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The Gizmo Manufacturing Company plans to expand its production of gizmos and wants to determine what changes are needed in its current production facility to accommodate this expansion. The management of the company has hired you to do a study of the current system and the effect of various changes to the system.  They hope the study will help them identify changes to the system that will accommodate the increase in production at a minimum cost and a maximum profit.

Brief Overview of The Gizmo Manufacturing Company and its Operations:

TGMC manufactures just one product, gizmos, which are composed of two different types of raw materials. Shipments of the two different types of raw materials for the gizmos enter the system.  Each type of material is first processed by a machine, then the two materials are assembled into a gizmo which is processed by another machine. Completed gizmos next go to an inspection station where they are inspected.  Defective gizmos that are rejected are returned to the prior machine for re-processing.  Gizmos that pass inspection are then sent to a packaging station where they are packaged and sent to the loading dock for shipment.  The floor of the factory is set up with conveyor belts that take the gizmos from one station to the next (to machines and to the inspection station and the packaging station).  
Project Overview:  This project will involve a complete simulation study of The Gizmo Manufacturing Company (a fictitious company, unfortunately).  You will need to go through all of the steps in a simulation study and write a final report.  This will involve -- understanding the system and the problem (see "Your first task" below), analyzing data to determine appropriate distributions for modeling input in the system (for example, determining the appropriate distribution for interarrival times of raw materials for the widgets), modeling the system (making simplifying assumptions, deciding what the important aspects of the system are, etc.), writing a SIMSCRIPT II.5 program to model the system, running the program to determine steady state, validating the model (comparing the output of your program to data from the actual system),  running the program for alternate operating policies (such as more workers, larger bins, faster, more reliable machines) and doing statistical analyses on the outcomes.

Your first task:  The first steps in a simulation study are to clearly understand the problem and to have a clear understanding of the system -- how does it operate?  what are the important aspects of the system relative to the problem? ...  [pages 83 – 86, 91 – 93, and parts of Chapter 5, pages 264 - 290 are relevant]

As a modeler it is important that you learn to ask the right questions to truly understand the problem and the system.  Therefore, your first task in this project is to:

1. Write up a list of questions that you need to have answered before you can model this system.  

2. List the types of data that should be collected to accurately model the system.

3. List the performance measures that seem appropriate to help in studying the system.

COMPLETED PROJECT DUE ___________________________________________
THE REPORT ----
Your report to the management of  The Gizmo Manufacturing Company should follow the format given in the following table of contents.  (Include a table of contents in the report and put section headers on each section of the report.)  A brief description of what should be included is each section is given.  The topics mainly follow the steps in a simulation study (see pages 83 – 86 of the text).


Table of Contents
1. Introduction


This should include a description of the problem and objectives of the study, a discussion of the validity of the description (i.e., a discussion of why you think you have correctly identified the problem -- what factors you took into account, how you went about determining what should be taken into account), and an outline of the study conducted (what you did, what solution technique you chose, etc.)  This part of your report should involve a little bit of fiction – write what you should do if this were a real system (Chapter 5 would be helpful here)

2. System Definition and Model

A detailed description of the system and its environment -- include one or more diagrams. Discuss what is and is not included in the system -- for example,  you are only modeling the manufacturing of the gizmos – you aren’t including anything about what happens to the raw materials before they come to the factory (or where they come from), etc. ... Include all assumptions in your model -- (for example, are you assuming the number of workers at the inspection station is always the same or are you assuming the workers take breaks so the number varies?)  Explain why you think these assumptions are valid.  Give any warnings about using the model under conditions that don't meet assumptions (NOTE:  Some assumptions are for the purpose of simplifying the model; some are about the behavior of the system.  If conditions change in terms of the behavior of the system, the model is no longer valid because underlying assumptions no longer hold.)

3. Data Collection and analysis


Describe the data collection procedures (some fiction here also – pretend you really did send out a data collection team to observe the system), the analysis, and the conclusions -- the distribution identification for input into the model.  The body of your report should include the actual distributions you used including their parameters.  Append Minitab output and any other output containing histograms of interarrival times and goodness of fit tests.
4. Model Definition


This is a logical description of the model in simulation terminology -- include modeling elements -- inputs, random components, processes, output, how you simulated various "real world" aspects of the system (for example, how a machine repair is simulated) etc...  Include a chart or pseudo code for each process -- this should not contain details and it should not be in SIMSCRIPT syntax.
5. Programmed Model (Model Implementation)


A brief discussion of programming language used, why you chose it, what computer system was used.  [NOTE: The actual programmed model (that is, your SIMSCRIPT program) will be in the appendix.]
6. Experimental Design


Discuss method of experimentation -- whether you used batch means or replications -- why you are assuming output is independent/normal...how this was done in SIMSCRIPT (for example, how different replications were done).  Describe why you chose to do a steady state simulation and how steady state was determined. (Include your steady state determination analysis in an appendix.)  Describe the alternative operating policies you studied, how you insured conditions in the experiment were the same except for the policy change (for example, the raw materials should arrive at exactly the same times in the system and need the same amount of service at each station). Append a copy of your SIMSCRIPT program (your experimental model).

7. Model Verification and Validation


Discuss techniques used for verification checking correctness of model -- debugging techniques, structured walkthroughs of the algorithms and program etc.  Discuss validation techniques --- comparing the results of the model to the actual system (use numbers in your write-up!!) and calibrating the model, discussion with "experts" etc.  -- justify any differences.  Append your Minitab results.
8. Statistical Analysis of Simulation Output Data


Explain what statistical analysis you did on the output -- confidence intervals, etc.  Describe each  policy you studied (use numbers!!) and the associated output (use numbers!!) and what it means (be specific!!). Append your Minitab results.
9. Conclusions and Recommendations


Make conclusions from your analysis of the output and give recommendations to the management of The Gizmo Manufacturing Company on implementation of the recommendations.  Be specific and give reasons!
Appendix A:  Output from data analysis (from the determination of input distributions, confidence intervals for testing validity of your model, confidence intervals for comparing alternate operation policies) – Be sure all of these are appropriately labeled

Appendix B:  Output for steady state determination

Appendix C:  SIMSCRIPT II.5 program

