In-Class Laboratory Exercise #4

(turn in after completing)

Name: 

_____________________________________________

Hand in only the next two pages with answers to the following:

From Step 5: What “tool” (button or menu item or toolbar symbol) can be used to:


Zoom in on a portion of the model? ________________


Change the system background color? ______________________


The “VCR” buttons are located in what toolbar? _________________

From Step 9: Specifications:

For the Create module:

What is the Entity type of the arrivals? ______________
What is the distribution of the interarrival times? _________



What is the mean interarrival time? ________________


For the Process module:



What logic does it model? __________________________



What is the name of the resource required?  ________________

What is the delay time (give its distribution and parameters)?
_______________________________________________________

For the Queue module:



What is type of the Drilling Center.Queue? _____________



What flowchart module is the queue associated with? ____________

From Run->Run Setup-> Replication Parameters
What is the replication length and time units? ____________________     _______________________



What is the base time units? ____________________

From Step 12: Output

What is the production during the simulation period? _______________

What is the average time in the system? _______________

What is the average waiting time in the drilling center queue? ___________

What is the average number waiting in the drilling center queue? _________

What is the average number of busy drills? ________________

From Step 13: 

What is the maximum value of WIP during the simulation? _______
Is WIP an “observation-based” statistic or a “time-persistent” statistic? (Circle one)

In-Class Laboratory Exercise #4
Lab Purpose:  To make sure you can invoke the Arena software, can configure its operation, load an existing model, change the model, and observe/interpret both statistical and animation output.

Step 1: Create a temporary directory C:\temparena

Step 2: Copy Model 03-01.doe from the course website to your newly created directory (Note: Arena writes temporary files and its output into the directory and since you don’t have write permissions in the class directory you must copy the .doe to your directory before running it). 

Step 3: Bring up Arena by selecting program files -> arena -> Arena 7.0

Step4: Load Model 03-01.doe from your directory.  Explore the Arena Window and examine Model 03-01.

Step 5:  What “tool” (button or menu item or toolbar symbol) can be used to:



Zoom in on a portion of the model? ________________


Show the entire model? ______________________


Add a “grid” to the model window? __________________________


Change the system background color? ______________________


Cause your model to “autosave” every 3 minutes? _________________


Select which toolbars that display?_______________________________


The “VCR” buttons are located in what toolbar? _________________


Turn off “smart connect”? ______________________________

Step 6: 

What are the names of the “flowchart” modules in the Basic Process Panel? _____________________________________________________________

What are the names of the “spreadsheet” modules in the Basic Process Panel? ________________________________________________________

Step 7:  

What flowchart modules are used in Model 03-01.doe? _________________________________________________________

What data/spreadsheet modules are used in Model 03-01? _________________________________________________________

What animation objects are used in Model 03-01? ________________________________________________________

Step 8:  

What are the drawing objects? ________________________________________________________

Step 9: Look at the specifications of Model 03-01:


For the Create module:

What is the Entity type of the arrivals? ______________
What is the distribution of the interarrival times? _________



What is the mean interarrival time? ________________



What is the time unit of the interarrival time? __________



When are the arrivals scheduled to stop? _____________


For the Process module:



What is the name of the process? _____________________



What logic does it model? __________________________



What other logic could you model with a Process module?



_______________________________________



What is the name of the resource required?  ________________



How many units of the resource is needed (to be seized)? __________

What is the delay time (give its distribution and parameters)?
_______________________________________________________

Will this module report statistics? ____________

Right click on the Process Module and select properties.  Review its description.  Note that you can use this field to document any module.


For the Dispose module:



Will this module report statistics? ____________


For the Entity module:



What is the initial picture name for the Part entity? ___________



Where is this entity type referenced in the flowchart? _____________


For the Queue module:



What is type of the Drilling Center.Queue? _____________



What flowchart module is this queue associated with? ____________


For the Resource module:



What is the type of Drill Press resource? ____________________



Where is this resource referenced in the flowchart? _______________


In the “number waiting” plot:



What is the plot expression? _________________________



What is the time range for this plot? ________________


What is the minimum and maximum for the plot values?
 
__________________          _________________


Is the plot “stepped” or “non-stepped”? _________________

From Run->Run Setup-> Replication Parameters

What is the number of replications? ___________________

What is the replication length and time units? ____________________     _______________________


What is the base time units? ____________________
Step 10: In Run->Run Setup-> Project Parameters, change the Project Title to something of your choice.  In the Analyst Name, provide both you and your partner’s names.  From project description, what is the state of the system at the start of the model? __________________________________ 

Step 11: Go to the Replication Parameters tab and change the Replication Length to 100 minutes.  Press OK to accept the changes. Next open each plot by double-clicking and change the Time Range to 100 (press OK afterwards).  Finally click on the number 20 at the bottom of the last plot to bring up the text string editor.  Change the text value to 100 so the plot interval says 100.  Now, run the simulation by pressing the “go” button on the toolbar.  When the simulation ends, notice the state of the animation (move the question dialog box out of the way and don’t answer it yet).

Did you see the entities moving from module to module? ________

How many parts entered the system? _________________

How many parts remain in the drilling center? ______________

How many parts left the system?___________________

Is the drill busy at time 100.0?_______________

How many are in the drill center queue at time 100.0? ___________

Step 12: Next, answer "yes" to see the results. Navigate through the Reports on the Project Bar.  Look at the Category Overview Report and answer the following questions (notice you can use the VCR buttons to page forward and backwards through this report):

What is the production during the simulation period? _______________

What is the average time in the system?_______________

What is the average time in the drilling center?_____________

What is the Accumulated Wait time in the drilling center? ________

What is the average waiting time in the drilling center queue? ___________

What is the average number waiting in the drilling center queue? _________

What is the average number of busy drills?________________

What are the time units of the statistics whose units are time? ___________

How did you know it was this time unit? _____________________

Step 13:  Arena automatically provides a report on “Work-In-Process” or WIP on Category Overview Report.  WIP is the number of entities in the system (could be viewed as system inventory). 



Where do you find information on WIP?

______________________________________________________


What is the average value of WIP during the simulation? ________

What is minimum value of WIP during the simulation? __________


What is the maximum value of WIP during the simulation? _______
Is WIP an “observation-based” statistic or a “time-persistent” statistic? (Circle one)

Step 14: Now look at the project bar and see there are individual reports – they are reported for each replication (we only have one here).

From the “Entities” report, what is the total number of entities in? ______ and total number of entities out?________

From the “Processes” report, what is the average “wait time” in the drilling center?  _________ and what is the average value-added time? __________

From the “Queues” report, what are the average waiting time__________ and the average number waiting? _____________

Why do you think the “wait time” is different from the “waiting time”? (If you need help answering this, request “help” on “reports” choosing “Category by Replication”)


_____________________________________________________________



_____________________________________________________________


From the “Resources” report, what is the drill press utilization?__________

Step 15: Look all the windows your “browsing” about has created by examining the “Window” menu item.  Delete all the windows, except the one called “Model 03-01.doe – Run Mode” (you can use the x button at the top right to delete a window easily).  When your model window re-appears, notice that you can’t make any changes to it (double-click on any module and notice they are “grayed”).  To be able to edit the model again, click the “end” VCR button and notice the change in the appearance of the model window.  You can now edit the model again.

Step 16: Save this model with a name of your choice to your own directory -- notice that Arena models have a .doe extension. You may now close out of Arena. Now look at your directory and get rid of all the files Arena created files, EXCEPT the .doe files (you will need to keep your account clean of these extra files, otherwise you’ll fill your directory).

 If you run out of time to answer the following questions in the class, you can work on them on your own time.   If there any questions, we will discuss them in the following session. 

Step 1: Let’s rerun the model for 100 minutes as before and revisit the animation and the Category Overview Report. When simulation ends, a part is still being processed in the drill center- this is the 17th part (16 parts have already gone through the system). Determine how long this part had waited in the drilling center queue.  Hint: Use the reported Accumulated Wait time in the drilling center.

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

Step 2: Let’s restart our experimentation.  This time in Run->Run Setup-> Project Parameters change the Replication Length to 10000 minutes.  Since we won’t be observing the animation, don’t make any further changes.  To keep the animation from showing during the simulation (and slowing the simulation) use the “fast-forward” button to execute the simulation.  Indicate “yes” to seeing results and answer the following:


What was the production during the simulation period?____________

What was the average flowtime? _______________

What was the maximum flowtime? _______________

What was the minimum flowtime? _______________

What was the average number in the drill center queue?_______________

What was the maximum number in the drill center queue?_______________

What was the drill utilization? _______________

What was the average waiting time in the queue?______________

What was the maximum waiting time in the queue?______________

Step 3: Now delete the reports in the model window and go back to the model. Click on the "end" VCR button (to allow us to get access to the model). Click on the Resource data module in the project bar.  In the “spreadsheet” view change the Capacity of the drill press to 2. Re-run the simulation and look at the output. Write down the following:

Average waiting time in the queue?____________

Average flowtime?______________

Average number in the queue?_______________

Average utilization? (Remember the capacity is now 2)______________

Production?__________________

If the machine now has a capacity of 2, why isn't the production double?

___________________________________________________________

___________________________________________________________

Step 4: Since your drill press now has capacity of 2, perhaps you can increase production by increasing the arrival rate.  Double the arrival rate by halving the mean interarrival rate in the "Create" module to 2.5. Be sure to click “end” to return to the modeling state.  Re-run the simulation and look at the output. Write down the following:

Average waiting time in the queue?____________

Average flowtime?______________

Average number in the queue?_______________

Average utilization? (Remember the capacity is now 2)______________

Production?__________________

State why a drill press of capacity of 2 can or cannot handle the doubling of the arrival rate? 

___________________________________________________________

___________________________________________________________

___________________________________________________________

Step 5: Go to the Replication Parameters tab and change the Replication Number to 10.  Press OK to accept the changes. When the simulation ends, answer "yes" to see the results.  

From the “Entities” report, what is the average value of WIP for each replication? 

____, _____, _____,  _____,  _____, ____, _____, _____,  _____,  _____, 

Manually compute a 90% and a 95% confidence interval for the average WIP.  ______________________; __________________________

Which interval is wider and why?

___________________________________________________________

___________________________________________________________

Compare your result for the 95% with the result reported by Arena on the Category Overview Report. What does Arena reports?  _____________ and which one does it correspond to?  _____________

PAGE  
4

