S
- _ Problem Assumptions
A~ Optimize the way in which high school students at the A We simulatedLOOstudentsto accountfor the average number

CommunitySchoobt Davidsorreceive hot lunch of studentswho would receivefood on a givenday.

A A vendorcomesin eachdaywith aroundfive food options A The lines are evenly distributed
A The students order food about two weeks aheadimie A This isanormalday (not unusually low or high volume)
A A server gathers the food base dA OA%tud%ntw%i{%§pﬁr(5xim§fé.lyttwrb mfmﬁe@) stﬁn‘ﬂiHlﬁllee, nt " s

order on it receivefood, and exit the queue

A Thestudents wait in two lines alphabetically by their last
name to receive their meal

60 — 1 Line
A The line extends beyorsbmeof the tablesin the eating 2t
space thuslimiting walking space through the cafeteria. This I
causes a perception of either a slow procesghe line being 45
too long.
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Mathematical Model

Average Max Students in Line
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A We coded a Monte Carlo simulation as our chosen modeling
method

8 10 12 14 16

A We ran the simulation 1000 times for each data point,
resulting in the charts to the right which display the AR Time SR Soenee A Fronterhe (2
relationships of the number of seconds it takes to serve the
student with the number of students in line, and the impact
of additional lines on waiting times

The number of seconds a student is in line vs. average maximum of students,
and the number of lines for food distribution

The output below demonstrates the number of lines with varying service

A We formulated an exponential decay function to model the times, the average number of students served, and the average length ofithe
decreasdn lunchactivity. This models the very quick line In number of students
resolution of the line. The students have a 33 minute lunch
period, but serving lunch is usually over in 15 minutes.
Results and Improvements
A We foundthat the processis alreadyveryoptimal and
movesstudentsthrough the queue quickly R = 1 L. e et s e 050
A Theline averagedaround15 students for two lines and 6 bveroge ax Tanges of Lives 915 Svecage Hen Tength of Line: 1233
students for three lines at a service time of 12 seconds
Conclusions
A Thesimulationis sensitiveto the numberof studentsin A Adding a third line would cut the students in line by half, but
the line (the more students that are in the line, the longer in reality, this could slow the process down, as the counter is
the line becomes, and thus, longer overall wait time) set up for two serverwiith the food in the middle. If we add
more than two lines, the food will probably move behind the
A We could improvepur data by runningthis experiment servers, which could take more time to gather the food.
againduringa highervolumetime of the year, when more
students order, resulting in busier lines A There seemed to be only a famterruptions due to students
forgetting their order, or the vendor making the order
Incorrectly
Vendor Food Vendor A Webelievethat the bestwayto alleviatethe problem is to
move some of the lunch tableshe most realistic and
A-L K-Z efficient setupisto maintain the two existing lines, which
Tables takes about 12 seconds per person to be served, and causes
a backup of around 15 people. By moving the tables, the
students will perceive the lunch line as being more efficient
and taking up less space.

Thank you Community School of Davidson! DAVIDSON




