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I. PREFACE ]

This document 1s submitted as a description of a :

thesis project performed in partial fulfillment for the

W%k $2 AW Fh D e

degree of Master of Science. The major field of study

P

was computer science and the minor field was architecture.

It is the intent of the author that the following

[ O S

thesis, in part, serve to help those who wish to design

programs which would interface to the Architectural De-

sign System.
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II. INTRODUCTION

Two and one-half years ago a group was formed at
the University of Utah for the purpose of designing and
developing a three-dimensional computer-aided design sys-
tem. This group's particular attention was directed to-
ward providing a computer-aided architectural design sys-
tem although the underlying strategy of the complete de-
sign system was to provide the foundation for a general
purpnse design system. The foundations included geo-
metric modeling techniquec, data structuring techniques,
and basic graphics routines. A user interface would be
added to this core to accommodate a special class of users.
The goal, then, of the aforementioned group was to design
the core design system and, as well, to design an arch-
itectural interface to this system.

As a result of analyzing the architectural design
process, certain decisions were made concerning the break-
down of such a process relative to computer implementation.
So called "object systems" and "attribute systems" were
defined. Examples of object systems are the enclosure
system, dealing with the process of defining interior
spaces, and the structural system, dealing with the struc-
tural components needed to support a building. The attri-
bute systems deal with the attributes of the components us-

ed in the object systems. Examples of these are the cost,
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material and color systems.

Many of the object systems relate to components that,

for the most part, are added to a building after such

' things as the enclosure and structural components have been
described. The electrical system 1s assumed to, primarily,
be such a system. Thus, the proposed electrical system
would provide for the addition of lighting, power and ser-
vice fixtures and electrical wiring to a very basic spatial
description of a building.

From a computer programming standpoint, the electri-
cal system has to communicate with the core design system
and the architectural design system through which a basic
building design has been constructed and stored. Inherent

at this programming interface are problems of what data

ek
.

should be passed between the electrical and architectural
systems, what routings should be provided by which system
for display and data storage, and even more basic questions
of program and data memory requirements and compatibility.

Basic decisions were also necessary as to how and where

2

E electrical fixture data was to be arranged on the tree
structure model of a building.

A special purpose language was used to simplify the
job of formac:ting textual information for display, handl-

ing user interactions, and addressing data in the storage

area.
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III. OBJECTIVES AND GOALS 4

What is proposed is an electrical design system.

Its objective is to provide a computer-aided system to a
designer who wishes to completely describe the character-
istics of the electrical system of a building. It is
intended that the electrical design system be a well in-
tegrated part of a larger and broader architectural de-
sign system. Other design systems dealing with such
aspecte of architectural design as heating, plumbing,
structures, esthetics, and so on, would make up a.complete
architectural design system.

At best, a stand along electrical design system would
probably speed up the process of placing, moving, and
deleting electrical fixtures on a building plan. In addit-
ion an automatic circuiting procedure could be very help-
ful. However, the motivation to build an electrical de-,
sign system comes more from its usefulness when used in
a complete architectural design system, as mentioned a-
bove. In this context the more crucial problems of the re-
lationships between other elements of the building desgign
can be better understood ana, hopefully, eliminated. In-
deed, components could be a;ranged more easily to affect,
what might be called, "constructive interference". The
electrical wiring could be integrated into the structure,

for example.
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Very simply, then, the goal of an electrical design

system, in the context of an architectural design systen,

is to furnish a system to a designer that will enable him
to completely specify the electrical system of a build-
ing. This includes the specification of a set of attri-
butes to desctibe each component. Procedures for arrang-
ing components in the computer storage of the building
would be available. Automatic circuiting and lighting

simualtion features would also be desirable.
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IV. DESIGN SYSTEM SPECIFICATIONG 6

The electrical design system is, most basically,
intended to be a computer-graphics system. The primary
output will be pictures displayed on a display console.
The information that causes the console to produce a
picture will be generated in a computer based on inputs
supplied by the user. The user can ~ommunicate with the
computer program by means of interaction devices located
at the display console. These devices allow him to issue
commands to change the program sequences, enter data, and
manipulate picture parts displayed cn the screen. For now
the kinds of devices needed and the way in which they are
used will not be expanded. Rather, these items will be
discussed as they occur in the development of the concepts

. of the system. The concepts mentioned in this section
describe a proposed electrical design system and are not
totally represented by a computer implementation.

The electrical system has been divided into three
parts according to three classes of fixtures. They are
lighting, power, and service. The lighting fixtures supply
electrically generated light. Examples of these are the
surface incandescent lamp and the recessed florescent lamp.
The power fixtures are used to dispense eslectrical power.
An explosion proof outlet and a two-wire convenience out-

- let are examples of power fixtures. The third class of

fixtures, service, are used to distribute elentrical

22t
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power throughout a building. The control panel and the

generator are power fixtures.

Traditionally, whenever an electrical fixture is

to be entered into the design of a building, a symbolic
reference to that fixture is indicated on the plan view
drawing of the building. A fixture is traditionally
represented by a small graphic symbol. These symbols are,
for the most part, either a circle, a rectangle, a tri-
angle, or a combination uf two of the above. The symbols
are frequently coded by adding alpha-numerics to the sym-
bol. On a specification sheet the s£-ecial coding is ex-
plécined and, as well, the fixtures \..«t are actually re-

. presented by the symbols are specified. 1In addition,

notes and other cryptic information are associated with a

symbol to indicate its physical location in the z-direc-

tion and for other special circumstances.

In the electrical design system the use of graphic
symbols to represent electrical fixtures will also be
used. A unique symbol will be used to represent a class
of fixtures, such as the class of single pole switches.

A further symbology will be used to identify a class. It

is a 4-character name, such as SNPL for single pole switch-

T O 1 P DIV I SR SR

es. The name will be used by the user for reference to a

class and will also be used internally for storage purposes.

PR

aAn additional 2 characters will be added to the 4-

character class identifier to reference particular fixtures

JERLITIE RIS N R PE_VRLS NVET A PR

i
3
b
7
7
"R




AL i e o & R L T TR R T

within a class, such as SNPL1S5.

For display purposes all fixtures of a class will be
represented by a common graphic symbol. However, each
fixture will be referenced by a unique name and will be
described by a unique set of specifications. The specif-
ications will be the attributes of the fixture. Each type
of fixture will have associated to it sufficient and neces-
sary attributes to specify its type. These will vary from
class to class and even within a class. The following is

an example of the attributes used to describe SNPL1S:

ATTRIBUTES FOR

SNPL15
VOLTAGE : 120 VOLTS
CURRENT : 30 AMPS
MANUFACTURER : GENERAL ELECTRIC
TYPE : FLUSH
MODEL : #GE7031
MOUNTING HEIGHT : 36
COLOR s RED
CosT : $2.35

The attributes are self-explanatory with the possible
exception of two, mounting height and cost. Mounting
height is sometimes referred to as a "use constraint" or,
in other words, a constraint affecting the use of the item
in point. In this case the mounting height of the fix-

ture must be specified since it is not apparent when the

L
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9
symbol appears on a 2-dimensional plan view. Here it is
36 inches above the finished floor. The attribute "cost"
is referring to the unit cost.

The set of eight attribute types shown would pro-
bably be sufficient to describe most of the fixtures that
would be used by a designer. However, there do exist a
number of fixtures or components which require a special
set of attributes, such as a generator or control panel.
Those attributes that are common to most designs can be
provided for by pre-setting a format into which the values
of attributes can be read. However, there are several
other problems in the area of specifications.

Some way must be provided to increase the number of
fixture types available to a user of the system. That
includes creating a new name and a new set of specifications.
These operations should preferably be performed by the
user. It is assumed here that the new fixture is being
added to an already existing class, therefore, a suitable
set of attribute types already exist. It is then just a
matter of selecting a name and inputting values for the
attributes.

A different sort of thing exists when a user finds
it necessary to have a new class of fixtures. Again it
appears that the user should have the ability to create
one. In this case, however, significantly more infor-

mation is needed. A symbol is needed to represent the

s A TR D St T ar DA s L a
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10
the class. A name 1s needed for each picture type includ-
ed in the class and a set of attribute types is needed
to specify all fixtures in the class. The last require-
ment refers to not just the values of the attributes but
also the kinds of a:tributes necessary.

At this point a description of the general operations
of the design system will tie together many of the topics
mentioned above.

When the electrical design system program is entered,
the console will display the mode name lighting, power
and service. At this point and at several others, the
user will be required to determine his course by ehtering
the command selected from those listed on the screen. It
appears that by displaying his alternatives the uneducated
user will be explicity made aware of them. The educated
user, who will probably be aware of them anyway, can sim-
ply overlook their presence. As well, interactive com-
puter programs often leave the user confused as to where
he is in the program sequence and some feedback or ver-
ification of one's progress appears helpful.

The question of how the user will interact with the
scope-is.a difficult one. In consideration of the inter-
action devices currently available, the "mouse" appears
to be the best for pointing at things displayed on the

console. The mouse was developed by Englebart (6). The
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11
fact that the mouse fits so well in the hand, that the
mouse holding hand can move comfortably on any flat sur-

face, and that the movement.of the mouse seems most free

and natural make it a good choice. There is a very direct

movement of a tracking cross on the screen for a similar

movement of the mouse and the tracking cross can be pin-

pointed very easily. The use of a function button on the
upper surfece of the mouse seems very acceptable for use

as an "accept" command or switching parameter.

While on the subject of the SRI mouse and inter-
action devices, it seems that the keyboard and five-finger
keyboard used at SRI and illustrated in (6) would also
be useful to the electrical design system. The five-

finger keyboard would be useful for inputting commands Qf

2 or 3 characters in length. But its use to input charger

ters in any large quantity is not warranted and a ;gqu?i&
typew;iter-likg‘keyboard.would be necessary. Théf;@gé%t-
" ant ég%ng concerning these devices and the mouse, as °
used at SRI, is their efficient arrangement directly

in frontof a user. Their use in a system such as the
electrical design system involves going from one form of
device to another. This condition might be objectionable
if the user were required to change his physical position
or his seating position to use one device and then anothef.
However, when the devices are arranged as they are at SRI,

the transition from one to another does not seem clumsy or

confusing.
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It is important to establish a consistent use of each

of the three devices in order to avoid the confusing use
of a multiplicity of devices to execute a single command.
. Por this reason the electrical design system will adopt

the use of the teletype to input textual data. The five~

oy TR TR T TR kT e STRAR T ANTRATE R T8 R

fingered keyboard will be used to input commands to the
system. The commands will be two or three letters long.

The teletype can be used, however, for commande by users

S TERRTETRITL « €7 8 TV

inexperienced on the five-fingered keyboard. The mouse

will be used exclusively for pointing at picture points on

1 the screen. No command words will be displayed on the

, c s 1

screen. The mouse will be used only incidentally for com- ;
]

4

mand sequencing.

With this background, assume, again, that a user is
presented with the initial display in the electrical de-

sign system. The message on the screen asks him to

T T PO L - JUN S CP S R S 1)

cheose one of the three modes by inputting its code name--

. e e

PO for POWER, LI for LIGHTING, or SV for SERVICE.

N tam e

The selection of either of the three modes will cause

A A A

a list of graphic symbols to be displayed. The list

represents, in each of the modes, the classes of fix-

anp b i

tures currently available in that particular mode: Each

- s

class will also have a decimal number and a textual name

displayed with it on the screen. If the user wishes to
use one of the fixture types provided on the screen, he

selects that type by inputting its decimal number. If the
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user wishes to use a type that is not at that point pro-
vidgd, he may define a new class by inputting the code NC
for "new class". Leaving this for the moment, assume the
user selaects a class already provided.

At this point the user is provided with a displayed
message to the effect that N number of fixtures are avail-
able in that class, from, say SNPL1l5 to SNPL45. The user
now has several options, He can specify his choice of
fixture by inputting the decimal number representing its
position on the list of those available, say "2" for
SNPL20. This will cause the values of the attributes of
SNPL20 to appear, as illustrated on page 8. If the user
is not satisfied with this choice, the code word "UP"
allows him to view the next fixture in the list, SNPL25,
and "DN" will allow him to go back down the list to
SNPL15S ..

Of course, if the user is not satisfied with any of
the available choices, he can create a new fixture. The
code "NF" will generate a new fixture name, SNPL50 in
the example, and display the attribute types without
values. The user can then type in data, proceeding from
the top attribute down until he has reached the last
attribute or signals that he is done by a series of three
carriage returns. Up to 60 alpha-numeric characters can

be entered into one attribute category.
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A user can edit the information he has entered for
a new fixture by using the code ED followed by the line
number of the attribute he wishes to edit. The line in
error must be completely retyped. Of course, three carri-
age returms will advance the user from this section of the
i system or if he wishes to input more attributes, RT follow-
| ed by an attribute line number will return him to the line
; specified. From this line, the s2quence will proceed down
the list as described above.
; Once the user has selected a fixture, either by scann-
ing those already established and choosing one or by
specifying a new one, he can begin placing copies of the

fixture chosen on the building plan. The sequence of 3

carriage returns will display the building plan. ' A fix-
- ture is placed by moving the tracking cross with the

. mouse to the desired position on the plan and pushing the
execute button on the mouse. A question now arises as to
just where the actual fixture is to be placed in the model
of the building.

The architectural design system uses a hierarchial
structure to model a builf.ing. The building is the top
node, 7ollowed by room rodes, each of which has wall nodes,
and this breakdown continues to some arbitrary level. The
question of where electrical fixtures should be placed,
mentioned in the last paragraph, is actually the question

of where they should be associated in the overall tree
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structure model of the building. It appears that the choice
: is really between the room level and the wall level. A
? comprise solution is probably necessary in which fix-

tures will normally be associated to walls unless a serious

2 ambiguity exists or such an association makes no sense.
The ambiguity refers to whether a fixture is on one side 3
of a wall or the other. It appears that the best approach

to the placement of fixtures is as follows. When a user

AL of A e el E LnasET

wants to place a fixture on a wall that is common to two
rooms, he should place the tracking cross close to the wall

: but within one of the rooms, or, in other words, not direct-

ol A AR K vt

ly on the wall. The computer program will then determine

the proximity of the cross to a displayed wall. If it finds

a wall within some pre-set tolerance or proximity, a symbol

will replice the cross and a line will be drawn from the

symbol, normal to the wall. The line is a verification

L Sy e T e

to the user. If he does not feel that the wall selected

e

by program represents his choice, he can use the move or

L PR

delete command to alter the position of the symbol. These
commands will be outlined shortly.
If the program did not find a displayed wall within a

sufficient proximity to the tracking cross, the tracking

T TPOR PR R

cross will nonetheless be replaced by a symbol. However,
in this instance no line will be drawn frcm the symbol

and in the model of the building that fixture will not be

‘i"‘t PN O TR e

asgociated with a wall, but will be asscciated with the room
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that encompasses the position of the symbol. This pro-

]
NI PN -

cedure will allow for the placement of such fixtures as
outlets or mntors that are not normally associated with
walis. Of course, this default procedure will also be

invoked when a user means to place a fixture on a wall

Bt S 0w e AR 2E At R

but fails to place the tracking cross within sufficient

proximity to the wall., 1In this case, again, the move or

delete commands can be used to re-position the fixture.

LA TR & P RO

Once these few fundamentals are understood, the user
can place fixtures rapidly. The tracking cross-mouse
combination can be though of as analogous to the rubber 3

stamp-ink pad, insomuch as the mouse is "inked up"

3 with copies of the current symbol and a symbol will be
displayed as many times as the mouse-execute button is
pushed. When the user wants to change symbols, "CS"

will return him to the list of symbols of the current

mode or "CM" will get him back to where he can select

another node.

LI R R TN T T )

Two editing functions are available for changing

LA

the positions or the number of symbols already placed.

The "move" feature enables the user to re-position a

SIS s i daig

symbol. The sequence is "MS" for "move symbol", followed by

moving the tracking cross over the symbol to be moved and

AT

pushing the execute button, and finally, moving the tracking

s
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cross to a new position for the symbol and pushing the
execute button. If for the middle step-- identifying the
symbol to be moved - the program does not find a symbol,
a message will appear on the screen requesting the user
to try again. To avoid a loop condition, the command
"DC" will delete the move command entirely.

The delete feature allows a user to remove a sym~
bol from the screen. The correct sequence is the code
word "DS" for "delete symbol" followed by an identification
of the symbol to be deleted using the mouse and execute
button. Again, if the program fails to find a symbol
matching the coordinates of the mouse, a message will
ask the user to try the identification part again. The
"delete command" code word can also be used here as des-
cribed above.

An additional feature may be incorporated into the
delete sequence to aid in the identification of the actual
fixtures repressnted by the symbols on the screen. It
must be remembered that a symbol represents a whole class
of fixtures and that several members of a class may be
represented by a single symbol on any given plan. The code
word "RN" will retrieve the names of the fixtures current-
ly represented on the screen and display the name below
the appropriate symbols. (The addition of the names to
the display will probably cause degradation of the pic-

ture through fiicker or other means and should be used
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sparingly to preserve good picture gquality.) The code
name "RS" followed by the identification of a symbol
using the mouse will retrieve and display the attributes
of the symbol selected this procedure can be only used
for viewing the attributes, not for making changes to
them.

For viewing convenience another feature of the elec-
trical design system is scaling. The scales of 1/4, 1/8,
1/16 are available and can be selected by the code words
"gF", "SE", or "SS". These scales make one inch on the
screen equal to four feet, eight feet, and sixteen feet
respectively.

To make scaling more meaningful, a light, straight
line grid is displayed concurrently with the building
plan and symbols. The actual spc :ing between grid lines
in scope units remains constant with changes in scale.
Therefore, the value of the grid separation must change.
Depending upoc:. the number of raster units per inch on
any particular scope, the grid spacing would then be
arrayced to produce an actuai unscaled value of 16 inches,
32 inches and 64 inches, respectively, at the three scales.
Using this criteria, the grid not only provides a refer-
ence but also a meaningful guide for designers who are con-

scious of the traditional mu tiple of 16 inches building

modulus.
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. Additional Features

The usefulness of the electrical design system could
be extended by several additional features.

At present the various lighting manufacturers publish
two dimensional graphs which show light intensity patterns

; for most lamps. The light intensity contours are usually

AR e gl

regular curves and probably could be easily duplicated on

a computer and displayed on a graphics console. A light

TR YRS YT

simulation program could reproduce the sum of multiple
1 sources of light with infringing light patterns. The

psychological effects of lighting and the heating effects

of lighting could be integrated intc a complete design

solution for a building.
It is clear that the electrical design system can
provide some kind of aid in determining electrical circuits

as well as in establish..ng wire and conduit runs. The

requirement here is to e able to express all the factors
(or at least the must critical) in the form of a mathe-
matical relationship or procedure which can be expressed
in a computer program. ‘There are, of course, many factors
that are expressed in mathematical terms in the electrical §
code provisions. These ﬁrovi51ons deal with such things

as the number of fixtures of a particu.ar type in a cir- 5

cuit, the number and kinds of branch circuits, circuit=~

power relationships, and many others. Electrical pro-
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perties such as voltage, current, and power relationships
and voitage drop could be expressed. Other less precise
relationships would require some experimentation to deter-
mine what approach is best. An example is the question of
how the elements of a circuit should relate according to
their physical location in a building. Should an attempt
be made to minimize the sum of the distances between a
group of similar fixtures? In tiwo dimensions or three?
Generally, it appears that automatic circuiting and wire
routing could best be accomplished by a man-machine inter-
action. This could amount to either merely a human
override of a computer solution or a more elaborate
piecemeal scheme of distributing the tasks between user
and ccmputer. This might involve the use of a tracking
procedure for the mouse which would then allow the user

to trace out a circuit or conduit run.
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V. SUBSYSTEM PROTOTYPE 21

The proposed electrical design system outlined in
the last section developed partly from the experience of
implementing a prototype electrical design subsystem on
the Univac 1108 computer and associated PDP-8 computer
and Information Displays Incorporated display console.
All equipments are located at the University of Utah.
Several aspects of this prototype will be discussed in
this section with respect to the computer system involved
rather than from the user's viewpoint.

The subsystem was composed of a large main computer
program and appro<imately thirty subroutines. The main
program was responsible for responding to user inter-
actions. It provided a skeleton for control and called
on the subroutines to perform specific, isolated functions.
This approach to program structure made the main program
easy to compose and, especially, easier to debug because
the flow of control through the program was relatively
easy to follow. As well, each subroutine could be inde-
pendently written and debugged. Approximately two-thirds
of the subroutines were written in Fortran V while the
remaining subroutines and the main program were written in
a language called Graphics Fortran. Graphics Fortran was

developed as a system programming language for the arch-

itectural design system.
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Relationship to the Architectural Design System

The prototype electrical design system was in-

st

tended for use by a designer after he had established at

least a two-dimensional description of a building pian.

SO S RT3 4

The designer was required to explicitly label those geome-

tric parts of the plan which he meant to be walls. He

ottty Ly

* was then free to call the electrical design system.

When the label of wall was attached to parts of the

At st e QS bt vera

;| plan, an indication of this fact was made in the tree
: structure modeling scheme of the building. The modeling

scheme was stored by a hashing scheme which operated on

BEEVRN F A N SR TR

associative triples similar to those of Lincoln Lab's

"Leap" (7). In the case of the wall designation the
associative triple was: MAKE 'TYPE' OF 'AAA4' = 'WALL',

which was hashed according to the values of the literal

ST A et ALY

W

TYPE, the literal name of the geometric part AAA4, and
the literal WALL.

When the electrical design system was entered, it
was necessary to retrieve the information concerning walls
since in the prototype fixtures were associated to walls

as sub-nodes. Thus, the tact was taken that the electrical

Nt AL A i AL AT WV ik £ S S A oa - e a

design system would provide the means for retrieving that

particular data from the model of the building that it

AN D

needed as a subsystem. Therefore, an electrical system
routine searched the data base for all occurrences of the

type wall. For all occurrences, an entry was set up in a
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local array which held the name of the wall element and
its centerline coordinate in the building coordinate
system.

It is important ip cases of this kind to determine
just what part of the data concerning the building design
is needed by any particular subsystem. Provisions for
identifying this data can be made in the general design
phase, but it is the responsibility of the subsystem to
provide the facility for retrieving that data and only
that data it specifically needs. This provides for a less
confusing separation of tasks and an economy of computing.

As well as the background data needed by the
electrical subsystem prototype, certain information was
needed from the architectural design system for display
purposes. Since the model of the building may extend
down to some arbitrary level of detail, it is clear
that for any gaven application a parareter must be set
to the lowest level of detail that it is necessary to
display for that application. For the electrical sys-
tem prototype, the wall level was the lowest level dis-
played. The architectural design system actually tcok
account of the level display parameter and created the
display file for the building. The display file was
communicated to the electrical prototype by putting it
in a storage array which was common to both the electrical

and architectural systems. As well, a parameter which held
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the value of an index to the end of the display file was
passed in common storage.

The command to the architectural design system tc¢
create the building display file is sent from the
electrical system. In addition to the level display

parameterﬁ'thé architectural system display routine is

made aware of several other display parameters.

There are nine display parameters used by the
architecture modeling scheme as shown by Carr in (1).
They are translation in X, ¥, and Z, rotation in X, Y,
and 2, and scaling in X, Y, and Z. Two of these para-
meters are set in the electrical subsystem to cause the
necessary plan view of the building to appear at a
particular scale. The plan view was actually produced
by rotating a building without a roof around its own X-
axis. This was done by setting the parameter VRX to =90
degrees.

A thorough discussion of the way coordinates are

represented is necessary before the electrical scaling
requirements can be explained. é
The architectural design system r~cords dimensions

relative to each node in the tree structure model of a

o Naband S b A S s e

building. That means that, for example, each wall is

PUIDLYA

dimensioned relative to its own coordinate system. If

the wall is made a part of a room, then the wail coord-

inate system is related to the room coordinate system by
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This operation 1s shown in the following diagram.
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the nine parameters - trunslation, rotation, and scaling
in X, ¥, and Z. In the same way the room is related to
the building coordinate system. The values of building

coordinates are determined by the following formula: B

inches
Toor  * 100

. The value of "A" above

scope units = A feet x K where K = 12

raster points _ 1200 SSope units
inch foot

is expressed in feet in the building coordinate system.

Then, considering only two dimensions and XR and YR stored
with values determined by the above, the following equatiopns
give screen coordinate values (all values in the positive

X and ¥ quqndrant):

i VTZ x 1200 5 1
Xg = ([0t - 2560 /0552200 )]+ 256 2

I VTZ x 1200 -
Yo f&zR 256) /555 *+ 1|+ 256 2]

Basically the equation 1s simply a building coordinate
system value multaplied by a scale factor to give a
screen coordinate valuc. The use of "256" and the factor
"2" are necessary to provide bias for a hidden line and
perspective algorithm and are dealt with in (1).

The scale factor is related to the distance of the
viewer from the view:ng plane (ZYP'.it) aal the parameter
VTZ which indicates a translation along the Z-axis of the

building coordinate system. The formula is

_ VTZ x 1200
S.F. = —5yppis

the eye-point distance is constant at 2000 scope units.

For purposes of this discussion

In the general architecture design system the user may
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zoom in and out arbitrarily. However, in the electrical
design prototype, 1t was adequate to cause objects to
appear at the traditional scales of 14, 1/8, and 1/16.

At these scales one inch on the screen equals four, eight,
and sixteen feet, respectively, in the building coordinate
system. To produce these scales, VI7 must be 80, 160, and
320 feet. The value of VTZ 1s the second pnarameter suppli-
ed to the architecturc display iroutine for the initial
display (160 or 1,/8 scale) and for every scale change.

At the scales of 1,4, 1,8, and 1l/16, the screen can accom-~
modate objects of 40, 80, and 160 feet.

There are two tvpes of displays presented by the
electr:~ 1 design system. One type :nvolves the display
of the building plan and electrical system symbols. The
other type 1invoives no reference at ali to the building
plan but is one of several local displays. To conserve
storage area when the electrical and arch:itectural proto-
types were in computer core memory, a common display file
storage area was used. This resulted in the following
strategy concerning display file rreat:on and execcution.
When the electrical prototype had to create a local
display, such as the display of symbols available, the
common storage area ior the display file was used in the
normal fashion. In this case the display file would be

declared, initiated, created, and executed entirely within

electrical. However, when a display was to be composed of
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the building plan, in part, a different approach was taken.
The display file was declared in- the architecture prototype,
initialized, and filled with the commands necessary to dis-
play the building plan. The display file index is also in
common, thereby enabling the electrical system to record the
amount of display file used for the building plan. This
much of the display file is executed when electrical is
first enterec to display only the plan. After thiz, the
electrical symbols are added to the display file beyond that
storage used to display the plan. As symbols are added, mov-
ed, or deleted, only that part of the display file referring
to them need be re-created. Using this strategy, the display
could be changed very rapidly and without any annoying flash-
ing or flickering. A very annoying flash is apparent if, in~-
stead, the whole display 1is re-created. In this case, of
course, the not-so-small job of re-creating the building plan
from the tree structure model is necessary.

Strictly for economy of storage, it was necessary
to consolidate common storage areas within the elactrical
prototype and place them in storage already reserved by
the architectural prototype. It turneé out that much of
the storage reserved by architectural was available to
electrical because the function it was provided for was
not needed. The most noteworthy case was the hidden line-
half tone function. Not using this function provided a

large amount of otherwise unused space to the electrical
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Data Structuring and Storage

The electrical prototype used both local, temporary
storage areas and also the more permanent type provided
by the architecture system. The information concerning
the attributes of the fixtures was stored as a block in
the permanent hashed storage space. Information des-
cribing the position, class, and type of fixtures was
stored in local storage and, as well, was attached to
the tree structure model of the building to which they
were added.

The attributes of a fixture required 48 words of
storage to hold@ the information related to the eight
attribute categories. The storage arrangement is depict-
ed in the following diagram. The single letters are singlie

storage words and the others are arrays as indicated.

ATTRIBUTES - STORAGE

50~WORD
3 BLOCK
VOLTAGE v
CURRENT U
MANUFACTURER M(10)
TYPE T(10) &
MODEL D(10) ( A
MOUNTING HEI1GHT H to
COLOR c(10) L - SP’LAYJ
COST A
J

adt s PSR R . .
EbaEnE at i e g e A SR 1Y, 491, 00 vt NN 202 DiAT

O T R TR L >l A S Lt Jh e v iy TR GRS S a1 ¢

[PRPRPRCINE) . I SP]

e e b S A 900 FP b it 55 02 a2 B B ST LR o e e

e 3 B e AR i AR AV TSRS PUZne R s eXE 3 Inn L S e

FelAa A zanty

24 N BALAR

NI

2 et Ak s




SRR LA i N

pdgr s Tal
. AR S YIS S R T R AT T RV TR T R N S O AR TR L dl
TR ey, S A T I R VT WUV e TR S RS TR BT AT Vi e S VITTRITESEY y A
- - e A AACRETY PPt e,
3

30

For display purposes, the eight storage areas are sepa-
rately passed to display routines by the use of the

R special purpose language, Graphics Fortran. They are also
arranged in 48 consecutive array locations and are stored
in the hash storage space as a 50-word block. The block
is stored according to a hash address which is speéified
by the following expression. The expression is similar
to one from the Leap Language (7) and is processed by
Graphics Fortran. The expression used is "MAKE 'ATTRIB'*
SYMNAM = [50] BLOCK". The hash address generator uses
the literal ATTRIB, the value of the fixture or symbol

name, and the value of the first word of BLOCK determine

3 an address. 3
When a symbol is added tc the building plan, a 3

new five item entry is made to an array in the electrical

system. The entry is depicted in the follo&ing illustration:

SYMBOL TABLE 'SYMBOL'

NEW X

-

NEW Y

SYMBOL TYPE

SYMBOL NAME
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BRANCH NAME

280 A

B e oot

: Sl e ipafe sat
i T i 1 2 T el LTS = Frlamriilai ey




Te i oG AR AR Yt e Dbl Lt 27 Sl Sl DA SR S A A 1A W ARTURT VR T TR e IR, e R tf A TN R A I ST R TR T IR FFRWTIVR Calal Ak

31
NEWX and NEWY are the coordinates of the fixture in the
building coordinate system. The next entry SYMBOL TYPE
describes the class of fixture used. This is used to
determine which symbol should be displayed. The SYMBOL
NAME refers to the class and, more specifically, the
actual fixture within the class uscd.

As well as this entry per fixture, another is made
into the hashed storage area. When the program determined
which wall of the building the fixture was to be attached to,
it stored the name of that wall in WALNAM. This value, to-
gether with the value of the name of the fixture SYMNAM and
the iiteral SYMBOL, are combined in the association: MAKE
BN [BRN]'SYMBOL'*WALNAM = SYMNAM. The effect of this state-
ment. is to attach a new fixture given by SYMNAM to the wall
node WALNAM in the building tree structure. The number ident-
ifying this branch on the wall node is returned into BRN, The
value of BRN is stored, right justified, into the variable
BRANAM,. The iiteral 'SYSP' is already there left justified.
The: composite might then be 'SYSPO3'. The coordinates NEWX
and NEWY are transferred into the two position array POST.
The association "MAKE BRANAM *WALNAM = [2] POST is then
used ta store the coordinates away in the hashed storage
space. The use of the branch number provides for uniquely
identifying multiple instances of the same fixture on
one wall. As shown in a previous diagram, BRANAM is

also stored as the fifth entity in a symbol table entry.
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Here it is avai’able should a symbol be moved or deleted.
When the program determines which symbol is meant to be
moved or deleted, which wall it is attached to (the same
routine is used to determine the wall when the symbol fAs
first placed), this, together with identifying the bfanch
number from the symbol table is used to make the appro-
priate correction in the hash area. For example, the
association concerning the fixture coordinates can be
broken using the expression - "BREAX SYMBOL(I,S5)
*WALNAM = ?". This means "destroy the association with
the branch name contained in SYMBOL(I,5) and wall name
contained in WALNAM, regardless of the value of the tri-
ple, represented by the 2".

To delete a fixture, the BRANAM must be referréd to
again. The procedure for removing the coordinates is
exactly the same as described for MOVE above. However,

the reference to the fixture attached at the wall nq?e

must also be removed. Here only the part of BRANAM con
taining the branch number is used. The 'SYSP' parthis

discarded. When the branch number has been stored into
BRN, this expression is used: "BREAK BN [BRN] 'SYMBOL'
* WALNAM = ?". Again, there may be multiple instances

of this fixture on this wall but the only reference de-~-
stroyed will be the one whose branch number is given by

BRN.
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It might be well to reflect briefly on the pro-

cedure used to determine which wall a fixture should be
attached to. The actual scope coordinates of the point
where the user is indicating he wishes to place a fix-
ture are converted to building system coordinates. They
are 'then used by a function which determines their prox-=
imiﬁy to the walls of the building plan. The name and
centerline end point coordinates of each wall are already
available in a table described earlier. The proximity
function works as follows: an imaginary ellipse is

created around each wall, in turn, where the majog,axis

of the ellipse is coincident with the center line of the
wall and the minor axis is some fraction of the major.

- The proximity function returns a true value when the

| point being tested lies within the area of the ellipse.
The sllipse was used rather than a rectangle, for example,

to reduce the ambiguity where two walls interact at one

end of each. The rectangles would coverlap each other to
some extent where the walls intersect and thus provide an
ambiguous situation with respect to which wall the user

intended. On the other hand, two ellipses have very little

S b e L R M B 2 Mt L

in common at the point where the walls intersect,

The Usae of Special Purpose Languages

‘The electrical d=sign system prototype relied al-

most entirely upon the graphics software interface des-
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cribed in references (2) and (3). These sources des-
cribe a set of Fortran callable subroutines and functions
useful for producing graphics on the Utah graphics con-
sole. Also outlined are procedures for handling intere
actions from the teletype and Sylvania tablet and proced-
ures for integrating variables from the teletype.

In addition to these a specific special purpose
language was used. The lanquage is entitled, "Graphics
Fortran.* It has several applications in relation to the
electrical system.

The first use of Graphics Fortran occurred within
the process of displaying alpha-numeric S after they were
typed in through the teletype. This data represented
the values of the fixture attributes. The names of the
attributes were already displayed on the screen and the
values were then added as they were typed. Certain lan-
guage constructs were provided to pass the data to the
display screen in a pre-set format. The data could be
of integer, real, or alphabetic type, Display format
is easily arranged and changed.

Graphica Fortran alse processed the Leap like
associated data statements used in the electrical design
system. With these associative triple statemants, the
electrical system structured and stored information into
a hashed storage area. The amount of storage used depended

upon the ways in which the associative triple was to be
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retrigved. The: user could declare which dr ‘a1l of the

i, o uombinaéions of the attribute, object, and value were

m used to arrive.ag hash addresses. Another useful feature

enﬁbi;d fhe;sto;agg apd retxieyal‘ofsarrays'ofﬂntorlge._
] It is impPrtaqt to note -that-Graphics rértran was

very e§olntionary in that changes -could readily be made

: to its compiler to reflect user demands. The compiler

was one automatically generated-using the Tree Matd com--

3 plier building system (8).
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€0S2
LIST CODE

INCLUDE OSPRMS.LIST

INCLUDE EDSPRMs L1ST

IMPLICIT INTEGEK(A=2)

INTEGER POST(3)

COMMON/EDSPOS/POST
COMMON/EDSSYM/SYMNUM» SYMBOL (NUMSYM0S) » TEMP (NUMSYMe 3} s NEWX»
SYMNAM'NALLSTOﬂTPl'NﬁWY
COMMON/EDSDAT/WALNAM KKK » BRN ¢ BRANAM
COMMON/EDSSCL/K
REAL VTX»VTY,VTZsVRXeVRY2VRZ¢VSXeVSYVSZ
COMMON /ZVP/ZVTXaVTYsvTZ,VRXeVRYVRZeVSX,VSYsVSZ
INTEGER WTPL1oWALLST(S,WTPL)

REAL RWALLT(S5,WTPL)

EQUIVALENCE (WALLST/RWALLT)
COMMOIN/EDSATS/VoUsM(10) ¢ TC10) #D(10) ¢HeC(10) #Ar ICHARIATT
COMMON/EDSNME/TYPE (500 3) + MAP(50) »PICK

COMMON/EDSLBT/LFLAG

INTEGER UFV(DFvL) OFVPsOFVF

INTEGER DFB(DFBL»wPN)

COMMON /DF/DFV2DF 89 DFVP e DFVF
NAMELIST/AGAIN/CM:CDOCS'RETURN'DC'SYMNAMOBRANAMONEUXONENY
NAMELIST/VIEW/F'E'SIX'WALNAM"ALLST'R"“LLT'VTX'erOVTY"TPI
NAMEL IST/BACK/R

NAMELIST/RESET/RS

NAMFLIST/ABORT/STOP

SEGMENT ENTRY 9

ALLOW O
CALL INOUTM
CALL MARGN(0)

CALL ORG(0,0)

CALL SWPCHR(®r?)

CALL TABASBL

CALL TABTOL (10}

CiLL INTEN(2)

CALL NAMELD

CALL 2220

CALL LCHAR

CALL WALCRD

LFLAG = 0

CT =0

vVTZ = 160.0

VTY = 0.0

vTX = 0.0

SYMNUM
XSCALE
ATTR =
MODE =
YSCALE

0
0

nooun
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K=8 3
CR e o 0 2 o 2o g 2 0 2 K g 3 30 o 3o o o o o e o s oo g o oK o o M e o oo o §
c wee=e= THE BEGGINNING OF THE PROGRAM === - 4

Coxxxx  DISPLAY MODE NAMES skuookik ok auckok ®ox ko ko kol koK i
e CALL SETOF{DFVIOFVP)
CALL GRIDLN
CALL DRGRID
CALL WRITAT(280¢900,*'THE ELECTRICAL DESIGN SYSTEMA')
CALL WRITAT(648+676¢ 'LIGHTINGA®)
CALL WRITAT(648¢644y*POWERA?) 2
CALL WRITAT(64&06129*SERVICEA?) :
CALL WRITAT(648:580,'CIRCUITINGAY)
CALL SENDF
CALL TABINT(1.%10)
CALL CHRINT(1,%8)
CALL SETLST
READ (S»ABORT)
CALL JUMPS(*ABORT?*+$800) §
6 CALL IDLE
SALL SwaAP
60 TO 6 b
8 CALL TTY E
GO TO 6
10 CALL GETTAB(IX»1YeIZ) 2
_IF(IZ) 696015 n 3
CRExkx CHECK WHICH MODE WAS SELECTED BY STYLUS #%amx ]
15 CALL LITEBT(60006689775¢7009IXe1Y) /
IF(LFLAG +EQe i) GO TO 20 z
CALL LITEBT(60001636977506689IXe1Y) y
LF(LFLAG +EQ, 1) GO TO 2%
CALL LITEBT(6000604,775¢63691X¢1Y) . . :
IF(LFLAG +EQ. 1) GO TO 22 ‘ ;
CALL LITEBT(6000572,775¢604IX01Y)
IF(LFLAG +EG, 1) GO TO 23 '

PITE NN N SO

el A LA e b R e 270

60 TO 900 ;

Cxexxsx  TRANSFER VO APPROIATE MODE skkskixnx ;
20 MODE = 1 : ;

60 TO 1505 )

21 MODE = 2 :

GO TO 85 1

22 "MODE = 3 3

60 TO 1280 i

23 MODE = 4 . 3

GO TO 110 3

(e 1222 FTEITR T HT LT T TP LT PUres P IR L P 2 T T T BT 3T PR e
Cxxxuskass THE PONER MODE #xadxkmikgi®adintkakn

85 ATTR = 0 :
Cxxxxx  DISPLAY POWER SYMBOLS  #xaskmakikaksikxknkikakkkk i
CALL SETOF (DFV.DFVP) ;

86 CONT LNUE 3

h‘.an{x..u Cn St
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1400

1405
14310
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PART = 2

CALL pPOwcR

CALL pPOWSYiy

CALL LChAR

CALL wRITAT(50r2us *ATTRIBUTESAY)
CALL SENDF

CALL TABINT(L0014]10)
CALL CHRINT(1s91405)
CALL SETLSTY

READ (%2 AGAIN)

cALL uUMPS('AGAIN'0$do$990'$950'$800'$1150)
CALL SETLST

READ (H2RESET)

CaLL uUMPS('REth’o$1447)
CALL JpLE

CALL SWaP

w0 TO 149v

CALL rTY

00 TO L4uu

CALL GETTAB(XX2YY,2Z)
IFt2e) 140U,14%00, 1420

Chxaxnsns DETERNMINE WHICH SYMBOL WAS SELECTED sxkkkyxdnnknn

1820

1430

1440
1445

1447

CHECK = 1}

vl 1436 Ly = 87V r0l60=32

LY. S w8 = 1o

URY = L + 1o

CALL LITEBT (02urLYre35,URY s XX0 YY)
LF(LFLAS eEws 1) Gu TO 1445
CHECK = CHECK + 1

CONT vk

wO 1440 Ly = 599,175, =92

LY = b ~ 1o

JkY = Ly + 15

CALL LITEST (02t rLY 1695,UPY e XXs YY)
IF(LFLAG otde 1) Gu TO 1445
CHECR = CHECh + 1

CONT INGE

oG Tu 1435

FICK = CHECK

CALL ATTNAM

Chlll wETVAL

WARE SETUF (UFV»UF yF)

Crexerxnrxss  ESTApLISH SYMIOL MNAME AND ATTRIBUTES  wkkakerxx

1448

1499

149%

CALL ATTIRIL

CALL 3ENDF

CALL PNPUT (149U b1448)
LFLCT «EQe 1) WU Ty 26U
oG Tu Luv

CALL SETUR (UFV LF YY)

CALL aR1TAT(2250 30, 'O SYMLOL WAS FOUNDA')

kA N e de s aess
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CALL WKITnl (22505, 'HLEASE TKY AGAINAY)
6u Ty 86
Ct###tta*#t******t**#t*****u*#************t*tt******t**t****t
Corasnsassr THE SERVICE AULL A0 KR AOKOK R AR RO o K e K ok
1280 ATTR = 0
Cxakxxx  DISPLAY SERVICE SYYEULS o ok Ao K oK o ok K ok
CALL SETuUF (LFVIUFyP)
1290 CONT L1JUE
PART = 3
CALL SERVCE
CALL SERSYM
CALL wrRITAT(50,90, *ATTRIGUTESA?)
CALL SENUF
CALL TABINT(lr31310)
CALL CHRINT(1091309)
CALL SETLST
REAC(SsAGAIN)
CALL OUMPS (' uontlit v 3293990, 9950¢96000$1150)
1300 CALL IDLe
CALL SuAP E
60 Y0 1300 ]
13058 CaLkl 71iY
3 aC T0 13vu
: 1310 CALL GETTAB(AX»YYV,22)
H {F(2Z) 1390+1300+1320
CHasxxx DETERMINE whiICH SYt30L WAS SELECTED L2 222 T 38 T
1320 LhECR = 22
wG 138U Lz = 7TUZp4l400 =32
LY = b « 16
UPY = Lh o+ 1y
CALL LiVenl{o9urbY 725, URY s XX YY)
LE(LFLAG oEa,s 1) Lo T 1338
CI'ECK = CHECK + 1
1339 CONT INUL
GO TO 1399
1338 PICK = CHLCK
Crkxaxxenrxax  ESTABLISH SYVBOL NAME AND ATTRIBUTES  woksdokaks
CALL ATTIAM
CALL GETVAL
1347 CALL SETUF(UFVeuFyP)
1348 . CALL ATTRIB
CALL LenDF
" CALL INPUT(31390031348)
LF(CT Eve 1) GO 10 260
60 TO 100
CALL SETOF(DFVIOFVP)
CALL WRITAT (2250909 'NO SYMEOL WAS FOUNDAY)
CALL WRITAT(Z22%r5,*PLEASE TRY AGALIAY)
GO Tu 1290

C*********»t*****#&*#**#*********t*t************t*tt*a*}t"‘“'
.

Phay FEWSELTAUES EEN EWANCE W8 L 5 ST SRS P It

Aol atatr Sa o ra

RROSTIPN

PP

E)

EIPIER R T PE TP WP RSP R SIS PP JUCTERTONS I PAVIL NP IRLE TSNP PN PPN

e " A AR s o, Asd g




T AT TN TR P AT 3,9

110

‘e
115
) «3“. -
v

_120

1505
Cerkkxxx

1507

9 1500

1502

1510

c - S v o =

CALL
oAkl
CALL
CALL
cAaLlL
CALL
CALL
CALL
CALL
CALL
CALL
LAl
CALLL
CALL
CiLL
CALL

CIRCUITING SELELTLD =mewreacccccamaccaanas
SETOr (LFEVeLF V)

WRITAT(28U¢S00, ' THE ELECTRICAL DESIGN SYSTEMA®)
WRITAT (54806760 'LIGHTINGAT)

WRITAT (ou8riu, 'POYERAY)

WRITRT(6400612, 'SERVICEAT)

IHTEN(Q)

POS(500+5858)

VEC(60U»508)

INTEN(L)

VEC(5Tos594)

FOS(600+5c8)

VEC(9H75,56V)

IinTen(2)

vKITAT (sd0ra0)e "CIRCUITINGA )

SENRLF

SeTLosl

REAC(50AGA L) Tow

CaLL
CALL
CALL
CALL

JUMPS (Y AGR i1 13205990, 99500 3800,$1150) ™
CHRINT(1e%lcl)

i0LE

SaAP

60 TV 1ib

CaLL

7Y

GO TO 115

ATTR
PART

(o LTI FIY IS TFTTTITS TR PR TR FEITTITT FE L FELFL ST 2222222 23 22 2 22 4
(1T TS P FEIPI I IR I FTE PP VISR ST S AT 22 2 2L 22 2 3 2
Craavdxs®k THE LIOGHT MODE st#k¥xkaxkh sk sk kg kg

=z U
P |

DISPLAY LIGHTING SYMBOLS LTI T e i L)

CALL

SETOF(LFV 1 DFYP)

CONT INUE

CALL
CALL
calL
CALL
CALL
CALL
caLl
caLl

L1GHT

L1ITSTM

WRITAT(S0,50, *ATTRIBUTESA')
LCHAR

SEHOF

TABINT(1,31010)
“HRINT(1,51502)

SETLST

READ(S0AGALN)

CaLll
CALL
CALL

JUMPS (*AGAIN' 1320993099920+ 9300,$1150)
I0LE
SWAP

6L TO 1500

caLl

TTY

6C Tu 15uL

CALL

GETTAB (AR YY1 2.)

IF(Z2Z) 150001500,1520
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1520

3 1528

1530

At

1538
1540

CREEERR KKK KK

1547
1548

1895

1590

e T

imt e T = = T e, .&thqvﬂuwmmwm5#ﬂma‘mm@NWEMMW?“&HEEQQ$

CHECK = 31

U0 1525 Lb = 7o4,0369-32

LY = Lo -~ lo

UPFY =2 LB + lo

CALL LITEBT(555:LY1605,UPY s XX0 YY)
IFILFLAG +EQe 1) GO TO 1540
CHECK = CHECK + 1

CONTINHUE

DG 1530 LB = 700,626¢~=32

LY = Lo - 16

UPY = LB + Lo

CALL LITEBT(S15/LY1545,UPY e XX YY)
IFILFLAG .EQs 1) GO TO 1540
CHECK = CHECK + 1

CONTINUE

CHECK = 9

D0 1535 LB = 559,1750=32

LY s L8 - 16

UPY = LB + 16

CALL LITEBT(550+LY+590,UPY»XXeYY)
IF(LFLAG +£EGes 1) GO TO 1540
CHECK = CHECK + 1

CONTINUE

60 TO 1595

PICK = CHECK

CALL ATTNAM

CALL GETVAL

CALL SETDF (DFV»DFVP)

CaLL ATTRIB

CALL SENDF

CALL INPUT($1590,51548)

CALL SETOF (OFV.DFVP)

CALL wRITAT(225¢30+'NO SYMBOL WAS FOUNDA')
CALL WRITAT(225¢5'PLEASE TRY AGAINA')
G0 70 1507

IF(CT +EQe 1) GO TO 260

Cxxxx BUILDING THE GRID ®xaxaskpdipikgiipkiginkikkk

100

105
ot 2T T

CONTINUE
MARK = 1
CONTINUE

DISPLAY THE BUILLING PLAN FROM TREE skkkkmukikk

CALL HCUSE
CALL GRIDLN
CALL DRGRID
CALL PLACE
CALL REGEN
CalL MESAGE
CALL SENDF
CT =4

ESTABLISH SYMBOL NAME AND ATTRIBUTES s#%sxxkikx

42
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Cosrs PLACING THE SYM3OLS #4skka¥xkasddkbkxRsxFekE
A S50V CALL TABINT(10%51G)
- CALL CHRINT(1,$507)
4 CALL SETLST
X PEAD(S+AGAIN)
CALL JUMPS{'AGALIN'+32+$990,$95Gr$300,$1150)
CALL SETLST
READ(SsVIEW)
CALL JUMPS{'VIEW'»$1000,51005,%1010)
505 CaLL I0LE
3 CALL SWAP
A 6C TO 505
507 CALL TTY
G0 TO 505
510 CALL GETTAB(IXeIYr§2)
IF(1Z2) S059505¢520
520 CALL LITEBT(0+100,1024,202421IXs1Y)
IF(LFLAG +EQ. 1) GO TO 245
CALL LITEBT(Grb1o1SO0075¢1IX,1Y)
IF(LFLAG +EG, 1) GO TO 530
CALL LITEBT(0s15015004001401Y)
IF(LFLAG <«EQ. 1) GO TO 700
GO TO 975
245 CALL SRIDPT(IX»IY)
Cxesxnx ATTACH SYMBOL NAME WITH ATTHIBUTE OF *SYMSOL' ANC OBJECT OF WALL NAME
MAKE BNCBRNJ] tSYMBOL ' +WALNAM=SYMNAS
CALL BRANH
SYMNUM = SYMNUM + 1}
Cexnxs PUT SYMBOL COORDINATES IN ARRAY *SYMBOL' x%x
255 SYMBOL (SYMNUM, 1) = NEWX
SYMBOL (SYMNUM¢2) = NEWY
IND = MAP (PLCK) _
NEWPIC = TYPE(ING¢3)
Coesxssxss PUT SYMBOL TYPE +INSTANCE NAMEAND BRANHCH NAME IN *SYMBOL' =s

il

iy i ok e

SYMBOL (SYMNUM¢ 3) = NEWPIC
SYMBOL (SYMNUMs4) = SYMNAM
SYMBOL (SYMNUM,5) = BRANAM

POST(1) = NEWX
POST(2) = NEWY
POST(3) = NEWPIC
Cessans STORE COORDANATES WITH ATTRIBUTE OF BRANCH NAME AND OBJECT OF WALL NAME
MAKE BRANAMsWALNAM=( 2 3POST

260 CONTINUE
265 CALL HOUSE
266 CALL DRGRID

CALL MESAGE
CALL PLACE
CALL REGEN

CALL WRITAT(50+5G, 'MOVES")
CALL WRITAT(50¢20¢'DELETEAY)
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CALL SENUF

MARK = 2
G0 TO 500
Cxxxy THE MOVE PART  sowdkkgoraidplokaoramordon ok p %k
530 CONTINUVE
CALL HOWSE
532 CAL. WRITAT(50:50, *MUOVES?)

LALL wRITAT(50,200 'DELETEAY)
CALL _NTEN(Q)
Cril PO0s(175056)
CALL v2C(125056)
CALL veC(137+61)
CALL FPOS(i25¢5¢€)
CALL VEC(137,51)
CALL INTEN({2)
CALL DRGRID
CALL MESAGE
CALL REGEN
CALL SENDF
IF(FORK .EQ. 1) GO TO 560
IF (BRANCH +EQe 1) GO TO S60
Cxxx DETERMINE WHICH SYMBOL WAS SELECTED #kwkx
FORK = ¢
MARK = 3
CALL TABINT(1,$550)
CALL CHRINT(1,9545)
CALL SETLST
READ(5/AGALIN)
CALL JUMPS('AGAIN':$2:$990,$9500%$800,%1150)
5S40 CALL IOQLE
CALL SwAP
60 TO S40
545 CALL TTY
G0 TO 5S40
550 CALL GETTAB(PX:PY:PZ),
IF{PZ) 540+540,560
C;**** DETERMINE WHERE THE SYMBOL IS TO BE MOVED TO sskgssbky
60

BRANCH = 1
CALL TABINT(1,$600)
590 CALL IDLE
CALL SWAP
60 TO 590
600 CALL GETTAB(IX.1Y,12)
IF(IZ) 590¢590,610
610 IF(FORK +EQ. 1) GO TO 612

CALL GRIDPI(PX.PY)

WALNOD = wALiAM

PY = NEwY

PX = NEwX

CALL WHICH(PXsPY»$630sNUM)
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612

CHxkks

Cxxkokk

615

630

Cxkkrrkx
700

702

Chaxnns

705

CALL LITEBT(Ce0r10240750IXe1Y)
LF(LFLAG +EQ, 1) GO TO 1100
CALL GRIDPT(IXe1Y)

SYMBOL (NUMy1) = NEWX

SYMBOL (NUMe2) = NEWY

OESTRQY OLD COURDINATES IN DATA BASE k%
BREAK SYMBUL (NUM»S)xWALNOD=?
POST(1) = NEWX

POST(2) = NEWY

STURE NEW COORDINATES soxkukkik
MAKE SYMBOL (NUMyS) xWALNOD=L 2 JPOST
CONTINUE

CaLL 1ouUsE

CALL LRGRILD

CALL MESAGE

CALL WRITAT(%0,%00 'MOVEAY)
CALL WRITAT(S0,20,'CELETEAY)
CALL FLACE

CALL REGEN

CALL SENOF

MARK = 2

BRANCH = 0

60 To 500

CALL 10usSt

CALL WRITAT(22%¢3U, "0 SYMBOL WAS FOUNDA')
CALL WRITAT(225¢5¢'PLEASE TKY AGAINA')
BRANCH = v

vl TV 532

THE OELETE COMMANG skdopaokokokse kR gk ik ik ik
CONT INUE

CALL HOUSE

LALL DRGRIY

LALL MESAGE

CaLL WRITAT(50,50,»*MOVEA?Y)

CALL WRITAT(50,20¢'DELETEAY)

CALL INTEN(O)

CALL pPOS(190+25)

CALL vEC(140s20)

CALL VEC(152:31)

CALL POS(140r¢26)

CALL VEC(152+21)

CALL INTEN(e)

CALL REGEN

CALL SENOF

DETERMINE WHIC,: SYMBOL IS TO BE DELETED®¥s*ax¥&¥

MARK = 4
COUNT = 0
CALL TABINT(ie$720)
CALL CHRINT(1v3715)

ks

Craxsd SUBROUTINE WHICH UID NOT 'FIND A SYMBOL ®aksphsbsgsssnssn
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710

715
720
730

Caxnkkhk

CHekrkx

735
CHukxnk

740 .

745

750

CEssxn i

b
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CALL SETLST
READ (S5 AGAIN)
CALL JUMPS('AGALIN'»952099909995005800,%1150)
CaLL SETLST
READ(52VIEW)
CALL JUMPS('VIEW'+$10000%1005,%1010)
CALL IDLE
CALL SWAP
6o TO 710 y
CALL TTY 7
60 TO 710 ;
CALL GETTAB(OX DY DZ)
IF¢DZ) 71u,710,730
CALL ORIDPTLOXsDY)
UXZ= NEWX
VY = NEWY
CALL WHICH(DX2DYr$760¢BOXNUM)
XBOX = BOXNUM
RETRIEVE BRANCH NUMBER  skkkkx
BRN = SYMBOL (SeXB0X)
DESTROY ASSOCIATIONS TOo SYMBOL SEING DELETED =x»
BREAK BNLHBRNI *SYMBOL "*WALNAM=?
COUNT = |
IF(SYMNUM EQ. 1) GO TO 750
IF(XBOX (NEe+ SYMNUM) GO TO 735
SYMNUM = SYMNUM = 1
60 TO 745
SYMNUp, = SYMNUM = |
CELETZ THE SYMBOL AND RE=~QRDER YSYMBOL' skkx
U0 740 SORT =XBOX»SYMNUM
SYMBOL (SORTs1) = SYMBOL(SORT+1,1)
SYMBOL(SORTr2) = SYMBOL(SORT+1:2)
SYMBOL (SORT¢3) = SYMBOL(SORT+1:3)
SYMBOL(SORT¢4) = SYMBOL(SORT+1,4)
SYMBOL_(SORT¢5) = SYMBOL(SORT+1¢5)
CONTINUE
CALL HOUSE
CALL DRGRID
CALL MESAGE .
CALL WRITAT(50,50, 'MOVEA") v
CALL. WHITAT (90,209 'DELETEAY)
CALL BLACE
CALL REGEN
CALL SENDF
MARK = %
oG TO 705
SYMHUM = O
MARK = 2
GO0 TO 500
STYLUS WAS NOT POINTING AT A SYMBOL TO BE DELETED *»u*s
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760 LF(COUNT «EQ9s u) GG TO 765
iXx = oa
iy = oy
6C TO 5290
765 CALL HOUSE

CALL [HTEN(G)
CALL ARITAT(225030»*NO SYMbOL wAS FOUNDA')
CALL wWRITAT(225¢59 *FLEASE TRY AGAINAY)
60 TO 702 ¢
C A0 o KA 0 0 0 s TR A A KR o ok g B o R o o K
900 CALL SETLST
READ(3¢BACK)
CALL JUMPS(*BACK Y e $2)
CALL SETOF (DFVeUFVP)
CALL WRITAT(272+500, *TRACKING CROSS OUT OF BOUNDSA')
CALL WwRITAT(272:480C,'TYPE AN HRE TO RETURNA')
CALL SENOF
CALL CHRINT(L»%905)

910 CaLL IDLE
CALL SWAP
60 TO 919

305 CALL TTY
GC TO 310

C 0200 4o oo o o oK oK o o o ¥ o 20K oo o Ao A K o o e oK 3 Y e e e e o o oK e o o o ok K

950 6U TO (1505+85,128u) PPART

975 CaLL SETOF (DFVDFVP)

CALL HOUSE )
CALL WRITAT(225,309°THIS IS A RESTRICTED AREAA?Y)
CALL WRITAT(225¢5, 'PLEASE TRY AGAINAY)
60 T 266
990 CT =0
DO 995 1IGA = 1¢SYMNUM
STMBOL(1GAr1) v
SYMBOL(IGAs2) v
SYMBOL(IGA,3) 0
995 CONTIMUE
SYMNUM = O
60 TO ¢
Caoto s e o 3 400 5K o 3 e o R K % o o o K 3 000 o 6 K o oo e K g 3o ok Kok e oK o ok
c === K IS THE SCALE PARFMATER ===ecm=aecc=
1g¢0 K= 4
VTZ = 80.0
VIK = 0,0
vl¥ = y.0

GO TO (100+260+5300700,745) »MARK
1005 K =

vTZ = 160,0

VIX = 0.0

vTY = 0.0

GO TG (100+260,53G07002745) # MARK

[ 2]

PR EETRCE L9 T




Tt i’ st e St ey, SRR £ - o s R & e e B 4 RLe sl S
T » N T 7 i .

Aatase TXIEVRNEE

10in K = 16
VTZ = 32040
VIX = 4.0
vIY = 0,0
GO TO (1002600507009 745) 1 MARK
1100 CALL HOUSE
CALL WRITAT(225¢30,'SYMbOL CANNOT BE MOVED TO A KRESTRICTED a')
CALL wRITAT(855+3¢s YAREAA')
CALL WRITAT(225¢5¢ 'PLEASE TRY ANOTHER LOCATIONAY)
FORK = 1
60 TO 532
1150 CALL RESTOR
MARK = 2
BRANCii = 0
G0 70 S00
800 CONTINUE
CALL SETDF(DFVeOFVP)
CALL SENDF
SEGMENT RETURN
END
C#V*t‘**#tttttt;*#tt##*tt*;!*:t*‘*t****t#ttttt‘t‘ttt-t‘ut'#"“t‘l.t“‘.““l
CREXXRESESRRBRERRERAR AR RK AR R ERRRERE RS 4 R g R Rt R ga 8% PN TYe T
ATTRIB
Caxxxxy FORMATS FIXED AiND VARIABLE INFORMATION s#x#
’ C. FOK FIXTURE ATTRIBUTES === PAX:PAY ARE COORDINATES OF
3 c UPRER LEFT CORNER OF BLOCK DISPLAY INFO »s*
§ SUBROUTINE ATTRIB
3 LIST OfFF
> - INCLUDE EUSPRM/LIST
IMPLICIT INTEGER(B=Z)
f COMMON/EDSSYM/SYMNUM SYMBOL (NUMSYMe65) 5 TEMP (NUMSYM» 3) o NEWX
* NEWY e SYMNAM e WALLST o WTPL
COMMON/ZEDSP TB/VeUeM(10) 2 T(10) eD(20) sHeC(L10) v Ae ICHARPATT
PAX = S0
PAY = 516
CALL WRITAT(50,200: *CONTINUEA?)
CALL WRITAT (25,700, *THESE ARE THE ATTRIBUTES OFat)
PICTURE FORM AT 75,675
HSYMNAMY
PICTURE FURM END
PICTURE FORM AT PAXePAY

VOLTAGE IPYP VOLTS

r CUKRENT 1202 aMPs

b MANUFACTUER  t4M(L)rmM(2) aM({3) nHM(4) #EM(S) 8
TiPE SRT(LIANT (2)BRT(3)HET (1) ABT (5) 8
MODES SHOCL)IHADC2) QHO (3) HD (4IHRD(S)

I e T A : 2 SOLMAARNCY e AAANER AN e s

o i
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T T T

MOUNTING HEIGHT:?r?

COLOR SHC(L) AC 2 unCI3) e (4 aHC(5) 4
cosT 1382040 ' -~
PICTURE FORM END )
RETURN
: END -
3 [ TTTPIRT L ET B PTINETT PPN PR D Pppeps R TP p T 0 1 PR TIPS PR peen PUTturpaeeg PRI P Py
SERVCE

Cessss  FORMAT FOR NAMES OF SERVICE SYMBOLS »»
SUBROUTINE SERVCE
3 LIST oFF
INCLUDE EDSPRMs LIST
INTEGER PSLX¢PSEY
COMMON/EDSSYM/SYMNUM SYMEOL (NUMSYMs5) » TEMP INUMSYM» 3) ¢ NEWX ¢
. NEWY s SYMNAM» WALLST o wTP1
PSEX = 766
PSEY = 700
CALL WRITAT(3280925)'=~ THE SERVICE SYM3OLS ==at')
CALL WRITAT(T745¢750, *SPECIAL DEVICESA')
1 PICTURE FORM AT PSEXePSEY
GENERATOR

A MOTOR
g > METER

THERMOSTAT

ANTICIPATOR

PANEL

CONTROL PANEL

DISCONNECT

TRANSFORMER
3 PICTURE FORM END
: RETURN

END
[of 22 22T FL 2L FEPETE T TPL PE T IPIPL TR TPT PR D2 P Jerspep e Pari 31 pe P PPl PP

: POWER
Cewssxs  FORMATS NAMES OF POWER SYMBOLS *#tw&x

:,* ~  SLIROUTINE POWER
oW T LIST OFF

INCLUDE EUSPRMy LIST
INTEGER PSwXePSwYPPXsPPY
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50

COMMON/EDSSYM/S YMHUMs SYMBOL (NUMSYM) §) » TEAP (NUMSYM» 3) s NEWX
x NEWY » SYMNAM ¢ WALLST o WTPY
PSWX = 700
PSWY = §50
PPX = 700
PPY = 868
CALL WRITAT(3250950,%== THE POWER SYMBOLS ~=a'}
CALL WRITAT(625¢918, "CONVENIENCE OUTLETSa!)
PICTURE FORM AT PPXsPPY
TWO WiRE
WEATHERPROOF
EXPLOSION PROOF
GROUNDED
CLOCK
THRE™ WIRE
SPECIAL PURPOSE

FLOOR
PICTURE FORM ENU
CALL WRITAT(6600600,*SWITCHESA?)
PICTURE FORM AT PSWX¢PSWY
SINGLE POLE
OOUBLE POLE
THREE~WAY
FOUR-WAY
WEATHERPROOF
PILOT LIGHT
TWO=-SPEED
THREE=SPEED
AUTOMATIC
W,’CONV, OQUTLET
EXPLOSION PROOF

KEY OPERATED

o 2oz o+ 5 AT s
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! PHOTOCELL

PICTURE ¢ORM EMND
RETURN
END

(2T 23 FTIIE 2T PR T IINT PE P e P P e T e i I T e Pe E R AR N B A B L]
LIGHT

Cramnkmionxk FORMATS ThHr TEXTUAL NAMES OF LIGHTING SYMBOLS #xx
SUBROUTINMNE LIGRHT
LIST OFF
INCLUDE EOSPRM, LIST
INTEGER PFXyPFYosPSAIPSY
COMMON/EDSSYM/SYMNUM» SYMBOL (NUMSYM»5) ¢ TEMP (NUMSYM e 3) ¢ NEWX)

Rl A el it

* NEWY ¢ SYMNAM» WALLST o WTHL
PFX = 636
PFY = 757
PSX = 638
PSY = 550

CALL WRITAT(275¢925 == THE LIGHTING SYMBOLS ==p')
CALL WRITAT(59G¢807,'FIXTURESA')
PICTURE FORM AT PFXePFY

SURFACE FLUURESCENT

RECESSED FLOURESCENT
SURFACE INCANDESCENT
RECESSED IMNCANDESCENT
PULL SWITCH
PICTURE FORM END
CALL WRITAT(590000U,'SWITCHESAY)
PICTURE FORM AT PSX,PSY
SINGLE POLE
DOUBLE POLE .
THREE=WAY
FOUR=WAY

WEATHERPROOF

PaLOT LIGHT
TWO=SPEEO
THREE-SPEEU

Sore g A2 RN 2 a2 RFRTLETRTEI SRS AT BT, SNSRI T o o s TRTRAAGEETRL O Tt S R W T TR T o TS e PSR TUWONTR R T RIS W (YT Y
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AUTOMATI1C
WoCONV, OuTLeT
EXPLOSICH PRUUF
KEY OPERATED
P=010CELL

PICTURE FORM END
RE TURN
END
[ ZTTITPRT L IPTPLL T IVPL P2 P FPEL JLYE T LTI PP PR LIS SR P2 S22 R EL 220222 0 2 2 e ] 2] 2
TYPAIT
SUBROUTINE TYPAIT
LIST QFF
Cexesss STORES 50 WORD BLOCK OF ATTRIBUTE VALUES +*#%

INCLUGCE EDSPRMs LIST
INTEGER VeUsMoTeDoHeCoATT
CCMMON/ZEDSSYM/SYMNUM SYMBOL (NUMSYM 5) ¢ TEMP (NUMSYMe 3) ¢ "SWX e NEWY»

C SYMNAM e WALLST»wTPL
COMMON/EDSATB/VeUeM(10) 2 T(10) eDC10G) rHoC(L10) 0 ArICHARPATT
1NTEGER OATABL(50)
EQUIVALENCE (DATABL /DAAAT)
SEAL DAAAT (L0)
ALLOY O
DATABLLL) = V
DATABL(2) = U
00 lu I = 110
DATABL(I+2) = M(I}

10 CONTINUE
00 20 I = 1,10
20 CONTINUE

DATABL(I+12) = T(I}
00 30 I = 1¢10
DATABL(1+22) = DL(1)
30 CONTINVE
DATABL(33) 3 H
DO 40 I = 1,10
DATABL(I+33) = C(1)
40 CONT INUE
DAAAT(44) = A
BREAK *ATTRIBYxSYMNAM=?
MAKE  *ATTRIB"*SYMNAM=L 50 JDATABL
RETURN
END
(R ITYTT PR YT P PEL TITPE T TIPPE PR PRIt FT L PP Prs PR IS P PRSI S f 222 222 f 212817 1)
TABW
SUBROUTINE TALW

LTI T T T TR RS T L TRy e T T T e Pot ot aeiix 2 Rl SRS T TR T A Vot
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50

200

205
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LIST SOURCE CuDE
TABLE A wALL SPACEFORM
INCLUCE EUSPRMsLIST

INTEGER CNOUECLEVEL
COMMO;] /APYTRD/CNOUECLEVEL

REAL U(3:8)

COMMOIN /TNSMRX/V

INTEGER WALLST{S5,wTPL)

REAL RWALLY(SswTPL)

EQUIVALENCE (WALLST,RWALLT)

INTEGER WTPL
COMMON/EDSSYM/SYMNUNM ¢ SYMBOL (NUMSYM 53 » TEMP (NUMSYM 3) o NEWX s NEWY ¢
SYMNAMe WALLST W TPL

COMMOIx /ERR/IERR
INTEGER IERR

REAL PA(60)

INTEGER IPA(60)

LOUIVALENCE (PA¢LlPA)}

COMMOw /PA/PA

REAL STXe5TY,STZrSHXeSKY1SRZ1SSX0SSY»SS2
COMMOLy /STR,/'STX9STY STZ91SKX9SRY»SRZ,SSX9SSY»SSZ
REAL DISPT1,ulSPT3(3)/DISPTY(3)

CALL TYPOUT( ' (6HCNUGE=»A602HEA) * +CNODE)
ALLOW 0

IF(*STYPE'sCHODEZ3WALL')GO TO 50

RETURN

WTP1ZWTPL+L

IF(WTPLLENTPLIGU TO 200

N0 MORE ROOM,
wTP1=wTPL
1ERR=5
RETURN

IF(YSNOTYPY#(,\JDF=1$TRM*)GO TO 205

CALL TYPOUT(*wALL IS NOT A PRIMATIVEnat®)
RETURN

(60 IPAC=*SPRIMY *CNODE=?

11 = 1PA(L)+4

DISPT3(1) = ABS(PA(I1))*SSX
DISPT3(2)=0,0
DISPT3(3)=ABS(PA(I1+2))2S5X%

DISPT1=AMAXL (ABS(PA(IL1 ) )*SSXeABS(PA(I1+42))%S552)
IF(DISPT3(1) eNE.DISPT1)DIS*T3(1)=0.,0
IF(DISPT3(3) ¢NELLISPTL1)DISPTI(3)=0,0
CALL APFYRM(DISPT3,DISPT4)

ity re B S
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RWALLT(2,WTPL)=DLSPTH (L)

RWALLT (3 WTPL)=DISPT4(3)

OISPT3(1)==DISPT3(1)

OISPT3(3)==01ISPT3(I)

CALL APPYRM(DISPT3,DISPTY)

RWALLT (4oWTPL)=DISPT4 (1)

RWALLT(S.WTPL)=DISPTH(3)

WALLST (1.WTP1)=CNODE

PRINT 2000, (WALLST(I,WTP1),1=1+5)
2000 FORMAT (1X2A604(1XeF10.5))

RETURN

END
[of £33 PR 1T PPN P T rant PR Y P et TR PRI IO T L T TS EpERERREBEEERRRRERERREL
APYTRE
SUBROUTINE APYTRE (TOPNOD,FNDOWNsFNUP»STPCOD¢ATTR,VAL)
LIST SOURCE COOE
APPLY A FUNCTION TO A TREE

TOPNOD CONTAINS THE NAME OF THE TOP NODE OF THE TREE
FN CONTAINS THE NAME OF THE FUNCTIONS TO BE CALLED AT EACH NODE
STPCOD CONTAINS THE STSTOP CODE (1 OR 2 PRESENTLY)

INTEGER TOPNOD»STPCOD»ATTR,VAL
EQUIVALENCE (ATTR,LEVEL)

OO0OO0O0

INCLUDE DSPRMS, LIST

OO0 00

INTEGER IERR
COMMON /ERR/IERR

REAL U(3e4)
COMMON /THNSMRX/U

INTEGER NAMEL (WrMN)

REAL TXoTYsTZoRXeRYPRZeSX0SY9SZ
COMMON /TR/TX»TY 2 T2sRXeRYIRZ1SX0SY¢SZ

REAL VTXeVTY,VTZoVRX»VRY»VRZoVSXeVSY»VSZ

COMMON /VP/VTXoVTYsVTZyVRXeVRY»VRZeySXsVSYrVSZ
REAL STXeSTY,STZrSRXsSRY»SRZ9SSX0SSY9SS2

COMMON /STR/STXeSTY,STZrSRX»SRY¢SRZ»SSXeSSY#5S2

INTEGER TNME
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REAL [RS(9)
{WNTEGER TRSKNME
COMMUN /TRS/TRSNME ¢ TRS

RTLEVANT DATA wHEN *FN' IS CALLED
INTEGER CLEVEL WCURRENT LEVEL DURING TREE PROCESSING
COMMON /APYTRD/TNME »CLEVEL

INTEGER FHDOWH FNUP

CHECK STOF COUE VALIDITY

ALLOW O
IFC(STPCODEWs1) «OR, (STPCODLER,2))GO TO 100
STOP (ODE QUT OF RANGE

1ERR=6

RETURN

INITIALIZE THE TRAWSLATIONs ROTATIOM AND SCALING PARAMETERS
Ullel4)=0
U(2:4)=0
Ul3r4)=0

00 10 I=1,3
DO 10 J=1,3
U(I'J)=000
IF(1.EQeJ)VU(Iru)=1,0
CONTINUVE
1ERR=Q

TX = 0,0

TY = 0.0

TZ = 040
RX=0,0
RY=0.U
RZ2=0,0
SSX=1

SSY=1

$S2=1
sX=1,0
SY=1l.u
SZ=1,0

CALL UPDRm™

INITIALIZE THE TREE FOLLOWING STACK
NEXT NODE CURRENT TOPNOD,'SMBMR®
NEXT NODE DOWN GNC {B8NI=TNME

IF (IBN+EG.0) GO0 TO 2040

NAMEL (1)=TOPNOD

CLEVEL=1

LR PRI SN TN L)

S d e e L
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1200

3002

OO0 OO0

1699

1627

A e T R R I T TP SN ST TR AU I 3 i T e TR T S S N SRR Y 8 A T R T T e

FLO(O 200 TRSNME ) =4S TRS
FLO(240120 TRONME I SLIEN

L9 ITXSSTRSWMESNAMEL (L) =2

PRINT 30029 TXeTY T ritXeRYIRZeSX0SY,S2Z
FORMAT(1Xe5113002 »9FL1045)

CALL UPDRN

EXECUTE USER SPECIFIED FN AFTER GOGING DOAN TO THIS NODE
IF (FNDOWNGNE ,0) CALL. FNDOWN

TEST IF PRESENT NODE MEETS STOP CODE CONDITION
IF((STPCODEQe1) «AND o (LEVEL.EQ.CLEVEL))GO TO 1699
1F (STPCODWNE,2)60 TO 1629

IF (ATTR#TWME=VAL)GO TO 1699

Gu TO 1629

CONTIfiUE

TNMESNAMEL (L)

ZERO BYTE ENDS PRIMATIVE SFECIFICATION
TX==TX

TY==TY

12==T2

RX==RX

RY==RY

R2==RZ

CALL UPDRMB

NEXT NOUE UP=NAME1{1)
CLEVEL=CLEVEL=]

PRINT S000oNAMEL(1)
FORMAT(1X96H1626 1A6)

IF (NAMEL1 (1) +EG.0)G0 TO 2040
NEXT NODE RIGHT BN 1IBNJ
PRINT 5001,1BN

FORMAT (1Xe6H1628 +15)
IF(IBN.EQR.0)GO TO 2100

NAMEL (1)=TNME

NEXT NODE DOWN BNL IBNI=TNME
CLEVEL=CLEVEL+}
LIF(IBNGNE.0)GO TO 1200

NEXT NODE UP BNE 1BNISNAMEL (1)
CLEVEL=CLEVEL=~1

60 TO 1627

FINISHED.
CONTINUE
RETUR!,
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CURRENT NODE PROCESSED KHCF THE STACK
NEAT NOBE uP BNLIBNI = NAMEL(1)
CLEVEL=CLeven=1

PRINT 5003, 1BNsNAMEL(L)

FORMAT (1Xe6H2100 o I: A6)
1IF(NAMEL (1) EQ.0)G0 Tv 2G40

FLOD(U 26 ¢ TRSNME ) Z6METRS
FLD(2G9 12 TRSNME) =IBN

LY ITXC=TRSHME&NAME R (L) =2

PRINT 3001 TXeTYrTZoRXeRYPRZ2SX#509S2
FORMAT(1Xe5H300L +9F10,5)

I1xX==T4A

1Y==TY

12==1Z2

RX==RX

RYZ=RY

RZ==R2

CALL UPDRMG

TNMESNAMEL (L)

EXECUYE USER SPECIFIED FN AFTER MCVING UP TO THIS NODE
IF (FNUPNE,0)CALL FNUP

60 TO 1628
END

CRERASRL AR RSN AR g Ky B A ap B XY R AR AR KR REKARE QA KR KR CE R XREERRB LRSS E S LR E R ES

GETVAL
SUBROUTINE GETVAL
LIST (FF

Cexxeas CHECK FOR ATTRIBUTE VALUES ALREADY STORED %%
Cassess IF OLD VALUES ARE PRESENT THEY ARE STORED IN *'BLOCK?

INTEGER VeUsMrTrD1H,C
INTEGER BLOCK(SU)
REAL DAAAT(50)
COMEON/EDSATB/V:U-M(IO)'T(lﬂ)00(10)oHpC(lO)voICHARoATT
ALLOW O
EQUIVALENCE (BLOCK,)CHAAT)
IF(*ATTRIBYASYWNAM=?) GO TC 10
00 7717 InllTi=1.10
MOINIT1)=6H
TCINITL)=6H
O(INEjl)=6H
CUINIT1)=6H
CONTINVE
v=5H
=5H
H=5H
=SH
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Gv Tu 10u
v COnT L \UE
Su JDLUL!\(-"— Pl iab taSYMNANLS?
V = BLain(l)
U = 8LoCn (¢}
OC 20 I = 210l3
M{1) = Srulia(lte)
20 CONT LUt
CC 30 Iz 1.lv
1(1) =~ BLOCK(L+12)
k{i} LONT IHVE
L DO 46 1 = selv
0(I) = BLUCLK(l+ee)
“4u CONT [NUE b
H = BLECK(33)
CO SU% 1 = 1rly
X Cl1M = 3LoLa(1+453)
A = DAAAT(44)
50 CCITINJE
Y 10u CuNTINUL
( AEIURN
CND
CARERRE g  RFER R QR AR RN Ry KA AR B KA kRS R RRER R G RE KRR TR SRRERRE
CERERXK AR XA PR ARRERRKAR SRR Py E KRR ARBEER X KRR ERRERKE
Coxsrx DISPLAYS BUILVING PLAN FRuM TREE 4%
SUBROUTINE nOUSL
IMPLICIT INVEGER! a~Z)
#1.CLUDE EOSPRIr LiST
INCLUDE DSPRm>y LIST
1LWTEGER OFV(UFVL) s UFVE 2 UFVF
INTEGER UFs (UFBLWFN)
COANQLy ZDF /UFVeOF oo CFVR e LFVF
COMMION /CHOOT/01 12, PLNLOE |
COMMUN/ZEDSSTM/S Yinlvuie SYMEOL (NUMS YN 5) o TEMF {INUMSYM ¢ 3) ¢ NEWX e NEWY s
€ SYANAMeWALLST:dTPL
INTEGER DSPINE (wPN)
LOMMO)} ZUSPTRE/DSPTIHE
COMMOIL /VP/VTXoVTY T2 e VRXPVRY, VRZIVSX, VSY P VSZ
KEAL VIXeVTY VTZovRXPVRY $VRZ)VSX 1 VSYVS2
LOGICKL ONSFLGFUALL o FPEUAL e FMAKHT o FRESNOFSETVP
LOMMON /FLAGS/DNSE LurFBALL »FPEDAL +FMAKHT + FRESND»FSETVP
FSETVPS . FALSE .
VRA = «Gu,0
DSPTRE(1) = RLNODE
prve=u
cAul plSP
CALR GROC » )

etk
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SUBROUTINE wALC:HC
SET UP IN TAOULE FOxM THE CGORDINATES OF ALL *WALLS' IN AN
OBJECT.

ot
[2X 2K 2]

3 INCLUDE LOSPRMeLLST
3 ANTEGER WALLST(S5,nTPL)
INTEGER wTPL
COMMON/EDSSYM/SYMNUMe SYMBOL (NUMSYM5) » TEMP (NUMSYM» 3) ¢ NEWX ¢ NEWYy
C  SYMNAMIWALLSTiwTPL
EXTERNAL TAGw

INTEGER FLRPLN
COMMON /CROOT/ZDUM() FLKPLN
wTP1=0

CALL APYTRE(FLRPLNeTABW20r2+'STYPE Yy SWALLY)
RETURN
END
(22T LTI FE T FUT TETPT PE T D IPEL T IPR N T s I TP e g e e T T YT I ]
Caaxs SUBROUTINE TO CREATE GRID POINTS w#xxs
SUBROUTINE GRICLN
IMPLICIT INTEGER(A~Z)
3 COMMO1//EDSGRD/GRID{(500 2}
i GRID(1,1) = 0
% ORID(1+2) = 0
VALUE = 0
VELTA = 33
3 DO 100 v = 2,3
, VALUE = VALUE + DELTA
6RID(url) = VALUE
100 GRID(uer2) = VALUE ;
3 RETURN [
3 END
. L N Rt Lt LT T L TL LT IT L e T CIPN RET Pampaes NErh TR ure FHPT O PY T T2 FRnpr ey
. Cxxxs SUBROUTINE TO DRAW THE GRID sswnsxs
; SUBROUTINE DRGRID
; IMPLICIT INTEGER(A=2) ;
ANCLUDE EDSPRMy LIST E
A COMMOI/EDSGRD/GRIG (500 2) 3
. COMMON/EDSSYM/SYMNUM» SYMOL (NUMSTMS) » TEMP (NUMSY#» 3) ¢ NEWX o NEWY ¢
1 C SYMNAMsRALLST o4 TPL
LOWY = 100
WEFTX = 0
RIGHTA = 1023
UPY = 1023
CALL INTEW(L)
VO 1u LOG = 1,31
KX = GRID(LOG L) 3
nY = oRID(LOGr2) 3
3 CALL FOS(KXeLOWY)
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CALL VEC(KArUPY)
CALL PUSILEFTXsKY)
10 CALL VEC(RIGHTAsRY)
CALL INTENtZ2)
CALL pOS{0»100)
9 CALL VEC(1023¢100)
3 RETURN
END
(2T FER R L L P L PR PSR PR L S AL Pt e f i s R CESERI RSN
CRRBRRBRKRERKERERERERK AR AR KRR KX RRRKE XXX R B KRR KRR
3 Csssxx DRAWS TRIANGLE FOKR SYMBOLS TX»TY ARE CENTER OF TRIANGLE®*
SUBROUTINE TRI(TXeTY)
INCLUDE EOSPRMy LIST
IMPLICIT INTEGER(A=2)
COMMON/EDSSYM/SYMNUM SYMEOL (NUMSYM 9 5) o TEMP (NUMSYM» 3) o NEWX I NEWY »
C SYMNAMs WALLST»WTPL
CALL INTEN(O)
VX = TX = 8
VY = 7Y - 8
CALL POS(VXrVY)
CALL VEC(TXiVY + 14)
CALL VEC(VX +1l6evY)
CALL VEC(VXeVY)
CALL INTEN(2)
RETURN
END
[ 2T TR B e TP T P P Y TR C P YT TA ST PR LSRR PR P R SR L PR 2 22t 22 2 202 2]
(o Y T P P P e e P P DT el T P T e T T P s
Cxaxss SUBROUTINE TO DRAW A CIRCLE #*xakid®:skiok
Casxx CIX AND CIY ARE THE CEWTER CCORDINATES ®xxsxd
Cssxx R IS THE RADIUS D 11 IS THE NUMBER OF SEGHMENTS w#x
SUBRQUTINE CIRCLE!{CIX,CIY)
INCLUDE EDSPRMy IS8T
REAL THETA,»ANGLE ¢
INTEGER ReCIXeCIY)LAIX:Y:0F
COMMON/&DSSYM/SYMNUMoSYMbOL(NUMSYM-S)vTEMP(NUMSYMoS)oNEVXoN@NY:
SYMNAMe WALLST »WTP: :
CALL INTEN{(O)
R =10
2 10.0
THETA = (360/Ni76.%5
ANGLE = THETA
CALL POS(CIXsClY + ™)
o0 10 AA = 1es2
X = RaSIN(ANGLE)
Y = R#COS{ANGLE)}
CALL. VEC(X + CYiXsY - C11)

L

-y

10 ANGLE. = ANGLE + THLT&
CALL [NTEN(2) .
RETUR:
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END
CHEERBUEn bR RA R SRR E AR g RSB A AR R YRR AR RS F LR AR E LR RRASRE XN FRRAS QR EDEPRERRE P
Csess: SUBHOUTINE TO DRAW THE SMALL TEE FOR SYMBOLS #s%
Cesxsxs St AND SMY ARE THE COORDINATES OF THE INTEGSECTION =%
SUBRQUTINE SHMTEE (SMXeSMY)
INCLULE "EDSPRMy LIST
INTUGLR SMXeSMY
COMMON/EDSSYM/STMNUM » SYMBOL (NUMSYM 5) » TEMP (NUMSYMs 3) ¢ NEWX o NEWY o
C SYMNAMo HALLSTewTPL
CALL INTEN(U)
CALL POS(SMX,SMY)
CALL VEC (SMX=8,SMY)
CALL POS(SMX~8¢5MY=5)
CALL VEC(SMX=8/9SMY+5)
CALL INTEN(Z)

RETURN

END
C't““#t'ﬁtttittttltvltttttttﬁgf‘t#“*t‘#t‘t“t#‘##'t‘t#““‘."““‘.."'.l
Csnspssesansss SR BEEER AR R R ERER AR ERRRE B RS g REREE

Csnss SUGROUTINE TO DRAW A BOX xax
Cxss W 1S WIOTHeH IS HIGHT.BX AND BY ARE LOWER LEFT CORNER =#%
SUBROUTINE BOX{W,HsBXe8Y)
INCLUDE EOSPRM» LIST
IMPLICIT INTEGER(A~2)
COMMON/EDSSYM/SYMNUM? SYMBOL (NUMSYMe5) » TEMP (NUMSYM# 3) e NEWX I NEWY ¢
C SYMNAMIWALLST TP
CALL INTEN(D)
CALL POS(BX,BY}
CALL VEC(BX+weBY)
CALL VEC(BX+WrBY#H)
CALL VEC(BX,BY+H)
CALL VEC(BX»BY}
CALL INTEN{2)
RETURN
END
CREBRSSERRALRUB RN JERRRELEERARARLERERRAEABAERRPERRIERRE T ENEER AR LCHIBOEIRY ¢4
Css¢ SUBROUTINE TO DRAW A TEE s%x
Csxs TXoTY ARE THE COORDINATES OF INTERSECTION s#ix
SUBROUTINE TEE(TX!TY)
INCLUDE EOSPRM» LIST
INTEGER TXeTY
COHMHON/EDSSYM/SYMNUM SYMBOL (NUMSYMe5) » TEMP (NUMSYMe 3) o NEWX s NEWY
c SYMNAMs HALLST s WTPY
CALL POS{TXeTY=5)
CALL VEC(TXTY+S)
CALL POS(TX,TY)
CALL VEC(TX+25,TY)
RETURN
END
C“ttt#““tt"“t‘.t.tytttt‘tlyt##utl.t“a‘#t‘##tt##t"tt*lt“t"ﬂ‘.“""tl
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Coass SUBROUTINE TO DRAW A DOUBLE TEE »#xs
Csess TTX»TTY ARE THE CONRDINATES OF INTERSECTION s%s
SUBROUTINE TOTVEE(TTXeTTY)
INTEGER TTX»TTY
CALL POSITTX»TTY=7)
CALL VEC(TTX»TTY+7)
CALL POS(TTX»TTY=2)
CALL VEC(TTX+30,TTY=2)
CALL POS(TTX TTY+2)
CALL VEC(TTX+30,TTY42)
RETURN
&ND
(YT rI Ty e Pe 1 P s v 2T T SN S 2 2L 8T 2 wb gk asngdy BASEEBI
CHERRFRNRB SRR REREE A KR RRERRRK R AR F SRR R AR R R B AR A AR FE SRR EY
Cesas SUBROUTINE TO CAPTURE THE BRANCH NUMBER OF CURRENT NODE
SUBRQUTINE BRANH
IMPLICIT INTEGER(A=2)
COMMON/EDSDAT/WALNAM ¢ KKK » BRN+ SRANAM
IEMP10G = 'SYSPY
CALL ENCODE (NNN)
WRITE (239200} 2uRN
. 100 FORMAT (12}
. FLD(24+32¢TEMP10) = FLD(0Os»12¢/NNN)
BRANAM = TEMP10
RETUR/.
END
[ 2 T ttt4a#ttt:#;#ttt:*#;t#.***t********;##"r":t*t#tti***#ttt#t‘tttt‘tt#atttw
(R R I I T TR IS a Tt P L A LR PR SR 222 2R A S 2 d gt L
SUBROUTINE PLACE .
L SCALES THE SYMBOL COOKDINATES FROM 1SYMBOL' YO *TEMP?Y
Chewakshas SYMBOL IS LUCAL STORAGE ¢+TEMP IS USED FOR DISPLAY#s
INCLUDE EDSPRMy LIST
IMPLICIT INTEGER{A=2)
REAL VTXeVTYoVTZo\RXeVRY »VRZ 1 VSX2VSYPVSZ
COMMON ZVP/ZVTXsVTY T2y VRXeVRY VRZsVSX,VSYVSZ
COMIMON/EDSSCL/K
COUMMON/EDSSYM/SYIANUM s SYMBOL (NUMSYM,5) » TEMP (NUMSYM» 3) ¢ NEWK e NEWY ¢
C SYMNAMo WALLST /0728
PO 10 I = 1/,SYMNUM
TEMP(Iol) S(C{SYMBOL(Lr1)=256)/(VTZx2200/2000,0+1))+256 )*2
TEMP(I1+2) =({({SYMBOL(1+2)=256)/(VT2%1200/2000,0+1))+256) %2
10 TEMP(Xe3) = STYMLIL(103)
RETURN
END
D T L T e S e pe g v e e et bl 2 2Lt Ll Sl h L
Cossex S ECIFIES THE FIKRST 4 CHARACTERS OF SYMBu.L NAMES s&x
SUBROUTINE NAMELD
INTEGER TYPE
. COMMON/EDSNML/TYPE (50¢3)  MAP(50) 1 PICK
TYPE(L103)=PTun?
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TYPE(Zel)=PuHPY
TYPE(391)ePEXP?
TYPE{49s1)='PGRD!
TYPE(Se1)=vPCLK?
TYPE(601)=PTHw
TYPE(701)=0PSPPY
TYPE(Lr1)2PELRY
TYPE(Qe1)=eSPL?
TYPE(10¢3)='DBPL?
TYPE(1L1e1)=*THAY?
IYPE(1291)='FRaY?
TYPE(13r1) =t 4HPF?
TYPE( 49 1)=PLLTY
TYPE(15¢1) =0 TySPY
TYPE(16¢ 1)t THSPY
TYPE(17+1)=?7ADURY
TYPE(18+1)s0WCOT?
{YPE(19s1)3VEXPF?
IYPE(20,1)zKYOPY
TYPE(21s1)='PHCLY
TYPE(2211)='SGTR?
TYPE(Z301)=tSMTRY
TYP:tzlhel) =V SMEKR?
TYFS(50L)SSTHTY
TYPE(2611)=*SATR!
TYPE{27sd)=050PLY
TYPE(2u:1)=SCPLY
TYPE(29¢1)=9350CT
TYPE(S0/LISYSTRF
TYPE(3101) =0 SFLY
TYPE (320 4)=LRFL?
FYPE(3301)=tLRINY
TYPE (o4l )= LRENY
TYPE(35¢1)z0LPSW?
TYPE (3601 )= LSIN?Y
TYPE(STel)=LRELY
TYPE(3801) =L PS2Y
VI NUREES G P YY
mAP(L) =
TYPE(i¢3) = |
TYPE(L1e2) = 15
CONTIIWE

RETURIN

(2 4]

wlOCK DATA
KEAL A

TR TR

INTEGER Valsds ToDsH,C
COMMG, JEDSATH/V eUebi(L10) ¢ T(10) 2D(L0) ¢HeC(10) 2 Ar ICHAR

T R TR T I VAN ) ORT

A e nt o L s ST TS 1 L T TR T T PRI B Jpppan g e
Crvsr LiATIALIZES ATTRILUTE VALUE STORAGE =%

Y L L ORI =17
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DATA VoUsM(L1) eM(2) 1MCI) e M(4) o M(S) pM(6) oM {TI e MLB) s M(9) ¢ ML50) o
TLYoT (2o TUI)oT(4) o T(S)oT(6)eT(7)oT(8)2T(9)eT(10)»
D(1)e0(2)1D(3)20(4) 2D(5)eD(6) eD(T7) e0(8)»D(9)»D(10),

HeCCL) vC(2) v C(I) o C(4) 0C(5) ,C(6) 9CLTI2C(B)eC(T)¢C(10) oA/
4420050505050505/7

FOOO

ENO
(222 I PIT L P TT ST TTETL SN LT I IRUPETAD L T TP N ETRpe PR T DT PR 2 e L
Cxssxexx THE ROUTINE THAY CREATES DISPLAY OF ALL SERVICE SYMBOLS »#&
SUBROUTINE SERSYM
Ceesa GENERATOR
CALL CIRCLE(706/,705)
CALL wRITAT(7060701,'GaY)
Casx MOTOR  ssendss
CALL CIRCLE(706+673)
CALL. wWRITAT(706+667,'MAY)
Cexvx METER ss%as
CALL CIRCLE(706s641)
3 CALL 80X(20020/6969631)
CALL WRITAT(70196320"Ma')
Caxxx THERMOSTAT *=xx%
CALL BOX(169¢169590+601)
. CALL wRITAT(6950600,°Ta")
* CALL SMTEE(690+609)
Cos3 ANTICIPATOR =%
CALL BOX(16+16+690,569)
CALL WRITAT(6930572,'A4%)
CALL SMTEE(690+577)
Coex PANEL *%sx
CALL BOX{(20+10,696:540)
Cssx CONTROL FANEL »xxx
CALL §0X(20010,695,508)

CALL
CALL
CALL
CALL
CALL

INTEN(Q)

POS(696,508)
VEC(716,518)
POS(716.508)
VEC(6969518)

CALL INTEN(2)
C¥ssz DISCONNECT ®anx

CALL
CALL

BOX(15¢8¢16960477;
INTEN(Q)

CALL POS(T711,481)
CALL VEC(716,481)
CALL VEC(716,489)
CALL INTEN(2)

Cexx  TRANSFORMER #ax%s&
CALL pOx(20¢10+6°., 1453)
RETURy
eMD
» Coaxe LISPLAYS all LIGHTING ¢ *'4BOLS #*%x

SUBROUTINE LITuim

»
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INCLUDE EDSPRMy LIST
COMMON/EDSSYM/SYMNUM» SYMBOL (NUMSYM0 5) o TEMP (NUMSYM¢ 3) o NEWX e NEWY 5
Cc SYMNAM: WALLST »wTP1
Cexs SURFACE FLOURESCENT s#xa
CALL BOX(40,20,563,754)
CALL CIRCLE(S573+764)
Csxse KECESSED FLOURESENT »#ss
CALL 80X{400209563/+722)
CALL CIRCLE(573,732)
Cexs SURFACE INCANDESCENT wans
CALL CIRCLE(530:700)
CALL CIRCLE(S83,700)
Cess RECESSED INCANDESCENT xx%
CALL CIRCLE(530+668)
CALL CIRCLE(S583+668)
3 Caxs PULL SWITCH =xx
E o\ CALL CIRCLE(530¢636)
3 CALL CIRCLE(583¢630)
CALL syr
CALL wH.TAT(59616669'NA')
k. CALL WRITAT(5960624s*PSAY)
. CALL wRITAT(583¢722s'Fa")
E CALL wRiTAT(596¢683,'MA")
CALL WRITAT(583+:754,%5a")

ekt Ak

PIPREN I LS ML

CALL LCHAR
Coxsan  SAITCHES #exsx 34 LIGHT sxxs
CALL LCHAR
Cssss SINGLE POLE »ssxuss 7

CALL TEE(566¢559)

CALL wRITAT(576+553,'Sa')
ct*s2 DOUBLE POLE asexa

CALL 1EE(S66+527)

CALL wRITAT(576¢521,'SA?)
Coss THREE WAY =xapaxs

CALL TEE(566,495)

CALL wRITAT(S5760489,%Sa')
Cassss FOUR WAY #xxnax

CALL TEE(566:463)

CALL WRITAT(5760457,'Sa?)
Cexns NEATHERPROOF msmsxs

CALL TEE(S66+431)

CALL ARITAT(576+425,9Sa')
Csdex PILOT LIGHT #xuss

CALL TEE(S660399)

CALL wRITAT(5760393,'SA")
Caxxs TWO=SPEED s*%iu

CALL TEE(5660357)
' CALL wRITAT(5761361,'Sa")
D Cexre IHREE=SPEED #*#%ux
CALL YEE(566¢335)

PR AU
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CALL wRITAT(57603cy 54"
Caazs AUTU DOQOKR =%%»
CALL TEE(5660303)
CALL wRITAT(570¢297,'Sa!
Consxs w/(ONV, QUTLET #xxx
CALL ARITAT(S5T62Z0L0'SA")
Casxr EAPLOSIU.., PRUOF xx4s
CALL FEE(5662239)
CALL wRITAT(576¢231,%SA")
Caas KEY OFERATED reexs
CALL TEE(566:207)
CALL wRITAT(5760201,'54")
Césx PHUTO CELL#%%x
CALL TEE(5606:17%)
CALL wRITAT(576¢169,'SA')
Carve SUBSCRIPTS FOR LIUHT SWITCHES »ax
CALL sug
CALL wRITAT(58%+311,%24")
CALL wRITAT(589+450,134")
CALL wRITAT(589¢447¢%4a"%)
CALL wRITAY(S89r4150'WPa')
CALL wRITAT(585,383,'Pa")
CALL WwRITAT (5891351, '25Pat;
CALL wRITAT(589,319,'35Pa"}
CALL wRIVAT(589+287,'DaY)
CALL wRITAT(589r223,'EXA?)
CALL WRITAT(589+191y'Ka*)
CALL wRITAT(589+1652'0A")
RETURN
END
(A2 SINITTITY P PRL STETE I ITEPES PR P L Fopave e L 2 PLEULS RSB EEY
Cazsxr DISPLAYS POWER SYMBOLS #sax
SUBROLTINE POWSYM
INCLUDE EDSPRMs LIST
COMMON/EDSSYM/SYMNUM SYMBOL :NUMSYM»S) » TEMP (NUMSYM» 3) ¢ NEWX o NEWY »
C SYMNAMsWALLST o wTP1
CaxsesxTWC WIRE
CALL CIRCLE(640:870)
CALL TOTEE(628,870)
c *se¢WEATHERPROOF #¥%x
CALL CIRCLE(640,840)
CALL TOTEE(628,0u0)
CALL sUb
CALL wR1TAT(053,828,t'WFa')
Cosxsb XPLOSION PROOF #%xx%
CALL CIRCLE(64ur806)
CALL TOTLF{62880L)
CALL («(T4a1 (0581794, *¥Ln)
Cersx GROUNDED mwan
CALL ([flenbionie? 0

A I I
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CALL TOTEE(628+774)
CALL WRITAT(65301762+%GA")
. Craxxax CLGCR ##x%x
\ CALL CIKCLE (ol4Ur744)
. CALL TOTEE (628:744)
. 49 CALL WRITAT(653¢732,%Cat)
& Coaxs THREE wIKE #+#
CALL CIRCLE(640¢712)
Cossas SPECIAL PURPOSE s##%
CALL CIRCLE(6402680)
CALL TRI(640+683)
CHake [ LUURK® &4 kx4
, CALL CIRCLi.({bY%UroYyd)
CALL LOT(obur653)
Crxxax  SHITCHES #axex s PONLIC xwwx
CALL LCHAR
Cxasex SINGLE POLL - sxexux
N CALL TEF (628-5.5)
CALL wRITAT(0J9r553¢8%,.%)
Cosdk DOUBLE PULE s%sxa
{ CALL TEE(6280527)
: CALL wRITAT(639¢521,'Sa')
7 - Co%x THREE WAY *waxsa
. CALL TEE{628,495)
CALL WwRITAT(639,489,154")
Cerxxx FOUR WAY  *#sspxk
CALL TLE(628:463)
CALL wRITAT(639+457,'Sa")
Cerdx WEATHERPKOOF sxwxxx
CALL TEE(62&s431}
vabh wRIVAT(0390425,154")
Coxxs PILOT LIGHT s#xxxs
CALL TEE(628r399)
CALL WRITAT(6Z9,395,%54%})
Cexas ToQ=SPEEy, ssksn
CALL TEE(628,367)
CALL wRITAT(639:301,75a%)
Cokxke THREE=SPEED x4sux
CALL TEE(628¢335)
CALL JRITAT(£390329,1584)
ek AUIO DOOK A4 xa
CALL TEX(w28¢3013)
CALL . ITAT (539,297, '5a""
Cvenrx w/COHV, OUTLT #4ts
CALL JRITAT(0d9r2649%5L 1)
Cames EXECOSIO FROUF xsaw
CALL TEL(, 200239)
&-hLL dITAT (0, o1 ,nt)
» Lk KEY OFERATTL waxee
CALL ThE(b28:L- ;)
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Call WRITAT(639:2ui,1541)
Crar i-nLTY CELL®x%2
CALL TEE(6206+¢175)
LALL wRITAT(039¢169,'5a')
Casd v SUBSCRIPTS FOR PUacR SWITCHES *x%
CALL SuB
CALL WRITAT(651¢511,'2a")
CaLL WRITAT(6510479,%3a")
CALL wRITAT(65L1r447,%44")
CrLl nRITAT(051r4l5 *WPaAY)
CALL (RITAT(65i¢3838,'PAY)
CALL wRIVAT(051¢351.72SPat)
CALL wRITAT(6510319,%35Pa")
CALL wRITAT(651¢287:'04%)
CALL wRITAT(651¢223:EXA")
CALL WRITAT(6510191,'Ka')
CALL wRITAT(651¢170,'04a")
RETURN
kD
[ RO L FTY 73 T PT e P P e P TP T R IS ST TTE AL LIS SR AT S 2 2 S 2222 PE L pd ]
CANEIRRRRRERFER AR RERAFRS Y & Ry HERFR R EE KRR ARK
SUBRVDTINE RESTOR
C KeSTORES THE PROGRAM AND DISPLAY ON 'RETURN' COMMAND
INCLULE EOSPRMe LISY
IMPLICIT INTEGER(A=2)
COMMON/EDSSYM/SYMNUM» SYMBOL (NUMSYM5) » TEMP (NUMSYMs 3) ¢ NEWX o NEWY »
c SYMNAM» WALLST 1 WTPL
CALL HOUSE
CALL INTEN(1)
CALL DRGRID
CALL INTEN(U)
CALL KEGEN
CALL WRITAT(S5Ur»5Us *MOVES")
CALL wRITAT(50,20¢'DELETEA")
CALL mESAGE
CALL SENDF
RETURS
END
(2 T TP TETTTT POV FTT o Pryrpmre Py PIFPTTT PLL PEFTI TIPS T PSS 22222 2 22222 gt E 2]
SUBROUTINE WHICH(wXrAY S INCEX)
Coxsxs SUBROUTINE TO CETERMINE WHICH SYMBOL WAS POINTED AT »»s%»
INCLUUE EuSPKMSLIST
IMPLICIT INTEGER(A-2)
COMMON/ZEDSSY. A 4) IWUMISTMOOL (NUMSYM»5) » TEMP (NUMSYM¢ 3) s NEWX ¢ NEWY »
C SYMNAM ey ALLS . - «Ti 3
REAL VIArvTY, 302 1. £ VRY YRZ,VSEX P YSY P VS2
LOMMY 7V T TY  uTZ VRX YRY  VRZ,YSX,VSY 2 VSE

YA )
wY = 1 ~ 1L
XCOML = ({94, 2)~ LT x1200/7200041 ) Y 4256
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YCOMY = (((wY/2)=256)%(VTZ%x3200/2000+1))+256
WX = wX + 30
wY = wY + 30
ACOM2 = (((WX/2)=256)«(VTZ»1200/2000+1))+256
YCOM2 2 (((WY/2)=256)%(VTZ2=1200./200041))+256
DO 10U I = 1:SYMNUM
IFCC{SYMBOL(Iel) oGEe XCOML) ,AND, (SYMBOL(I:1) .LE. XCOM2))
C  +AND, ((SYMBOL(I¢2) +GEe YCOM1l) +ANDo (SYMBOL(I»2)} «LE. YCOM2
C ))) 6O TO 125
100 CONTINUE
RETURN 3
125 INDEX =
RETURN
END
SUBROUTINE GRIOPT(IXe1lY)
Ce»& SUBROUTINE TO SELECT CLOSEST GRID INTERSECTION s
INCLUDE EOSPRM)LIST
KEAL EPDIS
INTEGER XSCOPL¢XSCOP21YSCOPLeYSCOP2
INTEGER IC1(2)0IC2(2) rWTPL ) WALLST(SeWTPL)
REAL VTXeVIY,VTZoVRXsVRY 1 VRZyVSX2VSY V52
COMMON /ZVP/ZYTXoVTYvTZ,VRX»VRY»VR2,VSX,VSYVS2Z
REAL RWALLT(S,WTPL)
COMMON/EDSSCL/K
COMMON/EDSDAT /WALNAM» KKK » BRN» BRANAM
INTEGER WALNAM¢BRANAM¢BRN
COMMON/EDSSYM/SYMNUM» SYMBOL (NUMSYM» 5) » TEMP (NUMSYM» 3) » NEWX o NEWY
C  SYMNAMIWALLST NTPL
EQUIVALENCE (WALLST,RWALLT)
LOGICAL PROXMY
EPDIS = 2000,0
00 100 I = 1»WTP}

XSCOPL =(((RWALLT(201)=256)/(VTZ%120040/2000,041))¢256)s2
YSCOPL =({(RWALLT(3,1)=256)/(VT2%1200,0/2000,041))+256)s2
ASCOP2 =(( (RWALLT (49 1)=256)/(VTZ#1260,0/2000,041))4+256)82
YSCOP2 =(((RWALLT(5¢1)=256)/(VTZ%1200,0/20004041))+256)»2

1C1(1) = XsCoPi
1C1(2) =YSCOPL
1C2(1) = XSCoP2
1C2(2) = YSCOP2
iF (PROXMY (IXs3Y0IC1,1C2)) 60 YO 200
100 CONTINVE

60 To 250

260 KKK = 1
®ALNAM = WALLST(1.D)
IF(RWALLT(2/1) ¢EQ.RWALLT (4, 1))50 TO 220

c TWO Y1S ARE EQUAL
NEWX = (((IX/2)=256i%(Viz®1200/200041))+256
NEWYSRRALLT (301)
60 TO 300

RS TP RO WL YOOUE ST T W NI S

L S PE SR
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C ThO XS ARE EQUAL
220 CONT L
NEWXSKaALLT (20 1)
NEWY S(((1Y/72)=256)#4{VT241200/2000+1))¢256
GC TOo 300
250 WALNAM = 'ERNOR!
300 CONTIwUE
RETURv
£NY
C“#ttt:tttttttot‘t4;t*t#ttc:c*;ttttt#'4:»:w;;t.ttttt;t.ttttttttttttt:tattwtl
Ct‘tt PROVIDES NAME FOR SYMUOL TYPE ==~ INCL' DES 4 FIXED CHARACTERS
LEFT JUSTIFLED ARND 2 NUMERALS RIGHT JUSTIFIED
C NUMERALS SPECIFY PECULIAR INSTANCE OF SYMBOL TYPE x=x
SUBROUTINE AT TNAM
INCLUDE EUSPRMy LIST
IMPLICIT INTEGER(A=Z)
COMMON/ZEDSSYM/S YMIUM SYMSOL (NUMSYMe S ) o TEMP (NUMSYMe 3) o NEWX ) NEWY ¢
C SYMNAMeWALLSTewWTPL
COMMUIVv/EDSNAE/ZTYPE (509 3) ¢ MAP(50) 1 PICK
DEFINE NAME(L) = TYPE(Iel)
NUMB = MAF(PLICK)
NUME:R = TPL (NUMse2)
TEMPL = NAME(MAP(F1CK) )
CALL £NCODE (KKK)
WRITE (239 1600) ¢+ NUmBER
loU0 FuiMAy (I2)
FLO(24 9120 TEMPL)Z rLO(0212,KKK)
SYMNAM = TEsMPL
RETUR,
(Xv]
[T FITIYE ¥ PH 21T P RPTTTY FEFSPLVT P22 P P T Lt 2 2L P2 1 21
SUBROUTIHE LITEBT(LX LY eRXUYeCX-CY)
CYessxss CXeCY ARE COORVINATES OF TABLET STYLUS
CHECKS FOR A dIT BETWEEN SLX=LEFT Xo:LY=LOW Yo
IRX-RIGHT X¢UY=UPPER ¥
LFLAG SET TO L FOR A HIT
IMPLICIT INTEGER(A~)
COMMON/ELSLBT/ZLFL 1o
LFLAG = 0
IFCUILX oGEs LA) Jabde (CX LEs KXY «AND o
((CY oLEe LY) ,ANUe (CY oLE, UY)))
LFLAG = }
RETURHY
[ YV TY T Y PSP Y Ty PP PPt VYRS A RS TR PR R P S SR P S R L 222 24
C sexsss DISPLAYS 1k SYI100LS FRUM *TiMpes

OoNno

(o o

C TEMP(KK3) CUNTATAS MASTER SYMBOL TYPE *»»
SUBhIUTINE REGEN
( HRECENERATES T.E - I5PLAY OF SYMBIOLS FROM TEMP

INCLLGE £0SFT, el
INPLLICIT UICGER(A=L)

P

T0

PRI VS IPLSI DETRY 1+ - T

B T T B L

okt Ton NI b




y c
¢
55
C #xekkrx
]

C »xuenks

<

C mxxepxx

C *sexngx
4

C »xexwex
S

C s2erias
L

C ssxxxxs
T

{ axxxhgy
8

I R e gt oe e e it e e i s i i e L L S SCTE . A TRV Rl TR ) T PRI AT

T1

COMMON/EDSSYM/SYMNUM SYMBGOL (NUMSYMp 5) o TEMP (NUMSYM ¢ 3) o NEWX ¢ NEWY»
SYMNAMsWALLST 1 WTP1
IF (SYMNUM.EG., 0) GO TO 1in
KK = ¢
KK = KK + 1
IF(KK «GT« SYMNUM) GO TO 119
CALL LCHAR
DO 55 II = 1+38
IF(TEMP(KK13) +EQe II) GO TO (302530415060 7¢8¢9¢10931012013¢
1891592691 7018019:20021+22123924¢25926027228029¢
30031932:33034+035036¢37138) 411
CONTINUE
TWO WIRE HARAAOK
CALL CIRCLE(TEMp (KKel) o TEMP(KKs2))
CALL TOTEE(TEMP(KK¢1)=L2sTEMPIKK?2))
GO YO 100
WEATHERPROOF YTITTS
CALL CIRCLE(TEMP(KK 1) o TEMP(KK»2))
CALL TOTEE(TEMP(KK»1)=12/)TEMP(KKe2))
CALL sun
CALL wRITAT(TEMP (KKe1) 413, TEMP{XKs2)=12,'WPAY)
GO TO 100
EXPLOSION PROOF  #xn%3%
CALL CIRCLE(TEMP (KK 1) : TEMP{XKs2})
CALL TOTEE(TEMP(KKs1,=12,TEMP(KKe2)?

CALL suB
CALL WRITAT(TEMP(KKs1) 13 TEMP(KK»2)=32¢'FEXAY)
60 TO 100

GROUNDED EERRRE

CALL CIRCLE(TEMP(KK/s1) o TEMF(KKs2})
CALL TOTEE(TEMP(KKs1)=12,TEMP(KK22))

CALL suB
CALL WRITAT(TEMP(KK¢1)+13»TEMP(FKr2)=12076A%)
60 TO 100

cLock L3371 7Y

CALL CIRCLE(TEMP(KKsL1) s TEMP(KK,2))
CALL TOTEE(TEMP(KKe1)=12,TEMP(XKKs2))

CALL suB
CALL wRITATU(TEMP(KK»1)+139TEMP(KKe2)=12¢7CaAY)
GO TO 100
THREE WIRE KEEXKS
CALL CIRCLE(TEMP(KK 1) e TEME- (KK 2))
60 TO 100

SPECIAL PURPUOSE rERLRR
CALL CIRCLE(TEMH (KoL) s TEMF(KiCe27)
CALL THI(TEMP(KK» 1) o TEMP(KKe2)+ 3}
600 TO 114

FLOGR “EES RS
CALL CIRCLI (TEM- (K1) » TEMP (KK 2))
CALL LOT(TEMP(RK L) s TEMP (kK o2)44) -

o pidhoye o
- S gl e A R i n a3 8. Sin ¥ b N = i
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i eadd

{1 AT B PR LT ME EREWE ST SO RS SV
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L0 TO i00 .,
C wsxxxxxs  SINGLE POLE bkt
9 CALL TEE(TEMP(KKs3)=10)TEMP(KKs2))
CALL WRITAT(TEMP(KK»1)4+1)TEMP(KKe2)=6+'Sa")
G0 TO AGU
C «xx%%%xx  DOUGLE POLE AR
10 CALL 1EE(TEMP(KKe1)~10»TEMP(KK2))
CALL WRITATI(TEMP(KKel)+1eTEMP(KK-2)}=69*S4A")
CALL suB
CALL WRITAT(TEMP(KKs1)+13»TEMP(KKe2)=13224")
w0 TO 100
C xknssxx  THREE WAY EEAXKK
11 CALL TEE(TEMP{KK21)=~1021EMP(KKs2))
CALL WRITAT(TEMP(Kho1l) +1»TEMP(KKe2)=69754")
CALL suB
CALL wRITAT(TEMP(KKs1)+13¢TEMP(KK,2)1=139734")
s0 Tu 100
C *xxxxkx  FOUn LAY 2 ekkAE
12 CALL TEE(TEMP(inKe1)=10L»TENP(KKe2))
CALL wRITAT(TEMPIKK 1) +1leTEMP(KKP2)=621SA")
CALL suB
CALL WRIVAT(TEMP(KKs1)+13+TEMP(KK,2)=13¢%44A")
60 70 100
C »xx¥36x  WEATHER PRUOOF RRRES K
1) CALL TEE(TEMP(KK»1) =10/, TEMP (KK»2))
CALL ARITAT(TEMP{KK L) +1yTEMP{KKe2)=6215A")
CALL SUb
CALL yRITAT(TEMP(KK 1) +13+TEMP(KK,2)=13) 'WPA?)
40 TO 100
C *xxsaxx  PILyT LIGHT ERRERE
14 Cakl TEE(TEMP(KK:1)=10TEMP(KKs2))
CALL L RITAT(TEMP(KK+1)+1, TEMP(KKs2)=6915a")
CALL s“UB
CALL WRITAT(TEMP(KK»L)+132TEMP(KK2)=13,'PA")
w0 10 1u0
C #xxxsxex  TWO SPEED HARRKK
i85 LALL TEE(TEMP(KiK911)=10»TEMP (KKe2))
CALL GRITAT(TEMP(KK»1) 41, TEMP{KKe2)=60154")
CALL sub
CALL (RITAT(TEMP(KKo1)+130TEMP(KKs2) =13, *2SPAY)
w0 TO 100
C *xexsxse  THRLE SPECLu 32T T3
lo CALL TEE{TEMP(KK:1)=10»TEMP (KX 02))
CALL wRITAT(TeMP{Kne1} 312 1EMP(KKe2)=601547)
CALL 4UbL
CALL JRITAT(ILMP KR 1) 4 32 TEMP (KK 2) =139 Y 3SPAY)
ol TQ 104 :
C sqxxxxx AUTU LOUK Lt A 2.
L7 CALL TELCTE M (nKei)=100TemP (KK 2D}
Calkl RITAT(TEMP (an o L) 41, TerP(KK» 2) =69 '50")

5 ™ ot e bt 32

e v a

P e R PR TR

IPSPRUNT SR ELE PSP Y-

LIRS TRPST I X

S,




A TS

e a——————— i . et

et LA IR o o 2o it e e b B e S
T P Rs s GRa D lyt i T G . ¥

CALL »uB
CALL JRITAT(TeMP(Knel) +130TEMP(KK»2)=13,DA%)
6¢ Tu o0
C #*renbxx A/CUNVe QUTLLT LI ET T TN
18 Chll WRITAT(TEMP (nbk 1) 41, TEMPInns2) =60 i5at)
6L Ty Liv
C *sxangs  EXPLOSIUN FROOF LR RSt
19 CALL TEE(TEMP (RN 1) =10 TENMF(XKr2))
CALL JRITAT(IEMP(KR e 1) +1 2 TEMP(KKI2)=6015A")
CALL SUB
CALL HRITAT TeMP(Knel)+13.TEMP(KK,s2)=13y'EXAT?)
0 TO 1069
C =xyxx¥x  KEY OPLRATED ok SRRk
20 CALL TEE(TLilP (KKo 1) =10, TEMP(KK,2})
CALL GnITAT(IEMP (KK L)+l TEMP(KKe2)=69154")
CALL. Suy
CALL WRITAT(TEMF (KR L) +13e TEMP (RK,2)=13¢7KAT)
su TO 100
C w%xx3¢xx PHOTOCELL (22213
21 CALL lee (TEM-(hKe1)=i0p TEMF(KK,2))
CALL aRITAT(TEMP (KR 1) +1)TEMP(nK:2)=62154")
CALL suUp
CALL vRITAT(TEMP(KRoe2)+13,TEMP(KKs2)-18,%04")
GO TO 1es
C wxxexxx  GEnchATUR EEEEER
22 CALL CIRCLE(TEMP(KKe1) »TEMP(KK2))
CALL wRITAT(TEMP(KK»1)=5)TEMP(KK¢2)=601GA")
w0 TO 100
C *=xgkexx  MOTOR R KKK
23 CALL CIRCLE(TEMP (KK 1) 1 TEMP(KK92))
CALL WRITAT(TEMP(KK91) =5, TEMP(KKe2)=6¢*MA?)
C wxxxkex METLR L1232
a4 CALL CIKCLE(TEMP(KKo1) o TEMP(KK2))
CALL 6OX(20¢20¢ TEMP(KKs1)=10»TEMP(KK?22)=10)
CALL wRITAT({EMP(KKe1)=SeTEMP(KK12)=6¢"Ma?}
w0 TV 100
C *xex¥xx  THEKIOSTAIL ERREKE
P} CALL DOX(162160 1ih P (KKe2) =89 TEMP{KKs2)=8)
CALL WwRITAI(TEMP(RR 1) =Dy TEMP(KK12) =60 TAY)
CALL USMTEE(TEMP(RKe 1) =8¢ TEMP (KK 2))
wG Tu 100
C *xiokans  ANTICIPEIOK FERkER
26 Call BOX(lbeloriclir (KKeL) =82 TEMP (KK 12) »8)
CALL LRITAT(TEMP (hane L) =5, TEMP(KKe2) =69 ' TAT)
CALL SHMIE(TEMP (KK 1) =62 TENP(KKe2))
o¢ TO Ltv
C servdzsn Phule. 23 2 ¥
27 ChLL LN (L2 L0» TEN P (KK 1) =10, TEMP (KK52)=5)
GG TU 100
Covetn a6 LONTHOL  PANL. PP
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28 CALL 50X(200 10 TEMP(KKe1) =10, TEMP (KK ¢2)=5)
CALL POS(TEMP(KK»1l) =100 TEMP(KK?2)=5)
CALL VEC(TEMP(KKe1)+10» TEMP(KK12)+5)
CALL POS(TEMP (KK 1)+10»TEMP (KK12) =5)
CALL VEC(TEMP(KK»1)=10:TEMP(KK22)+5) ‘
G0 TO 100 1
C #iexxxs  DISIOMNECT ERRERE 1
29 CALL BUX(15/8r TEMP(KKs1) =7 TEMP (KK 2) ~4) ;
6G To 16V %
C *s4xxxx  TRANSFORMER RERERR 3
30 CALL BOX{20+10sTEMP (KK 1) =10+ TEMP (KKs2)=5) b
G0 TO 104 g
C #sav¥kx  SURFACE FLOURLSCeNTxxini §
IS CALL BOXILC 20 TEMP (KK 1) =20 TEMP(KK:2)=10) é
CALL CIRCLE(TEMP(KKe1)=~10¢TEMP(KK»2)) 5
60 Tu 100 ,'
C ##4xxxxRECESSED FLOURESCENT *akkssmnk s
\ 32 CALL BOX(409200TEMP{(KKs1)}=20+TEMP(KKy2)=10) ’
CALL CIFCLE{TEMP\ink¢1) =102 TEMP(KK,2)) §
60 TO 100 )
€ aaneaxeRESURS ACE INCANDESCENT *émxsxx ;
R 33 CALL CIRKCLE(TEMP(KK e 1) e TEMP(KK,2))
- CALL sUB E
CALL i XTAT{IEMP{KK 1) #3132 TEMP(KKp2)=12,"MA") A
60 TJ it 3
T »krrxspRERECLESS 2 INCANDESCENT®Rathakk %
34 CALL CIRCLE (TEMP(KKs1)TEMP(KK¢2)) ;
CALL suB ;
CALL WRITAT(TEMP(KK;1)+13¢TEMP(KK,2)=12¢°'Na") t
60 TO 100 i
C ®xkkdtnxsPULL SWITCh P T TYNT LI 5 3
A 35 CALL CIRCLE(TEMP(KKe1) TEMP(KK,2)) ¢
cALL SUw 1
: CALL WRITAT(TEMP(KKe1)+13+sTEMP(KKs2)=12¢'PSA") 3
60 To 100 b
i Coxunrerx  SURFACE INCANDESCENT  sékxx¥pskx ~§
36 CALL CIRCLE(TEMP(KKeLl) TEMP(KK,2)) '
G0 TO 100
r Canaxvecs RECLSSED INCANDESCENT  ssstmmsn
37 CALL CIRCLE(TEMP(KK»1) o TEMP(KK,2))
60 YO 100
Ceryexxss  PULP SwITCH T &espsxkkx
38 CALL CIRCLE(TEMP(KKo¢1) »TEMP (KKe2))
CALL sup
CALL wRITAT(TEMP(KK21)+13»TEMP(KKy2)=12¢'PSA") i
ico 6v TO 5¢C
110 CONT1LE
CALL CiAK
RCTURL:
t.ND
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ISP AYS APPROIATE SCALE MESSAGE »xx

SU ROUTINE MEZAGE

IMPLIZIT INTEGER(A~Z)

INCLUDE EDSP3M, LIST

COMMON/EDSSCL/K
COMMON/EDSSYM/SYMNUMe SYMBO!, (NUMSYHM»S) ¢ TEMP (NUMSYMe 2) o NEWX o NEW' »
SYMNAM» WALLST 9 TP1

CALL INTEN(O!

TE(” (NEe 4) 60 To a0

vALL WRITAT 300s 8C,'%¢ ‘LE:Lsv THCH= 1 FOOTA®)

CALL wRITATIS00,6U, *SPALING BETWEEN GRIDS EQUALS 16 INCHESAY)
GO 75 g

IF(K ,NE. 8) GO iC 30

CALL wRITAT(300, 23, *SCALE:1/8 INCH= 1 FOOTA?)

CAL% WRITAT (30067, '*SPACING BETWEEN GRIDS EQUALS 32 INCHESAF)
60 10 40

CALL WRITAI{300s» 0y, 'SCALE 1726 INCH = 3 FOUTA')

CALL wRITAT(300s00:'SPaCING BEYWEEN GRIDS EQUALS 64 INCHESA~?
CONVINUE

CALL INTENML2)

RETURN

END

[P FTE L ET2 43 FITaT: B FURPR DRI YIRAT 2T P I Y33 S TIN I T I I 2R 22 LS LA 3T LTl 2]

Cokxgs O
c

c
c
c

HECKS ST7'5h PROXIMITY 10 A WALL *%x

ELLIP3E . L 'lD «-= LON5 AXIY ALONG WA. .»THORT PERPENDICULAR
LOGICAL FUNCTION PROXHM: ¢ AP, IYPeIC1,ICR)
TEST FOR POLNT IN PxuXIMITY WITH A LINE

INVEGER 1XpefvRoICL(2)01C2(2)

DIMENSIUNCL(2) 0 CRI( 2}

i,

50

1f

EPLISK=10,0
PRIXMY=.FALSE,

Xpz1IXP
YP=1YP
CrlL)=Irsiy)
Cl(2)=1e1(2)
c2l1yz1c2(y)
cal2iz=Ica(zi

IFABSECL )20ty 0 Tek,) GO TG 200
ATNSATAMU(ICE(2) = . u (M FZELL()=CL I )
ASQRUZI(CEL1 )~ )i/ Y %32 7 ((CalZ)~Li1o))/2,0)9¢2
(ASQR( JLE Q) 3y TO 30D

SNATHSINA T

CSATWRLGY LaTiy)
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AVGEX=(C2(1)+CL(1)) /24
AVGY=(C2(2)+CL(2))/240
ELPSS(((XP=AVGX) #CSATN« { ¢+ » 'CY *SNATH)#%2)/ASQRL  +

* Ve (((YP=AVGY ) sCSAT+ (XP=)v - X)2SNATN) x%2)} /ASGRD
IF(ELPSLE.1.9)PROXMYZ, TRUL . WPOINT INSIDE ELLIPSE
RETun;;

C
c LINE 1S ZERQ LENGTH
c
100 I CABS(C1(1)=XP) (LEEPLISN)PROXI'Y=, TRUE .
RETURI
[o
200 ATNZ6,2874,0
GO TO S0
ENp

[ EFRTL 2L T 23T L PPN S PNt I T TR PRI R PR UL R L AN SRS SR 2 S P P S 2 2 P 2]
Cxxxxx  DETERMINES WHETHer ATTRIBUTRE VALULS ARE TO BE ENTERED »»
Cxwkax DETERMINES WHICH - TT«[B3UTE CATHRGORY WAS SELECTED BY STYLUS%x
Cexxxx  TYPIN CAPTURES [LPUL AND STORES LT IN LOCATION OR ARRAY*x
Coexxak  THESE VALUES ARE PASSED TO fATTRIGY THRU COMM.N *EDSATIY
SUBRQUTINE TMOUT($2$)
IMPLICLY INTEGRR(B=2)
INCLUGE DSPRMSLIST
INCLUCE EDSPRM), LIST
INTEGER AX2AY1AZ
INTEGER ATT
REAL A
COMMON/EDOSLBT/LFLAG
COMMUN/EDSNME/TYPE (S50¢3) »MAP (50 »P1CK
COMMON/EDSATB/ViUeM .1 2T(10):D{10) »HiC(10) rAr JCHARIATT
COMMON/EDSSYM/SYMNE 7' SYMBOL (NUMSYM:S) o TEMP (NUMSYMs 33 o NEWX » MEWY
C SYMNAM/WALLSTywTRL
INTEGER DFV(DFVL) »UFVPL ~VF
INTEGER DFB(DFBL+WPN)
COMMON /DF/DFV:DFB:DFVPs »
NAMELIST/ANSAER/YES ¢NO
UEFINE C1(I) = C{I}
DEFINE Ce(I) = FLO{ABS(MOD(I~106))%6+6:C1(I=1/641))
DEFINE Li{I) = o(I)
DEFINE 02£1) = FLO(ABS(MOD{I=1+6)}%6:6+D1{I~1/6+1))
DEFINE MI(I) = (D)
DEFINE M2(1) = FLU(ABSIMOL (I=1+¢6)12606eMY{]11/6+1))
VEFINE TT(I) = 1¢(1)
CEFINE TTY ¢+ = FLO(ABSIMOL(I~100) \86s6eTI(Im1/641))
CA.  SLETL
RCAD (L Alvanci)
3 CALL JUAPS(TANSHERY: "5U0%1030)
'”ja, CALL ZTYRPOUEIIDO YO ' w5t 10 NAME A NEW INS164CEFHATY)
C 2 CALL [apQUI{YYE:, G NUka
Cabll CihINT(Lls32Clu:
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1000 CALL lULE
CALL SwaP
60 TO 1000
1010 CALL TTY
60 TO 1000
1500 NUM = MAP(PICK)
TYPE(NUMe2) = TYPE(NUMs2) + 5
CALL ATTNAM
CALL ATTRIB
CALL SENOF
1050 CALL TABINT(1,31460)
CALL CHRINT(1,$1455)
1060 CONTINUE
CALL TYPOUT('SELECT ATTRIBUTE CATEGORYRA?')
1450 CabL IDLE
CALL SWAP
60 TO 14S0
1455 CALL TTY
GO TO 1450
1460 CALL SETTAB(AXsAYrAZ)
IFCAL) 1450345001470 ;
1470 CALL LITEBT(25+1800200,2302A%sAY) k
IFILFLAG «£Q. 1; 60 TO 1490

I

i S

ATT = 3 ;
00 1475 LB = 6169392:-32 ;
LY S LB ~ :6

UPY = LB + 16
CALL LITEBT(40.LY14500UPYAX2AY)
IF(LF;,AG «EQs L) GO TO 1480
ATT S ATT + A
1475 CONTINUVE
GO T¢ 1498
1490 CALL TYPATT
RETURN 1
1480 CALL TYPOUT('PLEASE TYPE INmat)
60 T0(100,2000300,4000500,600+700,800),ATT

s grbabaid

St S R Bt

fovaets

a4
106 CALL TYPIN(*(I) %)V} 3
60 TG 2000 :
200 CALL TYPINC/(1)*sU) ;
60 T0 2000
300 CALL TYPIN(M)

ICHAR = NTYPIN(IDUM)
0O 310 J = ICHAR)30
M2(J) = v 0

PRV RN Y P

310 CONTINUE
60 TO 2uou
400 CALL TYPINAT)

LCHAR = NTYF LM (ILUM)
DO 410 J = ICHAK30
T5T(J) = v v

TP
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430 CONTINUE E
60 TO 2000 4

509 CALL TYPIN(D) k

ICHAR = NTYPIN(IDUM)
00 Sly J = ICHAR»30

ICHAR = NTYPIN(IDUM)
U0 Tiy J = ICHAR» 30
C2(J) = v v
710 CONTIUE
60 TO 2000
800 CALL TYPIN(*(R)?9A)
A = A/100.0
2000 CALL SETDF (DFV/LFVP)
CALL ATTRIB
CALL SENDF
GO TO 1064 ¥
1498 CALL SETOF(DF¢I)
CALL WRITAT (2259309 *NC ATTRIBUTE WAS FOUNDA')
CAl L WRITAT (22505 'PLEASE TRY AGAINA')
REVURN 2
END
CEERRRRRERRRRRRRRKERKEERERAR R TR SX KRR AR R R K g KA AR R R KA
CHRERBRRE LR R R AR E g Ak Wk KK KRR AR KRR KRR R R

D2(J) = ¢ ¢ 3
510 CONTINUE .
60 TO 2000 K
600 CALL TYPINCY (I} 1) 3
G0 TO 2000 3
700 CALL. TYPIN(C) i
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