In-Class Laboratory Exercise #10

(turn in after completing)

Names:

1.__________________________________________

2.__________________________________________

Hand in this page with answers to the following:


From Step 4: 


Replication 1:  In: ________  Out: _________


Replication 2:  In: ________  Out: _________


Replication 3:  In: ________  Out: _________


Replication 4:  In: ________  Out: _________


Replication 5:  In: ________  Out: _________

From Step 16: 


Replication 1:  In: ________  Out: _________


Replication 2:  In: ________  Out: _________


Replication 3:  In: ________  Out: _________


Replication 4:  In: ________  Out: _________


Replication 5:  In: ________  Out: _________

In-Class Laboratory Exercise #10

Driver's Name:________________________________

Lab Purpose: To gain experience with the construction of a comprehensive, detailed simulation model.  This lab will be the first in a series.  We will be examining a specific DMV office with the thought that if a useful comprehensive simulation model can be developed, it can be modified and used throughout the state.

Problem:  Department of Motor Vehicles (DMV) Office

A DMV office tests driver license applicants and supplies driver licenses to those passing the tests.  The office is open eight hours. Applicants arrive more or less randomly during the day and the office serves about 120 people per day.  There are three types of applicants for licenses: Permit (25%), New License (25%), and Renewal (50%).   All arriving applicants go through registration where one of two DMV clerks enters an applicant’s personal information into the computer and collects the license fee.  This procedures takes Unif(4,10) minutes.  Next all applications take a written and visual test on one of four computerized test stations, which are staffed by four DMV testers.  This step requires Tria(5,8,13) minutes.  The testing pass rate is 90%.  Those getting a New License must pass a driving test accompanied by one of two DMV officers. About 10% of those that take the driving test fail.  People who fail any of the tests leave the office and return another day.  Those who pass all their tests have their picture taken and their license processed and printed.  This process takes Unif(5,7) minutes.

The DMV is interested in the service of the office to applicants and the use of DMV resources.  Major performance measures relative to applicants are the flow times, and the utilization of resources is also of importance.  Obviously queuing times are a part of flow time, so they are important as well.

Step 1:  Begin drawing, by hand, a flowchart for this model as it is described – use the Basic Process symbols.  List the resources as well with your drawing.  Indicate where the resources are used.
Step 2: We have created an initial model of the DMV office called InClassLab10.doe in the class website which you should copy to a folder in your file space.  Now examine that model.


What is the purpose of the “ApplicantType” assignment?  ____________


___________________________________________________________



Why is it needed? _______________________________________


Which of the Decide modules is based on a condition rather than a
                     probability?_______________________________________

How many replications are requested?  _______________

How long is each replication?  _____________________

Step 3:  Run the simulation and write down the following:


What is the flow time for customers getting new licenses?



What is the average? ______________________



What is the minimum? _____________________



What is the maximum? _____________________


What is the average waiting time?



To Register? ____________________



For Testing? _____________________



For Driving Test? _________________



For License Processing?  ___________


What is the average instantaneous resource utilization?



For DMV Clerks? ________________



For DMV Testers? _______________



For DMV Officers? _______________

Step 4:  For the first five replications (1 through 5), write down the number of applicants that entered and left the office?


Replication 1:  In: ________  Out: _________


Replication 2:  In: ________  Out: _________


Replication 3:  In: ________  Out: _________


Replication 4:  In: ________  Out: _________


Replication 5:  In: ________  Out: _________

It appears a number of people are in the office at the end of eight hours.  Our simulation is missing some key operational facts?

Step 5:  Re-examining the hours of operation you see that the office open at 8:30 am and closes to applicants at 4:30, but some staff arrive early and others stay later to finish up applicants left in the office.  Furthermore you discover that the staff has a lunch break and that there are two different arrival and departure schedules for the staff.  Part of the staff (namely, one DMV clerk and two DMV testers) arrives at 8am, does preliminary work, and opens the office to applicants at 8:30am.  These people take their lunch from 11:30 to noon and then leave at 4:30pm.  The other DMV clerk and two testers arrive at 8:30am, take their lunch from 1pm to 1:30pm and leave at 5pm.  The two DMV Officers arrive around 9am. One takes lunch from 1pm to 1:30pm and the other takes lunch from 1:30 to 2pm.  They usually stay till about 5:30pm to finish everything up.

Step 6:  First, let’s concentrate on the schedules for the DMV staff.  There are three schedules.  One is given below.  Chart the remaining two schedules. (The DMV Officers can be handled together in one schedule)


Office:



Schedule 1:

Step 7:  There is no reason to include the time the two people spend before the office opens, since we won’t be modeling any of those activities.  So we will begin our simulation at 8:30am and stop it at 5:30 pm.  Now enter these schedules using the Schedule module.  Call these Schedule 1, Schedule 2, and Schedule 3.  Remember to enter the schedules from 0 (8:30am) to 540 (5:30pm), assuming you are choosing minutes.  Don’t use the graphical schedule editor here.  Why? _________________________________________________________________

Step 8:  Now we need to associate the resources with the schedules.  However we have a problem in that individual staff within the same “category” has different schedules!  We must now identify our clerk and tester staff individually. Now instead of DMV Clerks and DMV Testers, you should have:  DMV Clerk 1, DMV Clerk 2, DMV Tester 1, DMV Tester 2, DMV Tester 3, DMV Tester 4.  

Step 9:  Now Instead of “Fixed Capacity” for your resources, you should now have:



DMV Clerk 1, DMV Tester 1, DMV Tester 3  => Schedule 1



DMV Clerk 2, DMV Tester 2, DMV Tester 4 => Schedule 2



DMV Officers => Schedule 3

Step 10:  A Schedule Rule specification is needed for the schedules.  Since most of these are time durations are not absolute and we don’t want to interrupt our service, we won’t use Preempt.  Ignore is a possibility but there are some possible chances of long service during absence.  So we will use Wait as our Schedule Rule.

Step 11:  However now we have a new problem because our resources are defined individually and our processes can use one of several resources!  So now we need resource sets.  One set would be for the clerks and another for the testers.

Step 12:  From the Set Module in Basic Process, define a set with the name DMV Clerks.  Be sure the set Type is “Resource.”  Now add each clerk, DMV Clerk 1 and DMV Clerk 2 to this set.  Define a second resource set with the name DMV Testers and add the four DMV testers.

Step 13:  At the Register Process module edit the existing resource requirement. The resource Type should now be Set.  The Set Name is DMV Clerks and the Quantity remains 1.  Now look at the Selection Rules because we need to choose one. To use the resources more or less uniformly we could have specified Random, maybe Cyclical.  However let’s choose Smallest Number Busy.

Step 14:  Next re-specify the resource selection at the Testing Process and the License Processing to select from the DMV Testers resource set.

Step 15:  Be sure your replication length is 9 hours (8:30am to 5:30pm).  Now you need to keep people from coming in after 4:30, so use a decide module to prevent applicants from entering after TNOW > 480 minutes.

Step 16:  Run the model, fix any errors, and look at the Category Overview. Be Save this model as DMV1.doe in your folder.


What is the flow time for customers getting licenses?



What is the average? ______________________



What is the minimum? _____________________



What is the maximum? _____________________


Here instantaneous utilization includes the zero time resources are available, 

so look at the Scheduled Utilizations:



For DMV Clerk 1? ________________



For DMV Clerk 2? ________________



For DMV Tester 1? _______________



For DMV Tester 2? _______________



For DMV Tester 3? _______________



For DMV Tester 4? _______________



For DMV Officers? _______________


Also what about the number left in the office at 5:30pm?


Replication 1:  In: ________  Out: _________


Replication 2:  In: ________  Out: _________


Replication 3:  In: ________  Out: _________


Replication 4:  In: ________  Out: _________


Replication 5:  In: ________  Out: _________




8:00 am





11:30 am





Noon





4:30pm





4:30pm











8:30 am








1
6

