Interactive Computer Graphics and Data Presentation

Reflections of P.S.U.

A Thesis
Presented to
the Chancellor’s Scholars Council

of Pembroke State University

In Partial Fulfiliment
of the Requirements for Completion of

the Chancetlor’s Scholars Program

by
Edward Reed

14 December 1987

CONTENTS

ACKNOWLEDGMENTS

INTRODUCTION

MOTIVATION AND NATURE OF PROJECT
PROCEDURES AND METHODS

OTHER CONSIDERATIONS

CONCLUSIONS

DATA GRAPH P.S.U. USER’S GUIDE



ACKNOWL EDGEMENTS

There are a number of people 1 would like to thank for the
help, advice, and encouragement they offered throughout the
completion of this project. I would likKe to thank Dr. John Reissner
for the hours of encouragement and guidance he has offered me during
the past year because it is doubtful that I would have undertaken
such an involved project without his help. I would like to thank
Dr. Robert Hersch for the advice, recommendations, and time he has
given to me. I also would 1ike to thank Mr. John Carter for
information concerning Pembroke State Alumni, Dr., Dalton Brooks for
the statistics he has provided me with, Dr. Dianne Jones for
information concerning placement of Pembroke State Graduates, and
Mr. Billy Deese for the maps and diagrams of PembrokKe State which he
has supplied me with., There are many other people to thank for
encouragement like Dr. Joe Goldston, Mr. Phillip Sloan, Mrs.

Pretto Pittman, Mr. Leon McCormick, Mrs. Jeannie Davis, and Mr.

Bernard Haynes as well as my many classmates. I would like to

conclude by giving thanks to Dr. Robert Brown, Dr. Rudy Williams, Dr.

Charles Jenkins and the Chancellor’s Scholars Council not only for
the assistance they have offered on this project but also for the
opportunities and experiences I have gained from the Chancellor’s
Scholars Program while at Pembroke State University. I am also very
thankful for the opportunity to attend Pembroke State University and
I hope that in some way the gratitude I hold for this university is

reflected in my work.,

-3-

INTRODUCT I ON

As society moves into an age of information, computers become
increasingly evident as an integral part of this transition. With
their ability to store and process vast amounts of information and
data, computers have assumed major roles in many areas of the modern
world such as education where they aid in instruction, industry where
they are used to control machinery, scientific research where they
aid in analysis, entertainment where they create colored pictures
from previously existing black and white pictures, and communications
where they are used to manage large networks. Much of the
integration of computers into the various areas of society has been
due to micro-computers. With their affordability, speed,
availability, memory capacity, and calculating power, micro-computers
have been incorporated into laboratories, offices, classrooms, and
homes, allowing for activities today which were only imaginable in
years past. Today micro-computers are used in activities ranging
from the very personal level such as balancing checkbooks and writing
research papers to activities that are of national interest such as
aviation and space travel, as well as countliess other activities
which would not have been possible without the introduction of the
micro-computer. The significance and impact of micro-computers is
apparent in our society with its video games, rockets carrying men to
the moon, engines which tune themselves according to the condition of
their exhaust gases, and weapons which autonomousty distinguish tanks

from boulders.
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There are many areas of computer s€cience which are rapidly

growing with the needs of society to process information. One that is

especially rich for exploration involves the graphic applications of
the micro-computer. Using micro-computers as a3 means of producing
graphic images 18 useful in many areas such as fiight simulation for
training pilots, creating music videos, analyzing satellite
photographse, producing wideo games, and the analysis and presentation

of data. #Although all of these applications of computer graphics are

important, my project Focuses upon the latter: the useful application

of the micro-computer to the presentation and analysis of data. The
crux of my project is a computer program, or list of instructions,
which demonstrates some of the capabilities of the micro-computers
found at Pembroke State to process information and data. In
particular the information which is presented by the micro-computer
in my project pertains to the development of Pembroke State
University and changes in the university as it has grown with the
technological age, ‘

My project as mentioned involves a collection of computer
programs which I have designed to examine specific aspects of the
university as they are related fo guestions I have concerning the
history PembrokKe in areas such as phrsical development, historic
events, and the geographic location of alumni. These programs are
Dynamic Map, which recreates diagrams locating major building of the
campus as they have appeared during the past seveniy-nine years:
Historic Timeline, a program designed to list the historical events
pertaining to Pembroke State, MWorth Carolina, the United States, and
the World from 1887 until (%87; Commuter, which explores the use of

speed as a quantity which can be directly displared while animating

changes in commuter levels and enrollment; Alumni Dispersion; a
subprogram designed to display information concerning the digpersion
of alumni over the U.S, and North Carolina, and Data Analrsis, which
provides graphs of statistics concerning Pembroke State. In each of
ite five sub~programs this program emphasizes the micro-computer s
ability te create vivid graphic images which may offer insight to
information which previously existed in numeric form. In so doing, it
also exploits the computer’s ability to vary the form and direction

of the presentation according to the varving interest of the user.
Thus, this project seeks to demonstrate a medium which would not have
been possible prior to the computer age. In the remainder of this
paper I will provide a more in depth explanation concerning the
naturz and motivation of this project and in so deoing emphasize the
role of each subprogram in the total project. I will also offer a
general overview of the methods 1 used in creating my project as

well as a brief discussion of cther considerations involved in

this programming project. In conclusion I have alse included a brief

discussion of the insight which this project has given me.

MOTIVATION AND NATY OF PROJECT

Individual sub~programs are the component parts of this
project. The first sub—~ program which has been jabeled "Historic
Timeline" uses the computer’s memory and display capabiltities to tist
Key events on the development of PembroKe State as they may have
related to events in the development of North Carolina, the United
States, and the World (see example III). Since iists have been a

primary means of expressing data and information for centuries,



‘Historic Timeling” illustrates how the modern computing device may
be adapted to perform age old task such as storing, retriewing, and
sorting lists, whether they be lists of events or items 1ike those
found in "Historic Timeline’ or a Christmas shopping list. Such a
listing of events presented in table form allows the user who is
interested in Pembroke State to gain a more global view of the topic.
This glebal view may add a new dimension to the insight a person
might have ¢concerning the Pembroke State because it allows the user
to infer relationships concerning related events that might not have
been evident if the person interested in the university was forced
search from page to page in bookKs rather than concentrate on lists
diplaved via computer terminal. Other applications of how helpful
computer lists are can be found where vast amounts of information
must be stored and retrieved. For example, consider Mary Livermore
Library which is now transferring card catalogs from filing cabinets
to computer terminals where searches can be carried out through a
kKerboard, memory bank, and & display terminal.

Historic Timeline allows the user to select & particular year
of interest to which the computer responds by displaying the desired
information in five categories, which are the year, P.S.U. events,
MN.C. euents, U.5. svents, and World events., The preceding five
vears information is displaved above and the following five vears
information below. The display was created in this way to in order
to create an overlap of information which perhaps will increase the
perspective this program offers to the user., Though the real power
of the computer is not fully exploited by this particular sub-program
as it manipulates displays it no doubt offers a great deat of insight

in to the potential of these machines.

The second sub-program sketches maps of Pembroke State as it
appeared at various stages in its development. This part of the
proiject, which is referred to as "Dynamic Map®, is much tike a
blueprint or an insurance map such as those used by the Sanborn
Insurance Company only it is a great deal more versatile because it
enables the user to move forward and backward through the phyrsical
development of the campus at the touch of a key. #@As the user presses
the arrow Keys the computer generates drawings which depict buildings
and roads as they would have appeared iF viewed from above during the
history af the university, The implications of such a precentation
are two fold.

First the use of the computer to represent the development of
Pembroke State not only reflects the ability of the computer to
marnage such a task but also implies a great about the university
itsei¥. Consider the strong statements this series of computer
images makes concerning this university and the directions in which
it has physically grown during the course of the past one hundred
years. Reflect also upon the transitions both the community and the
rest of the world have undergone as building after building has been
added to this campus from first Did Main to the most recent James B.
Chavis University Center.

The second implication of *Dynamic Map“ deals with the
usefulness and applications of such a tool to display and alter
images which in some way may mode! real phenomena. When the
phenomena is one of change, the diplay is one of “animation” and in
the case of "Dynamic Map* the animation is interactive and controlled
by the user. The display of images depicting physical change such as

those seen in this pragram and the versatility of their display



though possible prior to the advent of micro-computers would not have
been as successful without the micro—computer; The buildings to be
represented and their positions are based on the user’s decisions
which the computer responds to without perceptible detay. The notion
of representing physical change with a computer terminal, which is the
primary interest of *“Dynamic Map", is a notion that has been shown to
have many applications to microcosms such as those of molecules and
cells or to macrocosms such as orbits of planets and the shifting of
continents. The micro-computer offers a great deal in this area of
depicting physical phenomena evolving in time. Through the dynamic
re~creation of physial phenomena, a great deal of future programs will
do much 1ike *“Dynamic Map®" and exploit the power of micro-computers.
Evidence of this application can be seen throughout the evolution of
the micro—computer as these machines have been used with existing
forms of presentation to further understanding in areas such as
climatology, strategic national defense, and image processing where
computers interpret various types of photographs taken from hi - tech
cameras aboard satellites above the Earth’s surface or created with
radio waves through solid materials or from an instamatic camera.
With the realization of the vast amount of information existing in
pictorial form computer programs such as "Dynamic Map" become very
practical.

The third subprograms is referred to as “Alumni Dispersion”
because it depicts the geographic dispersion of Pembroke State
University’s graduates throughout the N.C. and the continental U.S.
The motivation behind this particular sub — program is much like that
on which weather maps are created. By examining a meteorological

phenomena such as high pressure zones, cold fronts and other weather
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patterns in a more global sense trends and relationships can be seen.

This more global approach to a subject may lead to a greater

appreciation of not only physical phenomena but also sociological,
economic, and other phenomena which occur over both large and small
geographic regions. This concept of using a map to depict data is by
no means a new technique information representation but much 1ike
’Hiitoric Timeline’ “Alumni Dispersion’ lends itself to use on the
micro-computer. |

Consider the many ways which this relatively simple concept
might be applied to studying a given situation, especially if its
display were coupled with animation. In situations where the
information is not static and interpretation relies a great deal on
changes in the information this technique of presentation would
perhaps offer more insight than any other means of visual display.
This means of dynamic display would be of great value to an economics
instructor trying to convey ideas of economic trends, and it would
provide much to the history student trying to see the inter-
relationship of key historic events. Also consider the value such a
device would have for someone studying a subject involuing a sequence
of related operations where the ability to reverse the sequence at-
any time would aid in the understanding of the the sequence.

The data concerning alumni dispersion is only one of the many
areas which lend themselves to the type of presentation which “Alumni
Dispersion’ achieves but it amply illustrates the use of such a
technique and the utility of the device which generates a
presentation of this form. With the potential of the micro-computer
to animate such information as that seen in ‘Alumni Dispersion’ the

value of the micro-computer as a tool for presentation is inceasingly



..‘10..

apparent. Applications of this capability of the micro-computer
exist in areas where vast guantities of changing data with geographic
significance are maintained for analysis. By graphically
representing not only the data but also illustrating the changes in
the data there is potential for incressed understanding concerning
relationships which may not be revealed in the more traditional
methods of data representation .

The idea of representing change that has had an important role
in the prior sub-programs is also a vital aspect in the fourth
‘Commuters”’, the fourth sub-program of this project. The intent of
this particultar sub-program is to convey information about the
commuter students at Pembroke State University using basic
techniques of animation. By creating movement on screen, this
‘Commuters”’ sub-program explores a way which micro-computer may be
used to represent guantitative information through physically
changing the position of particular images on screen relative to
others.

Data was gathered concerning the number of commuting Pembroke
State students on specific years from the mid - 19807s until the
present. This data became a factor in the movement of a car
representing that year. The cars from each of the wyears maKe up the
changingAscreen whic; reflects how the number of cwﬁhuting students
has changed. Since the value of graphic technique is often based on
how much information the particular technique coveys ] also used
area a5 a reflection of change. The area of the cars is
proportional to the number of students enroliled at P.S.U. during the
ypars cars have been created,

The use of speed as means of representing of quantity is a
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technigue which warrants much further exploration. [t seems that
using length and area of geomeiric shapes to represent gquantity is a
traditional means of graphically depicting data which has already
been complimented by the micro-computer and a means which the micro-
computer lends itself to quite naturally. However, “Commuters’, by
using the some of the animating capabilities of the micro-computer,
illustrates another vital quality of these machines awaiting
exploitation. Programs 1ike ‘Commuters’ may serve 0f great
importance in a physics lab studring particle motion or in some
department of transportation where numeric data concerning traffic
flow on a super—~highway would be more useful in an animated
representation. These are only two of the many situations in which
the concept of computer animation as a form of data representation is
invaluable.

The fifth and final sub-program is called “Data Analysis’ and,
though much of the program has been concerned with the analrsis of
data, this particular sub-program takes a much more traditional
approach. This program was created to graphically present various
types of numeric data from different periods throughout Pembroke
State’s development which may be of particular interest to the user.
After the set of data is selected, the ;omputer generates & scatter
plot othhe data or two sets of data if that option is chosen. This
scatter plot is made up of connected data points. From the generated
graphs relationships may be inferred direct!y by the user. The
program also takes the data a step further and and correlates the
dependent variables of each dafa set graphing this correlation and
drawing a line of correlation or line that best fits through the

third graph. This third graph further enables the user to interpret
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relationships in terms of strong or weakK correlation.

This fifth subprogram adds much to the entire program because
of its adaptability and versatility. In a sense ‘Data Analysis’
could stand alone as a program. [t was created with the notion of
future modification and to be easily adapted to data not only about
Pembroke State University but from many other fields of endeavor.
It was also designed to perhaps de - mystify collections of numeric
data that are challenging to interpret and understand without
graphic representation.

Programs such as *“Data Analysis®” yield much to the
understanding of vast amounts of statistics generated by modern
society. Programs of this type have applications in many areas of
study. The importance of such programs also adds to the importance
of the machines, the micro-computer, for which these programs are
written. So much information concerﬁing society and physical
phenomena is maintained in numeric form and this information would
perhaps be less useful without a means of interpreting such as

micro-computers which are quite efficient at converting this data

into meaningful and relevant graphic images.

PROCEDURES AND METHQODS

Having discussed the general nature of my project, the
activities which went into the completion may be of interest.
Therefore the following paragraphs offers a step by step explanation
of how this program was carried through various stages of completion.

The first and the most critical part of this project was

determining what types of information concerning Pembroke State would
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be appropriate for a presentation using the micro-computer. In
focusing my attention to the aspects of the university which I would
present I considered questions such as ‘What did Pembroke State lookK
like fifty years ago ?’, “lIs there any correlation between male
students and female students at Pembroke State ?’, and ‘What was
happening elsewhere in the world when 0O1d Main was constructed ?/.
With some idea of what information I wanted to work with I then began
to ;nuision'the methods 1 would use for presentation, During this
phase of development, I searched for a means to create the
presentation. Late in the spring of this year I began working with
Turbo Graphix Toolbox and Turbo Pascal which became the programming
language or instructions for this project.

Turbo Graphix Toolbox is a collection of programmed procedures
or instructions which allows the programmer to create various types
of graphic displays without becoming a computer graphics specialist.
The commands available in Turbo Pascal, and the Turbo Graphix Tool
box apply to specific task that the micro-computer is programmed to
perform. These commands are part of languages to which the computer
responds. For the most part, the commands used in this program are
used to turn ®pixels” ,tiny phosphorus dots which make up the screen,
on and off. Exactly how these pixels would be manipulated depends a
great deal on the programmer and the commands at his disposal. For
example a commands such as;

BEGIN CLEARSCREEN; SELECTWINDOWC(1);
SELECTWORLD(3) ;
DRAWPOLYGONCHH#H . HH /7 %%) 3

END;

would be part of a procedure that would clear the screen create a
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specified part of the screen in which to manipulate pixels, determine
the dimensions of that specified part of the screen, and draw a
multisided figure in that.area based on the given specifications.
Exactly where to draw and what to draw that was determined in the
planning stage and relied a great deal on the commands available to
me. This project consist of thousands of commands such as the
example given, with each having a distinct role in the total program.
This was an ideal language or set of commands for me to work with

since I wanted to write a tailor made program to create the

presentation I desired rather than rely on someone else’s pre—-designed

program. As I became familiar with Turbo Graphix I became
increasingly aware of the many possibilities of graphic presentation
awaiting exploration with the use of Turbo Pascal and the Graphic
Toolbox. With an idea of what I wanted to present and a means of
presenting it, I began to work on the various subprograms I have
included as well as others. With each subprogram I tried to develop
a novel and successful means to convey the information which was
available.

The first subprogram I wrote was “Historic Timeline’. It was
the most difficult of all of the programs because during the time I
programmed it, I was familiarizing myself with Turbo Graphix Toolbox
and Turbo Pascal. As I designed ’His}oric Timeline’, I sought to
create a means to display events concerning P.S.U. and the rest of
the worid. In creating and displaying this list of events I relied
on the computer’s memory to manage a large list of events which are
chronotlogically ordered. This ordered list of events has been

stored on a diskette independently of the program itself and can be

updated at any time in the future.
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‘Historic Timeline’ allows the user to input some year which
is of interest it then searches through its ordered list to find the
events which correspond to the desired year. After finding the
appropriate events, the computer then displays them according to my
specifications(see example III). Much of the work done with this
program dealt with the display and the most effective way to present
the events, as well as deciding which events to display.

The second major program which I designed which is a part of
this project is ‘Dynamic Map’. With ‘Dynamic Map’, I essentially am
trying to illustrate change in the appearance of Pembroke State. I
achieved this illustrated change by programming the micro-computer
to draw and erase overhead drawings of Key buildings corresponding
to the time they have stood on our campus.

The method 1 used to program the shapes of the buildings
required me take a large scale map of the campus and scale it to the
dimensions of the computer display terminal. 1 did the scaling by
plotting each vertex of each building based on a coordinate system
which was one meter X one meter. These vertices have been saved as
part of ‘Dynamic Map’ and are used to create polygons on screen in
the appropriate position and time which are scale models of the
original building. To see how involued some of the plotting of
various structure became refer to example S which describes the
coordinates of the James B. Chavis Student Center.

The third sub-program which I developed was ’‘Commuters’. This
program afforded me an opportunity to explore animation techniques
using the micro~computer., I should also add that throughout the
course of the entire project I worked on most of these sub-programs

at the same time I was either creating, or refining the others. The
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order I discuss them is the order in which the original idea for
each of them occurred to me. This is important to Know because even
as I write this paper ‘Commuters’ is still being developed. However,
‘Commuters’ will in some way reflect change in the number and
distribution of commuter students at Pembroke State University over
the past twenty years. While it is usual to represent quantities
and their changes by the length or area of some geometric shape,
‘Commuters’ seeks to explore the possibility of representing
quantities by speeds and movements. With for instance cars of
different shapes and sizes being drawn, moved, erased, and redrawn
the computer simulates motion which I have designed to illustrate the
varying number of commuting students at Pembroke State as it may be
related to total enrollment.

The forth subproram is ‘Data Analysis’ and was written to aid
in the interpretation of existing annual statistics concerning
Pembroke State as well as other areas of interest for which the
exist data. This program processes a collection of time-series data
that exists independent of the program and which can be updated or
changed at any time. This program performs a variety of important
operations. The first operation it performs is to plot one set of

data on screen alone in graphic form of a scatter plot and connected

data points, or by plotting two sets of data side by side on screen for

comparison., It fhen can graph a scatter plot the two sets , and the
line of best fit calcualted to minimize the sum of the squares of the
residuals. This calculation was quite involved since one set of data
may not coincide chronologically with another set of data or data for
any single year may be missing. For example statistics concerning

S.A.T. Scores may exist only from 1978 - 1984, and statistics for Male
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Enrollment may exist form 1967 - 1987. This poses a programming
problem since this data only coincides in the years 1978 -1984 so any
correlation calculation must be sure to include only statistics from
the years 1978 - 1984. I resolved this problem by comparing data
much like I did with “Historic Data’ and retaining only that which
coincides for calculation purposes. Identifying and solving problems
such as these gave me a better appreciation of the work,
calculations, and mathematics which is involved in the production of
modern business and analysis programs.

The concluding sub—program which I wrote originated from an
idea I had to use a weather map to display the dispersion of
Pembroke State’s Alumni over the United States and North Carolina. I
programmed the computer to save a screen on which a map of the
United States was created by tiny dots much in the same way an ‘Etch
a Sketch’ works. The picture I saved can be recalled at a later
time at which the dispersion of alumni in various geographic regions
will be indicated by either number or symbois. This was the
simplest of all the programs to create and al though it was
comparatively easy to make it has an impact which is as strong as
any of the other programs.

The objectives and goals of this project were achieved by
dividing the program into sub-parts which in original form were
prototypes of some idea. These prototypes were deve loped as
individual parts using the available commands while not losing sight
of the main program but also not trying to treat it as a single
objective. This ‘divide and conquer’ technique of programming is most
hetpful in situations such as this where the program is large. AN

alternative form of programming which is to treat the project as a
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whole leads to confusion when the commands become tangled and the
logic behind the directions become ambiguous and lost in heaps of
computer code. Refining and testing these prototypes was also much

easier than worKing with the program as a whole. As the prototypes

reached operational status they became part of the main program where

they would perform their assigned task.

This basic pattern of envisioning, researching, prototyping,
and refining was present throughout the project each part of which
was equally necessary to the entire project. As to the many
thousands of commands used to create this program their explanation
would be beyond the scope of this paper. However in the final copy
of this paper I hope to include a listing of programs which I wrote

in order to enable the micro-computer to manage this presentation.

OTHER CUNSIDERATIUNS

Since the success of this computer program relies a great deal
on how easily information can be obtained from it, one of the
primary concerns in its design was user friendliness. With the user
in mind a leaflet (see example 1) wae created which would guide the
user through starting the program and to serve as a source of help
during the program’s operation. The use of external support for
computér programs can be a very important factor in the success of a
program especially in cases when the backgrounds of the users vary
and can not be predicted. However as more powerful computers and
programs are developed more and more of the external support such as
this leaflet is being integrated into the program itsel+.

After the program is in operation, much of what then occurs is
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based on the choices of the user as he moves from lists of various
options which are referred to in computer terminology as “menus’.

These menus are much like those in a restaurant except, instead of
listing food items, the computer menu lists the user’s options in

directing the computer to do desired tasks.

The decisions the user makes are essential to how the program
functions, and it is for this reason that as the user’s means of
interacting with the computer should be efficient and clear. With
this notion of of easy user interaction in mind, this program makes
use of what I refer to as a ‘choice — pad’, which is a listing of
choices the user selects from by placing a marker next to the
desired option. This marker is referred to as a cursor and
indicates the present screen position. There are several important
things to note about this technique of interaction. First in
importance is the ease with which it can be used. By relying on
only a handful five Keys this entire program can be used where
alternate forms of interaction might include making selections from
among all 88 Keys on the keyboard. This latter task of choosing
keys may require more concentration for those not familiar with the
Keyboard and may lead to more confusion than the simple activity of
moving a cursor with arrow Keys while watching the cursor move in
the direction which is indicated by the Key pressed. Another factor
is that the actual manipulation of the screen may give the user a
sense of involvement that is not present when choices are present
only in letter form which is a widely used alternate form of
computer interaction. Example 2 represents a more efficient use of
the choice pad by grouping related sets of options on the screen

simultaneously in order for the user to see the choices he makes as
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well as the options from which he must choose. This use of multiple
choice pads can be beneficial for the user who must make a series of
decisions with each decision directly influencing the others. This
technique of displaring choices with the context in which they are
being made is important in creating the Kind of factors which

minimize the user’s confusion and lead to user friendly programs.
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CONCLUSIONS

There are many conclusions to which this project may lead
concerning the value of the micro-computer as a tool for analysis
and exploration. It may also offer new insight to some the graphic
capabilities of the micro-computer and various areas where these
capabilities can be applied as well as the adaptability of the
micro-computer as an evolving form of communication and expression.
Yet of the many and various conclusions and insights which it may
lead to, ! sincerely feel that it has helped me to better realize the
resources of helpful people and tools which existlaf Pembroke State
University. It has been this realization and the past ten months of
worK on my project that has taught me persistence in times when my
project was destroyed and had to be reconstructed as well as the
times when it was praised by my advisors. I hope that my efforts
may in some way be useful to others in attempts to gain insight
about Pembroke State as my project represents not only the
statistics concerning this university but as it also reflects an
effort on my part which would not have been possible without the

support of Pembroke State.
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SCHOOL NOT IN OPERATION
FROH JULY TtO DCTYOBER

STEHART IS

CHARLES
CIPAL AND TEACHER

PRIN

HPSON TAKES|

F SCHDOL

awe

TOMN OF PENBROKE

P.B. HIDEN BECOHES

PICHDY ARRIUES AT
B IL THORE

BILTHORE HOUSE CONPLETE]

LOCAL TAKES FIRST USED

CONGRESS PASSES INTER-
STATE COHHERCE ACY

INDIAN TERRITORY IN OK.

DEPRESSION CRIPPLES
ECONORY

HILLIAH HCKINLEY ELECT-
PRESIDENT

JACK THE RIPPER HURDERS
IN LONDON

PUNCH CARD SYSTEH HADE
BY HOLLERITH

GLOBAL INLUEN2ZA
EPIDEHICS

BEGINNINGS OF WIRELESS
TELEGRAPHY

K=-RA¥YS DISCOVERED

GILLETTE INUENTS SAFETY
RA20R

BEGIKNING OF KLONDIKE
GOLDRUSH

SEUERE FAHINE IN INDIA

IARGET VEAR
==

NEXT FIVE VEARS
 m—

LAST FIVE YEARS
—

ERIT

EXAMPLE II1 PRODUCT OF HISTORIC TIMELINE

WORLD

1978

1975

1980

1981

1962

1983

1984

1985

1386

1987

CROSS COUNTRY HINS
NATIONAL CHAHPIONSHIP

DR .GIUENS NAHED CHAN-
CELLOR

FRANCIE ADLER P.S.U.
GRADUATE HISS HC

P.S.U CELEBRATES HUN-
DREDTH BIRTHDAY

NC BECOHES LOCATION
QF HOTIOW PICTURES

JAHES HARTIN GOUER-
NOR

PTL SCANDAL

CARTER
SALT II

RONALD REAGAN BECOMES
PRESIDENT

JINH THORPE'S HEDALS RE-
TURNED

1984 BECOHES FASTESTY
SELLING BOODK IN US

CHALLENGER DISASTER

IRAN-CONTRA HEARINGS

CARTER BECODHES PRES~- lHuCLEAl PROLIFERATION
DENT ACT SIGHED

- BREZHNEU SIGN

POPE PALUL UI DIES
SOUIETS INUADE AF -

GHANISTAN

PRIHCE CHARLES AHD
LADY DIRHA WED

LECH HELESA RECIEVES
NOBEL PRIZE

TARGEY VEAR
——=

NER T FiUE YEARS

LASY FEUE VEARS

EXIT

EXAMPLE 111 PRODUCT OF HISTORIC TIMELINE




1107

1070

1033

959

222

(¥4

70

73

76

79

92 (¥4

70 73 28 79 82

LF2] BEST FIT LINE CF91 RETURN

EXAMPLE OF DATA ANALYSIS

67

70

7B

E: ENPAOLLED

yl 1o coifps
HALES ENFOLLED uss  FEHALED

10 OPTIONS

FEARLE=: EMROLLEQD

EHROLLED

A

26 €75 823 972 1120 12639

EXAMPLE OF DATA ANALYSIS
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EXAMPLE OF PROGRAM CODE

Line 349 Col 1 Insert Indent B:RECPROT.PAS
xxxsum = 03
Yy¥sum = 03

count := state{posly2].num};
FOR i :=1 to iii do BEGIN {sums x values>} _
sumx := sumx + parray3[i,1]1; CF LS
END;
FOR i = 1 to iii do BEGIN {sums y values?
sumy = sumy + parray3[i,2]; Lo ad S pTires s
END; it L ERACTIVE GRAPHIC
meanx = sumx/iiij {finds mean values}
meany = sumy/iiigj
FOR i := 1 to iii do BEGIN L
xsum := parray3[i,l] - meanx; {sums the diferences?} SUIDE

Ysum
sumxy
SuUmMxXx

parray3[i,2] - meany;
XSUM % ysSumj
XSUMm * Xxsum;
Xysum XysSum + Sumxy;
X X SUm XXSUm + SumxXx;
END ; {calculate slope’
slope := xysum / xXsum;
if (chot = 1> then begin

o wn ss e

¥sl 1= (slope * loy{y2]1) + meany - (slope * meanx); <{(finds end points}
ys2 := (slope # hiyiy21) + meany - (slope #* meanx); {drawslines’}

end;
Line 392 Col 1 Insert Indent B:RECPROT.PAS

end;

if (chol = 2) then begin
ysl 1= (slope # lox[y2)) + meany - (slope ¥ meanx); {finds end points}
ys82 1= (slope * hix[y2]1) + meany - (slope * meanx); {(drawslines?

end;

END; (bestfitline?

Procedure optioni;

BEGIN (optioni} {scatter plot}
selectworid(13);
selectwindow(i13);
dr awborder;
if vi =1 then BEGIN
FOR i := 1 to posly1l.num do BEGIN
drawtex tw(parrayili,1l,parrayili,2]1,1,7%");

END;
END;
if vi = 2 then BEGIN
FOR i := 1 to poslyll.num do BEGIN
drawtextw(parray2li,l],parray2li,2],1,7%");
END;

END;
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START UP

Correctly starting REFLECTIONS OF P.S.U. is essential to !

examining it so please pary close attention to theses

instructions until familiar with them.

Hl

#2

REMEMBER short of phyzically damaging the diskettesz on
which REFLECTIONS OF P.S.U. is stored you will not
destray the program by making ordinary mistakes. DON'T

PANIC ! 1f you encounter difficulty retry start up

procedures or sesk assistance.

This program is stored on two disksttes labeled A: and B:
Place dizkette A: in diskdrive A and diskette &: in disk

drive B of a machine which is off.

2 With dizskdrive doors closed and disk are in drives

ewitch the computer on.

1 you have z printer attached to your computer and »ou
wish to make printed copies of what appears on the screen

type ‘graphics’ after you see A> and then <ENTER>.

#5 To run REFLECTIONS OF P.S.U. trpe ‘PSU’ when A> appears

and then press <ENTER>.

#6 After a brief description of the program a list of
options will appear. To enter choice press appropriate

function Key example <Fi>,

The following INSTRUCTION SCREEMNS will appear &S Various

choices are mades,
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DYNAMIC MaP
DYNAMIC MAP PRESEMTS A SERIES OF OVERHEAD DRaWIMGS OF
PEMERCKE STATE UNIVERSITY AS IT AFFEARED AT
VARIOUS STAGES OF ITS DEVELOPHMENT.
TO VIEW THE YEAR BY YEAR DEVELOPMENT OF THE
UNIVERSITY USE ARRDW KEYS ON
NUMBER FAD.
RIGHT ARROW KEY [ =-> 1 FORWARD THROUGH TIME
LEFT ARROW KEY [ <= 1 BACKWARD THROUGH TIME
[ space bar 1 TO RETURN T MAIN MEMNU
(CAUTION : BE SURE THAT NUMBER LQCK IS OFF)
(NOTE : MAPS ARE ORIENTED WITH RAILROAD TRACKS OMN)

(RIGHT 0OF SCREEN AND PHILADELFHUS ROAD ONJ
(80TTOM OF SCREENS

Strike & Key when ready . .
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UNTVED STRTES WOkt |

YERR FENEROKE STATE HORTH CAROL INA HORKLD
1943 COLLEGE HAS FRCULTY OF Us UICYORY ON GUADAL- [PENICILLIN SUCCESSFULLY
SIKTEEN CANAL USED IN TREATHENT
1344 CEERRV ELECTED GOUER- |(BRATTLE OF THE BULGE
NOR
1945 LIBRARY INCRERSED 10 ROOSEVELY DIES TRUMAN |WORLD MAR II ENDS
7000 UOLUHES EECOHES PRESIDENT
1946 IND IANHEAD SCHODL YEAR- TRUCE DECLARED IN
EOOK £TARTED CHINESE CIUIL HAR
19%7 ROBESON COUNTY FAIR
HELD ON CAHPUS
1948 STUDENTY COUNCIL STARTED|W.KERR SCOTT ELECTED GHANDI ASSASSINATED
GOUERNOR
15%9 SCHOOL REMAHED PEMBROKE APRRTHEID PROGRAR
STATE COLLESE ESTABLISHED IN S.AFRICA
1350 KOREANM HAR BEGINS HORLD POPULATION
2.3 BILLION PENPLE
1551 INTEGRATION BEGINS AT TRUHAN DISHISSES MNac-
UNC GRADUATE SCHOOLS AR THUK
1952 EISENHOHER ELECTED JERICHO ERCAVATED
PRESIDENT
1953 HcARTHY INUESTIGATIONS
TARGET YEAR NERT FIUE YERRS LASY FIUE YEARS EHIT
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DISPERSION
DISPERSION DEPICTS THE GEOGRAPHIC LOCATION OF MEMBERS
OF THE
PEMBROKE STATE UNIVERSITY ALUMNI ASSOCIATION
THROUGHOUT
THE CONTINENTAL UNITED STATES AND NORTH CARDLINA.

PRESE [ U 1 TO SEE UNITED STATES MAF
PRESS [ N 1 TO SEE NORTH CAROLINA MAP
PRESS [ E ] TO EXIT AND RETURN TO MAIN MENU

Key when ready . .

DISFERSION

u.s.




2J
: DATA ANALYSIS

IDES GRAPHIC PRESENTATION OF DATA
ASPECTS OF PEMBROKE STATE UNIVERSITY.

UNDERLINE CHOICE USING UP AND DOWN
ARROW KEYS THEM PRESS [RETURN/ENTER] TO ENTER CHOICE

CCMPARE OFTION LIST# 1
[YES] COMPARE TWO SETS OF DATA [UP ARROW] MOVE UNDERLINE UP
[NG 1 GRAPH SINGLE SET OF DATA (oowu ARROWI MOVE UNDERLINE DOWN
[EXIT] RETURN TO MAIN MEML (PG UP] SEE PREVICUS OPTION LIST
\ [PG DN]1 SEE NEXT CPTION LIST
SFTER DESIRED GRAPH IS DRAWN PRESS [ F2 ] TO SEE SETS OF
DATA GRAPHED IN RELATION TO EACH OTHER AND LINE OF BEST FIT » i
FOR THIS OATA SET o
PRESS ( F3 1_TO RETURN_TO ORIGINAL GRAPHS . ia w
PRES3 [ F%? 1 TO RETURN TO DATA ANALYSIS MENU s o woo
Strike a Key when ready . @ wi g 2 § g i
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