Fall 2005

Prof.  Freeeman


MIMU310  Intro to Industrial Engineering 

Lab Project on Queuing
Individual work, due Monday, November 21, 2005
Purpose:  Observe, measure and study simulated queueing systems.  Compare mathematical model results to data collected on site at the queueing systems.
Introduction:
All arrivals will be assumed to follow a Poisson distribution.  We will select a mean time, then you are to “randomize” it by not arriving exactly then, but some time before or after.  This in not exact, but will be used here.    

Service times will be done three ways:  exponential (again approximated), arbitrary, with a large variance, and constant.  The mean service time is one minute.
Tasks:

A customer needs to arrive at the station according to the arrival rate of 50 per hour.  The arrival czars for the three stations will send a customer to the station as described above.  The server will then service the customer according to one of the three ways:

Exponential:  The server will deal cards to the customer starting face down, holding the deck in one hand.  Deal them into two piles, on one service, sort them into red and black, next service sort them into piles of spades and hearts and clubs and diamonds.  Do it slowly enough to average 1 minute each time.
Arbitrary:  Deal cards out like above, only sometimes shuffle them, or sort by the four suits or sort the cards in various ways to add variation to the service time.  
Constant:  using your stopwatch, take exactly 1 minute for every customer. 

Observers will be at each station.  They will be recording time in queue, time in system and count number in line and number in system frequently (every few minutes).

Results:

First compute the following quantities for each of the 3 systems using the formulas from your textbook.  (For arbitrary service the standard deviation is .0333333 hours).
Time in queue
Time in the system
Number in queue
Number in the system

Then compare these results to the observed results.  What are the differences and where do they occur?  Which system seems to give the best performance according to our four measures?
