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MICROCOMPUTERS IN ORTHODONTICS

Abstract

by

RICHARD J. GRIFFITH

Computer systems in the form of microcomputers have made

electronic information processing an economic feasibility for small

organizations. Two organizations which can derive benefits from

the microcomputer are a dental office and a depart:ment within a

dental school.

Microcomputers may be used for business functions. They

cal also be used in clinical application or for research purposes.

Unfortunately, there are few dentists who have the background to

evaluate their needs for a computer system and to then proceed

with with procurement and implementation of an appropriate system.

The purposes of this study are as follows:

1. Design a microcomputer hardware configuration for the
Orthodontic Department of the Case Western Reserve
University Dental School.

2. Select the specific types of hardware and their

manufacturers.

3. Select a qualified and competent distributor.

4. Determine applications and their priority for the Department
of Orthodontics at the Case Western Reserve University
Dental School.
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5. Design, write, and implement programs for the selected
microcomputer system that could be used for clinical or
research purposes.

6. Provide an operations manual that would enable a student,
dentist, or auxillary to use the system.

7. Evaluate the entire process and provide pertinent comments
and recommendations for others who might be interested in
microcomputer systems.

A six component system was configured for the Orthodontic

Department. Using this system, nine programs were developed.

Seven of those were created for research purposes and two

primarily for clinical application. An operations manual was written

to facilitate the use of the programs.

In addition, suggested recommendations for dentists

interested in microcomputer systems have been set forth.
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INTRODUCTION

Two forces are responsible for bringing electronic

information processing directly to the dentist and dental

researchers. One is the demand on each of these individuals to

have large quantities of relative information readily available. The

other is the technological progress that has been made in the field

of electronics to cause a significant decrease in the costs associated

with procuring and operating a computer system. Together, these

factors make microcomputer systems a powerful adjunct for a dental

practice and for dental research.

The purposes of this study are as follows:

1. Design a microcomputer hardware configuration for the
Orthodontic Department of the Case Western Reserve

University Dental School.

2. Select the specific types of hardware and their

manufacturers.

3. Select a qualified and competent distributor.

4. Determine applications and their priority for the Department
of Orthodontics at the Case Western Reserve University
Dental School.

5. Design, write, and implement programs for the selected
microcomputer system that could be used for clinical or
research purposes.

6. Provide an operations manual that would enable a student,
dentist, or auxillary to use the system.

7. Evaluate the entire process and provide pertinent comments
and recommendations for others who might be interested in
microcomputer systems.
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LITERATURE REVIEW

Definition

A computer is a mechanism that can accept information;

store information; retrieve it either immediately or at some future

time; perform operations on information; and present information in

a usable format.

Historical

Computers, as they are known today, were not conceived

suddenly following World War II. Their history reaches back many

hundreds, if not several thousand years. A most effective and

) popular computational device of early civilization was the abacus.
Early navigational instruments may be regarded as simple

computers.

As the civi-Uzed world moved into the era of the industrial

revolution the need for more sophisticated data processing devices

increased. The slide rule became an important tool for increasing

the speed by which calculations can be performed. In the early

1800's an Englishman, Charles Babbage proposed the "Analytical

Engine" (Reid-Green, 1978). He was never able to produce his

engine, but the ideas were harbingers of many things to come.

Babbage suggested that data be stored as digits represented by

holes punched in heavy paper.
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In the mid to late 1800's, an American, Herman Hollerith,

used his knowledge of data processing and the availability of

electrical power to develop a data processing machine (Reid-Green,

1978). This device utilized a punched card system. In 1890, the

United States Census Bureau used Hollerith's system for that year's

census. The card system was successful in handling the increased

volume of material and was capable of performing all necessary

functions in about one third of the previously required time.

First Generation Computers

The first half of the Twentieth Century produced many

variations of mechanical processing systems. With the development

of the vacuum tube, the capability to transmit and store electrical

pulses became available. Eventually, this led to the first truly

electronic computers of the 1940's. These computers were known as

first generation computers.

In 1944, the University of Pennsylvania developed ENIAC,

the prototype first generation computer. It was a vacuum tube and

wiring board modality computer. Primitive by today's standards,

ENIAC was, however, the first real breakthrough from mechanical

data processing into electronic data processing.

First generation computers were the products of extensive

research and development. They held out to science and industry

the possibiHty for very large processing increases in information

volume. These first computers, amazing as they were, were not

without some very significant problems.
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| The space requirements for early computer systems was a

function of the vacuum tube. The vacuum tube is a relatively large

piece of electronic equipment, and thousands were required to make

UP a computer. These tubes generate considerably high

temperatures. High temperatures necessitate a distance requirement

between the tubes, else they would inhibit air circulation and

quickly burn each other out. Early computers grew in bulk even

more when required cooling equipment was added. Some computer

systems even had electronic water cooling systems.

Reliability was one term which could not be applied to first

generation computers. The many parts, the new technology, and

the high temperatures were causes of frequent breakdowns. Repair

of these computers was a complicated process for which few

technicians were suitably trained. Consequently, the users of

these early machines had a great amount of time and expense

invested in maintenance.

Costs and problems in implementation, operations, and main-

tenance often outweighed the benefits of the early computers. Few

institutions could economically justify the expenditures required for

a computer.

Second Generation Computers

In 1949, three men were responsible for a landmark scienti-

fic discovery. Bardeen, Brattain and Schockley (Orear, 1967)

transformed the theory of semiconductors into what was to become
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known as the transistor. This was the technological breakthrough

necessary to make computers practical and economical.

The transistor had an unprecedented impact on the

computer industry as well as society as a whole. Data processing

or information processing began to develop into a science. The

cost-productivity relationship of electronic data processing dropped

into a range that made it practical for many large companies,

governmental agencies, and universities to operate second

generation computer systems. Reliabuity, less stringent economical

requirements, greater ease of implementation, simpler programming

procedures and more sophisticated information storage capabilities

made the second generation, transitorized computer very desirable

for high volume data processing. Now information could be

processed economically and in mere fractions of previously required

time.

Third Generation Computers

The transistor represents one of the greatest advances in

modern electronics. It became the basis for a multitude of products

that led from transistor to integrated circuit. The integrated

circuit combined many semiconductor functions and their

interconnections into a silicon chip. Electronic circuitry was

reduced to a microscopic scale. What had once required many

wiring boards and tubes could now be performed on a chip tiny

enough to be held between one's fingers. With this, the computer
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industry entered the third generation, the generation of the

integrated circuit.

Today the computer industry is still within the third

generation concept. Integrated circuits are profoundly more

sophisticated than they originally were but the basic idea is the

same. These small components are responsible for the decrease in

size of computers. They have resulted in increased reliabi.Uty and

capability of computer equipment. The cost of ' production of

integrated circuits has also plummeted, making computers less

expensive than they have ever been before.

The computer industry has spawned many specialty

interests. Among these are the minicomputer and the microcomputer

industries. Minicomputers are the next step down from major

computer systems. Their spectrum of capabilities is not quite up to

the level of the large systems. However, specialized minicomputer

systems may be more appropriate for specific functions, and at a

cost well below the large general systems.

The microcomputer industry is the newest development in

the data processing field. It has evolved from two directions: from

the specialized minicomputer, which still requires a relatively large

investment for both purchase and operation; and from the hand

calculator, which is incapable of advanced-level information

collection, storage, and processing.

The microcomputer is a reduced size and capacity general

computer. It has been designed primarily for use by small
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I businesses and laboratories; by hobbyists; and for personal

computing needs. It is less sophisticated in its capabilities than

the minicomputer but costs are usually below $20,000. The majority

of microcomputer systems available today range from between $1,000

to $10,000 in purchase price.

Memory

Internal Memory

Two categories of memory exist, internal memory and

external memory. Internal memory is often referred to as the core

of the computer. This memory may be read only memory (ROM) or

programmable memory (PROM). The ROM memory is hard-wired into

the computer and can not be changed by the user. PROM is

available for use by soft-ware systems.

The basic unit of memory is the byte. It, in turn is

comprised of eight elements which are termed bits. The position of

the bits and their condition is important in determining what the

byte is expressing. The entire byte may be considered a binary

representation of some character. The bits may be either on,

hence their value is one, or they are off with a value of zero.

Only these two possibilities exist. With eight bits there may be 256

possible combinations of ones and zeros. From these combinations it

is possible to express numerical values, letters and characters.

Memory is often referred to in thousands of bytes. The

letter K is used to designate thousands. Microcomputers usually

have between 8K and 64K.
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1 External Memory

External memory comes in many forms. This type of

memory is often referred to as storage memory. Punched cards

were one of the first forms of storage memory. On each card are

twelve rows and eighty columns. The position of a single punch on

a row and column represents a particular number, letter or

character. Punched tape is another means of data storage similar

to punched cards.

Magnetic forms of data storage are efficient and easy to

use. Magnetic tape is one means of storing large quantities of

data. On magnetic tape, data is stored serially, i.e., each record

is physically stored in the sequence in which it was written. The

major limitation is that the tape must be sequentially read to find a

specific record.

Magnetic drums and discs are by far the most popular

means of storing information. Discs are now capable of storing

many miions of bytes of information and sti maintain a random

access capability. Random access refers to the ability to access a

record directly from a file without having to search an entire file to

find that record. This capability is an absolute necessity for those

systems that require immediate access to specific records. For

microcomputer systems, floppy disc storage or hard disc storage is

available. The hard discs generally have a greater storage capacity

and shorter data access time.
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Another type of storage is becoming available. It is

referred to as "bubble memory". The memory actually stores

information by producing bubbles with magnetic fields. This type

of storage exists in an integrated circuit making it faster than

other forms of magnetic storage. It is also non-volatile, which

means it is not lost when the power is removed, as is the case with

internal programmable memory.

Hardware

Hardware is the term used to describe the physical elements

of the computer system. Hardware ranges from microcircuits to the

nuts and bolts that hold the frames together. Sometimes the phrase

peripheral hardware may be used. This implies that a piece of

hardware is not part of the central processing unit. Examples of

peripheral hardware would be disc drives, printers, plotters, tape

drives, and cathode-ray tube terminals.

A further discussion of the hardware used for the

development of this project may be found in the Materials and

Methods section of this paper.

Software

Software is the least understood aspect of computer systems

for individuals who have had little or no experience with computers.

The software is everything that is left over after the hardware and

energy are removed. It is the logic that controls the hardware for

9



some meaningful purpose.

Operating System

The systems software can be divided into two categories.

The operating system is the major controlling software of the

computer system. It provides the system with a means of using

memory, peripheral devices, communicating with the operator, and

for using application programs.

Utinty Software

The utility software is the other aspect of the systems

software. The utility programs provide the user with many

capabilities that would otherwise have to be specially written by a

programmer. This type of software is very beneficial in the

development of user programs. The utilities used in this project

are discussed in the Methods and Materials section.

Programming Languages

The software is the logic, but the logic is produced via

program languages. When one speaks of low level languages and

higher level languages the reference is to how closely the language

resembles or approximates machine language. Usually, the more

complicated a language the closer it is related to machine language.

The higher level languages are more easily understood, require less

knowledge of what is actually happening with the computer system,

and may be more readily implemented.
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Machine language is a binary duplication of the status of

the bits in memory. Writing programs in this language gives

maximum flexibility and conserves on the memory requirement.

Conversely, it is extremely difficult and time consuming to use.

This type of programming should be left to the experts.

Assembler language is at the next language level. It is

more easily used than machine language but still requires

considerable expertise in its usage. Assembler is the language that

is used by system software developers where it is necessary to

maximize programming efficiency.

The most popular languages are the high level languages.

These languages more readily resemble words, phrases and termin-

ology that human beings are accustomed to dealing with. They are

relatively easily learned and can be used without intimate knowledge

of computer intricasies. COBOL, BASIC, FORTRAN, and PASCAL

are examples of high level, structured languages. It is in these

languages that most application programs are written. Of course,

versatility and efficiency are sacrificed with complexity. This

makes it necessary to have several different languages that have

been developed for specific types of functions.

Application Software Development

The neophyte attempting to expand into electronic data

processing usually looks at only the hardware and pays little

attention to software. The great misconception is that all that need
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be done is to purchase the hardware, plug it in and information

processing begins. Actually, selecting the right equipment

probably accounts for only a relatively small part of the work

required to get a system running. The remaining effort can be

very time consuming and costly. The purchaser may wish to

develop his own programs. If he has limited previous experience

and cannot work exclusively on the project, much time will be

required to learn how to use the equipment, the operating system

and the programming languages. Once this has been accomplished

it will be necessary to critically analyze the functions of the

proposed applications. Then the system must be written, debugged

and tested. Many hundreds of man-hours may then be required to

implement even a simple system. Several years may be necessary to

get more complicated systems into operation.

The cost of development is directly related to the time

required for implementation. For the individual doing his own

development there are two cost factors. One is the materials and

training necessary to get started. The other is the cost of the

time the individual spends learning and developing the software.

If the decision is made to hire a systems analyst to design

and implement application programs, the time required will be less.

However, cost will be significant. An analysts depending on

background and experience, can cost in the range of $10. 00 to

$25.00 per hour. The cash outlay for the system can easily

double.

12



1 Expectations

Almost limitless potential exists in the area of electronics.

Every indication suggests that the contemporary era of electronics

has really just begun. Discoveries and innovations are occurring

almost on a daily basis. There is hardly time to put these new

ideas into production before something else comes along to make

them obsolete. The electronic industry is essentially involved in a

technological chain reaction.

The effects on the computer industry are profound.

Integrated circuitry is becoming more sophisticated and powerful.

The cost of producing electronic elements has decreased.

Consequently, the computer industry is an economically strong

industry. This alone will stimulate even more research and

development. It should require no more than three to five years to

make the microcomputers of today seem like tube radios by

comparison.

Presently, the microcomputer industry appears to be

directing energy in two directions. One is in the development of

reliable, cost-effective mega-byte storage (mega refers to million).

Hard discs should be the more immediately available mode for

storage. Bubble memory is just beginning to be available and its

potential is literally open to imagination.

The other direction for development will be the one area

that has lagged behind the technological development. This is in

the area of software. Good software is very difficult to procure.

13



14

) That which operates the microcomputer systems is substantially

incomplete, especially in comparison to minicomputer systems. Once

high quality software packages become available, the cost and

difficulty of implementing a system will decrease considerably.



METHODS AND MATERIALS

A computer system may be classified into two major

divisions. The one most familiar is the hardware division. The

term hardware, as previously mentioned, refers to the physical

units or components of the system. Examples are the disc drives,

tape drives, printers, and control consoles. The hardwiring, or

physical logic in the components, may also be considered part of

the hardware.

The second division is the software division. The software

is not something that is tangible. It is the logic that controls the

complex operation and interactions of the system for useful

purposes. This division may be subdivided into two general

categories, operating system software and user software.

Hardware System

The computer system hardware used in this project is

composed of six elements. The central processing unit has been

designed by the Alpha Micro Corporation of Irvin, Cdifornia. This

16 bit memory processor is responsible for controlling the operation

of the system. Floppy disc controllers, device driver, and 48

thousand bytes of main memory are integral parts of the processor.

The operating system software and user software become

electromagnetically recorded into the internal memory of the central

processor when the system is operational.
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The primary data storage device is in a dual floppy disc

drive designed by the Byte Shop of Ohio in Rocky River, Ohio.

This unit has two drives, each capable of using an 84 inch disc

that can store approximately 200,000 bytes of information. The

operating system, user programs, and data files are stored on these

discs. Because disc drives are used, as opposed to tape storage

drives, the system can access information more quickly and can do

so in a serial or random access mode.

For hard copy, printed output a Texas Instruments 810

printer designed by Texas Instruments Inc. of Houston, Texas, has

been used. The 810 printer is a receive-only printer, i.e., there

is no keyboard for communication with the processor. It is a 9 x 7

dot matrix printer with 10 characters per inch and 132 characters

maximum per line. The paper that can be handled ranges from 7.6

to 38.1 cm. in width and can have up to one original and five

copies.

The console terminal used for controlling and communicating

with the operating system and program is a Soroc video terminal,

from Soroc Technology Corporation of Anaheim, California. This

terminal has a keyboard similar to most typewriter keyboards but

with a few additions to facilitate usage.

A Summographics Bit Pack One digitizing board from the

Summographics Corporation of Fairfield, Connecticut, was used in

the development of programs that store cephalometric points. The

digitizer has the capability of resolving two hundred points per
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inch. Selection of points is performed with a pen type stylus.

The digitizer does not have the continuous line feed option but

works in the single point transmission mode. Points selected are

transferred into coordinate values and transmitted to a memory

buffer in the processor that is accessible by user programs.

The system also has a Tektronix 4006- 1 graphics display

terminal from Tektronix Inc. of Beamerton, Oregon. This terminal

can function in both graphics and alpha modes. Graphics

capabilities allow for excellent resolution with 798,720 displayable

points out of a total of 1,048,576 addressable points.

Software System

In addition to the aforementioned hardware, the Alpha Micro

) Operating System (AMOS) provides the software logic for operation
of the processor and its peripherals. Within the logic are

instruction sequences to transmit, print and read commands. The

system provides memory logic for storing and manipulating

information in the memory core.

Several adjunct software utilities were used in developing

the programs for this project. Most important is the Alphabasic

program. All programs that were developed were written in

Alphabasic which is an extension of the Basic language. A unique

variable description command, called a MAP command, was utilized

to design the file records and record fields. Alphabasic also

supports triganometric commands which were extensively used in

program development.
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There was also significant usage of other utilities in the

development process. The Copy utihty reproduced programs and

files. Yue, the text editor software was the utility used for

building all of the program source files. The Alphabasic compiler

then compiled the source files into machine language object files.

The Load program made it possible to link to assembler subroutines

in memory. Log provided for operator movement into different

sectors. Run loaded programs into memory and then commenced the

execution of the program. Sysact initialized discs and established

the sectors that were to be used on a disc. Dir displayed the files

stored in a sector. (These utilities may be found in the Alphamicro

Operating Systems Manual.)

Software support can be found in other programs and

program systems that are available from the Alphamicro Corporation.

Pascal and Assembler are other available programming languages.

Business application systems such as inventory, payroll, accounts

payable, accounts receivable, and general ledger may also be

obtained.

Methods

A determination was made to develop a program or series of

programs that could build a file of cephalometric data points and

perform angle and distance calculations among these points. First

it was necessary to learn the capabilities of the system software and

hardware. This was accomplished through the use of manuals and

by writing test programs.
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The second step was to design the system of programs that

could accomplish the desired goals. The logic was flowcharted from

beginning input through file creation and data manipulation.

After the programs were flowcharted, the logic was coded

using the Alphabasic language. The coding is first done on paper;

then it is transferred to a Basic source file on a disc. Once all of

the coding has been transferred to the disc, the program is

compiled. Compilations perform several services. It edits the

program instructions to determine what syntax errors have been

made. These errors are then displayed on the video console. Its

other function is to transform the source coding into object coding

and to store this in an executable format.

Once all of the errors had been corrected in the coding, it

was necessary to test the logic. To do this, dummy files were

created. The programs were then run against these files until it

was determined that all possible conditions could be accounted for.

After testing was completed, discs were prepared by a

support program and then loaded with the operable program.

These discs are now available for individuals wishing to do research

or clinical analysis.

19



RESULTS

This manual is prepared to assist users in the operation of

the Department of Orthodontics microcomputer system. The manual

is divided into two major sections. The first section deals with

starting up the system and interactions between the operator and

the operating system. The second section gives a description of

programs presently available and instructions in their use.

Several precautions should be mentioned before continuing

with a discussion of the computer system. When operating the

equipment the room temperature should be between the extremes of

65 and 75 degrees farenheit. Beyond these extremes, the

probabihty of system malfunction increases.

Ideally, there should be no smoking in the area of the

computer. Smoke or ashes can permanently destroy the sensitive

electromagnetic components. This is especially true of the discs

upon which programs and data are stored. Deposition of smoke on

the disc surface will make them unreadable; consequently all

information in the affected file will be lost. Any fluids spilled onto

the equipment or the disc will render the device or disc unusable.

When handling the discs, only the paper covered portion

should be touched by the operators hands. Touching the delicate
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recording surface will leave oil deposits on the surface or win

scratch the surface. Either can damage a part of the disc beyond

use, thus effectively destroying the entire disc. Always store the

disc in a cool, dry area. They should be in individual sheaths at

all times except when being used in the disc drive. Do not store

the discs in a manner that can result in the abrasion of recording

surfaces.

Starting the Equipment

The microcomputer system is composed of six major

components and floppy discs upon which the operating system,

system utility programs, user programs and user data files are

stored.

) The central processing unit is the primary controlling
device in the entire system. It contains the hardware logic for

memory functions and for communication with the other devices.

There are two switches on the face of the unit, an on-off switch

and a reset switch. Turn the on-off switch to the on position.

The reset switch will be used to "boot" the system, which will be

explained later. The central processing unit should be the first to

be turned on.

There is no particular order that the remaining devices

should be turned on. However, it is important to have all devices

that are going to be used turned on prior to the booting of the

system.

The disc drive unit is a dual floppy disc drive. It has two
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slots for mounting the floppy discs. The slot on the left is

designated DSK0 and the one on the right is DSK1. DSK(3 is the

system drive and will contain the system disc. DSK1 is the users

drive and holds the users disc which contains the programs and the

storage area for data files. There is an on-off switch on the front

panel and two spring buttons one next to each disc driver. The

spring buttons are used to disengage a disc from the driver. Push

the on-off button to the on position. The disc unit should always

be turned on after the processor is started. Never insert the discs

prior to starting the unit because damage to the recording surface

could occur.

The Soroc operator's terminal is the display console through

which the operator and the operating system communicate. It is

also the device used for interaction with programs. The on-off

switch is located on the rear panel. Turn it on at this time. Use

of the keyboard will be explained later.

The Texas Instruments printer has an on-off toggle switch

on the rear panel. Turn it on. The front control panel has

several buttons. The one labeled "on line" should be pressed so

that the red indicator light comes on. The "top of form" button

will run the paper through a complete cycle. The form alignment

buttons can be used to move the forms one print line in either

direction. For instructions on how to load and align the paper,

refer to the Texas Instruments manual for the model 810 printer.
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I These four devices, the dual disc drive, the processor, the

operator's terminal, and the primter, must be on and operable for

the computer system to be used. The other two devices, the

digitizer and the graphics terminal are optional for normal

operating. Since there are no programs that presently udlize the

graphics terminal, its operation will not be discussed in this

procedures manual.

The digitizer is activated by a toggle switch on a control

box that is attached to the digitizing board via a cable. If there is

any intention to use the digitizing board to build data files, then

this unit must be turned on prior to the "booting" process.

A thin cable attaches a stylus to the digitizing board. It is

by pressing the tip of this stylus upon the board that coordinate

values are transmitted to a memory area in the control processing

unit. Only press this stylus upon the active area of the board

when it is desired to record a point, else erroneous values will be

stored in a memory buffer and will then be entered as if they were

legitimate data.

Once the equipment has been activated, the discs may be

inserted into the disc drive slots. The discs need to be inserted

with the slot of the exposed recording surface entered first. The

label on the disc should face left relative to the front panel.

Insert the disc labeled "System Disc" into DSK0, the left drive slot,

and the disc labeled as the users disc into DSK1, the right drive

slot. These discs should be loaded carefully. They must be
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inserted all of the way into the drive slot. Remember, only touch

the protected part of the disc.

It may be necessary to remove one of the discs. To do so,

the disc drive unit must be operating. Pressing the eject button

next to the driver will cause the disc to be partially ejected. It

may then be removed by hand.

At this time, both discs should be mounted in their

respective disc drive slots. The system may now be "booted".

Booting refers to the retrieval of the operating system from the

systems disc and loading it into memory. To "boot" the system

press the "reset" button on the central processing unit. An

audible click will indicate that the booting process has started.

Verify that the process is taking place by observing the display on

the Soroc video terminal. In addition to the video display there

should be a small printout (refer to Appendix X). When an

electronically created bell sound occurs the system is ready.

Communicating with the Operating System

All communications with the operating system will be

performed via the Soroc video terminal. As the system is "booted",

information related to the process is displayed on the video screen.

As the screen is filled with information, a scrolling process occurs,

the first information displayed appears to roll out through the top

of the screen. Space is made, then, for an additional line at the

base of the screen. When the booting process is complete the

system will display a prompt sign and position the cursor for input.
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At this time the system is prepared for interaction with the

operator.

The prompt sign for the Alpha Micro operating system is a

period. When the system is ready to receive input, a period is

displayed at the beginning of a print line.

Next to the prompt indicator is the cursor. The cursor is

a square white display covering the space of the screen allocated

for a character, letter or number. At the position of the cursor a

character will appear when a key is depressed.

The Soroc keyboard works similarly to a typewriter

keyboard. There are, however, additional keys that are important

in the operation of the system. The button marked ALPHA should

be in the depressed position. This ensures the transmission of

upper case characters. The button labelled RUB is the erase key.

By pressing this key the cursor will move to the left one character.

It will cause the character it overlaps to be erased. When the

operator has completed the entry on the video screen, transmission

back to the operating system or to the program in process is

accomplished by pressing the RETURN button. All responses that

were typed into the console are then transmitted to the processor.

Holding a key depressed will cause multiple printing of the

character. The erase function also operates in this manner.

Unfortunately, the process of multiple operation occurs if the

RETURN key is held down. This can be insignificant if no

operations are in progress, however, if' a program is running it

25



may cause the program to operate incorrectly.

System Utility Functions

A system utility, as the name implies, is something that is

useful to the operator and can make programming and operations

less complicated and more effective. It will be necessary to perform

some of the utuities in order for the user to operate the system.

In the following explanation the correct entrys for dufferent utility

functions will be in bold characters. Because syntax, i.e.,

commas, colons, letters, etc., is extremely important all console

responses will be preceded and followed in this manual by brackets.

When entering the clause into the terminal, type in absolutely and

only what is between the brackets in this manual. Do not include

the brackets.

MOUNT Utility

Sometimes it is necessary to remove a disc from one of the

drives, and to replace it with a different disc. After the new disc

has been inserted check the video screen. The system prompts the

period, should be to the left side of the screen and the cursor next

to it. If this is not so, press the RETURN key and wait for the

prompt and cursor to position themselves. When the operator

wishes to mount a new disc on the systems drive, the correct entry

is [MOUNT DSK0:]. The correct entry for the user drive would be

[MOUNT DSK1:]. The colon is absolutely necessary.

The MOUNT command must also be used if the system is

booted without a disc in the user drive and the operator wishes to
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) mount a disc in that drive.

Press RETURN after the entry is made.

LOG Utilty

When the system is booted it is automatically operating from

the system disc, DSK0, and from a specific area, called a partition,

in that disc. The partition is given a numerical name, 1,4. The

partition 1,4 contains most of the system utilities.

The operator will usually not run programs from partition

1,4 on the system disc but will operate from partition 1,4 on the

user disc, DSK1. The user discs are presently set up so that all

user programs and data space is on 1,4 of a user disc. To get

from 1,4 on DSK0 to 1,4 on DSK1, type in [LOG DSK1:]. To

transfer in the opposite direction type in [LOG DSK0:].

Press RETURN after the entry is made.

The system will display which disc drive and which

partition the operator is running on.

DIR Utility

The DIR utility provides directory information to the user.

It enables the operator to look at a list of aU of the programs that

exist in the sector in which the operator is working. Type in

[DIRM].

Press RETURN after the entry is made.
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A list of all of the programs and data files will be

displayed.

LOAD Utility

This udlity allows the operator to bring into memory from a

disc a program or subroutine. What is unique with this utility is

that the program which is loaded is not executed as it would be if

the RUN udlity were used. Once the program file is in memory it

may then be linked to and used by other programs that are

running. The "PLOT" subroutine is an example of a program that

will be loaded into memory when a digitized file is being created.

Type in [LOAD PLOT. SBR].

Press RETURN after the entry is made.

) The system will respond with the system prompt and cursor

positioned on the next line. There is no verification that the

subroutine has been loaded.

DEL Utlty

To clear a program or subroutine from memory the DEL

function should be used. This utility is used under present

circumstances to delete the "PLOT" subroutine subsequent to

building digitized files. The correct entry is [DEL PLOT. SBR].

Press RETURN after the entry is made.

ERASE Utility

This enables the user to erase programs and files from a

disc. It essentially makes available space previously allocated to a
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file and eliminates that file name from the directory of the disc

involved.

The operator will be primarily interested in erasing data

files that are no longer needed. There may, however, be some

circumstances where it is necessary to erase a program file.

Be sure that the system is logged onto the user disc drive,

DSK1.

All of the disc files listed in the directory posess a suffix

that identifies the type of file. For data files it is DAT; for

program files the suffix may be RUN or BAS. Subroutines have

SBR as their suffix.

These suffixes must be included when using the ERASE

function. The file name and suffix are separated by a period.

Three examples of ERASE commands follow: [ERASE CEFILE.DAT];

[ERASE PLTOD. RUN]; [ERASE PLOT. SBR]. Of course, data file

names are arbitrary and named at the discretion of the individual

who has created the file.

Press RETURN after the entry is made.

The system will respond by displaying that the file has

been deleted and will calculate the amount of new space available

for the user.

SYSACT Utility

When using this utuity the operator must be extremely

careful. Unknowingly, one could completely destroy all the

information on the systems disc or the users disc. This utihty

29



erases all files.

This utility is used to initialize a disc. Initialize refers to

the software preparation of a disc so that data files and program

files may be stored on it. All new discs are initialized before they

can be used. Sometimes the directory on a disc will be destroyed.

When this happens it is not possible for the system to find

programs or data files. To make the disc usable again it should be

initialized.

The SYSACT utinty also provides for the establishment of

partitions on the disc. It was previously mentioned that all user

functions will be performed under partition 1,4 so to create any

other partitions under the present system will not be necessary.

Do not set pass words for the sectors at this time.

In the example that follows, it will be assumed that the

systems disc is mounted.

If not already logged onto DSK0, do so at this time:

[LOG DSK0]:

then press RETURN.

Next, the operator will log into a partition other than 1,4.

This partition is 1,2. Type in:

[LOG 1,2]

then press RETURN.

The operator will now indicate the utlty name to be run on

the device on which the disc is to be initialized. Type in:

[SYSACT DSK1]:

and press RETURN.
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The utility will return with its own prompt sign, an

asterisk (*). Type in an [I]. Then press RETURN. The operator

will be asked to confirm that the disc is to be initialized. Answer

[Y]

and press RETURN. The asterisks should return. Now type in [A

1,4] and press RETURN. The operator wiLl be asked if a password

is desired. Since none is, no answer is to be supplied. Simply

press the RETURN key. The asterisk will return.

At this time, the operator can still get out of the utility if

there is any doubt about initializing the particular disc. This may

be accomplished by holding down the key labeled CONTROL and

depressing the C character key at the same time. The system will

return with the system prompt. The operator will still be logged

into partition 1,2. To get back to 1,4 type in [LOG 1,4] and press

RETURN.

If everything is in order with the SYSACT utility the

operator can type in an [E] next to the asterisk. Press RETURN

and exit from the utiTty having initialized the disc and established

the partition 1,4.

Now type in [LOG 1,4]. Press RETURN.

A new disc is available now on which files may be built.

COPY Utility

This utility is used to reproduce files and to transfer files

to a new disc.

To copy the entire systems disc, first log into partition 1,2
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of the system disc. Then type in [COPY DSK1:[] = DSK0:[]].

Press RETURN. The system will copy all of the sectors and all of

the files in each partition from the old system disc on DSK0 to the

new system disc on DSK1. Each time a file is copied it will be

listed on the video screen. Copying an entire disc requires five to

ten minutes.

With this command, do not include the outside brackets but

do include the bracket pairs following DSK1 and DSK0.

After the copying process is completed, log back into 1,4.

The disc on DSK1 will be an exact copy of the systems disc.

Should it become necessary to recreate a users disc, the

process is slightly more complicated. The system disc has very

little free space for the transfer of files, consequently the process

of copying all the user program files from a back-up disc to a new

disc requires several series of COPY, ERASE, and MOUNT

functions. The list of necessary instructions follows. Of course,

after each entry, the RETURN key is to be pressed.

Mount the disc marked as the program back-up disc on

DSK1.

[MOUNT DSK1: ]

[COPY DSK0:=DSK1:PLOT.SBR]

[COPY DSK0:=DSK1:PLTLOD.BAS]

[COPY DSK0:=DSK1:SIMDIS.BAS]

Remove the back-up disc and mount on DSK1 the new users disc

that has already been initialized.
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[MOUNT DSK1 : 1

[COPY DSK1:=DSK0:PLOT.SBR]

[COPY DSK1:=DSK0:PLTLOD.BAS]

[COPY DSK1:=DSK0:SIMDIS.BAS]

[ERASE PLOT.SBR]

[ERASE PLTLOD.BAS]

[ERASE SIMDIS.BAS]

Remove the new disc and remount the back-up disc on DSK1.

[MOUNT DSK1: ]

[COPY DSK0:=DSK1:ANGL3.BAS]

[COPY DSK0:=DSK1:ANGL4.BAS]

[COPY DSK0:=DSK1:PLTEN.BAS]

Remove the back-up disc and mount on DSK1 the new users disc.

[MOUNT DSK1: ]

[COPY DSK1:=DSK0:ANGL).BAS]

[COPY DSK1:=DSK0:ANGL4.BAS]

[COPY DSK1:=DSK0:PILIN.BAS]

[ERASE ANGL3.BAS]

[ERASE ANGL4.BAS]

[ERASE PILIN.BAS]

Remove the new disc and remount the back-up disc on DSK1.

[MOUNT DSK1: ]

[COPY DSK0:=DSK1:ADDIST.BAS]

[COPY DSK0:=DSK1:MULDST.BAS]

Remove the back-up disc and mount on DSK1 the new users disc.
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[MOUNT DSK1: ]

[COPY DSK1:=DSK0:ADDIST.BAS]

[COPY DSK1:=DSK0:MULDST.BAS]

[ERASE ADDIST.BAS]

[ERASE MULDST.BAS]

Remove the new disc and remount the back-up disc on DSK1.

[MOUNT DSK1: ]

[COPY DSK0:=DSK1:CANLOD.BAS]

Remove the back-up disc and mount on DSK1 the new users disc.

[MOUNT DSK1: ]

[COPY DSK1:=DSK0:CANLOD.BAS]

[ERASE CANLOD.BAS]

Remove the new disc and remount the back-up disc on DSK1.

[MOUNT DSK1: ]

[COPY DSK0:=DSK1:CANNAL.BAS]

Remove the back-up disc and mount on DSK1 the new users disc.

[MOUNT DSK1: ]

[COPY DSK1:=DSK0:CANNAL.BAS]

[ERASE CANNAL.BAS]

At this point a users disc has been built. The programs, are

however, in what is called source format. The computer is only

capable of using object code. The manner of producing this code

will be explained in the next section on compiling programs.

COMPIL Utility

Use this utility after creating a new user disc. It must be
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run on each of the programs copied with the exception of

11PLOT. SBR". Essentially compile all programs with the suffix BAS.

The operator must log onto DSK1 and should be in partition 1,4.

While each compilation is being done the system win print out

information related to the compilation. Start each compilation only

when the system prompt has been displayed in the screen. Press

RETURN after each entry.

Below is listed the necessary instructions for compilation of

all of the source programs.

[LOG DSK1: ]

[COMPIL PLTLOD.BAS]

[COMPIL SIMDIS.BAS]

[COMPIL ANGL3.BAS]

[COMPIL ANGL4.BAS]

[COMPIL PTLIN.BAS]

[COMPIL ADDIST.BAS]

[COMPIL MULDST.BAS]

[COMPIL CANLOD.BAS]

[COMPIL CANNAL.BAS]

If a DIR/W is performed on DSK1 the operator will see that

for each program compiled there wiU be a duplicate program, except

it will have the suffix RUN. These programs are now ready to be

used.

RUN Utility

When the RUN command is initiated it loads a specified
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program into memory and prepares it for execution. A program

must have the RUN suffix before it can be executed by the run

command. The correct format is [run program name]. Program

name is a variable that contains the name found on the disc. The

suffix RUN is dropped when using this utility. Following are some

examples of how this utility is used.

[RUN PLTLOD]

Press RETURN.

[RUN CANNAL]

Press RETURN.

User Program Operation

There are presently nine programs that may be used by the

Case Western Reserve University Department of Orthodontics

computer. For research purposes, there is a digitizing program to

build a file using X and Y coordinate values taken from

cephalometric tracings, and six programs which can be used for

cephalometric calculations. Clinical cephalometric calculations are

available through the use of two other programs, one to build the

disc file and one to perform the predetermined calculations.

In this section of the procedures manual, each program will

be discussed thoroughly, and complete instructions will be given on

how to run the programs. The operator is instructed to press

RETURN after each entry for transmission back to the program or

operating system.
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) Once the operator is running a program, there can be no

communication with the operating system. Consequently, the

operator should make sure that all discs are inserted, that

programs are loaded, and that there is sufficient paper in the

printer. An interruption will cause incomplete termination of the

program. The problem will then have to be corrected and the

program restarted.

Prior to using one of the digitizing programs the operator

must be completely organized with respect to the cephalometric

material. Tracings should be complete with all points identified that

are to be entered from the digitizer. Each cephalogram or tracing

must be designated by a six digit identifying number. A list of the

points and their sequence of entry should be prepared. Each

cephalogram will have recorded the same number of points in the

same sequence. If a point cannot be located, either an arbitrary

dummy point must be entered or the cephalogram eliminated as an

input record.

The list idendfying points recorded and their sequence

numbers should be used when running the calculation programs.

For the calculations, points are identified by sequence numbers not

by names.

PLTLOD

The "PLTLOD" program is primarily a research tool. It is

a program that will give coordinate values to cephalometric points
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) and store these on a disc file. A maximum of one hundred points

may be entered and at least two points must be entered. There is

no particular order in which the points are to be entered, but the

points have to be entered in the same sequence for each

cephalogram digitized, and there must be the same number of points

for each cephalogram. A maximum of 90 cephalograms may be

loaded on a disc that has no other data files on it. It is the

responsibnity of the operator to know which points were entered

and in what sequence. This is very important when the file is

used as an input file for the calculation programs. Records or

cephalograms are identified by a six digit identification number.

Following will be the instructions and responses necessary

to run this program. Make sure that the system has been booted

with the digitizer turned on.

[MOUNT DSK1: ]

[LOG DSK1: ]

[LOAD PLOT. SBR]

[RUN PLTLOD]

Video display sequence of program prompts:

1. The first video display is a brief program explanation.

2. The second display is an instruction on how to enter the

name of a disc file. Another example would be:

DSK1:TESTI.DAT

3. Next enter the number that is on the label of the disc. This

is so the disc may be identified for future use.
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4. For the next response, enter the number of points that are

to be digitized on each cephalogram.

5. Place the cephalogram on the digitizer and enter a six digit

identification number.

6. This display explains the function of the recording surface

on the digitizer. Points can only be recorded from within

the inner boundaries. Press the stylus all the way down

then release it. Do not try to enter the points too quickly.

The program will keep track of how many points have been

entered.

The program possesses error recovery options at this point.

If the wrong point has been entered or the operator forgets which

point is being entered, press the stylus to the right of the

cephalogram within the right side boundary lines. The last entry

will be erased, and displayed upon the screen will be the sequence

number of the next point to be entered.

Above the cephalogram, within the upper boundary region

is an area for exiting from the program and for error recovery.

By pressing the stylus in this region several options will become

available.

The first option is to exit from the program. By answering

yes, [Y] all files will be closed and the operator will exit from the

program.

If the answer is no, [N], the next question will ask if the

operator wishes to reset the program. If the answer is yes, [Y],
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the operator must restart the program at the point of entering the

points to be recorded per cephalogram. All previously recorded

records are lost.

If the answer to the reset question is no, [N], the next

question wi]1 ask if the operator wishes to restart the cephalogram

that is wanted. If the answer is yes, [Y], all previously entered

points for that record are erased and the operator must restart the

cephalogram.

Once a cephalogram has been digitized and recorded on the

disc file, it cannot be erased from the file.

7. After the cephalogram has been recorded, the program will

ask if the operator wishes to enter another cephalogram. If

the answer is no, [N], the files will be closed and the

program will provide a print out with the file name, disc

number, and the number of cephalograms transferred. If

the answer is yes, [Y], the program will ask the operator to

mount the next cephalogram and continue with the program

as previously done.

To delete the "PLOT" subroutine from memory, type in:

[DEL PLOT. SBR].

SIMDIS

This program calculates the distance between any two points

from a digitized cephalogram. Up to fifty two-point distance

calculations may be performed per cephalogram. In addition to
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) calculating the distance between two points, this program also

provides for the addition of any two calculated distances. Ten of

these additions are permissable.

The operator must know the sequence in which points were

entered because the program identifies the points by their sequence

numbers. With this identification the program can select the

correct coordinate values for the distance calculations. For

instance five points may be entered in the following sequence:

sella, nasion, A-point, B-point, and pogonion. Therefore to find

the distance between nasion and pogonion the operator must

instruct the program to calculate the distance between point two

and point five.

Not only do the points have sequence numbers that may go

from one to one hundred, but the actual calculations have sequence

numbers that go from one to a maximum of fifty. This is important

for the addition of two distances option. Two calculation sequence

numbers must be given for each addition of two distances. A

maximum of ten such calculations are possible. For example, fifteen

two point distance calculations could be made and the operator

might wish to know the sum of the third distance calculation and

the eleventh distance calculation. These calculations sequence

numbers would be entered into the program at the appropriate time.

Following are instructions on operating and communicating

with the "SIMDIS" program:
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[MOUNT DSK1 : ]

[LOG DSK1: ]

[RUN SIMDIS]

Video display sequence of program prompts:

1. The first display is a brief description and an inquiry.

Respond appropriately.

2. The second is an explanation of file name entry. The data

file name is the same as used in the "PLTLOD" program.

Refer to the printout of that program for the exact name.

3. Next the operator will be questioned concerning the add

distance option. If this option is taken, the program will

need to know how many such summations will be made.

Here, it is important to know beforehand what distance

calculations will be made and in what sequence. The

program will ask for calculation sequence number (A) and

calculation sequence number (B) until it has satisfied the

number of pairs to be added.

4. Whether or not the add distance option is selected, the

operator will be asked how many two point distance

calculations are going to be performed.

5. An instruction display follows. After it there is a display of

which calculation is being performed. Then the program will

ask for the point sequence numbers; two for each

calculation. These are referred to as point (A) and point

(B) for each calculation. Once all points are entered, the
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program will perform the desired calculations on all records

in the file.

6. The program will finally print out the calculated two point

distances and the add distance values. Records are

identified by a six digit number. There will be a final

display to inform the operator that the program has run to

completion.

ANGL3

This program will calculate an angle given three points.

The input data file is the same as created by the "PLTLOD"

program. A maximum of fifty three-point angle calculations may be

made per record. As with all of the calculation programs it is

important to know the sequence of the points which are on the

input record file. It is with these point sequence numbers that

this program references the correct coordinate values and then uses

these values to determine the size of the desired angle. The

calculations will be performed on all records of the input file.

Following are instructions on operating and communicating

with the "ANGLS" program:

[MOUNT DSK1: ]

[LOG DSK1: ]

[RUN ANGL3]

Video display sequence of program prompts:

1. The first display is a brief program description.
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2. Next is an explanation of the file name entry, Use the same

file name as that created in the PLTLOD program.

3. Then enter the number of three point angle calculations to

be made for each record.

4. The next interaction with the program is to designate the

point sequence values. There are three responses per

calculation. They are referred to as point (A), point (B),

and point (C). When entering these values, it is important

to do so in the appropriate order. Point (B) is the point at

which the angle is calculated; that is the angle created

between the lines defined by point(A) - point(B) and point

(C) -point(B) is calculated (refer to the example in Figure

1).

5. The prescribed calculations are made on each record and the

values printed out, with identification by record number.

The program will display a message indicating completion of

calculations.
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Figure 1. To calculate the angle at nasion, angle X, the
sequence values of sena, nasion, and pogonion must be entered in
the following order:

point (A) - sella sequence number
point (B ) - nasion sequence number
point (c) - pogonion sequence number

To calculate the angle Z, the following order is required:
point (A) - nasion sequence number
point (B) - pogonion sequence numer
point ( C) - sella sequence number

To calculate the angle Y, the following order is required:
point (A) - nasion sequence number
point (B) - sella sequence number
point (C) - pogonion sequence number.
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ANGL#

"ANGIA" is similar to the "ANGL3" program. It uses an

input file, the file created by the "PLTLOD" program. Up to fifty

four point angle calculations may be made in each record of the

file. Again, the sequence in which the points were originally

entered with the digitizer is important for point designation in this

program.

Following are instructions for operating and communicating

with the "ANGL4" program:

[MOUNT DSK1: ]

[LOG DSK1: ]

[RUN ANGIA]

Video display sequence of program prompts:

1. A short program explanation is first displayed.

2. Second, an explanation on how to enter the file name is

displayed. Use exactly the same file name as that created

with the "PLTLOD" program.

3. The operator should now enter the number of four point

calculations that will be performed on each record.

4. Next four points will be asked for point (A), point (B),

point (C), point (D). The responses to these points are the

sequence values of the points that were entered in the

"PLTLOD" program.

This program essentially measures an angle created by
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the intersection of two lines. These two lines are defined

by the four points requested by the program. Since two

angles are created by the intersection of two lines, it is

important that the operator enter the two points in the order

which will calculate the angle desired.

One line will be defined by point (A) - point (B) and

the other by point (C) - point (D). Points (A) and (C) are

the points that win define which angle will be calculated.

Regardless of where the two lines are on the cephalogram,

the program will make the necessary computations such that

the lines always intersect at point (A). The lines will still

maintain their same directional relationships, however. If

points (A) and (B) were reversed the complementary angle

would be calculated. This is also true if points (C) and (D)

were reversed (refer to the example in Figure 2).

An example of how to enter the sequence numbers in

the correct points to achieve the desired calculation would be

for the calculation of the Frankfort mandibular angle. Point

(A) would be the sequence number for porion. Point (B)

would be the sequence number for orbitale. Point (C) would

be the sequence number for gonion. Point (D) would be the

sequence number for menton. To change any one point

would produce the calculation of the complementary obtuse

angle. Remember, point (B) and point (D) are always at

the ends of the two lines defining the angle to be calculated.
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Figure 2. When the line formed by orbitale and porion;
and the line formed by menton and gonion intersect, two angles are
formed, angie X and the complementary angie Y. The sequence in
which the points are entered will determine which angle is
calculated.

To calculate angle X, the following order is required :
point (A) - porion sequence number
point (B) - orbitale sequence number
point (C) - gonion sequence number
point (D) - menton sequence number

To calculate angle Y, the following order is required:
point (A) - orbitale sequence number
point (B) - porion sequence number
point (C) - gonion sequence number
point (D) - menton sequence number
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5. The calculations will be performed and the values printed

out. The individual records are identified by a six digit

number. The program will display a message indicating

completion of calculations.

PTLIN

The "PTLIN" program calculates a perpendicular distance

from a point to a line. It uses as an input file, the file created by

the "PLTLOD" program. Fifty calculations may be performed on

each record. The sequence number of the points digitized in the

"PLTLOD" program are used to reference the correct coordinate

values for calculations in this program. Calculations are performed

on all records of the file.

Following are instructions for operating and communicating

with the "PTLIN" program:

[MOUNT DSK1: ]

[LOG DSK1: 1

[RUN PTLIN]

Video display sequence of program prompts:

1. The first display is a brief program description.

2. Next is an explanation of the file name entry. Use the same

file name as that created in the "PLTLOD" program.

3. Enter the number of calculations that win be performed on

each record.
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4. The program will now ask for three points: point (A), point

(B), and point (C). The point sequence numbers for point

(A) and point (B) will define the line. The point sequence

number for point (C) will define the point from which a

perpendicular distance is to be measured to the line,

5. The calculations will be performed and the values printed

out, with identification by record number. A message will

be displayed indicating completion of the program.

MULDST

The "MULDST" program calculates a two point distance and

then multiplies that distance by a factor determined by the

operator. The input file is the same as created by the "PLTLOD"

program. For point designation, the sequence values of the points

are used. Fifty calculations may be performed on each record.

Calculations are performed on all records of the file.

Following are instructions for operating and communicating

with the "MULDST" program:

[MOUNT DSK1: ]

[LOG DSK1: ]

[RUN MULDST]

Video display sequence of program prompts:

1. The first display is a brief program description.

2. Next is an explanation of the file name entry. Use the same

file name as that created in the "PLTLOD" program.
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3. Enter the number of calculations that will be performed on

each record.

4. A value (X) is asked for at this time. This value may be

any whole or fractional decimal value. When the value is

entered, it must be entered in decimal format.

5. Two points, point (A) and point (B) are to be entered.

They define a two point distance and are identified by their

sequence values.

6. The calculations will be performed and the values printed

out; identified by record number. A message will be

displayed indicating completion of the program.

ADDIST

With this program consecutive distances may be added

together. A minimum of three points which define two distances

and a maximum of five points that define four distances can be

used. The input file is the same as created by the "PLTLOD"

program. The points are identified by their original sequence

numbers. Up to fifty calculations can be performed on each

record. All records of the file will be acted upon for computations.

Following are instructions for operating and communicating

with the "ADDIST" program:

[MOUNT DSK1: ]

[LOG DSK1: ]

[RUN ADDIST]
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Video display sequence of program prompts:

1. The first display is a brief program description.

2. The second display is an explanation of file name entry.

Use the same name as that created in the "PLTLOD"

program.

3. Enter the number of calculations to be performed on each

record.

4. There is now an inquiry as to the number of points for

calculation. This question is asked for each calculation.

This allows for variability of the number of points used in

distance calculations within the record. For example if six

calculations were to be made on each record, the first two

might involve four points each, the next three, five points,

and the last calculation, three points.

5. When the number of points for calculations has been entered,

the program will react accordingly and ask for points (A),

(B), and (C). Depending on the value of points for calcula-

tion points (D) and (E) may be asked for. The response to

all point inquiries will be the sequence values of the points

to be used in the distance calculations.

6. Calculations will be performed and values printed out with

idendfication by record number. A message will be

displayed indicating completion of the program.

Program Information

All of the previously discussed programs have been
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designed with similarity in mind. If for any reason the operator

wishes to terminate a program, the value zero should be entered

when point (A) is requested. The same result may be accomplished

at any place within the operation of the program by holding down

the CONTROL key and at the same time pressing the C character

key.

If any problem occurs when the points are being entered,

there is a displayed inquiry to ask if all point values are correct.

By answering no, [N], to this question, the program will not

complete the acceptance of the present series of points but wiU go

back and start at point (A) again. By answering yes, [Y], the

program will continue and ask for the next series of points.

) CANLOD
"CANLOD" is a program that is similar to "PLTLOD". The

main difference is that this program was designed more with clinical

application in mind than research application. There is

considerably less variability allowed m this program and the

analysis program which uses the output file.

For each record, a six digit identification number, a last

name and a first name are required. A total of sixteen points will

be entered for each cephalogram. The points to be entered are as

follows and must be entered in the order specified by the number

preceeding them:

1. Sella

2. Nasion
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3. Orbitale

4. A-point

5. B-point

6. Pogonion

7. Gnathion

8. Menton

9. Apical of upper 1 - the apex point of the representative

maxiUary central incisor

10. Incisal of upper 1 - the incisal point of the

representative maxillary central incisor

11. Incisal of lower 1 - the incisal point of the

representative mandibular central incisor

12. Apical of lower 1 - the apex point of the representative

mandibular central incisor

13. Incisor difference point - that point which divides the

amount of incisor overbite or open bite by one half

14. Molar point - mesial buccal cusp of maxillary first molar

15. Gonion

16. Porion

Approximately three hundred records may be loaded onto a

disc that has no other data files already on it.

Following are instructions on operating and communicating

with the "CANLOD" program:

[MOUNT DSK1: ]

[LOG DSK1: ]
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[RUN CANLOD]

Video display sequence of program prompts:

1. The first display is a brief program description.

2. Next there will be a print out indicating which points must

be entered and in what order they should be entered.

Simultaneously, instructions concerning the output file name

are displayed on the video screen.

3. This is a request for the disc number that may be found on

the disc label.

4. A six digit identification, last name, and first name will be

entered at this time.

5. Instructions concerning error are displayed and the operator

is instructed to enter the points from the digitizer. To

erase a point, press the stylus in the right hand boundary

area. To exit from the programs reset the program, or

restart point entry for a cephalogram press the stylus in the

upper boundary area.

After the stylus has been depressed in the right hand

boundary area, the next entry point win be displayed. If

the stylus is pressed in the upper boundary area, the first

question asked is if the operator wishes to exit from the

program. If the answer is no, [N], the program will ask

about resetting the program. If this option is accepted the

program is essentially begun again and all records previously

recorded are lost. If the reset option is not selected, the
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operator has the option, then, of restarting the digitizing of

the cephalograms.

6. After each cephalogram has been digitized the program will

ask the operator if there is another one to be entered.

Answer [Y] for yes or [N ] for no.

7. The program, upon completion, will print out the file name,

the disc number, and the number of cephalograms digitized.

CANNAL

"CANNAL" is the most complex program in the present

system. However, from the operator's point of view, it is the

easiest to use. As its name implies, the program performs a

"canned" analysis on all of the records of the file created by the

"CANLOD" program. The program will perform any combination of

the following analyses: Tweed, Downs, Begg and Reidel.

Following are instructions on operating and communicating

with the "CANNAL" program :

[MOUNT DSK1: 1

[LOG DSK1: ]

[RUN CANNAL]

Video display sequence of program prompts:

1. A series of four questions occur at this point in the

program. The program will ask if the operator wants the

Tweed analysis performed, the Downs analysis performed,

the Begg analysis performed, or the Reidel analysis
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) performed. The operator has only to answer yes, [Y], to

the ones desired and no, [N], to those not required.

2. Next is a request to enter the input file name. Enter

exactly what was used for the file name when the file was

built with the "CANLOD" program.

3. The program will print out the desired results and indicate

when processing has been completed.



DISCUSSION

The objectives of this project, as previously mentioned were

to design a microcomputer configuration; select hardware; select a

distributor; determine applications; provide programs; write an

operator's manual; and make recommendations for others interested

in microcomputer systems.

In the present case, the present investigator has had

programming and systems design experience with the RCA Spectra

70/45 and 70/60 computer systems. ProgrAmming experience was

with assembler language and COBOL. There was no previous

experience with microcomputer systems or with the BASIC language.

The ensuing discussion will be divided into two sections.

The first will contain a proposed approach for the selection through

implementation process. The recommendations are based upon

information obtained during the project. The second will evaluate

the project as a whole and problems encountered.

Proposed Approach

Currently, articles dealing with microcomputer systems and

their potential applications in dental offices have appeared

frequently in the dental literature. Dental product displays at

conventions usually have several companies representing the

microcomputer industry. Dentists are becoming progressively more
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interested in microcomputers, and it is important that they critically

evaluate the legitimate literature and marketing literature of

microcomputer companies.

Before the dentist considers any possibility of installing a

computer system in his office, he should have a very thorough

understanding of his certain relevant operations and needs involved

in practice. This includes not only what is done by the dentist but

also the personnel who are in his employ. The dentist should know

what business functions are done in the office and what the

procedures are for doing them.

If these criteria have been fulfilled the dentist is in a

better position to judge how well his practice is organized. If

relatively poorly organized, there is no need to consider a

microcomputer. A computer can only be effective in a highly

organized environment.

At least an elementary knowledge of what a computer is,

how it functions, and precisely what it can do is necessary. There

are a number of books available that can introduce the reader to

computer terminology and concepts. Two such books are

Minicomputers by Donald P. Kennedy and Basic Basic by James J.

Coan. With this information and an understanding of office records

and business functions, the dentist can start to evaluate the

practice in terms of computer applications.

Not just any computer system will work in a practice. Nor

will any one computer system fulfill all contingencies in all
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practices. There are some practice-related considerations to be

cognizant of when evaluating different systems. Size of practice,

in terms of patients, doctors, and adjunct personnel, is important.

Type of practice, i.e., group, multispecialty, solo, incorporated,

partnership, is an important consideration. The dentist should

have an idea of which business functions would be appropriate for

computer implementation. These functions should also have

priorities as to desirability of implementation. If records related to

patient treatment and medical-dental history are to be kept on the

computer, the record sizes and formats should be considered.

Once the above preliminary work has been accomplished!, it

is time to evaluate different computer systems. The first

consideration is the hardware. The hardware should be analyzed in

terms of capability relative to previously established objectives.

The hardware should provide the necessary functions and still be

versatile enough that it could be upgraded for future system

growth. It is best to start slowly but leave open avenues for

future development. Extreme austerity or extravagance will likely

result in a poor cost-effectiveness ratio.

The software is equally as important a consideration as the

hardware. It should be able to support all of the hardware

necessary to perform the desired jobs. Operating system software

should provide for the desired language options. Utility software

can be very helpful in maintaining a system and should be

available. If prewritten application software exists it should be

checked for its ability to fulfill processing needs.
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Documentation, written information specific for hardware

and software is often the weak link in computer systems. Without

good documentation it will be impossible to ever achieve maximum

system potential. Documentation should be available for study prior

to any purchase agreement.

Costs are always a relevant factor. Hardware costs are

related to the sophistication of the hardware and to the number of

pieces of equipment. Some software costs are included in the price

of the equipment; however, developmental costs must be applied to

individualized program systems. Training is a cost to be

considered. Conversion costs will be incurred when changing to an

automated information processing system. Maintenance and upkeep

are factors that increase the overall cost of a system. Operating

costs must certainly be added.

There is a time factor involved in selecting a computer

system. From the time of inception of the idea of microcomputer

processing to the first production runs may require several months

to several years. The time requirement would of course be less if

the aid of professional systems personnel were employed.

Time must also be allocated on a daily basis for systems

operation. This involves an initial learning time for the operator.

After this phase is accomplished, production time is then the

primary factor.

Back-up systems become a necessity at the time that

production begins. When a potential user is evaluating systems the
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) subject of back-up procedures has to be carefully considered. File

back-up procedures must be incorporated into program operations.

Equipment back-up should be arranged with the supplier. This is

especially important once an office becomes dependent upon a

computer system. Alternative methods should be in back-up

procedures in the event of a serious problem with the

microcomputer that shuts down production for any period of time.

Selecting and implementing a computer system is obviously

not a simple task. It requires much thought, study, time and hard

work to become efficiently operational. It would be difficult for a

dentist untrained in computer science to develop this proficiency

within an economical or reaUstic time frame. Therefore, it is

advisable to secure the assistance of an independent systems

consultant. This would of course be an additional cost, but in the

long run the savings could be significant.

In a well organized office a functional microcomputer system

can be a very worthwhile adjunct that provides many valuable

assets. There is a decrease in the amount of space needed to store

records or files. Current business account information may be

available for immediate inspection. Retrieval time for scheduling

information patient file processing, and business account processing

can be diminished. Insurance form processing is more easily done

by computer than manually. Word processing is a very efficient

method for written communication. Business analyses can be more

completely done by computer than by individuals and at
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considerably lower cost. In large practices, it may be possible to

reduce the number of man-hours necessary to operate the office.

The microcomputer can also reduce the amount of mundane and

repetitive type of procedures, thus making an office a more

enjoyable place in which to work.

Project

This project originally started as an investigation into the

feasibility of obtaining and utuizing some data processing equipment

for the Orthodontic Department. Some equipment of a stand-alone

form was initially evaluated, and it was determined that the

department would be better served with a microcomputer system.

A few suppliers were visited and the capabilities of some of

their systems were discussed. Standard advertising brochures and

portfolios were obtained and studied. The availabiUty of installation

and set-up of assistance as well as maintenance was discussed with

the suppliers.

During this period, there were numerous ideas and

proposals related to the types and operation of microcomputer

systems. As plans grew, so did a realization for the need of

various equipment pieces to facinitate future planned projects.

Additional equipment in terms of peripherals was proposed and some

was purchased.

The equipment was installed and a familiarization stage was

begun. This involved learning how to operate the equipment and
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how to use the operating system and programming manuals. To

assist in this phase, an employee of the supplier was hired to

provide some initial training.

The decision was made at a later date to concentrate on the

development of a digitizing system. This system was to enable an

operator to digitize cephalometric points. From such coordinate

values, programs were developed to calculate two point distances,

three point angles, four point angles, multiple distances, distances

multiplied by factors, and perpendicular distances from a point

given to a line.

The programs to provide the above mentioned capabilities

were designed, written and tested. These particular programs were

designed with research application in mind.

A need was seen for an analysis program that could be

used as a clinical tool in diagnosis and treatment planning. Two

appropriate programs were designed, one to digitize cephalograms,

and one to perform the analyses. The analysis program enables a

user to perform any one, or combination, of all of the following

analyses: Tweed, Downs, Begg, and Reidel.

The selection of processing hardware and software was

based on the precepts that the processor must have very fast

instruction execution time; have multi-user capability; and that the

software be of high sophistication.

The graphics display terminal was chosen because it was

thought that it would be desirable to be able to display a
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cephalogram from disc storage onto a high resolution video terminal.

The possibility of growth prediction and growth projection was

considered. The graphics terminal was at first also to be used as a

control console.

The printer that was selected was on the recommendation of

the supplier. It was advised by the supplier that this particular

printer was adequate to provide the necessary capabilities.

A digitizing board was also placed on early order. It was

recommended by the supplier, although there was only a small

amount of printed information at the time describing the board.

The comments below are a result of a retrospective

evaluation of our own steps of progression looking at different

computer systems and then the purchase of a system. These

comments are offered to provide the reader with insight as to

pitfalls when considering such a purchase.

It is the opinion here that there was too much impulse from

the inception of the idea to implement a computer system to the

purchase of the hardware. Although a greater amount of time and

effort would have been required, the first step should more

properly have been a more thorough analysis of departmental

functions and a determination of specific applications for

microcomputer implementation. An application priority Eist might

also have been compiled at this time.

The next level of involvement should have involved more

thorough investigation and research into general microcomputer
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capabilities. This would have established a stronger basis for

evaluation of the different available systems.

At this point, two activities should have occurred. An

independent systems analyst with microcomputer experience should

have been consulted with reference to a hardware configuration and

manufacturer recommendation. Supplier recommendation might have

been obtained also. Detailed and complete documentation of the

potential hardware and software should have been obtained for

thorough evaluation.

By consulting a systems analyst, a more realistic approach

and timetable could have been established. The pros and cons of

self development versus outside development could also have been

better evaluated.

Difficulties were encountered almost immediately after taking

delivery of the system. Approximately one month of orientation

time was lost because an incomplete operating system disc was

supplied by a local distributor.

In addition to an incomplete operating system, two other

early problems were encountered. Both have proven to be factors

that detrimentally affected the development of user systems. One is

the complete inadequacy of documentation. When a user is

developing a system, documentation as to how to use the operating

software is of utmost importance. Learning the systems capabilities

was reduced to uninformed trial and error tactics.

The second major problem has been that of malfunctioning
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equipment. Problems, a number of them serious and which delayed

progress for several months, were experienced with the central

processing unit and the disc drive. Later, after the acquisition of

a different console terminal, physical difficulties also occurred with

this replacement unit.

The operating systems, with all of its professed

capabuities, is somewhat bulky. It was mentioned that some of the

advertised capabilities exist on paper but not in reality, or are at

least shrouded beyond recognition. Two software inadequacies have

made using the system difficult. One is the almost total lack of

error recovery. The other is the inability to use memory overlays.

With most computer systems, revisions which update and

enhance the system are published on a regular basis. There have

been none available since our particular system was obtained. This

problem could lie with either the system manufacturer or the

supplier, or both.

The development of application programs and systems is a

demanding process. However, once the programs have been written

and tested, the dentist can process large quantities of information

with relative ease. Information processing can be more accurate

and can be done at a fraction of the time required within a manual

system.

The programs designed for the Case Western Reserve

University Orthodontic Department are very useful for research or

clinical application. Very Httle time is required to learn how to use

the computer equipment or the programs. The ease of use of the
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system and the speed at which information may be accurately

processed has been especially helpful to graduate students doing

research involving the use of cephalograms. In most cases, several

weeks worth of work were reduced to four or five hours of work.

With the low cost of microcomputer systems, the potential

for use in dental offices and dental school departments certainly

exist. In a busy practice or department microcomputers can open

new avenues of information processing for business, diagnosis and

treatment planning, and research.

Complexities and problems can be great, but are not

insurmountable Good organization and planning are absolutely

necessary to reduce the complexities and circumvent possible major

problems. Based upon the experiences obtained from the present

project, it is the judgement of this investigator that the process of

selection, design, and implementation of a microcomputer system is

beyond the scope of most dental practitioners, given reasonable but

not unlimited effort. The time factor alone makes it unrealistic for

all but the hobbyist. This does not mean that the dentist should

not be involved. Quite the contrary, he should make every effort

to become knowledgeable, but should not expect to become a

systems analyst.

70



SUMMARY AND CONCLUSIONS

Computer systems in the form of microcomputers have made

electronic information processing an economic feasibility for small

organizations. Two organizations which can derive benefits from

the microcomputer are a dental office and a department within a

dental school.

Microcomputers may be used for business functions. They

cal also be used in clinical application or for research purposes.

Unfortunately, there are few dentists who have the background to

evaluate their needs for a computer system and to then proceed

with with procurement and implementation of an appropriate system.

The purposes of this study are as follows:

1. Design a microcomputer hardware configuration for the
Orthodontic Department of the Case Western Reserve

University Dental School.

2. Select the specific types of hardware and their

manufacturers.

3. Select a qualified and competent distributor.

4. Determine applications and their priority for the Department
of Orthodontics at the Case Western Reserve University
Dental School.

5. Design, write, and implement programs for the selected
microcomputer system that could be used for clinical or
research purposes.

6. Provide an operations manual that would enable a student,
dentist, or auxillary to use the system.
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7. Evaluate the entire process and provide pertinent comments
and recommendations for others who might be interested in
microcomputer systems.

A six component system was configured for the Orthodontic

Department. Using this system, nine programs were developed.

Seven of those were created for research purposes and two

primarily for clinical application. An operations manual was written

to facilitate the use of the programs.

In addition, suggested recommendations for dentists

interested in microcomputer systems have been set forth.
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APPENDIX I

PLTLOD.BAS - Program and Flowchart



File DEF 1:FLTLCID.BAErt.4] printed on 0,0,0

* FLTLOD.BAE - THIS PROGRAM WILL TRANSFER *
CEFHALOMETRIC COORDINATEE· FROM THE D]GITIZER *

* Toi A DISC FILE. - --- - - ---1 .

*

-TREIZ 20

MA- 1 XF

MAF: X.8,2

MAF L ¥. 6. 2
MAFZ FLAG,2.I

MAN 1 k YOUT , 1 00 2
MAPZ KOUT ,B.-

MAP- POLUT. B. I

MAF 1 FTNMB

MAE L F TNM .F.4

MAFt CEFFT

MAF- CFPT.F.6

CEFNM = 0

SUB 1 - 1

L.ET FLS = "00000"

XC ALL PLOT. 'TRMB"

FRINT TAR<-1.0)

FRINT •'THI 3. PROGRAM WILL TRANSFER CEPHALOMETRIC COORDINATES FROM"
PRINT "THE DIGITIZER TO A DISC FILE. IT WILL BE THE RESPONEIBILITY"

PRINT "OF THE OFERATOR TO t·NOW IN WhAT SEQUENCE THE POINTS"
FRINT "WERE ENTERED. A MAXIMUM OF 100 FOINTS PER CEPH MAA "
PRINT "BE ENTERED. A MINIMUM OF 2 FOINTS PER CEPH MUST BE ENTERED. "
PRINT "A c.-DIGIT IDENTIFICATION NUMBER I 3 FEOUIRED FAR EACH'·

FRINT "CEFH. THIE WILL BE ENTERED FRCM THE CONSOLE FRIAR TO"
FRINT "DIGITIZING A CEFH. A MAXIMUM OF ·20 CEPHS MAY BE '
PRINT "TRANS.FERED TO ANY ONE DIEC. "

PRINT '• "

INF·UT "PRESS RETURN TO 1-ONTINUE: ..Ii

FRINT TAPt-1.01:TAB<5.5)

FF INT "FNTER THE NAME OF THE DATA FILE THAT M TO PE":TAP< ··.5:
FRINT "CREATED. THE NAME CAN BE Ate ALFHA-NUMERIC'•: TAE,t7.5,

PRINT "COMBINATION. BUT MUST START WITH A LETTER. " ; TAB (8.5,
FLINT ·'THE FILE NAME MI-IST BE FRECEDED BY DE} 1: .":TAFI(1.5)
FRINT "THE NAME MUST BE IMMEDIATELY FOLLOWED WITH":TAE< :0.5 i

PRINT "A PERTOD AND THE THREE LETTER·E DAT. FuR": TAB ( 11.59
FRINT •EXAMPLE TO NAME A FILE CEPH ONE SHOULD":TAB, 12.5;
FRINT ••ENTER 89.1.1:CEPH.DAT FOR THE FILE NAME. "; TABC : 3,5)

INPUT "ENTER THE FILE NAME : ". INFLS

PRINT " "ITABA 15,5,

INFLIT ··ENTER THE DI EC NUMBEP : ", DI ECNM

RETRT : OPEN #5. I NFL•. OUTF LIT
IFNM : PRINT TAR(-1.0);TAF{(10.55

INPUT •'ENTER THE NUMBER OF POINTS TO BE TRAN:.FERED: ".NMBR
LET OFFT = NMBR
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File 89 1:FLTLOD.BAE·El.4] printed or, 0/0/0

IF NIMBR := 10,) Al JD NME.R I 1 GOTA 11( 1
GOTO IFNM --- ----- - -- - -- -

NX 1': PRINT TAB{-1.0):IAEL5.5)- . __- --- ._.-- -_--- - --

PRINT "MOUNT CEPH TRACING. LINE UP THE EDGES WITH ":TAB (6.51
PRINT "THE MAFF ON THE DIGITIZER. ":TAB(7.5)
FR:NT "A 6-DIGIT PATIENT NUMBER MUST NOW BE " 1 TAB (2.5)
PRINT "ENTERED. THE LEFT MOST DIGIT IS THE SEQUENCE'·;TABID.5)
FRINT "NUMBER WHEN A PATIENT MAY HAVE MORE "; TAB(10.5 )
FRINT "THAN ONE CEPH.- THIS-NUMBER CANNOT- BE ";TAB(11.5)
FRINT "LES·E THAN (li.":TAB(35,5)

PU·· : INPUT "ENTER 6·-DIGIT PATIENT NUMBER :". F'TNM

IF FrNM := 10*vo GOTO NXI

1=. F O Rt.IM

N,2 : OFEN #3."TRM: BITFAD".INFLIT
FR:NT TAB( -1.0):TAB5,5>

PRINT "POINTS MAY ONLY BE RECORDED FROM WITHIN THE -" ; TAP 1.5>
PRINT "BOUNDARIE? OF THE MARB B ON THE DIGITIZER. IF":TAB(7.5)
PRINT ·'A MISTAKE IS MADE. PRESS THE STYLUS TO THE"ITABLS. 5)
PRINT "RIGHT OF THE RIGHT-HAND BOUNDARY. ";TAB(*.5) - _.. _.---
M INT "THIS WILL CAUSE THE FREVIOUS ENTRY TO BE":TAB(10.5)
PRINT "ERASED. TO RESET THE PROGRAM. RESTART A":TAB{11.5)
PR INT "TRACING, OR EXIT.FROM THE PROGRAM PRESS":TAB(12,5)
FRINT "THE STYLUS ABOVE THE UPPER BOIINDARY. POI,VT-,":TAB(13.5)
FF INT ··MAY NOW BE ENTERED. "

RDFTS : INPUT *3. X, ¥.FLAG

IF X : = 2000 GOTO RSET 1

IF ¥ 9= 1 0 00 GOTO RSETZ
LET XOUT(981) = X

LET <OUT GLIBl ) = Y

IF BUB1 = NMBR GOTO WTFTS

9. Bl = ELIE,1 + 1
GOTO ROFTE

REETI : LET EU81 = SUB: - 1
IF E+LIBI = 1 LET SUE,1 = 1

FRINT TAB(15,5,:TAB(-1,9);TAB{14.5);
F F INT ·· i Gill ARE NOW ENTERING POINT 41 : "TE·I:Bl

GATO FDP"E

FEETZ

RECEF

LET =.1 'B 1 = 1
FRINT TAR(-1.0):TAB,10.5)

INFUT "DO 7OLI WISH TO EXIT FROM THE PROGRAM CY OR N) :".AN1*
IF AMI S = 0' r· GOTO ENDRT
FRINT TAB,-1.0);TAP(10,5)

INFUT "DO YOU WISH TO RESET THE PROGRAM CY OR N) : ·· .AN1*
IF AN 10 = "N" GOTO RECEF

CLOSE #3

CLONE 05

CEFNM =O: NMPR =0: FTNM =0
GOTO RETRT

FRINT TAP-1.0):TABt10.5)

INPUT "DO ¢01.1 WIE.H TO RESTART THE TRACING (7 OR N) :".AN:*
IF AN:$ m "N" GOTO RSETZ
CLOSE *2

01-ITC, NX 1
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File [,34 1:FLTLOD.BA311,41 printed or, 0/0/0

WTPTS : PRINT #5.CFPT,FTNM

SUB 1 = 1

FOR I =1 TO 100
p·FRINT 1¢5..<C,!JT< 3.UE,li;YOLIT,S.I.Gl)
LET ·El-!Bl = SUB 1 + 1
NEAT I

FOR I=1T020
PRINT #5.FLS

NEXT I

LET CEFAM = CEFAM + 1
LET E.LIBI = 1
IF CEFNM I ¢,0 GOTA ENDRT

RTRY : FRINT TABL-1.0,;TAB,5,5)
INPLIT "DO YO].1 WISH TO ENTER ANOTHER CEFH CY OR Ni :'•·41•12•
IF ANZS = "N" GOTO ENDRT
IF ANIS E "Y•' GOTO RTR¢
CLOBE *3

GOTO N/l

ENDRT : CLOSE #3

CLOSE *5
OPEN #7. "TRM:PRINT".01.1TFUT
PRINT *7.CHR(12)

PRINT #7, TAB<40);"THE NAME OF YOUR FILE IS :";INFL*
PRINT #77. TAB( 40) i "YOUR DISC NUMBER IS":DISCNM
PRINT 07,TAB(40):"YOLI HAVE TRANSFERED":CEFNM; ··CEFHS TO THE DISC·'
CLOSE 17
END
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RSTRT

VARIABLE OPEN OUTPUT

SPECIFICATION FILE 'INF Ll|"
I a O FILE

1 I.N. i

VARIAILE AND

CONSTANT

DEFINITION

POINT NO·

NMBR

¢ NWIR
INTERFACE
WITH PLOT

SUBROUTINE

NXI

·4216 PN.

fc·00
>I

DISPLAY  PATIENT NO

PROGRAM   PTN MCHARSTC / /

RNM 1

FILE ENTRY

INSTRUCTION

'ENTER FiLE C NX,
NAME AND )

4 DISC NO /
/ OPEN INPUT

FILE  liTPAD"
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RSET1

T POINT 
ENTRY

qNSTRUCTION
/

SUSTRACT I

FROM SUBSCRIPT

ADPTS A

READ  SUBSCRIPT
DIGITIZER \

A

$--4RSET2000 3 N SUBSCRIPT , I

"60 >-4 •st·rel < DISPLAYPOINT NO

A

ADDITIONAI
POINTS

IRDITSI

BUILD OUTPUT

MATRIX

h'YES

ADD I TO

SUBSCRIPT

RDPTS1
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WTPTS

1

< EXIT >--1 ENDRT)

RTRY-

WRITE

CFPT O PTNM /

WRITE

 RESET
-RECEFI *OUT

CLOSE Ft LES

RESET VARIABLES
RESET

SUBSCRIPTS

ISTRTI

•ECEF

RTRY

1

.)190/
CEFNM >-|ENDRTI

r 1

RESTART )-RSETZ)
ANOTHER

CEPH
)4 END RT I

\10/
CLOSE INUT

FILE CLOSE INPUT

FILE

NXI )
NXI
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ENDR1

CLOSE

Fl LES

OPEN

PRINT FILE

 PRINT INFU 
/ OISCNIM CEFNM

CLOSE

PRINT FILE

END
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APPENDIX II

SIMDIS. BAS - Program and Flowchart



File DBkl:S.IMPIE.BAStl.43 printed or, 0/0/0

Il*+449494Ift':9941-994•€ 2·$494·*49944*lr•*ft'+44+44·44 /

* SIMDI 3. BAS - THIS PROGRAM WILL CALCULATE *
A DISTANCE BETWEEN TWO POINTS AND ADD TWO *

• DISTANCES TORETHER. *

3.TRSIZ 20
-

MAP1 FNE,R
MAPZ PNB.F.4

MAF: l XYSTR<100)
MAF 2 XE·TR.B. I
MAF: 2 /STR. B. I

MAF 1 AB(50)

MAPZ A.F

MARD B.F

MAF 1 LIN, 50)

MAP2 IN,F,6
MAPI CEFPT

MAP2 CFPT.F.6

M.Pl FILR _ .
FAF 2 FILL. 2,5

MAFt CALCA/10/

MAF- CALC-.F

MAPZ CALCG,F
MAPt ADDIST(10)

ilAF 2 ADDI.F
FLO = 0

START : FRINT TAR(-1.0)
FR INT "THI . PROGRAM I B FOR THE CALCULATION OF A DISTANCE BETWEEN
FRINT "TWO POINTS. THE DEBIRED CALCULATIONS WILL BE PERFORMED"
FFINT ••ON At.L RECORDE OF THE FILE. A MAXIMUM OF {50) CALCULATION
PRINT "MAY BEE EAECUTED PER RECORD. THIS FEOGRAM ALED PERMITE THE
FrINT "ADDITION OF ANY TWO DIETANCES. TEN OF THEEE CALCULATIC,119"
FC INT "MAY BE MAZIE PER RECORD. "
FRINT

INPUT "IDO YOU WISH TO UGE THIS OPTION CY OR N} :".AN10
IP Ams = "N" GOTO EN
IF All• m "¢" GOTO CONTZ
AOT,3 3-'-ART

COp.Tl : FRINT THFA'-1.0): TAB.9.5,
PRINT "FNTER THE NAME OF THE DATA FILE THAT IE TO FE USED.":TAB·'4
FRINT "THE FILE ,·JAME MU·ET BE FRECEDED BY DS).19.":TAB(7.5)
FRINT ··TAE WAI€ MUST BE IMMEDIATELY FOLLOWED WITH":TAB(B.5)
FR:NT "A PERIOD AND THE THREE LETTERE DAT. FOR EXAMFLE";TABC :55}
FFINT "IF THE FILE NAME IE CEFH ONE EHOOLD ENTER";TAB(10,5)
PRINT ·*[,·6,) 1:CEPH.1)AT FOR THE FILE NAME. YME FILE";TAB(11.05)
FRINT "NAME WILL BE THE SAME AS CREATED BY THE";TAB,12.5)
FRINT ··FLTLOD PROGRAM.";TAB(13.5)
INFI IT ·'FNTER THE FIt.E NAME : ··. INFLS

OFELI #5.!:JFL_*,INFLIT
OPE,4 117. "TIM: PRINT".OUTBUT
PRINT 17.CHR<12;

FRINT #7.TAB,40):'·TWG FOINT DISTANCE CALCULATIONE"
DIEOF : FRINT TAB,-:·4':TAR,15.5,
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File DD 1: EIMIDIE.BAE[1.41 pr ir,ted ·,r, 0,0,0,-,

FAIR

INFI:T "DE, vi-iiI wI-H TA 16. Tr•F 2.1-,O DI:TAN-= 0-TIAL A AR h: 4
IF AN·2* = "I." 0070 Ei,Thl
IF AN31 -2 . i ·· 0 1 To Disup

FLO = 1

FRINT TAB<-1.(.,i;TAB<15.51 -
INPUT "ENTER THE WIMBER OF FAIM. TO PE ADDED ;MAX = lui: ··.FR
IF PRE le, 1-,ATO PAIR
:F FFE . 1 GOTO PAIR

FOR ELIEil = 1 TO FRE
FRINT TAB(-1.0);TAB(15,5,
INFUT "ENTER CALCULATION EEOLIENCE NUMBER ,A, : ",LALCA
FRINT " ":THE,(13,53
I t/FLIT "FNTER CAL'll]LATION EE'-'LENCE NUMBFR (P) : ·.CALEB
CALC 2( FIIB1 ) = CAL-**
CALC) i BLIB; ) = CAL,-B
NEAT 7.El

ENT;:1 : FPINT TAB<-1.0):TAE<15.91
INFL.IT "ENTER THE NIIMPER OF CALCI.'LATIC.NE ,MAX=OC,) : ". :2 - t.11
TF CAL,NMI - =,0 ,>OTA ENTR]

PRINT TAB, -1.0)

FRINT "TWO FOINTE WILL SE AD ED FOR EACH OF THE CAL CULATIONE
PRINT "TrIE:E WILL BE REFERED TO AB POINT [A, ANn POINT (Bi.-
PRINT "THE EEOUENIZE NUMBERE OF EACH FAINT SHOULD BE THE"
FRINT "REEFONEE. IF IT IE DEEIRED TO EXIT FROM THE FROGRAM"
FRINT "ENTER A (01 FOR FOINT (A). "
PRINT " "

INPUT "FRESE RETURN TO CONTINUE", AN2$

LET El.IBt = 1
LET CLTOT = 1

1-ALF : FRINT TAB,-1.63;TAE,(15.5
FRINT "THIS IE CALCULATION NUMBER : '•:CLTOT:TAE,(17.51
INPUT "ENTER POINT (A) : ".PTA
l F FTS I 1,30 r,OTA r..LF
IF FTA = d ,-,i-,r,Ii =,4DRT
IF PTA Z O COTO CALF
PRINT " ": 748 A li.53

•HFUT "EliTER FAINT F, : ··. P TB

IF PTB L 1,JO GOTO CALF

1 F F TR 1 1-,ATO ,-AI F
Al:TVT " "-TAR,20.50
INFLIT "APE THE (A) -tiIi 13) VALUEE CCFREC' 4. r CR 14, : ".COR*
IF COR; = "N" GOTA, CALE
L FT 44 3,.Rl, = FTA

LET 8 ( 3 I.IB 1 ) = FTB
£ FT CLTOT = FLTOT + 1
LET ELIFil = E :.IR L + 1
Ic CLTIOT := CALUM GOTO CALP

NARED : l ET ZUBt = 1
PNTRI, : INFUT 03,CFFT. FNB
k r F [1 : INFIIT 1*£,i=TR·Zilpl,.13TR,31'Pli

LET BLIE[ 1 - :I:61 + 1

IF EUB1 . ll) 1 GOTO XYRID
LET -l_IB i = 1

FILRD : TNFLIT •F.FILL

LET 2.1-Fl = ZUEr,1 + 1
IF El.Bl - 21 GOTO FILID
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File DEF 1:EIMDIS.BAE[1,41 prir,te,1 or, 0/0/0

IF EOF.5, = 1 GOTO ENDET
LET SUB 1 = 1

CALl : LET ·:UBA = A t EUB 1 )
LET EUPB = B(EUR1 )

LET XAS·/ = ,(STR LAUBA 2
LFT PAS V = ¥·3 TR C E.UBA)
LET XB€ 4 = HETE C E UBB,
LET YBEV = YETRIEUBB)
LET DIFEV = EARL<XASV - ABSV)*42 + (YASV - YB€V)**2)
LET L = DIF EV'200
LET L=L* 25.4 -- __ _

LET IN (Fufl i = L
IF 3 VE 1 - E AL_XM GOTO FRTRT
LET D-Fl - D.'Bl +1

AOTO CA.1

=ATFT : DFINT»7.FNE

LET El-Al = 1
FFTZ 2 F R I NT #7, T AB (10,; ··F OI NT '· :AL SUB 1 11 ·' TO " :BC E LIB 11; ·' EOUALE ·· 1 INLEUB 1); " mm. '

IF 31-!Bl = CALNM GOTO Cl FLG
LET SLIBI = SI_t41 + 1
GOTO PRT- - - -- - --

O FLIC• : IF PLC• = A GOTO NXECD
FOR zI,Bl = 1 TA PRE
CAL.CX = CAL<2(EL.[1311 : CAL_CY = CAL,2(3!.!Bl)
ADE,1(34!Bl) = INCALIX) + IN(CALCY)
NEXT EUBt

FRINT #7." "

FOR ?l IB 1 = 1 TO FRS
FRINT *7.TAB(10): "CALCULATION ":CALC-2(31-'81): " + •':CAi-23<?LIEd ):
FRINT 07,·'EQUALS "WAL[Il(SUB11:" mm. ··
NEXT EL:Bll
13ATO NkRED

ENDFT : ,- L DEE *5

=FINT TAB'-1,0):TAB(15.53
FE INT '•THE TWO POINT DIETANCE FFOC·PAM M COMPLETE":TAB<ld.Fi.
INFLIT "FREER RETURN FOR NEXT PROGRAM",ANIS

EN : Er,[1
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SPECIFICATION
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C DISOP
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CHARSTC
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,/' USE OPTION 
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CONT, .r

-»-IPAIR)
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INSTRUCTION)
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/
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ENTRI

' CALCULATION 1

, NO CALNW

NXRCD

PNTRE

 XYRD

SET SUBSCRIPTS

AND VARIABLES

»

CALNM

T

' POINT ENTRY j
£ INSTRUCTIONS

SET

SUBSCRIPT

SET

SUBSCRIPTS

READ

POINT NOCALP , 
PATIENT NO

ENTER \
SEQUENCE

(A) a (B} 1 READ

POINT5

INTO MATRIX 

VALUES

CORRECT
>--iCAL,

<101 POINT£READ

BUILD FILRD

MATRIX 3

READ

REMAINDER
OF BLOCK
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PRTRT

l
PRINT

2I PNB

PRT2

EOF

SET

PRINT

CALCULATION 

SUBSCRIPT

I .

SUBSCRIPT
TO CALNM >--1 PRT21

CALI

CKFLG

SET

VARIABLES

FLG

PERFORM

CALCULATIONS / PRINT ADD

 Ott-rANCEVALUES

SET

MATRIX 6CD

SUBSCRIPT

TO CALNW
'»--4 CALII
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APPENDIX III

ANGLS.BAS - Program and Flowchart



Flle DEF 1:ANGLE.BAE.[1.4] printed or, 0/0/0

* ANOLS.RAE. - THIS PROGRAM CALCULATEB A •
• THREE FOINT ANGLE FROM COORDINATE VALUES *
* ETORED IN A DIEC FILE.                                                        -.

ETREIZ 20

1 14# i i= E+A T

Il.FL EFFT.F.
MAF 1 PreR

MAFZ FNB.F,c,
MAF 1 X W 3 TR (li*,u)

MAE 2 XETR. 8,2
,!AF- ¥:TR.B.2

r•A.Fl AB<5,1 1

MAFE A.F

MAPZ P.F

MAF- C.F

MAP 1 DEC.RECE,v) -
'!APL DE).F

r,Apl FILK
MAF- FILL,3,5

ETART : PRINT TAB(-1.0)

PRINT '•THIS FROGRAM I FOR THF CALCUI.ATION OF OF AN ANGLE"
PRINT "DEFINED BY THREE FOINTE. THE DEEIRED CALCULATIONS"
FRINT "WILL BE FFRFORMED ON ALL PECORDS OF THE FILF. A"
FRINT "MAXIMUM OF {50) CALCULATIONE. MAI BE ECECUTED"
FRINT "FER RECCIRD. "

c R I NIT " ·•

Il,AIT "DO ¢OU WIEH TO LIEE THIE OPTION CY OR N) :'•.AN11
IF Aill; = "N" GOTO EN

IF AN1$ = ··Y" 1-.ATO, i.imiNT 1
GOT,-1 3 TART

ONT 1 : MFINT TAB.-1.,-,i:TAP(e·.5)
PRINT "ENTER THE NAME OF THE DATA FILE THAT IE Toi BE":TAB(c.53
Fc:INT "I'=ED. THE FILE HAMIE MIET BE PRECEDED, 84 [,4 1:.";TAE,-,5.
UNT "T-E NAME MIJET PE IMMEDIATELY FOLLOWED WITH A·':TAB< 3 5)
FAINT "FERIC.D AND THE THFEE LETTERE DAT. FOR EXAMPLE IF";TAB(3.5,
FFINT "THE FILE NAME IE CEFH THFN ENTER DSI'l:CEPH.DAT ";TAB<10.5 i
FFINT "FOR THE FILE NAME. YOUR FILE NAME WILL BE THE ":TAB(11.53
PRINT "EAME AE CREATED BY THF FLTLOD PROGRAM. ":TAB( 12.5)
INPUT "ENTEF THE FILE NAME : ".INFL*

OFEN #5. INFLS. INFLIT

i.,FEN $17. "TEM: FRINT".ALITPUT
FRINT 147. r hE: 41-1

FRINIT #7. TAB 4 40 1 ; " THREE FOINT ANG.E r ALCLATIONE

ENT; 1 : FF:IlIT TAB( -1.0):TAB(1=..5)

INFUT '•ENTER TPE NI-ltlfER OF CALCULATIONS (MAX=50, :",CALNM
IF CALNM - 1 GOTO ENTR 1
IF CALUM 5,0 COTA ENTA 1
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File T,9,1:ANGLJ.BAS[1.43 printed on 0/0/0

FRIAT TAB,-1.(,

FRINT "TMREE FOINTS WILL BE AD Er' F,DR E.,·•CH OF THE CALCULATIC 118.
PRINT "THEEE WILL BE REFERED TO AE POINT (A). POINT (B). AND"
PAINT "POINT (C ). THE BEOUENCE NLIMBERS OF EACH FOINT 3 HOLILD"
FRINT "BEE THE RESPONSE.-POINT (Bi WILL BE OUNE,IDEAED AS THE"
PRINT "POINT OF THE CALCULATED ANGLE. IF IT IE DEEIRED TO EXIT"
FRINT "FROM THE FA,DORAM ENTER A iiI), FOR FOINT ,Ai.
INFLIT '•FREEE RETURN TO CONTINUE :",AN.26

LFT Et:Bl = 1

LET CLTOT = 1
CALF : FRINT TAR(-1.A):TAB*15.51

FRINT "THIE IE CALCULATION NI.IMPER : "·Cl.TOT:TAB# 17,5,;

INFUT "ENTER POINT LA, : ".FTA

IF FTA J 1 00 GOTO CALP

IF F TA = 0 2-,Tri EN[IRT

:F PTA 1 0 GOTO CALP

FAINT " ";TABilE.5,

:t,FUT "FNTER FOINT <B i : ", FTB

IF FTB L luu GOTO CALF

TF PTB : 1 GOTO CALF

FIINT " "::TAB(11.5)

:AFUT "ENTER POINT (Cj : ". F TC

IF PTE J 100 AOTA CALF

TF FTC :1 GATO CAl P

PRINT " " 1 TAB (21.51

IMPLIT "ARE THE VALUES FOR (A).(B). AND iC) CORRECT (Y CIR NJ

IF CORG = "N" GOTO CALF

LET A(SUBt) = FTA ---

LET B(Ellbl) = PTB

i -ET C ( 3.I_lP 1 ) = FTC

LET GLTOT = CLTOT + 1
L ET El.IB 1 - E l_IB 1 + 1

IF CLTOT ·= CALNM 1-.OTO CALF

· i LEIF $

NXErri : LF- '31 P 1 = 1
FNTRD : INFLIT #5. CFFT.FNE

x YFI, : INE'IT •,5./=TR(31_,F]).¥379,3,-Bl;

LET DIBL = DIE,1 + 1

IF 0.51 2 101 GOTO XYRD

LET «B 1 = 1
F:L:DI : I'JFI,T *5-=ILL

LET EUBI = ADRI + 1

TF Ilfl --t GOTO FILF:r,

IF E,?F i= = 1 6,I]TA ENDE T

LET SUpl = 1

FAL 1 i LET :J.ISA = A ( 31-IE, 1 )

1 FT fl.IAR = Ri ?1131 3

LET E.LiRC = CISUB li

I FT 0AEV = AzTRiLIBA,

LET *AB'/ = YE.:Re -1 IFIA,
LET 1.BEV = *3.TRCALIBRi

I ET TRzv' = :ZTR{ ilIP)
1 CT X,- =V = CZTE . 2,161- i

LET ¢1= E 1 - YETRi 31_'Bil i
1 FT- DIF:vl = zi-,F.4 2*Ar·V· - *FGV)*+2 + +PA=V - '/BEV)**I J

LET D,IFEVE = ·h-,LE ( ')(R:V - riZ:·V)**2 + 4,REV - Yi- 6.Vi*•.

LET DIFEV.. = 30;F.' 11.C'?V - X.AEV)•*2 + CYCE'/ - YAEV,**21
LE' 4 = DIFT'/1
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File DEP 1: ANOLJ.BAE[l. 4 ] prir,te,j or, 0,0/0

LET , = DIFE:-

LET Z = DIFELL
LET RA#1 = ACE(i(Z•Z)-2*•¥)-X*K);/-(2*Y•*))
DE,)(ELIBi) = (RA[,1•190)/3.1417

IF Elfl = CALNM GOTO FRTRT
LET 61.181 = 31-IE,1 + 1

ACTO 2 Al- 1

FRTRT : FRINT #7.FNB

LET BUB 1 =1 -

FRTZ : FRINT #7.TABil„.1"ANALE OF FOINT ··:Fl<Ellft)*" = ··:[LE,-. +61.181 i:" DEC,
IF El_IBI = CAL,•111 GI-ITC NARED

LET El.181 = EUB 1 - 1
GOTO FRTL

ENDRT : CLOSE #CK

C LA E E #7

FFINT TAP,-1,0);TAB(lf.5)

FRINT "THE THREE POINT ANGLE FROGRAM IE COMFLETE.••:TAB,le.5,
Ir.PLIT "FREES RETUEN FOR NEE€T FA-,E.RAM. ".AN.1

Er J : EtiD



VARIAILE CALNM

SPECIFICATION \

START i |

/ 5

PROGRAM

CHARSTC

' POINT

ENTRY

INSTRUCTION

)
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FILE NAME 't
INSTRUCTIONJ
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I . /\
' ENTER CALCULATION

FILE NAME )  NUMIER INFLLS  \
/
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INPUT & OUTPUT
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\11¢0,
r PRINT
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/
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.T.

PT.

2
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CALCULATIONS

 CALNM 
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r-(CALA
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XYRD

/

POINT C

PTC

READ POINTS j
INTO MATRIX,f

/ 1
FIL.0 , I

V'04/
PTC 3 / READ FILL4-(CALP]

/1\
vA UJ ES

CORRECT
,>-(CAL_P

CALI

BUILD MATRIX

SET SUBSCRIFT
SET SUBSCRIPTS

AND VARIABLES

CLTOT

,/'CALN ht·-'
PERFORM

CALCULATIONS

NXRCD

SET

SUBSCRIPT
BUILD

MATRIX

PNTRID 
READ

CFPT, PN 8

-

SUBSCRIPT

TO CALNW
»---ICALI 1

PRT
RT
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PRTRT 1

PRINT

PNE

PRT2 , 1

PRINT

ANGLE

VALUES

/1/

SUISCRIPT

TO CALNM

a

ENDMT

CLOnE

FILES

PROGRAM 1

COMPLETED ,

EN

END
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APPENDIX IV

ANGL4. BAS - Program and Flowchart



Fil., DE , 1: ANC,1 4. %.3 rl.47 Pr lr, +4,1 -r, Ci /0/0

-

ANG.L_4.SAS - THIE FROORAM CALCULATEE AN ANGLE •
* DEKINED h FOLIE NOINTE FROM COORDINATE VALUES •

STOFED IN A DISC_FILE.- -. ... - .- _

ETREIZ 20

MAF 1 CEFPT

MAF Z C FT T.F .4

MAF 1 FHER

MAFI FNB F :
MAPI ,<,-TR, 11,1,3

MAFZ .(STR.B.2

MAF: 2 ¥ STR.B,2

MAF 1 AE , =.0 i

MAF- A,F

MAF- B.F

1 IAF 2 1-.F

MAP- D.F

MAF 1 DEBAE(50, - - ---

MAF: DEO. F
MA; 1 FILR

MAF 2 FILL,3.5

ETART FRUIT TAB(-1,0) - ---

PRINT "THIE PROGRAM IE PC,R THE C„LCUL ATION OF AN ANGLE"
FRINT "DEFINED B¥ FOHIR POINT:.. THE DE' IF·EDI EALOILATIONS"
FFINT "WILL BE FERFCRMED ON ALL RECORDE OF THE FILE. A "
PR INT "riA i I MI.IM i-,F ( 50 ) i- At C ULAT IAN :. MAY BE E x EC LITED "
FRTNT "FER RECARD."

F B INT " "
: LIFUT ·' rin ,·011 WT 3.H Tri liEE THI P AFTION , Y OR N J : " . AIJ 1 •
IF ANt; = "N" 4,-Tri EN

IF AN 1• = "r" 60-0 CENT 1
A-iTA ELIAT

CCINT 1 : FRINT TAB,-1.0,;TAB5.5)

FF INT "ENTER TRE NAMF AF THF FATA FILE THAT I= TA, EE"i TwF,( r .-
PRINT "HEED. THE FILE NAME Ml':T BE PRECEDED B¥ 39 1:.
"TNT "THE NAME MUET BE IMMEDIATED FOLLOWED WITH A";TAB(3.5,
FRINT '•PERIOD All[· THE THREE LETTER E DAT. FOR E·(AMPLE IF'·:TABC
PRIr,T ·'TAE FILE NAME M JECH TWEEN ENTER [,31 1:CE=H.D,T": TAP(1(,
PRINT "FOR THE FILE NAME. YOUR FILE NAME WILL BE Tr IE";TAB(11.
cRINT "EAMF AS CREATED 81 THF FLTLILD FROG.RAM. ":TAR. 12.fi
INPUT "ENTER THE FILE NAME :".INFL•

AFEN Ne:, INFL S. INFIIT
APEN *-. "TRM:PRINIT".01.ITPUT
FF:IJT «:.CHR.123

FRINT 417. TAFt, 40, : "FAIil= FAINT ANCLE 1-Al.,21.,LATICNE

ENTR 1 : FRINT TAh--1 .uit'Aih 15.5,

INF=UIT ¢'ENTER THF NI,MFEF AF CAi.CIN.ATTOLIZ illAA==°.,ii :".I-Al T.Ill
IF CAL.AM = 1 61?TO ELITR 1
IF CALNM 50 GOTO ENT!1
FEINT T„.R,-l.*,i
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File [:31 1: AN•l.4.BAE[ 1.4 ] prir,te·1 ,·in 1-1,0/0

FRINT "F,-11 la FOINT E WILL BE AV Er• A-,A E-.CA "F THE CAL,-111.-U·i'i=. "
FFINT HEZE WILL BE .EFERED TO AE, FOILIT ;A, , FOIN-T (B) . POINT"
PRINT "(Ci, AND POINT #D). THE EEOIIENCE NUMBERS OF EACH FOINT"
FRINT "EHOLILD BE THE REE.FONSE. FOINT (A) AND (C ) WILL DEFINE THE'·

FFINT "THE CALCULATED ANGLE. IF IT I E DEZIKED TO EAIT FRJ,1 THE"
FE INT "FROORAM ENTER A (O) FOR FOINT (A i."
INFLIT "FREEE RETURN TO CCUTINUE : ",AN-$

LET ELIBI = 1:IET A TOT =1

FALP : PRINT TAR-1.0);TAR(15.5}

FRINT ·'THTE IE -ALCULATION NUMBEF : ";CLTOT;TAB(17.5}

I NF 1.1 T "ENTER POINT 4 A ) : ",FTA
IF FrA 10() GOTO CALF

IF F TA = iL GOT,0 ENDR T

IF FTA A GOTO CALF

FRINT " ":TAB(19.5)

INFLIT "ENTER F·OINT (B) : ··, PTB

TF FTP lin, OOTO CALF

IF FTB I 1 GOTO CALF

FTINT " ·';TABCID,53
TN'UT " ENTER POINT (C i : " , FTC

IF PTE : 100 GOTO CALP
IF F TC < 1 GOTO CALF'

PRINT " ":TAB20.5

INFI IT "ENTER FOINT AD) : ".PTI)

IF FTD J 100 GOTO CALF

IF PTD . 1 GOTO CA_P

FRINT " " 1 TAB (22.5)

INPUT "ARE ALL VALUES CORRECT LY OR N) : ··.COM
IF CORS = "N" OCITA CALF·

LET A1781) = FTA
LET BfEUBI) = PTB

LET ((3051) = FTC
LET D< Bl-!Bli = FTID

LET CLTOT = CLTOT + 1
LET =Ilf i = Ell31 + 1
IF ,-LTAT '= C Al_Nil 01=TO C ALF

TURED : LET D.,Bl = 1

FNTED : 2,PUT •5..CFPT,PNB
XrED : 1 'FI_IT #15,GTR 16,-421),¢9TRCEI.IR2)

LET D.!Pl = 31-!Bl - 1

IF EUPI : 101 ROTC, X4 F D

LET =Upl = 1

FIL.Fir, : INFIG *5.FILL

LET -Utl = SUil + 1

IF -1111 -1 AOTO Frt An

TF El-IFIm, = 1 GOTO ENDRT

LET EUBI = 1

r AL 1 : 1 ET Cl:A = A( 31'Pl i : LFT Al iPB =R C E I.IE 1 )
LET EUBC = C L E.811 : LET ELED =D i EUB 1 2

LET X„=V' s ETE i :1 IRA) : 1 FT ,2,7 = rETR. 1-Fi ,
LET *BV = (=TIT , cliPB. : LFT ie?V = META i 21!BP ,

LET «EV = /TE(?IFF< j : IFT i,-=V = ·:TR.=IP,-,
LET r,R'.1 =· tETR EL,Br,, : 1 E-r 'n=·.' = ,=-Al :1!pr-'i

LET T,EV = Xi-EV - XAEV

-ET . r .' = :C 6 VAE

LE- .DEV - <DEV - T, E
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Flle DE+ 1:ANAL•.BAE[1.4] pririted or, 0/0/0

LET NE,EV = FI,EV - T.E'.r

LET XCE V = AAEV
LET i r EV = ¢A 3 V
LET DIFEVI = 38&( (XESV-XBEV)**2+I ¢CSV-YBEV)**2)

LET DIFSV- = SQRil,(BEV-*DEV)**2+L f'BSV-fnE,Vi*•21
LFT DIFEVE = zOR,lk[IEV--ACEV)**2+(friEV-PE-V)•4*2)

LET W = DIFB'l

LET r = DIFLV-
LET Z = DIFEVE
LET RAD1 = ACE<(CY*Y )-1 X*X)-(Z*Z) )/-(2*Z*X))

DEG, SUB 1 ) = ( RAD 1 *1201 /2-1417

:F 31.151 = CALLM GOTO FETRT
E LIB 1 = 2 LIB 1 + 1
C,C,TO Er'ill

FRTRT : FRINT 1,7,FNB

2 LIB 1 = 1

FCTZ : FRINT 47.TAB(10);"ANGLE VALLE = ·':DEC,(El.Fli:" DE. 3"

IF El.let = CALUM GOTO NxRCD-

=.1.18 1 = ELIB·i + 1

AOTO FRTZ

ENDRT : CLO·-E *5

CLOEE #7
FRINT TAR(-1,(.i);TAB<15.5)
FRINT "THE FOI IR POINT ANGLE PROGRAM IS COMFLETE. ",TAB(14,

INFUT "PRESS RETURN FOR NEXT PROGRAM_?*ANG:&
Et.1 : END



VARIABLE

SPECIFICATION

102

(CAL.Pk-

START 
r

L CALN M

/ PRINT 

PROGRAM CHARSTC \INSTRUCTION,
< ENTRY

/ I
CONTI

.

r FILE NAME
, INSTRUCTION

SET

VARIAaLES

\ CALP

' ENTER '

FILE NAME

INFL*

/CALCULATIONNUMIER

OPEN

INPUT & OUTPUT

FILES / POINT A

PTA

PTA

V

OINT

PTI

PTl

1

f PRINT
TOP OF FORM

AND HEADER 
\_/END11

ENTRI • I

/ NUMBER OF 7
CALCULATIONS

 CALNM /

B
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2
NXRCD

POINT C

PTC SET

SUBSCRIPT

PTI h»+CALPI

PNTRD

JINT D \

Plo L*YRD

READ

CFPT, PN@

READ POINTS

INTO MATRIX 
PTO

3--ACALM

FILRO

VALUES

CORRECT
---[CALPI READ FILL

BUILD MATRIX

SET SUBSCRIPT

/END)
EOF

/ VT)

CLTOT

NXP

CD

/-CALP
:ALNM-
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CALI ' ENORT

1 1

SET

SUBSCRIPTS CLOSE

AND FILES
VARIABLES

PERFORM

CALCULATIONS
PROGRAM 

COMPLETEDj

EN 1

BUILD

MATRIX

TO CALM M -e

EN D

SUBSCRIPT.

PRTRT

PRINT

PN 8

PRT2

PRINT

ANGLE

VALUES

 SUBSCRIPT
 TO CALNM

.7
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APPENDIX V

PTLIN. BAS - Program and Flowchart
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File 211:FTLIN.BAB[ 1.4] prlrited „r, 0/0/0

*.

* FTLIN. BAE - THIE PROGRAM CALCULATES A *
FEFFEENDIC!!1.-R DI STANCE FROM A PAINT TO A *
LI NE. - - + ---- -

-TREIZ 27

MAF 1 CEFF T
MAPZ CFFT.F.c

MAP 1 FNEIR

MAF- FNE.F.6

MAP1 XY E.TRI 100 1
MAFZ RETE.R,2
MAP 2 Y STR. 5.2

MAF 1 AB450)

MAFZ A. F

MAF- B,F

MAF 2 U . F

MAPI FILR

MAP2 FILL.-.5

MA21 LIN,50,

MAPZ IN.F.

ETART : PAINT TAB(-1.0)

FRINT "THIS FROGRAM IS FOR THE CALCJLATION OF A FERFENDICULAR"

FRINT "DISTANCE FROM A FOINT TO A LINE. THE DE E: RED"
PRINT '·CALCULATIONE WILL BE FERFORMED ON ALL RECORIDE OF THE"
FFINT "FILE. A MAAIMUM OF (50) CALCULATIONS MAY BE"
FRINT "EXECLITED FER RECORD. "
FRINT " "

INFUT "IICI *OU WIEH TO UEE THIE Fc OGRAM i ¥ OR N) : ··.ANIS
IF AN14 - "'4·· i-,C,TA EN

IF AN la , "f" GOT D CONT 1
AOTO E-ART

CONT 1 : FRINT TAB<-1,0):TAP(5,5,
FRINT ·ENTER THE NAME OF THE DATA FILE THAT IS TO BE L'BED-":T..2(:
"INT ·'THE FILE NA[•E ill-le T BE FRE·-EDEDI h LA [: . ": rAE,(7.5 i

FRINT ·THE NAME MUET EE IMMEDIATELY FOLLOWED WITH";TABCE.5,
FRINT "A FER I OD AND THE THREE LETTERS E.,T. FOr, E KAMPLE" 6 TAB, '.53
FRINT ··IF THE FILE NAME I? 1-Em•-1 ONE EHOULD ENTER "*TH/(16.5,

FRINT 'DB 1:1IEFH. DAT F-,h i-HE F i LE NA E. ineR FILE";TAB(11.51

FRINT "NAME WILL BE THE 6.ME AS CREATED BY -tHE":TAB(12.5}
PRINT "FLTL,-ID FRAC.RAM. "; T„B, lE,5>

INFI.,T "FNTER THF FILE NAME : ".INF

OFENI 119. I NFL•,INFITT

C,FEN #7, "TRM:FRINT".OUTFUT
PRINT 47.CHE.,12)

FRINT 07.TAR#46,;"PERFENL,ICI.LAk I,IETANCE CALCULATIONB

ENTR 1 : FfINT TAP,-1.0,:Tr.?(15.51

I .FLIT "ENTER THE :AIMPER 1-,e rIAI C.-ILATIONE *MA, = .,1 : •.i-AL NM
IF CAL-Nt·! * 1 A '-' T A E JTB L

IF GLUM L 5„ GOTO ENTR 1
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File [•41:FTLIN.BAE[1.41 prir,ted ·.n •i,00/•.1

Ff INT "THREE 6,DINT- WILL BE ..El E., F.I . F.r H ,-if THE A-•1-CULATION-
FRINT "THESE WILL BE REFERED TO AE FOINT ,Ai. POINT ,Bi. AND'·_
Pk INT "POINT (Ci. THE SE,C,1.,ENCE NI!MBERS OF EACH POINT SHOULD•'
FRINT "BE THE RESFONEE. FOINTS (A), AND (B) WILL DEFINE THE "
PRINT ·'LINE AND WILL BE Am} ED FOR FIRET. POINT iC, WILL BE"
PRINT "CONSIDERED THE FOINT FFOM WHICH THE FERFENDICULAR"
PRINT "IE TO BE CALCULATED. IF IT IE DEEIAED TO E,IT FROM THE'·
PRINT "FFOGRAM ENTER A AH FOR POINT (Ai."
c R INT " "

INFLIT "FREES RETURN TO CONTINUE : ".ANZI

3971 = 1

ILTOT = 1

TALQ : PRINT TAB4-1.v):TAR(15,5)
FRINT "THIS IE CALCULATION NUMBER : ":CLTOT:TAB,17.5,

INFUT "ENTER POINT (Ai : ".FTA
:F PTA 100 GOTO CALC
IF FTA = i.) OOTO ENDRT

IF F TA E O OCITO CALF

FRINT " ":TABILE,51

ILIFI.IT " ENTER FOINT (B) :".FTB

IF FTB 2 1 00 GOTO CALF _
IF P'TB I 1 GOTO CALF
FRINT •• '·:TAB(10,51

I:JFLIT "ENTER co,INT (C) :".FTC
IF FTC 100 GOTO CALP

IF FTC il GOTO CALF

PRINT " ";TAB(21,51
INPUT "ARE ALL VALUES r ORRECT : ".COR,
IF CORS = "N" GOTO CALF·

A# El.!Pt 3 - FTA
B i RUB 1 ) = FTB
C(GLIBI) = FTC

CLTOT = CLTOT +1 - -
z I-'B l = E LIB 1 +1

IF CLTOT .= CALNM ,-.C,TO C„LF

N,PCD

ENTRD

F:LBI-1

CALE :

3 136 1 = 1

:Nfl_IT *5,CFFT.PNE
INA,IT *5.KETE,1.!Pli.,ETR,31-!Fl,

: i,Al ' E 'rB 1 + 1

IF F Upi 101 ADTO KYRD
<361 = 1

Th.F 1.IT #5. FILL

9381 = ELIBL +1

IF 31:Al C -1 01-'Ti-, FILPri

IF EFF:(5, = 1 ,-«T,-1 E·.IFT
El_,Pl = 1

E I.IBA = AC E JB 1 k

:1.!BB = EnSI.Gl)
3 LIBC = ir L El.IB 1 )

XA.V = ,(PTR, El.'BA 1

rAEV = i E-TR c E LIE. 1

AB·EV = XETR * 31.IE.F i
¢BE.V = f·STRI·.'-IBP ·
XESV = <STR<9!1FC '
1 C 3 '2 - '¥ BTR  E 1-,B,- i

DIFE·/1 = 301:* /AE'v'-16311••.2-+¥AEV-.PEV,+42)



108

File 034.1:FTLIN.BAE[1·4] printed or, 0/0/0

DIFAV:- = EOR#(BE.;-<CEV)•02+(YBE>-,237)*12·
DIFEVZ = 3044 ,XCEV-XMEV,+*2+(YLEV-YAEV)**2)
X - DIFEV1
¥ = DIFEVI

Z = DIFSVS - - - _
RAM = ACE('(7*Y)-(Z*Z)-(X*X))/-(2*7*X))
H = Z·,EINFAI:li

L = H/21,0
L=L• 25.4

IN{31181) = L

IF EUBI = CALNM GOTO_ FRTRT
SUB£ = SUB1 + 1

GOTO CALl

FRTRT : PRINT *7.i:NB

EUBI = 1

FRTZ : PRINT #7, TAB (10): "DI E.T. ·· 1 CCSLIB11: "TO LINE" ;AIE UE,1 ):B{ -UB11 ; "EQUAL
FRINT 07. IN(El-IBl): " rrim. "

IF EUP 1 - CALNM GATO NXECD
31-IBi = E051 + 1

GOTO FRT-

ENDRT : CLOEE *5
ELI-AE #7

PRINT TAE»-1,0);TAB<15.5)
PRINT "THE PERPENDICULAR DISTANCE PROGRAM IE COMPLETE. ":TABI le,5)
INPLIT "FREES RETURN FOR NEXT PROGRAM. ".ANDS

EN END
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ALP

:ALPW-

VARIABLE

SPECIFICATION
CALNM

START  1
/

PROGRAM j / POINT ENTRY j

CHARSTC J \ INSTRUCTION,j

/
CONTI

- I

' FILE NAME 1 SET

INSTRUCTION VARIABLES

 ENTER
FILENAME

' INFL#

/ /CALCULATION1
\ NUMBER J

OPEN

INPUT & OUTPUT

FILES / POINT A

PRINT TOP

OF FORM

AND HEADER

ENTR1 l
,

/'NUMBER OF \

C CALCULATIONS#9 CALNM

--t END

PTA

PTA

POINT I

PTB

PTB

0

'>-4 CALP1

2 1
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(2)
XYRD

POINT C READ POINTS

INTO MATRIXPTC

PTC

 PILRD 
CALP

READ FILL

VALUES

CORRECT \ • ANA

C CALI

BUILD MATRIX

SET SUBSCRIPT

SET SUBSCRIPTS

AND VARIABLES

CLTOT >«CAL•J

PERFORM

CALCULATIONSNXRCD 

SET

SUBSCRI/T

BUILD

MATRIX

PNTRD I

A
READ

CFPT, /NI

SUBSCRIPT

TO CALNM
)--CALI)

RT
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PRTRT

PRI K

PNE

L PRTz
PRINT

DISTANCE

VALUES

//- SUBSCRIPT
 TO CALNM

6

ENDRT

CLOSE

FILES

PROGRAM

COMPLETED

EN

END
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APPENDIX VI

MULDST. BAS - Program and Flowchart
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File D-11:MULDE.T.BAE[1.4] printed •-,r, 0.0,A

* 4

MULDET.BAS - THIE PROGRAM WILL CALCULATE *
• A DI ETANCE BETWEEN TWO POINTS. AND MULTIPLY *

THIE DIETANCE BY A VALVE. *

?TREIZ 20

MAF 1 F TIBR

MAF: 2 FNe. F. e.
MARI Xy,ETRiton)

MAF 2 XETR. P. 2

MAPL YETR.B.2

MAF 1 AB * CIO)

MAP- A,F

MAF- B.F
MAP 1 LIN, 50 1

MAF: IN·F,6

MAFt CEFFT
MAF 2 CFFT.F,4

MAP 1 FILR
MAPL FILL,8.5

START : FRINT TAB(-1.0)

FRINT "THIE PROGRAM Ib

FRINT ··TWO POINTS. THE
FRINT "·31.IFPLIED BY THE

FRINT 'MA BE EVECLITED

FOR THE CALCULATION OF

CALCULATIONS ARE THEN
OFERATOR. A MAXIMUM OF
PER RECOID."

A DISTANCE BETWEFN"
MULTIPLIED Bi A VALUE"

(50; CALCULATIONS"

PRINT " "

INFLIT "DO YOU WISH TO USE THIS OPTION (¥ OR N) :".AN 16
IF ANIS = "N" GOTO EN
IF ANIS = "Y" GOTO CONTI
C,ATA 3 TART

Cr.Tl : FFINT '11#(-1. 0):TAB, r.51
FAINT "ENTER TAE N.•ME OF THE nATA FILE THAT IE· TO BE USED'.":TAE#c.
FRINT ··THE FILE NAME MUST BE FRECEDED BY Dfll:.·';TAB<7.51

FRINT 'THE NAME MU·ET RE IMMEDIATELY FOLLOWFD WITH":TABIE,53
FRINT "A FERIOD AND TRE THREE LETTEFE DAT. FOR E,AMFLE":TAE,Ls.=;
PRINT "IF THE FILE NAME IE CEFH ONE EHO.ILD ENTER":TAF¢( 1.-5.9 )
FRINT "D:1 1:CEFH. DAT FOR THE FILE NAME. YOUR FILE":TAR<11.1.
PRINT "NAME WILL BE THE ?AME AE CREATED BY THE":TAB#12.53
PRINT ·'FLTLOID PRADRAM.";TAE,13.5)
INPUT 'ENTER THE FILE NAME : ",It•4FL*

OFEN #LINFL•,INFLIT

OFEN •7. "TRM:FRINT".01.1-TFI-IT
FRINT 07.CHR(12)
FRINT •7. TAB(40)1"VALLE TIMEE DIBTANCE CALCULATION·B

ENTR 1 : FRINT T.5(-1.0):TAB(15.5)
INPUT "ENTER THE NUMBER OF CALCULATIONS (MAX=50) :".CALNM
IF CALNM ' SO GOTA ENTR 1

FRINT TAB(-1.0)

FRINT '·-WO FOINTE WILL BE Aft ED FI,F EACH OF THE CACULATIC'NE
PRINT "THEEE AILL BE REFERED TO AE FOINT 1 -1) AND POINT 18'. ·
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DEfl:MULDST.BAE[1.4] printed on 0/0/0

FRINT "THE SE,-,UENCE NUMBERE OF EACH FOINT =HOULD BE THE"
FRINT ··REEFONEE._ IF IT IE DESIRED IO EXIT FROM THE FROGRAM··
PRINT ·'ENTER A (0 ) FOR POINT (A). VALLIE (X) WILL BE THE "
FRINT "VALUE THAT EACH DISTANCE IE MULTIPLIED B¢. "

FRINT " " - - i --

INPUT " PREE E RETUF N TO CONT I NUE·• . AN2$
FRINT TAB(-1.0);TAB*15,5)

INPUT "ENTER VALLE -(Xi : ®LVALX

LET GUE(l = 1

LET CLTOT =1-- ---- - - ------ --- -- --- ------ -----

FRINT TABi-l.v);TAB(15,5)

FKINT ·'THIE IE CALCULATION NUMBER : ":CLTOT:TAB(17.9
INPUT "ENTER FOINT LA) : ".FTA

IF FTA .: 100 COTO CALF·

IF PTA = 0 6010 ENDRT

IF PTA I O GOTO CALF - -

FRINT " ":TAB(1=,59

INFIIT "ENTER POINT (B) : .,PTB

Ic FTP I 1 00 GOTO CALF _ _ _._

IF FTB : 1 GOTO CALF

SFINT " ":TAB(20.5)

INFUT "ARE ALL VALUES CORRECT_: 'L COR•_ _ .
IF CORS = "N" GOTO CALP

LET ACELIBl) = FTA
LET 3(9.81} c FTS - ---- -- - - -- --

LET CLTOT = ELTOT + 1

LET 9881 = 3.LIE,1 + 1

IF CLTOT <= CALNM GOTO-LALE·' --.- - -_

LET 7.81 = 1
INFUT #5. CFFT.PNB
INPUT *5. XE·TR·(3·LIBi).YSTR(SUE(1)

LET 3138 1 = ELIBI + 1

IF SUP1 : 101 GOTO X YRD'

LET EUBI = 1
INFUT #5. FILL

LET D.Fl = El.Fl + 1

IF Et-Ift = 21 GOTO FILAD

IF EOF,5, = 1 GOTO ENDRT
LET SUBI = 1

LET E LIBA = ACE I-,B 1 i

LET EUPB = 84 ELIBl)

LET HAEV = ,<ETR( EUBA)
LET YAN = ¥·ETRCELIBA,
LET *BEV = CE,TA< 31-IBB)

LET rBEV = YETRCELIBBi

LET DIFEV = 31-,R(,XASV - XB,EV)••2 + (·rASV - YBEV)*42)
LET L = DIFE 7/ZOO
LET L=L• 25.4

LET IN, BLIBI > =L• VALX

IF EL,Bl = CALNM f.©TO FRTRT
LET EL[Bl = Ejel +1

GOTC, CALl

FFINT #7.FNB

LET B.]B 1 = 1

PRINT #7, TAB (10);"FOINT'•;ACSUE 1); ·'TO" :Ballhl); ··MULT IFLIED E ,
FRINT 07, VAL,; ··E,-1-ip.LE "t INi =UE,1 i : " mm. "

File

EALF

N*FED

FIT-RI

*vRD

FILE.r

CALl

FETRT

FRT2

1

1

1

1 1

t
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File DEF 1:Mill_DET.BAE[1.41 prir,te,J on iIi/0/0

IF El_,BL = CAL'ir! u:,OT,Zi N%:CD

LET EUBL = S.LIE:1 +1 - -- -
r.070 FRT2

ENDR' : CLOEE #5
CLI-lEE *7
PRINT TAB(-1,0);TAR:15,51

FFINT ··THE DIETANCE MULTIFLICATION PROGRAM IE COMPLETE. ":TABil=.5)
INFUT "FREE E RETURN FOR NEXT PROGRAM".AN-*

EN : END



CONTI 
/

PAINT TOP

OF FORM

AND HEADER,
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ICALP -

1

VARIABLE

SPECIFICATION 4- CALN M

START  1PT ENTRY
/ INSTRUCTION 1< PROGRAM  MULTPLN 1

\ CHARSTC j \ vALUE /

FILE NAME \ SET

SPECIFN vARIABLES

' ENTER )
CALP

FILE NAME

i INFL# / -/

-· <' CALCN
1 NUMBER

OPEN ;

i N•UT a OUTPUT

FILES /

POINT A

ENTRI

PTA

PTA

OINT

pro

0

' NUMBEN N <4/OP CALCNS
CALNM /

RT

A
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l 2j
FILRD

l
CALPJ'In .2  READ FILL

I

*ALUES CORREC€ CALP)
1 EC

/END)
IF

 RTj

BUILD MATRIX

SET SUBSCRIPT SET SUBSCRIPTS

AND VARIAILES

< CLTOT ·>--ICALP}

/ULNM - PERFORM

CALCULATIONS

NXRCD

SET BUILD

SUBSCRIPT MATRIX

PNTRO 1

READ j /SUBSCRIFT
CFPT, PNe <04 TO CALN•

C XYRD

(CAL,1

 REAO POINTS
INTO WATRIX

6

7

R 0
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PRTRT

PRINT

PNB

PRT2

PRINT

CALCULATED

VALUES

SUBSCRIPT

TO CALNM

ENORT

CLOSE

Fl LES

PROGRAM

COMPLETED

EN

END
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APPENDIX VII

ADDIST.BAS - Program and Flowchart
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File [,Ell:At,DIET.EAE[1,4] pr ir,ted ,·,r, 0/0/0

'

* ADDIBT.BAE - THI- PROGRAM WILL CALCULATE THE
* DI- TANCE BETWEEN FC,INTE AND ADD THE VALUES FOR A
• MINIMUM OF THREE POINTB AND A MA.<IMUM OF_FIVE. 4

3TRSIZ 20

MAFL PNER

MAFL FNE,F.4
MAP 1 XY 'STS 410",

MAPL *:TR,6.2
MAF- 1=.TR.B. 2

MAP 1 AB £ 51)

MAPL A,F . -- -- -
MAFL B. F

MAF- C,F

MAF 2 D. F
MAF- E.F

MAF 1 LIN(50)

MAPL IN.F.6
MAF 1 CEFPT

MAP- CFFT.F.6

MAP1 FILR

MAP2 FILL.3,5

MAPt CALFTR(50)
MAFZ CALFT,F

FLG = 4

ETART : PRINT TAB(-1,0)

PRIAT "THIE PROGRAM WILL CALCI.LATE DIFTANCE? AFTWEEN FEINT:
FRINT "AND WILL THEN ADD THE VALIBES TOGETHFT TA AIVE A··
PRINT "TOTAL VALLIE. A MINIMUM OF THF.EE FOINTE IE RE'DI,IFFD"
FRINT "AND A MAXIMUM OF FIVE POINTS MAI BE HEED. A NAXITIUM
FRINT "OF (50) CALCULATIONS· MAH PE EXECUTED FER RECORD. "
F F INT " "

INFUT "[,0 400 WI EH TO 1.LEE THI 3 PROARAM (Y OR N) : ·•. Ablt S
IF ANt; = "N" r.?TO EN
IF AN:* = "v " ...,DTO CINT
OOTO ETART

CONT : FFINT TAB(-1,0,;TAB(5.5)
FFINT "ENTER THE NAMF OF THE DATA FILE THAT IE TO BE UEED.":
FRINT " THE FILE NAME MU ·T BE PRECEDED B¥ DE, 1:. ":TAE,17.5)

FRINT "THE NAME MUST BE IMMEDIATELY FOLLOWED WITH'•:TAB,-.01
PRINT '•A PERICID AMID THE THREE LETTER DAT. FOR EXAMPLE";TABi
FFINT "IF THE FILF NAME IE CEPH ONE 'SHOLILID ENTER'·;TAF((10.5)
FLINT "DEFI:CEFH. DAT FOR THE FILE NAME. YOUR FILE";TAR(11.51
FRINT "NAME WILL BE THE BAMF AE 4-REATED BY THE":TA!?,12.5,
PRINT ••FLTLOD FROGRAM. ":TABI.5)

INFI_IT "ENTER THE FILE NAME : •·. INFLI

tOFEN 15. INFL *. I r.F ITT

OFEN *7, "TRM: FR INT " . 01-!TPLIT
FRINT 117.CHF,12,

1, n
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File [,311:ADMET.BAE[1.41 printed i , r, 0/0/0

FRINT 47, TAB 149.,i; "Att ITIAN Elf METANCE CALCULATIONE
EUBZ = 1

ENTRI

FTNTR

1. ALF :

FRINT TAB(-1,0):TAB(15.51
INPUT "ENTER THE NUMBER OF CALCULATIONS (MAX = 50) 1".CALNM
I c. CALNM - 5,7 GOTO ENTR 1

00zl.·p ZRCI,_IT

PRINT TAB-1,0,:TAB.15,5)
INFUT "ENTER THE NUMBER OF POINTS FOR CALCULATION : ".CALFT(EVAL)
IF CALFT(SUB-) 2 5 GOTO F TNTR '

IF CALF-(31.152) < 3 GOTO PTNTR'_ - _- _- _
IF FLO = 1 GOTO CALP
FRINT TAB,-1.0)

RCINT "THE FOINTE WILL BE REQUEETED IN TERME 1-112 THE LETTE= 3 ··
FRINT "(A) THROI.11:.H (E). DEPENDING LIFON THE MUMBER OF POINTE"
FRINT "IEEIRED PER CALCULATION. THE PEOUENCE NLIMBER OF EACH"
FRINT "SHOULD BE THE RESPONSE. IF IT IS DESIRED TO EMIT"
FF INT "PROM TRE F ROGRAM ENTER Air)) FOR POINT tA). ·
PRINIT " "

INFLIT "CREEL RETURN TO CONTINUE.".AN-$
388 1 = 1

CLTOT = 1

FLO = 1

MINT TAB<-1.01:TAB(15.5)
FRINT "THIE IE CAL,JILATION NUMBER :";CLTOT;TAB(17,54
INFLIT "ENTER POINT up) : ".FTA
IF PTA -' t OO AOTO CALP
IF F TA = O GOTO ENDET '
IF FTA : O COTO CALF -
FRINT " ";TABL 13,5)
INPUT "ENTER POINT (B) : ••. F TB

IF FTP I 100 GOTO CALF

IF FTB . 1 IGOTO CALF·'

PRINT " ·•:TAE,10.5)

INFLIT "ENTER FOINT 1.1 : ··.FTC

IF FTC 100 GOTO CALF

IF FTC . 1 GOT,0 CALF

=TMEX

IF CALFT,EUPL) : 4 GOTO ETMRX
FR INT " ··:TAB C :u. 5)

INFI,T '· ENTER P·AINT (ID) : ".PTL

I C F TD 100 GOTO CALF

IF FTD 1 GOT,= TALF

IF C„L-T43UE-) ' 5 6,-IT,-1 .TMEr
PRINT " ··:TAP,-1.53

INFLT "ENTER FAINT {E, : ".FTE
IF F -rE : 100 GOTO CALF

IF FTE 2 1 OCTO CALF
FRIVT '• ··:TAB,23.5,

INPUT "ARE ALL VALUE. COARECT :

IF COR; = "N" GOTO CALP
A ( ELIB i i = F TA
B,El_fl) = FTP : CCE:IBI) = PTC
DC€UBI) = FTD : ECELB1. = PTE
CLTOT = in.TOY + 1
El:Bl = LIBI - 1

D.172 = 31.'B- + 1
IF CLTi-T := 1.Al_NM C.CiTA FTNTR

12 1-IR 6

NXECD : Bl-!Bl = 1
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File DE) 1:ADDIET.BAE[1.4] prir,ted „n 0,0/0

ENTRD : INIFI IT *5.,JIFET.ENP

XY; D : INFI_,T 05·,XETRiELIBI),YETRCELIBl)

El:Bl = Ellft + 1

IF ELIBI 2 lot GOTO XYRD
SUB 1 = 1

FILRD : INFLIT *55.FILL

48 1 = E LIE 1 + 1

IF El-%1 - 21 GATO FILCD

IF EOF (5) = 1 GOTO ENDRT'

El.IR 1 = 1
EUB- =1 -

CALl : 31.'BA = A(1-161 )

El-IE,B = B< 3,1-IB 1)

ELBC = C(SUB 1)

IF CALFTSUBZ) : 4 GOTO CAL2

3 UED = [i (·E I.IB 1 1

IF CALFT(21-!B29 5 GOTO CALL

EUBF = E (SUB 1 >

CALL : XA·3 v = F BTR (B!.IBA i

¥AE.V = YETRUELIBM)
iBEV = X STR U BUBIB )

,BEV = YETE·(2.1.IEB)
Xi BV = X E.TR (61-IBC)

¢CEV = YETRt ELIBC)
IF CALPT<el-132) : 4 GOTO CALS

ADE V = X BTR ( 31!PO)

¥DSV = YSTR(SUBD) - - - - -- --- -
IF CALPTIEUBZ) C 5 GOTO CALk
XEEV = X·ETR< 31-IBE)

YE-V = ¢STR 9 -UBE)

CALJ : DIFE.Vt = 31-'R( (XABV-XBEV)••2+,YABV-¥BEVI•*2)
DIFEVZ = SOR((XB€V-XCEV)•*2+CYBEV-¥C29)*02)

ADEV = DIFEV1 + DIFEVZ

IR CALFTI=1.192) 4 GOTO CAL-4
[TREVE = :OR<(XCEV-DEVi*.21+LiCEV-*r,EV)+*2,

AMY = AD.V + DIFEVI

IF CALFT(EL.E- 3 : 5 00'0 CAL 4
DIFEV; = 31-,R((XDSV-yFEVi-*2*,YE,EV-YEEV)*+2)

„DEV = ADEV + DIFEV4

294 : 1- = ADEV ' 20,0

L = L + 15.4

IN,EL'Pl, = L

IF El.TE,1 = CALNM GATA FRTRT
D.,2 1 = BUB 1 + 1

E.482 = E UBZ + 1

GOTO CALI

FRTRT : FRINT #7,FNB

SUBt = 1

F=TZ': FPINT *7.TAB(10); "TOTAL DIETANCE -.F FOINTE. :·•:A(·31-,Pl): ". ":

PRINT *7,5,31-,Bli:",";CIEL,Bl):·'.'•:n,31.,Bl·;··.··tE(61-Bl,:'E,-1-r.L
PRINT #7.INCEI-!31 3 i " mil,. "

IF EL!81 - TALNIMI OC,TA NXECD
31.181 = 3 1.18 1 + 1

GOTO FRT2
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File DS# 1:ADDIST.BAS[1,41 •rinted :,r, 0/0/0

ENDAT : CLOEE *5

CLOEE #7
FRINT TAB(-1.4,):TAB,15.5)

--

PRINT "THE ADD DISTANCE PROGRAM 19 COMPLETE.":TAB{14.5)
INFUT "PRESE RETURN FOR NEXT FROGRAM",AN.LS
GOTO EN

-ROUT : PTA=O:FTS =O: F'TE =O: FTD =O: RTE =A
PETURN

EN : END
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VARIABLE

SPECIFICATION

START i <

PROGRAM

CHARSTC L PTNTI
CONT I

CALNIN

V

GOSul

ZROul

/ FILE NAME \
SPECIFICATION)

/

/ ENTER

Fl LE NAME

4 INFLO

/POINTS FOR 7
CALCULATtoN

 CALPT ,

OPEN

INPUT a OUTPUT

FILES

1 >5 /PTA
CALPT 1 TR J

 PRINT Xi
TOP OF FORM /
AND HEADER/ /

FLG CALPI

/ / Pol NT 1( ENTRY

ENTMI  \ INSTRUCTION/

< NUMIER OF \
CALCULATIONS

\ CALNM /
i /

1 /

SET

VARIABLES

24

ra
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CALPC

ALCULATION
4 NUMBER

/ POINT
PTA

/END\'/
PTA

/ POINT
PTB

'Ta

A

T

D

-CALP

CALP

/ POINT
PTO

100-

PTO

CALP

»-4 CAL/1

POINT E

POINT C

DIC

b.-1 CALP1

1

PTC

0

>--1CALP]

PTE

PTE

STM
R*
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5T•RX

1

VALUES

CORRECT
READ Fl LL

5ET

SUBSCRIPTS

CLTOT

EOF

NXRCD

 CALI

SET

SUBSCRIPTS

SET

SUISCRIPTS SET

BUSS CRIFTS

PNTRD

READ

CFPT, PNB

CALPT CAL2)

C XYRD SET

/ SUBSCRIFT

READ POINTS

INTO MATRIX 

CALPT
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(3) CAL3

SET PERFORM

SUBSCRIPT CALCULATIONS

CAL2 

SET

SUBSCRIPTS

CALPT CAL41

CALPT »--ICAL3 J

PERFORM

CALCULATIONS

T

SET

SUBSCRIPT

CALPT >--ICAL4

PERFORM

CALCULATIONS

CALPT

PERFORN

CALCULATIONS

SET

MATRIX

SET

SUBSCRIPT 

SUBSCRIPT i . /PRTA

:ALNMWA
ICAL.31

21
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PRTRT ZROUT

ZERO OUT
PRINT POINTS

PNB

< PR12

PRINT

DISTANCE

VALUES

6URN

EN

SUBSCRIPT
4 ' /NXR7

7-7 co J END

PRT2

ENORT

CLOSE

FILES

PROGRAM
COMPLETED

( EN



129

APPENDIX VIII

CANLOD. BAS - Program and Flowchart
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mi 1 - DE, 1 :rANLOD.BAE[ 1.431 pririt-j ur, 0/0,0

i flttl/-ItY-FFt*#*9414*/tft#4*#-9*74#4#/41*.IQ*4/,2-Eftlillt-.

* CANLOD. BAS- THI B PROGRAM TPANSFERE COORDINATE *
* FROM THE DIGITIZFR TO A DIEC FILE. THE OUTPUT *
* FROM THI E PROGRAM IS THE INPUT FOR THE- CANNAL
* FROORAM. 0

-TREI: 32
GE ·, PNER

MAFI FNB.F.

MAF 1 ir.A,1

MAF Z F TUM 1. E..10

MAP- PTNMI-,3. l,
MAF 1 XYOUT £ 16)

ilA= 2 XCILIT. B.2

MAFL ¥01_!T.B. 2

MAF ·. Xi
MAP- R.B.2

MAFL ¢,B,2

1 1AF - FLAG.

TVAR$ = "TT-T
fra =.\ \.1

31$ ="\ \11

CEFN = O

ACALL FLOT. "TRMB"

PRINT TAB<-1.0);TABr5.5,
FrINT "THIS FROGRAM WILL TEANEFFER CEFHALOMETRIC FOINTE·':TAB#:.
PRINT "FROM THE DIGITIZER TO A DIEC FILE. THE OFERATOF ';TAB,7,
FRINT "WILL ENTER THE NAME OF THE FILE TO BE GENERATED·': TAF·, z.

FRINT "LIPON REAUEST. THE OPERATOR WILL THEN ENTER THE " ; TAB % D.
FRINT "PATIENT NUMBER AND PATIENT NAME FOR EACH CEPH.";TAB<10,
FRINT "WHEN THE i-EFH If MOUNTED. SIXTEEN FOINTE WILL ",TAA(11.
PRINT "PFE ENTERED IN THE ORGER EFECIFIED ON THE FRINT-OUT. "

PRINT " ":TARli.51
INFUT ·'P[:EES RETIIPN TO CONTINUE. '•.AN*
OFE, 1 47, "TEM:PRINT".211.ITCVT

PRINT #7.-1. EFLLA : 2. NA?ION : 3. ORBITALF 5 4. A-FOINT"
FRINT »-. "5. E-POINT ; 'r . FAC,)NION ; 7. i-·NATHILIN ; E. ME,iT,-IN"
=RINT #7,"'. APICAk 1-11 : 10. INCIEAL Lit : 11. INCIEAL L: : ":
MINT *7. "12. -PICAL ,-1"
=FINT #7."13'. INCIEAR DIFFERAN,-E mOINT : 14. MCit.AR FOINT

FRI,gT #-. ··15. GONTAN TAN:.ENCY 9 16. PARIC,N"
CLOBE 447

A: INT TAB.-1.0):TAB<:4=,)
FRINT "ENTER THE NAME OF THE DATA FILF THAT IE TO PE":TAP,t:..5,
FRINT "CREATED. THE NAPE CAN BE ANY ALFHA-N] PERIC ";TAA,7.5)
PRINT "COMBTNATION. BHT MI-1.T 3.TART WITH A LETTEA.":TAB,3.5,
PRINT "THEE FILE NAr,W MI.lar BE PRECFDED BY Dill:. "; TAP,0.9)
FRINT "THE NAME MI-1:.T BE IMMEDIATELY FOLLOWFZ, WITH" : T.,h 1.-.·5;
FRINT "A PERIOD AND THE THREE LETTERE DAT. AiR ·';TABilt,5,
Pel·.T "ExAMFLy Tri NAME A FILE rEFH ONE EHALILD":TAB,12,9
FE-NT ·'ENTER r,=} 1:,-EFH.DAT FAR THE FILE NAME. "; TAB{ 13.Ei
INF"T "ENTER THE FIL E NAME : ". INFL*

FAINT " " 1 TAB 4 155. 0,
INFUT 'ENTER THE DISC HUMBEF : ",DIENM

OFT,Fl- : OFE·, 11€. INFI.*.01-¢TFUT

1 LA • 9 7 13|
W
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File DE} 1:CANLOD.BAS[1,4] printed on O/0/0

AFNFLi : APEN 113. "TA.·1: BITFAD".INFUT

FRINT TAB(-1.0) ; TAB CS. 51 _ -
PRINT "MOLINT E EPH TRACING. LINE UP THE EDGES WITH" ; TAP ( 4 .5)
FRINT "THE MARIS ON THE DIGITIZER."
PRINT " ":TAB (-1.5)

FRINT "TO EXIT FROM THE PROGRAM ENTER O FOR FATIENT NUMBER. '
FLINT " ";TAB(11.E}

INFUT "ENTER A 4-DIGIT PATIENT NUMBER : -. FNB
IF FNB = 0 OOTO ENDRT
FRINT " ":TAB<13.5)

INFUT "ENTER LAEI NAME (MAX = 16 LETTERSJ : ". PTNM-
PRINT " ·':TAB<15.51

INFI.,T "ENTER FIRST NAME (MAX = 10 LETTERE) : ".FTNM' 1
PRINT TABC-l,Dj;TAB(5.5)

FRINT "POINTS MAY ONLY BE ENTERED FROM WITHIN·':T-Bc-.53
FR INT "THE BOLINDARIE, OF THE NARF : ON THE DIGITIZER. ":TAB,7. 5 )
PRINT "IF A MIETAKE ZE MADE, FREES THE ETYLUS IN THE";TABi€.5)
FRINT "RIGHT-HAND BOUNDARY AREA. THIE WILL CAI.'EE THE";TABC:.5:
PRINT "PREVIOUS EN™Y TO BE FRAEED. TO RESET THE 11:TAP,10.5,
PRINT "PROGRAM. RESTART A TRMLING,OR E.,IT FROM THE··; TABill,5)
FRINT "FROORAM PRE23 THE STPLUE ABOVE THE : IFPER '; TAB ( 12.5 1
FRINT '•BOUNDARY. POINTS MAY NOW BE ENTERED. "
2281 =1

REPTE : IMPI.IT #3.,X.¢.FLAG

I D X - = 2000 GOTO R€ ET 1

IF 1 2 = 1600 SOTO R=ETZ
AOLIT . 3.LIB 1 ) = X

FOLIT =LIB 1) = Y
IF SUB 1 = 16 GOTO WTFT- ' _
El.IB 1 = El_!Bl + 1

ACITO R[,F TB.
REET1 : BL:Bl = 3181 - 1

IF E.I-IR 1 - 1 SI.IB 1 = 1
FRINT TAB(l€.5); TABC-1. 4); TABI l.„5)4

FRINT "YOU ARE NOW ENTERING POINT # :®';El_!Bl
AOTO R[,FT 3

P E E-ri : *,-Pl = 1

cRINT TABC-:,u)*TAB(10,53

INFLIT "DO ¥01-1 WIS.H TO EX:T FROM THE PROGRAM .9 i-,F Ni :·'.ANA;
i F ANAE = •'Y•' AriTO ENERT'
PRINT TAB{-1.0);TAB(10.51

Ir;FliT "DO YOU WISH TO RE.ET THE FAX.RAM , , 1.,R bil} : " .- 1-LE
I F ANE 4 - "N·' AC TO FECEF
CLEGE #3

Ct OZE *5

i--010, AF NFL

RECEF : FRINT TABL -1,0);TAB(10.5>

Ir.Fi,T ·'no roLl WI?H TO RESTART THE TRACING (4 OF :J) :'··ANE*
IF ANCS = "N" GATO REETZ
ChORE •3
61 1 To OFNFL 1

WTFTE : FRINT 145,FNB

PRINT #S,USING Sli,PTNrll
FRINT 05,IJ·EING 3.26.FTNIC
FOF Ajel = 1 TO 14

PRINT 115 . .(OUT  E.US 1,; 'f OUT , SUbl i
NE,T € 213 1

FOR :UBT = 1 TO, 3.

PRI.NT 145:.T'. AR*
:•E*T :11PT
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File De 1:CANLOD.BAE[ 1.4 3 printed or, O/0/0

'-E:,4 = i-FFil -1 1

RETR< : FRINT TABL-1,0);TAS(lu,53

INFUT "DO Yoll WIEH TO ENTER ANOTHER CEPH :",ANE*
IF ANES = "N" GOTO ENDRT

IF ANES D "Y" SOTO RETRY.

RTRI : CLOSE #3

i=,1-,T,-1 OFNE. 1

ENDRT : CLOEE #2

CLOSE #5

1-,FEN #7, "TRM:FRINT",01.,TPLIT

FRINT 07,CHR<12)
PRINT #77.TAB,46);"THE NAME OF YCUIR FILE IE. :":INFLS
FFINT 47. TAB,40) 1 "YULUR DIE.C NI.IMBER ZE· : ":[lISNM

FRINT 1)7.TAB(40) :"YOU HAVE TRANEFERED ··:SEFN; "CEFHS TO DIE
CLOT.F #7
FWD
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L OPN,L

OPEN

VARIABLE

SPECIFICATION

1 8 0 FILES OUTPUT

FILE

SET PRINT OPNFLI

MASKS

OPEN

INPUT

FILE

INTERFACE

WITH PLOT

SUBROUTINE

/

/ PROGRAM 
CHARACTERISTle 

' MOUNT
CEPH

INSTRUCTIO

4 /

/ I

PRINT POINT

ENTRY j
SEQUENCE /

PATIENT

NUMBER

'TNM

.

/ LAST
NAME

/ 0, PTNIZ
FILE

ENTRY

INSTRUCTION,'
FIRST

NAME

PTNMI

/ENTER FILE

NAME AND

DISC NO.

04 <' POINT 7ENTRY

\INSTRUCTION i
OPN

FL

COTS
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ROPTS
< RSETI

READ

DIGITIZER

SUBTRACT I

FROM

SUBSCRIPT

....x> I GTh < SUBSCRIPT
2000 .

SUBSCRIPT•I

Y,•/&SE-
1.00

V

BUILD

OUTPUT
MATRIX

DISPLAY

POINT

NUMBER

/

6TS

.\4 lie/WT;SuBSCRIPT

ROP
TS
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RSET 2 ¥TPTS

EXIT PRINT

PN 8

 N REC 'RINT
RESET EF j PTNMI

CLOSE

PTNM2FILE5

6FL

C RECEF *

< RESTART

PRINT

XOUT

4 N /RSEl  PRINT

 TVARd

CLOSE

RET

RY

INPUT

FILE

OPN
FLI
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RETRY

CLOSE
ANOTHER

CEPH

*. N /END' PRINT
FILE

E N1

CLOSE

INPUT

FILE

OPN
FL

L ENDRT

CLOSE INPUT

AND OUTPUT

FILES

OPEN PAINT

FILE

PRINT DISC

FILE DATA

2 1
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APPENDIX IX

CANNAL.BAS - Program and Flowchart



138

Clle D91 1:,EANNAI-.BAEr'.4] printed An 0/0/6

4

* CANNAL.BAE - THIS PROARAM ENABLE- THE OPERATOR •
* TO PERFORM ANY COMBINATION OF TWEED. DOWNS. *

• BEGG. AND REIDEL ANAL ¥ BEE.    -- - 4

STRSIZ 32
MAP 1 F NFAR

'•1AF Z PNB.F.4
MAFt X·,ETRbl6)

MAFL XETR,B,2
MAFO YSTR.E.2

MAPI PNAM

MAFZ PTNM 1.3.10

MAPZ PTNMI. A . 1 -

MAF+1 FILL.

MAF 2 TVAR.S. 4
MAP 1 TWD(3)

MAP 2 RELTWD.F

MAFL DWN<103 - ---
MAP2 RELDWN.F

MAP 1 BEG(10>

MAP2 RS LBEG, F

MAPt RFDL(5)

MAF 2 RSL. RDL. F

TWFAS :
RWNS :

REG- :

F r,Ft 9 :

16.3.1=:,G, 3,15,1:.11

3.10,2,6,2,4.4.6

2.6.4.5.16.3.15.8
16.3.1.7.16,3.14.13
10,9,11.12.19.14.11.1:

8.15.12.11.4.0.10

1.2.14.13.3.4.4. e

3,16.2.4.2,1,3,10

1.2,4.1.2.5

4.A,11

10.3.11.12·3,1:.2,4

Nc -1-R- : FRINT TAR(-1.,-i):TAR,10.5)

TNPIIT "PERFAPM TWEED ANAL € 3. I R -· " , 9-WDI
Pq INT " "; TAB (12.5)

Ir·JANT "FFRFORM HOWNS ANN.VEZE. · ".DWNE
FRINT " ": TAB ( 1 1.9

INF+UT "FER·FORM BEGG ANALY+E I 3. 0 ",EEC.*
PRINT " "·TAR(15.5,
TNP!!T "PERF,-,PM RFirIE' ANALY€IM - " ·Flint

FRINT TAB-1 -0, ; TAB{ 10,5)

I,IFI.IT "ENTER Yi-,1.IF TNFUT FTL F HAMF : '*. INFI-4,
AFFN »7. "TRM:FRIN-'".1-il,TFLIT

r,FEN *5. TNFL·*, INFI.,T
FCTNT *7.CHF , 1 - i

1 rfr,E 9 5116 1 = 1

TRE:i,T He.Frm.FTMill*.FTNMZ*
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File ric, 1:FANNAL.FACC1.41 prir,te,-1 .,r, 0,0/0

AiRD : I,11: JT 11 . 4 E - , Al.,B!, . 7 3-R i :, •6 1 ·
EUBI = EUE 1 + 1
IF SUB1 2 17 00770 irRD

FOR TFL = 1 TO 3

INPUT *5.TVAR
NEXT TFL

IX POF.51 = 1 C,OTO ENDR T

TWEED : IF TwDi = "Y" VOTO I .Dl

FOR EUBT = 1 TO 2
READ A, B,C.0

NEXT -LET

0,1,70 ED©WN

TWrit : FOR EUET = 1 TO I

READ A.P.C..D
 1.'BA = A : 31-,EFI = B

EUBC =C: :UBD =D
609 U B ANGLA -

RELTWD,EUBT, = DE,3

NEXT EUST
R:L_TWD, 31 = lEO - ·RZLTWID,1, + FELTAB(Z,)
C.ATO DAWN

DOWIJ : IF DWYJ• = •'Y" GATO [.WN 1

FOR E.URW = 1 To &
READ A. B.,-,D

ME IT El.'PW

READ A.B,C

GOTO BEGG

r,WNI : FOR BUBW = 1 TO 4

READ A. B. C.D

3 BA = A : 2 UBB - B

El ]BC = C : Al.IBDI = D

009-B ANGLd

ON EUBW Gl-,SUB 0 1 .f 4 , 0,5 , Ck 1 .C} 1 , C, 3 , C.,1 .C+ 10 .Cr 11
R =.LnWN ( SIJRW) = DEG

NFEAT B.IBW _ - -
F EAD A. B.C

P 'PA =A: El :BR ; B: 31291: =r

6021-IB FT!_IN
IF LM = O 6OTo nwn/'

GAEUP C) 12

DWN- : F El DWN ( z UPW i = LM

240 PEAG

PE:A : IF PEOS = 0' 4 ' A,-TI, BF,-,1
FOF Zb:G = 1 TO Z

PFAr, A. P.C.ri

4 iF 1 7 El IPA

f€Ar, A

61-1-0 RENDEL

BF,1 : FOR ALIBA = 1 TO 6
READ A.B.C,D

SUPIA = A : * I.IBB = R
E.UBC =r: SUBD =D
AnSAP ANGL 4

AN BURA GO? 1.'R ,- $ 1 .,Z, 1 ..r} 1 .C} 4 .C} 1 . 1-1 J

R ALFe. r :.i 1613 ; = DEC,
:4FkT -1 :PA
FAR 3.l IBA i - TAI =
FEAT, A. P.C

9 t.,BA = A : E 1.:BB r R : 3 1.!BE = C
603, 4 ANAL:
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File rin 1 : 1- ANNAL . PAE[ 1.4] m r i rited A n 0 ' 0/ 0

42:313,3.Fi . TE;

BFC,2 :

c F I I·FL :

.r ,=. 14- I •

01 :

r, 4 :

r,TTRN 1
C; 3 :

C F·.3 RVR :

CE.ETAN :
C} 10':

lit 1. :

r; 1: :

NEAT 3626

BELBFC,(3,-,PO, = MLBEC·(7, - RE·LBEC,E)
3 I.IBA = 9 I.%6 + 1

READ A.B. C

31.,BA = A : E I.,FLB = P : EL'EC = C
61-,-12 B FTLIN

IF LM = Ci GOTC, BEGL

GO€UB Ct 12
R:LPEOCEUPIG) = LM

GOTO REIDEL

IF RIE,* s "Y" GATO FEIDILl

FOR ELIBL = 1 TA I

REAn A,B.C.D

NECT EMEL

READ A.P

GOTO PRTRT

FAR St ]PL = 1 Tri 2

RFAr, A.B,C,n

EUPA =A: BUBB =B

3.1-,Bir = 1- : St.*Sn = D

Ariel IB AN,-4.4

RELRDLlEUBL) c DE,3 - -

NEXT A-IRL

F,-IR Al.'Bl = R Tr, 4

FFAD A,B, C

91AA =A: 91!RB =B: 21!BO =r
131-1=„B ANAL 3'

434 ROLL{Ell•L) = DEG _ - -- -

NEXT El-IBL

R'E.L.FrIL< w.1 :BL 3 - RzLRDL(3) - Q·ELRDL(4)
AOTO PRTRT

RETi iRN

I F VTP ( SUBA 1 ZISTRi g)Br ) AND X.ETP ( .1.180 ) :A rTR ( 91.IBrl ) DEG=DFA" - 1 1
IF .<STR,2.UBA,LASTRUSUBC) AND XETR(SUBD).f ETRISUBC) DEC.=DEG•,-1 1
IF i :74( 61.IRA,=*cTR I SUBC ) AND XE'R( ·31.1BDi I X :.TR( SUBC, DEG=DEG•(-1 i
CETI,Fil
IF EEC = 0 RETUFN
-' c.6 = , v=TR#3..!PA i-YETR  E.1.'BB ) 1 , C x .TR f GUBA i -XET-N C EL·PP) )
arm = (PETRERIFI.)-¥31·RGE.LIBE,)> / (XE.TRIBLIE<)-ASTRIE.JIB[i) i
TF K.TR, EL:BA, : ASTR, EUBB> GOT.3 C} 5RVR

IF '-5"A * 09 AND (155 - „ r,FA = DES + (-1

37 ·-,5. - 1-}CAt ANTI 1-1 =,B O AC,TO C F 5TRtJ

D:,-. = r,EC. • ,-1 1

RFT' IBI

IF DEC -- O RETURN

C} EA = C TR; 31.IPB)-YE.TR< DIBA, ) / f KETR; EllBE,)-<PTK(31.·WAI )
,-1 ZB = C ¢ETR, E.I.•BD,-rETR+ 6!,BC )) / (XETR€ 61.IBD)-AMRi =UBC );
IF ¥-TR(SUPB) 2 43.TR:EUBA, GOTO CKSPVR

IF cicA C C};R ANn Ch€B 6 0 nEO = DEG * (-1)
FET„RN

IF Cl PA I C} SB AND 0.38 Z O GOTO Ill.STRN '

nF -, = DF G + ,-1 1

RFT, Pin
DFO = ZO - PEG

R k T' IFN

r,FA = rifE, - :,O

BET;.,AN

1-) 1.A = t<-TR,Ellph)-•?TR.31.IRP >i i 1 X.ETR,CttFA,-£=TR,·E.ttRF,i )
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Fil e D Al 1 : CANNAL.BA i [ 1,4 1 2 r ir, 1. 4 i.in O. O

ClliB = (YSTE(EUBC)-YSTRCEUPB), / lXETR(SUBC)-*STRCEUE·Bi)
IF X.STRUSUBA, 2 1.E,TRiSUBS) GUTO C}.11.-RVR
IF XSTRIBLIBA) e XETR(ZUBB) GOTO STLN

IF Cl 12.A - OF 128 AND C.1-B L O GOTO CE 12TRN

LM = LM * (-1)

RETURN
2 -1 V : IF XETRI El-IEIC ) *BTRIELIBA. GOTO CI.121'RN

LM = LM 3 4-1 3

Ck ILTRN : RETIJArl

Ci.1-RVR : 1 F Ch 1.:A : C . 1 ZE, AND C F. 1:B < 0 GOTO NEGCHG
RETURN

NEr.CHO : LM = LM * 4-1)

RF-"11RN

ANAL I : AAEW = ·, 3 ·rR , E USA ) : YA EV = YE TR (2 UPA)

ABE·V = AC.TRCRUBR) : YBBV = PSTR(BUBB;
AE EV = ASTRTSUBC ) : YCSV = YSTRCAURC )

DTF?Vt = 905( (XAS·V-XBSVi•*2+(YAEV-VBSV)**23
DIFZV2 = 31-,F C C XBBV-XC ·9.V J **2+ 4 YBSV-YE 3 V ) **2 )
DIFEJ:. = PORt,XCEV-XABV)•41+(,/CQV-·,AE#)••Z)

7 = nlFE,vl

Y = DIP:,V2

2 - DIFF·V:

RADI = ACS((42*Z)-lY*Y)-(X•X))/-(2*Y*X))

DEG = (RADI * 1801/3.1417

hETURN

V = XE TR ; 3.UBA ) : i ASV = fS TR ( 3UBA)
V = X E.TR I SUBB> 1 i BSV = YSTR ( SUBB)

V = )(STR, 31.IBC ) : YE EV = YSTRU SUBC ;

V = XSTR ( SUBD) : YDE V = YSTR ( 2·UBD)

V = XEEV-KAE,V

V = YCSV- 1 AS V

rDS·V = XDEV-TAE·V
ir,·=V = ·rr,·Sv-n EV

XECV = XASV

¥CE'/ = YAW

DIF?Vt = EMR#(*rEV-KBEV)•*:+t¥(SV-4834)**2)
DIFEVZ = 3,DR, axfzv-XDAV)*•2+,rBSJ-PDEV>*•2)
r,Imn,3 = D-,R, ,KI-,Ev-*rEV,**22+(Y).V-·,C=V)*1*22 j

X = DIFF:·1
¥ = DIF?VI·

Z = DTREVA
RAnt = Ar·?(<<i.iii-,**i,-.2.2)3/-{2*7*XJ)
ne. = C R AD 1 • 1 i O ), 1.1417

CFTURN

*AEL = XETE<:URA, : •AEV = PETRIELIPA;
'(PV = *CTRi =l IBB, : , B =.7 = YQTR f El-IBB )

ACS. V = i·ETR# 31.,Pr 1 : Yl. SV = Y+-TRi -UBC )
DIFEVt = E-IR(*AA:V-.IR:V)-•14(4AEV-tf·EV)••.2

Prg:Vt = 3.AR#(XB€V-XESV)••2•+LiB?V-·/CEVi•*21

DTF='21 = c.1-144(*CEV-XAC.V)+*2.+( iC'..V-MEV>••Z)

A = DIF,VI

P = nIFZV2
Z = DIFEVB

RAnt = ACE<,(r*¢)-#Z•Z)-,X•X))/-*2•2*X))
H - 2 + BINicAE,1 i

L = H,2 00
LM = iL,.?03,73 * 10

EFTURN

PRINT #7, " "

m R T I ¥ 1,7 . T AB i Ii: F NE ; TA B 41 9 ·i • FTI MZ * : TAB ( ?2 i: TAR 1 34,:FTNM 16

ANOL 4 : *As

ABE

XCS

XDB

TX·?.
Ti·.

FTL IN

FRTRT
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File DE} 1:CA,·JNAL.BAE[1,4] prir,t .,3 -r,

TWDFRT

Ill.rJFRT

BEGFRT

RDLFRT'

1- } Pri :

ENnRT :

IF TWDS K "Y" GOTO DWNFAT

PRINT #7, " ·'

FRINT #7.TAB(5):"TWEED ANALYSIS :•'

PRINT *7," •
PRINT #7,TAB(10,1"FMA. :';F,SLTWD(l).STAB(.301; "IMF·A. "iRSLTWD(Z);
FRINT 07,TAB(5•.i); "FriIA. ";R:,LTWD<3)
IF DWNS Z "Y" GOTO PEI-,FRT

FRINT *7." "

PRINT 07.TAE,(5):"DOWNS ANALYSIE :"

FAINT *7," "
PRINT 117.TAB(10):'•FFL. ••:RELOWN(1}:TAB(30);'•CONVX. ":R..LDL.N<ll;
PRINT *7.TAB,50):'•A.-B. ··:RELLE,wi·JIE);TAB(70);•'MFL. '·:RSLDWN.44,1
FRTNT #7.TAB<7,0,;"Y.-AX. ":R·ELDWN+5)

rRITJ r #7, ·· -

FRINT *7. TAB(10);'•OFL. ";RSLDWIN,6):TAB(30):"IN.INC. ":RSLDWN(7):
PRINT 07. TAB ( 50 >; "Ll. -OCC. "; RELDWN (8); TAB,70>1 "Ll. -MP. ";
FRINT 417.RELDWN(9,;TAB< 00); "lll.-AP. ";RELDWN<10)

IF BEGS :- " 4 " ONTO Rril_FRT

PRINT #7··· "

Ff INT t#7,TAB(51;"BEGG ANAL,BIS :"

°R INT *7.- "
FRINT #7.TAP,10)1'•'EN.MP. ";RELBE)(1):TAR(30);"LI.-MP. ";
PRINT 07. RSLBEG (2)1 TAB ( 501 1 "SN. -CIPL- ."; RELBEL,( 33): TAB { 70);.- - -
F;=INT 97."CONVX. ••:RELBE,(4):TAB(40);·•FFL. ·';RELBEG, (51
PRINT *7," "

FRINT 117,TABill);'·Ul.-EN. ":RELBEG(6);TAB{20)1"ENA. "1
PRINT 417. RSLBEG (7); TAB (50)1 '•SNB. "; RSLBE,3 te); TAB (70)1
PRINT 117. "ANB. •'*RESLBEG(*):TABi O) : "11.-AF. "t RSLBE: ( 10)

IF RID* .> "Y" l-,CITO Cl Frl'
PRINT 117." "

FRINT *17.TAB(5):"REIDEL ANALYSIS :"

PRINT »7. ·' "

PRINT #7,TAB(10)1"Ll.-FH. •*;RSLRDL.(1);TAB(30):"FH.-NA. ";
FRINT 1,7,RS.LRM. (2);TAB(50):·'SNA. '·:RBLRDL(3),TAB(703;

FRINT #7,'·SNB. ";RSLRDL.(4);TAB<PO);"ANB. ";RSLRDLCID
31.,TO O RD
RE:TORE

GO-re A KPE,E

CLAAE #5

CLOEF #17

Fc. INT TAB{-1.0);TAB(10,10);'·CANNAL HAS COMPLETED THE RUN. "

E ,[i
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CNSTRT

VARIABLE N

SPECIFICATION < r« EED

 ANALYSIS

- 1 \

TWEDS

TWEED

SUBSCRIPT

VALUES

DOWNS

ANALYSIS

L OWNS

BEG!

RDEL

BEGG

ANALYSIS
DOWNS

SUISCRIPT

VALUES

RE]DEL

ANALYSIS

BEGG

SUBSCRIPT

VALUES

/ ENTER
/ FILE
K NAME

\ INFL#

REIDEL

SUBSCRIPT OPEN

VALUES FILES

CNS

TRT

PRINT TOP

OF FORM

D8
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XYRDS L TwD,

/ READ
PNB 'TNMIS

PTIIM211 

READ DATA

POINTS AND

SET SUBSCRIPTS

XYRO, /1-\
'GOSUB

ANGL4

/ READ

POINT VALUES
Y

BUILD TWEED

OUTPUT MATRIX

READ

TVAR
DOWN

 • /END
EOF

DWN, -2»-(DWNII

TWEED
POSITION DATA

AODRE5STO

IEGG VALUES

TWDS TWDIJ

OWNI

POSITION DATA

ADDRESS TO
DOWNS VALUES

READ DATA

POINTS AND

SET SUBSCRIPTS
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GOSUB

ANGL4

,f

(DWN2)

'UILD DOWNS

OUTPUT MATRIX

ON 3
SUIW

BEGG Gosual

CKI CK4 CK5

CKI CKI CKS

CKI CKIO CKII

BUILD DOWNS

OUTPUT MATRIX

POSITION DATA

ADDRESS TO

REIDEL VALUES

| IEGI

READ DATA

POINTS AND

SET SUBSCRIPTS

READ DATA
POINTS AND

SET SUBSCRIPTS

Josue j GOSUB
irLIN J

ANGLA

/ONP
L M DWN21 t suae

 GOSUB,

GOSU.

CK12

CKI CKI CKI

CK4 CKI CKI

OWN

2
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IEG 2

BUILD BEGG BUILD BEGG

OUTPUT MATRIX OUTPUT MATRIX

REIDEL

READ DATA

POINTS AND

SET SUBSCRIPTS

/«
GOSURP

ANGL3,

RID $

hJ POSITION DATA

ADDRESS AT

END OF DATA

MATRIX

BUILD BEGG

OUTPUT MATRIX

READ DATA

POINTS AND
SET SUBSCRIPTS

REIDll

GOSUI

PTLIN

LM

GOSUI

CK 12

BEG2

READ DATA

POINTS AND

SET SUBSCRIPTS

GOSUB

-8£02) ANGL4

IUILD REIDEL

OUTPUT MATRIX
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4

READ DATA

POINTS AND XSTR(A)
SET SUBSCRIPTS 4

GOSUB \

) XSTR (C)

ANGLJ
X 57*(0)

 xsTR (c 1
8UILD REIDEL

OUTPUT MATRIX
MULTIPLY VALUE

87 (-I)

PRT

RT

CKI

CK4

1

*STRIA)

•*STR (C)

ISTRCD}

*STR{A) 3 >XST•(C)

T (*STR (C} MULTIPLY VALUE

8Y (-1)

XSTRIC)

rl*STRID]

MULTIPLY VALUE

BY (-1)

es)

1.)

4
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CKS CK 5 IRV R

DEG CKSA

T 1((%58

SET VARIABLES
CKSS

CK5

iR V.*STR (A)  J.ULTIPLY VALUE
BY {-1 1

CK5• 3"-< 7 )

CKBTRN

)CKSI

l=)

CKI

DEO

<. c.

/\J

MULTIPLY VALUE

BY (-1)

SET VARIABLES

(29
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NYSTR(4-
Y5TR(B)

CKB
RVR

MULTIPLY VALUE

BY (-11

CKSTRN

CK8A

t<CK8B

CKSM >--l 10 J

lI)

CKI0

94 - VALUE

MULTIPLY VALUE

BY (-1)
4
CK 11

VALUE - 90

< CKIRVR

CKSA

1 ) CKOB

(29

CKBB

11



CKI2 ' STLN

V ](STRA
SET vARIABLES XSTR (C]

CMl2

TRN

X05TR{19)00-7 MULT 1/LY VALUE
*STR{A} h BY (-1)

CI(12

RVR

CKJ2TRN

XSTRIA)

STR(8)

>--[STLN] Grr j

CKI2•VR

CKI2A I2

>CKI28
453>-0

L CK,28 < C K 12 B

C KI2 8

MULTIPLY VALUE

BY {-1)

RET

Q.:9

150
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NEGCHG  PTLIN

PERFORM

MULTIPLY VALUE PERPENDICULAR

BY (-1 ) DISTANCE

CALCULATIONS

4
ANGL 3

4
PRTRT

PERFORM THREE

POINT ANGLE
CALCULATIONS

PRINT PNE

PTNM2¢
PTNM 1$

ANGL4

1 7.0, DINPRT

PERFORM FOUR

POINT ANGLE

CALCULATIONS

PRINT TWEED

VALUES /

4 OWNPRT

r PRINT DOWNS L
VALUES /

eEGi

PRT
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IEG/RT ENDRT

BEG#
<, Y-./2\, CLOSE

FILES

< RID¢

Kl:/

--{CKRD)

PRINT BEGG / END
VALUES /

RDLPRT

PRINT REIDEVALUES

CKRD

RESTORE INITIAL
ADDRESS FOR

DATA POINTS

4
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APPENDIX X

SYSTEM BOOT PRINTOUT
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r

. MFMOR, 4400

F 44:-,0 BETES. AE.:E.Ii:.14Eril
. L 06 1, 2

Logged into DGER:rj,21

.LPTINI PRINTR. INI
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