waiting and the die roll is five, the three pieces will be processed 
and shipped.  

Each workstation starts with 4 pieces in stock. Therefore (in theory) the 
manufacturing line "should" be able to ship an average of 3.5 pieces per turn.  

 

 

 

 



 

Directions: 

1. Click on "Roll Dice" to roll a die for each workstation (and production releases).  
2. Click on "Ship parts" to complete the transaction.  
3. Return to step 1.  

To start over, click the button above the table.  
When you start the simulation, a new window will open: INVENTORY CHART. It shows a bar 
chart of the inventory at each workstation. It can display up to 20 units. When this is exceeded, the 
following symbol will appear. It means, "Big pile of inventory."  
 

         "Big pile of inventory" 
 
Time delay between die roll and part shipment (seconds), to allow the user to see what is 

happening:  
  In stock Die roll Shipment 
Production 
release     

Workstation 
1 

4    

Workstation 
2 

4    

Workstation 
3    

Workstation 
4    

  Turns: 0 Shipments: 0
Avg. 

Production: 

4

4

Learn more about how Harris Semiconductor used the theory of constraints and Synchronous 
Flow Manufacturing (SFM) to improve throughput while reducing inventories and operating costs.  
 

Read Leading the Way to Competitive Excellence: The Harris Mountaintop Case Study. 
SPC Essentials and Productivity Improvement: A Manufacturing Approach also discusses SFM. 

 
 
 
            Further information contact: 
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