mfgﬁfgf N Western Michigan University

UNIVERSITY ScholarWorks at WMU

Honors Theses Lee Honors College

1986

Senior Honors Project

Kelly Dyksterhouse
Western Michigan University

Follow this and additional works at: https://scholarworks.wmich.edu/honors_theses

b Part of the Computer Sciences Commons

Recommended Citation

Dyksterhouse, Kelly, "Senior Honors Project" (1986). Honors Theses. 1520.
https://scholarworks.wmich.edu/honors_theses/1520

This Honors Thesis-Open Access is brought to you for
free and open access by the Lee Honors College at
ScholarWorks at WMU. It has been accepted for inclusion
in Honors Theses by an authorized administrator of
ScholarWorks at WMU. For more information, please
contact wmu-scholarworks@wmich.edu.

WESTERN
MICHIGAN

UNIVERSITY



http://scholarworks.wmich.edu/
http://scholarworks.wmich.edu/
https://scholarworks.wmich.edu/
https://scholarworks.wmich.edu/honors_theses
https://scholarworks.wmich.edu/honors
https://scholarworks.wmich.edu/honors_theses?utm_source=scholarworks.wmich.edu%2Fhonors_theses%2F1520&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/142?utm_source=scholarworks.wmich.edu%2Fhonors_theses%2F1520&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholarworks.wmich.edu/honors_theses/1520?utm_source=scholarworks.wmich.edu%2Fhonors_theses%2F1520&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:wmu-scholarworks@wmich.edu
http://scholarworks.wmich.edu/
http://scholarworks.wmich.edu/

Senior Honors Project
Kelly Dyksterhouse
Fall 1986



The Statistical Analysis Froject is a compubter program
that interacts with a person to discover the type of
statistical test that person should wse. Essentially, this
program is intended to assist students, faculty and researchers
in choosing the correct statistical procedure to use in a
particular situation. For example, there are many different
types of tests a person can use to test the mean of data but each
test is used in a different situation. This program will tell
vouw  which test to. use based on the situation you give it. This
project was started by Anika Forsblad in 1985, 8he wrote the
program in the standard Fascal programming language on the DEL-10
computer. She used a decision tree structure to make the
decisions on which test to wse. For example, the first guestion
(How many variables does the problem involve?) has three answers.
This produces threse branches in the tree, each stemming from the
first question and based on a different answer to the first
question. This procedure is used on each question. When using
the program yvouw just traverse (or follow) the tree based on
answers to each guestion. When yow have given the program enough
information about the situation, the program prints the test to
uese if there is one or if there is no test to wse the program
prints that there doss not exist a test to help yowr situation.

When I received the program it ran on the DEC-10 computer
arnd had a vary wide range of statistical procedures on the tree.
The help routine was practically unusable. It contained about 20

terms and definitions and would print all of them when asked f



help., It would not allow the user to pick which term that person
wanted cdefined.

The first step to improving the program was to move it to a
more useable environment. Dr. Thompson and I established that a
better environment would be a microcomputer enviconment. The
most widely used microcomputers are ITEM and IBM compatible
machines. There also is a type of FPascal called Turbo Pascal
available to be wused on the IBM machines. This language has a
lot of flexibility and many ways to control output. Turbo also
Mas available a tool called Database Toolbox that could solve the
problem of the help procedure. After choosing the environment
praferred, I nesded to download the program to the ITEM
microcomputer.  Another task to be performed on the program was
for it to be partitioned into pisces small enouwgh to it into
Turbo FPascal. The program also had to be modified to be screen
oriented, and have a database created for the help procedure.

To download a program means to transter it from a mainframe
computer to a microcomputer. There are many programs available
to transfer programs to microcomputers. I chose KERMIT. Using
Faermit is a relatively easy procedure, although it took a long
time to transfer the program since it is extremely large.

Once the program was downloaded to a diskette | needed Lo
edit the program to add things that Turbo expected and delete
things it did not expect. I ramn into a problem when I tried to
use Turbo's Editor. The file was too big for the editor to
handle. By consulting manuals and other people more

knowledgeable about Tuwrbo, I decided to try to use "includ




files. Include files allow a programmer to split uwp the original
file into pileces and then call those files with one line (an
Include command) in the main file. This program was split into
saven files.

Once those files were small enough T couwld edit the files.
The original program asked guestions and gave answers all on one
sureen.  When the screen was full it scrolled up. Standard
Fascal on the DEC-10 did not allow a programmer to control the
way output was printed in relation to the screen. For example,
standard Fascal did not even recognize that there was a screen Lo
control. It treats screens as if a program was printing output to
paper. Turbo could control screen output. Now I could modify
the program so each question was on a different screen. Each
guestion could begin in the same spot. Turbo also has a command
where it reads one character from a screen which is easier than
standard FPascal . When all the output was standeardized and
modified, it began to be easier to follow the what the program
was doing and what input it wanted., ALl in all the program was
easier to understand. ALl that was left was the hardest
part--the help procedure.

To create the database I first had to read all about the
Database Toolbox from Turbo. This tool provides the procedures
to create a database, add records, delete records, find records
and even create an index for the database. The advantage to
using this database tool over most other databases is that the
progeammer has complete control over what is to be done with the

database. The disadvantage is that the programmer has to write




procedures to do everything around the database. For example,
the programmer writes the procedure to input all the data and
then calls a procedure in the toolbox to put it in the database.
I used Turbo to weite a short program to create a database
for the help procedure. The fields for the database include a
code number to categorize the different terms into five
categories, the term, a number to tell how many lines the
definition has and the definition itself. The categories of the
terms are Terms, Tests, Measures of Association, Univariate
Measures and Maltivariate Technigues. 1 read all the information
from a file that contained the old definitions and added about 20
more that I had found. Once the database was created I wrote
more procedures to access it from within the Statistical Analysis
Frogram. One of these procedures shows the user of the program
the categories they camn choose to receive help on. Another shows
them the terms they can choose from once they select a category.
Another allows them to select a term and then prints its
definition. ALl of this sounds easy to do, but the programmer
Fas to figure out all the information sach routine wants and then
get it from somewhere. Once the routines were running they
created a nice looking on line help procedure. The one problem is
that the routines in the toolbox are not very fast. The procedure
that prints the terms available in each category is very slow.
Like any other on-going project there is plenty more that
can be done on this program. One of the enhancements would be a
report at the end of ruanning of the program that printed the

criteria that was just run through the procedure. For example, a




en

report that gave youw all the answers you just gave the program in
a one page format. One other idea is to allow the program to go
backwards., ©If the user gives it a statistical test they want to
use then the program prints the criteria for that test.

This project gave me & chance to learn about an environment I
Mave not used much in my academic studies and it let me apply
the skills I have learned in my studies. 1 used microcomputers
in only one of my computer classes throughout my whole computer
curriculum. I own an IBM FC-jr and used it most to connect with
the VAX or DEC mainframes or to do word processing on.  Through
this project, I now kEnow Turbo Fascal and the Database Toolbox
fairly wall., I never would have known about Include files or
overlays if I had not done this project. I also applied the
subjects I did learn in my computer curriculum. The Database
Toolbox is based on B+ trees which I learned about in my file
structures class., Turbo Pascal is also very similar to the
standard Fascal [ bhave learned. I also used the graphics
rouwtines I learned about in my computer graphics class. But the
most important thing I learned was more about how statistics
works. I learned how to classify the terms for the help
rouwtines. I learned what guestions to ask to decide what
statistical procedure to use, and I learned that computers can do
more for statistics then just grind out numerical equations.
Overall, I would recommend this project highly to any computer

science major interested in broadening their horizons.
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