Model 1: Post Office Model
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· Customer interarrival time = expontial (0, 60, 1) seconds

· Max queue capacity = 50 people
· Service time = lognormal (35.4, 3.2, 0.1) seconds

Model 2: Two service counters
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· Customer interarrival time = expontial (0, 60, 1) seconds

· Max queue capacity = 50 people

· Service time = lognormal (35.4, 3.2, 0.1) seconds
· Queue chooses first available processor

Model 3: Bank with One Queue
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· Customer interarrival time = expontial (0, 8, 1) seconds

· Max queue capacity = 50 people

· Service time = expontial (0, 40, 1) seconds

· Queue chooses first available processor
Model 4: Bank with One Queue per Processor
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· Customer interarrival time = expontial (0, 11, 1) seconds

· Max queue capacity = 50 people

· Service time = expontial (0, 40, 1) seconds

· Sendto Strategies

· First Available

· Random

· Shortest queue
· Round Robin

Model 5: Multiple Test Stations

A single fifo queue feeds four parallel test stations.  Products arrive in the queue every 21 seconds. The cycletime for the test is 1 minute.  The testers break down every 20 minutes exponentially distributed and take between 2 to 5 minutes to fix (uniformly distributed). The failure rate at the testers is 10 percent. Failed parts are manually reworked at a table (lognormal(60,6) seconds), and then reenter the queue that feeds the testers.

· MTBF for testers is exponential (0, minutes(20), 1)

· MTTR for testers is uniform (minutes(2), minutes(5), 1)

· Cycletime for rework table is lognormal (35.4, 3.2, 0.1)

Extra:

· Four product types

· Change color of each flowitem according to product type by using the Trigger on Creation of the source

· Create a dedicated queue for each of the four test stations

· Test stations must go through a setup of 10 seconds whenever the product type changes. An operator must be present for the setup time. Use network nodes if you want.
· Test stations are not dedicated to just one product type, but always route products to queues containing like products
Model 6: Machine, Test, and Package

A product arrive in a queue every 14 seconds exponentially distributed and then routed to any one of three machines where it is processed for 20 seconds (24 seconds for rework). Machined parts are placed in a common queue and wait to be tested. 20% are found faulty and must be reprocessed. The test time is a constant 9 seconds. Parts passing test enter another queue and wait to be packaged at an automatic packaging machine. The packaging machine accumulates 10 products into a box and then closes, seals, and labels the box in 57 seconds.  The supply of boxes come from a queue fed by a box forming machine having a cycle time of normal(50,2) seconds. The box former jams regularly per weibull(200,6) and takes between 20 and 30 seconds to fix uniformly distributed.
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· Interarrival time for source is exponential(0, 14, 1)

· Sendto strategy for tester (bernoulli(80, 1, 2) or By Percentage (inputs))
· Cycletime for box forming machine is normal(50, 2)

· MTBF for box forming machine is weibull (151.1, 50, 24.9)

· MTTR for box forming machine is uniform(20, 30)
Extra:

· Use a conveyor to route failed flowitems back to the queue

· Increment ItemType each time a flowitem fails

· Change the flowitem’s color according to how many times it fails: 1- green, 2 – yellow, 3- red

Model 7: Conveyors and Product Carriers

Products arrive every 140 seconds, normally distributed with a deviation of 15 seconds. The products are moved via a conveyor (speed =0.2 m/s, length = 8 meters) to a station where the products are mounted on a carrier. The products need to be mounted on a carrier in order to be tested automatically. Only 1 product can be mounted on a carrier. The mounting takes 30 seconds. There are 5 carriers in the system.

The carriers will move to the test station to be tested via an accumulating conveyor (speed =0.2 m/s, length = 10 meters). This test takes 135 seconds with 5 second deviation, normally distributed. 36% of the products will fail the test. After the test the products move to a station where the carrier is separated again, this takes also 30 seconds. The products will move via a 4 meter belt conveyor to a station where the good and bad products are separated. The handling time to check the products is 10 seconds. The length of the conveyor from the test station to dismounting is 8 meters. The length of the re-routing of the carriers is 12 and 6.5 meters. The speed of the conveyors is 0.2 meters everywhere. 

Hint:      Use bernoulli distribution to determine good and bad products on creation
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Extra:

· Turn failed products red after exiting the tester

Model 8: ACME Manufacturing Model

Phase I

1. Two manufacturing lines with two work station on each line (1-A, 1-B, 2-A, 2-B).

2. A special fixture is used to convey the product down the two lines.

3. Line 1 makes product types 1 and 2 (30% and 70%).

4. Line 2 makes product types 3 and 4 (40% and 60%).

5. An overhead crane is used to return the fixtures to the front of each line.

6. Determine how many fixtures are needed on each line (10?).

7. Determine how many fixtures to accumulate before return trip.

8. Use 10 feet conveyors between stations (use default length & speed)

9. Use default speed of crane but adjust physical size.

10. Each station will have a setup time that requires 1 of 2 operators.

11. Each station will have an automated process time.

12. Each station has a breakdown pattern that requires 1 of 1 repair operators.

13. Station 1-A Process Times: P1=normal(60,2)   P2=normal(58,1).

14. Station 1-B Process Times: P1=normal(70,2)   P2=normal(35,1).

15. Station 2-A Process Times: P1=normal(40,2)   P2=normal(30,1).

16. Station 2-B Process Times: P1=normal(50,2)   P2=normal(40,1).

17. Setup times are the same at all stations, but the setup time is based on previous and current product types:

	Part Types
	1
	2
	3
	4

	1
	
	10 sec
	
	

	2
	15 sec
	
	
	

	3
	
	
	
	22 sec

	4
	
	
	12 sec
	


18. MeanTimeBetweenFailure at all stations:  exponential(3600)

19. MeanTimeToRepair at all stations: exponential(60)
Phase II

1. The two take-away conveyors for each line merge into a single conveyor.

2. At the merge, alternately accept product coming from each line (round-robin).

3. Downstream, the four different product types are sorted onto 1 of 4 lanes.

4. There are four sortation lane conveyors.

5. Sortation lanes must accumulate 5 products before releasing.

6. A forktruck transports 1 product at a time to a random location in a rack.
7. There are four dedicated racks (1 rack for each product type).

8. Forktrucks can only drive in aisles between Rack1/Rack2 and Rack 3/Rack4
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