IMfgE. 565 -SYSTEMS SIMULATION

PROJECT Step 1

20 points
Objective: You are to conduct a simulation study of a system that includes one or two queues.  This will include the steps in the simulation study covered in class (hand out will be provided).  The goal of your study is to construct a valid simulation model of the system as it currently exists.  This will include the collection of data for use as input to your simulation.  

Projects will be conducted in groups of two or three.  As an example, assume that we are modeling a queue(s) in the RSC bookstore and you have examined the system and chosen a queue or queues to be modeled.  In your analysis of the system keep in mind:

a) The elements of a queuing system.

b) Performance measures of a queuing system described in Chapter 2 of your ARENA text.

Turn in a report that includes the following:

1) Decide on the boundaries and limits of your system.  For now consider:

a) Time – We are interested in the busiest time of the day.  State beginning and end points?.  Is there a day of the week effect? i.e. Are some days busier than others?  If so, what days will you analyze?

b) What are the physical entry and exit points to the system?

c) What is the initial state of the system?

2) How much detail will you include?  Your level of detail depends upon the output.  You want to capture the essence of the system.  (Note: Since level of effort is a part of your grade, too little detail will result in a reduction in points)

a) Are there different kinds of customers?

b) What kinds of servers (manpower)?

c) Etc.

3) Draw a logical diagram of the system. Include: 

a) What will be flowing through your system (food, customers, and money)?

b) Where are the entry and exit points?

c) Where are the servers (manpower)?

4) Construct a flow chart of the process. 

5) What are the inputs to your systems (stochastic and deterministic)? List data to be collected.

6) How will you validate the system? i.e. Validation of the system will be performed using the number of customers that have gone through the system.
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SAMPLE

Goal: This project will model the checkout queue in the RSC bookstore. 

System boundaries:

Time: 

Look at one of the busiest times of the day: 4:30 – 5:30pm.  The system was inspected during weekdays only.  There was a day of week effect in that Fridays was least busy.  This study will only consider Mon. though Thurs.  

Physical entry points: 

Entrance and exits to the system are the natural entrance and exit points to the bookstore. 

Initial state:

After several, days of observation, the state of the system was found to be busy with a few customers in the system (in service, in queues, in store).  

Detail:

There are two types of customers:  customers that leave without buying anything (A), and customers that buy something (B).  There are 2 banks of cash registers, but a single queue feeding all of them, so this will be modeled as a FIFO.  There are 6 servers, and each customer will go to the next available server.

Logical Diagram:
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Inut:

INPUT:

1. Deterministic:

a. Number of check out clerks = 6.

b. Types of customers = 2 (A and B).

2. Stochastic (data collection)

a. Probability of customer type.

b. Time between arrivals data.

c. Time spent in bookstore.

d. Processing time at check out counter.

e. Time in system for Type B customers (validation data).

VALIDATION:  Validation of the system will be based on the time in the system for Type B customers.

Flow Chart:
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