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PREFACE

This manual describes the functions and orerations of tLhe

. T-SQUARE 2Ii Drafting Sustem which orerstes under

the UCSD FPascal orerating swstem wtilizing the SIGGRAFH
CORE- 79 comratible grarhics extension rackadge rrovided

bw TERAK. The sustem reacuires s TERAK 8510/3 rrocessors
Houston Instruments or Summasgrarhics digitizers, Houston
Instruments DMF-~7 11"x17" rlotter znd ortionally a3 TERAK
8912 euransion unit and eprinter. The harduare znd sofiwasre
has been intedrazted by T&W Sustems, and is avsilable from
TERAKs or from sales z¢ents or from T £ W directlu,

For information azbout ﬂhe orerating softuare and the
hardware see the following Fublications!

Comeany Publication No, Ilescrirtion

——-.—--n-.-—-_...-.-.—-n————t—-—-————-..——-.—..-.—-———-—————-—u—-.———-——-.-——-—~m—

SOFTECH UCSD Pasecsl version II.0 '
TERAK 60-00446-001 UCSD PASCAL VII.0 SIGGRAFH CORE-79
Grarhics Release Guide

TERAK 50-0000-001 Model 8310/3 Instazllation Ingstructione
TERAK 52-0002-001 Video Disrlaw and 24K Memoru Susten

: User Reference Buide ]
TERAK 52-0006-001 8332-2 Kewboard Srecificstions snd Use
HOUSTON INSTRUMENTS HI Pad User Manuszl
HOUSTON INSTRUMENTS IMP-7 Flotter User Manuszl

NOTE: All sbove documentation is surplied with the turnkew
T-SQUARE.
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SECTION 1 - GENERAL INFORMATION

1.1 SYSTEM INTRODUCTION

The T-SQUARE 2I Drasfting swctem is designed to build ur =
sembolic drawing using & digitizer and Kewsboard for
inruts, a8 grarhics screen for review and editing the
drawings and an X-Y rlotter for Flacing the drawing on
bonds vellum or mular. The sustem can be used Lo build
ur cells (or files) of comrlex sumbols or fidures from
primitive obdecis and text and then to combine the cells
into comrlete drawings.

The -T-SQUARE - 2Ii Irafting Sustem is desizned to Froduce

high aualituys hish resolution drawings utilizing 3 low costs
medium resolution raster sean grarhics CRT. This means that
the resoclution on the drawing iis better than the resolution

on the screen. The screen is used Lo roughly see how the
drawing will look so the drawins can be edited. Innovative
technieues are used throushout to asccomrlish the obdective of
resronsive hish eualily outrut from = low cost sustem.  Some
examrles include rerresenting 2 wide varietu of obJdect text
sizes by rarszllel lines while the sctual text is disrlaved ‘in

8 windowi intricste drawings made up of cells of recosgnized
ratternsi 3 window fezture that sllouws creastion and editing of
3 small rortion of the drawing; = shift and scsle funciion that

allows working on 3 small rortion of the rhusicsl drewing zt
one time,

2 SYSTEM ORGANIZATION

The 20 sustem is organized around 3 grarhics file sustem.

A desidgner using 2D can creazte srarhics filess edit Lhose
files and merge the files an the dgrarhics screen. When
comrletes the image arrearing on the grarhics screen can be
sent to the rlotters secaled or unsceleds shifled or unshiifted.,

To start the sustems the desisner executes "20", From there
ony the functions of 2D are evoked by enlering the Kew letlep
of the command from the menu which arrears =i the Lor of the
screen. ’

The foellowing dissgram outlines the "tree" of commands within
the 2@ sustems shows tLhe hierarchys of menus and serves s an
index. Note that all menus are in alrhabeticasl order. Flesce
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Fade

NOTES:

(1> When "0" rpicked fraom main menus sweblem is automaticallw in "ALD",
Use of commands "MOI" or "ADD" switches from modifw Lo Add,

(2) Sustem is automsticallw in "ALD" on first entry. -

(3

The didgitizer can be used Lo select 8 choice from mosti of the menus.
Simrly rlsce the digitizer cursor over the word on the menus and
rress the button on the cursor.

83



1.3 BASIC COMFUTER CONCEFTS

A comruter receives information (inrul)s rrocesses the
informstions and ruts out the informstion (outrut)., For

- the 20 Drafiing Sustems the comruter uses dsts rrovided bw
the designer to rroduce a drawing,

Data can be entered Lo 3 comruter in various waws. The
20 Drafting Sustem ic designed to utilire s digitizer for

. the madority of dats entrw. A digitizer is an electronic device
that records the X-Y locatlion of 8 roint. This waus the designer

n can use the medium of inrut most familiar rather Lhan a

B turewriter Kewbosrd. The Kewboard is used for z few ‘commands’

to the comruters as well,

After inruts, the information is stored on 3 removshble
recording media called 2 ’florpy’ disk. A florre disk is
8 thin riece of wular encased in = rroteclive rarep

. JacKket with & surface thst can be magnetized to rerresent
- ) datao .

j , The comruter can rrocess the dats stored on the floprw
o disk Lo produce various cutrut. Iata can be outputbhs
disrlauing il on 2 screens writing on the surface of
~anather florru (coruing the florpu)s Frrinting on 3
] turewriter device cslied a ‘rrinter’ or by srarhicalle
drawing lines on 2 mechanical drafting machine cslled a
e rlotter.,

'1\“ The T-SQUARE consisis of & basic comronents: The displszw
monitor ("CRT" or "screen" )s tLhe Keswbozrds the box~like
device which houses the florru digke and the comruters, 2
e digitizersy 3 mrinter and s rlotter as illustrated on the
cover of this brochure.

The disrlaw monitor is used to disrlau both text and
grarhics. The Kewboard is used for entering information
into the comruter. Information on these is svasilable in
the referenced msnusls.
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The rocker switches on the front of the box—-like devices
labeled 8510 control the comruters screens Kewbhosrd and
digitizer, The rrinter hass 2 serarste on-off switch as
does the rlotter.

To start ur the comrulers switch on Lhe rocker switches
and printer and rlotter switches then mount the florrpy

. disks in the slots as indicated with the label ur and the

recording window toward the back of the box. The
comruter will sutomaticalls start urp and disrlau further
orerating instructions aon the screen. If it is necessary
to restart the sustems push the rocker switch st t.he tor.
This casuses the comruter Lo restart without restarting
the disk drives, ete. This method of restarting (called
“BOBTING’ ) is much easier on the comruler and florrus
then turning the rouwer on and off.

Reasonable but not extrsordinary care of florrus is

reauired, Good praclice is Lo Keer the florpus swaw from
extremes of heat and dust or scratchu msterizls. Ilo not
Put wour finders on the mzgnetic recording surface. Keer

the florrus in the rarer envelore and in 2 box when not
in use.
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1.4 UCSD FASCAL Orerating Susiem

1.4.1 Introduction .
The UCSD PASCAL orerating swstem is utilized by Lhe
T~-SQUARE. The oreratins sustem waze develored at the
Universitw of Californis 3t San Diego and is now
.distributed bw TERAK and SOFTEK. Detziled documentation
is available from both these comranies. flsos the
documentastion is surrlied bu T&W Sustems with the turnkeu
T-SQUARE.

When the T-SQUARE is ‘EOOTED’ the following UCSI command
will arrear st the tor of the screen:

A ORI > G G Gr G ST 6230 B €A e W s SRS DY @00 B39 amwe

Welcome
UCSD Pascal

i Current date is

D D D S 0 0 S . O G0 G GO s 2 S e W G S e Gt s S, 00 D e S G G S S G G G S AT S (U SR S RO e e €D e Qe

CBE WO B® Bw Bw G W e W

This is the mzin UCSD rromet line. The ortions offerred
are chosen bs turing the urrer-case letter Freceding the
left rarenthesis. The most imrortant commands are E(gdits
F{iles and X(ecute.

"X" for X(ecute is tured wherever 3 T-SQUARE rrosgram is to

be used. The rrogram name is reauested bu the following
query line.

T R D G S e S e e G S B, e G e G o G B S ) ) WD G50 e @ G S D G o TS G AR A G b < G 4D P G S

S S S S s S IS e e S v G G0 e G 2 G A e 29 GO P (20 R G2 B e e e G WD M i Gave G G T (8 G S (e e 220 P €378 BT

Ture Lhe rrogram name followed by <RETURN>. Incorrect
srelling can be corrected bu backsrsce rrior to <RETURN>.

1.4.2 UCSD File Manadgement
The designer can run the UCSD file manasement rrosgram
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called Filer bw turing the letter "F"« The Filer can
- (1) disrlaw & list of nswes of the files on 2 disks
R (2) cory Ffiles from one disk to anothers (3) rensme
' filess; (4) remove filess (5) rearrange files and check
- for damasged aress on the disk. The filer eromet line is

long and requires two alternste lines. Suwitich between by
turing “7v, :

’-_M——--———n—v——n—--—.—uw—@__—l——-u--»-ul——n—.-—.--.——cu-—-—-———_-—n--n‘-—--o-————-———-——u—m—&_n-n-—m—“

- ez m —._..__-.-—_.--.-—-—-——-u——---—-——.—_-.—-—--—-——_——--...——.._-_——.-——-—-—.——.—-——.—-—.--.-...--—---—-.—-—.-u-—--_-o—.-._-.

—---.-...._....-..--—-.—-.—-—--—-—c..——--.—-n--u-————.-—-———.—-—.m—-—-..-.—.——-._--—-_—.-.--a.-,-.—m———-—,-—-m-»u.«-..._.—.. -~

._-...-._-..—---——————-—-c---m-.——-.———--———-—.———-——u.— -_——_---—-—.—-—-—~-a—-—-.——-—--—-——.—-—-o-.-.._....

Here is how to use tLhe most imrortant Filer commands,

d The others can be found in the UCSD reference manusl:?
1. Mate -- Turing "D" permits the desizner to reset the
date on the disk. Follow the rromet instruction.

2. E(xtended directory -- Turing "E" followed by either
¥4 <RETURN> or #5 <RETURN> lists the names of 311 the
] - files and free areas on the disk (either 24 or 25)
drawing both their rosition and size in blocks.
e 3+ T¢ransfer -- Turing "T" rermits coruwing individuzl
- files or collections of files from one disk to snother
or to 3 different rosition on the same disk. It szlso
rermits corwing the entire contents of one disk to
another disk as is reauired for backur,

4., R(emove -~ Turing "R" ensbles removing 2 filey ie to
delete the filename from the disk directoru.

B S Zlero == Turind "Z" zllows the designer 'to initizlize
& new disk or Lo reinitislize (elean off) an old disk.
A new disk must be initislized before it is first
used.

6. B(3d -~ Turing "B" enters the bad block search mode.
The sustem will 238K which volume. Answer #4 <RETURN:
for the lower drive and 25 “RETURN> for the urrer.

7+ K{rnch == Turing "K" enters the disk comrressian
mode. This mode is used Lo collect all the free zreas
on the disk to one single arez. A tad block search
should be rerformed before this command.

i -
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1.4,3 The UCSD Editor

J The E(dil ortion maw be selected from Lhe main UCSD
rromrt line to create or revise texi files. Texi files
. can be created by the desisgner to contzin anv tured

informstion and then sent to Lhe srinter viz Lhe FPRINTOUT
program described elsewhere.

"To create a text file! twre "E" to start Lhe UCSD
- Editor. The following rrometline will arrear,

1 >Edit: !
1 No uwork file is present. File? H

S S G0 ST G0 e e W e s S et Gt T GEI s (R S S € W (S S S WD G G SN A €T (EGS SeD S o ewve D G e SIS > En S Gch SN G

} This presents three ortions! enter the name of an
] existing text file which is. to be editeds create = new

text filey or exit the editor bvu s;multanecusls Freseing
the ‘ESC’ Kew and the ’‘RETURN’ Kew.

Turing <RETURN> creates s file. The editor can be used
- for writing letterss memos, srecificationss comruler
rrodrams and the like,

1 Turing 3 filename followed bu <RETURN> moves an existing
text file intoc memorw for editing. To edit the file
o "COMMAND"y for examrles ture Lhe followinsg!

i #5ICOMMAND <RETURN> :
! ]

vodd o -~ o~ o cane.

The m3in Edit command line will now zrrear 3t the tor
p line of the screen!

o s -—-—.—_.-.-...—_.__—...—-—..—-—.-———-—-——-—-——--—.-——-———-——.——_-o——-——-—-——_—--_.—-——.—.-—-———--__—..._.._u._-._._

A rortion of the text file will be disrlauwed on the
screen. The cursor shouws where the next change to the
] file can take rlace.

a )
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The cursor can be moved bw any of the following keus:

TAE >
EACKSFACE %
RETURN
SFACE.

.1. Cursor control arrows -- The kews wilh arrows move the
- eursor in the direction indicsted one srace a3t 2 time.
Hold the Kew down for multirle moves.

+ Backsrace moves the cursor one sraece to the left,

Hold the Kew down for multirle moves.

3. <TAB>» <SPACE>s» and <RETURN> move Lhe cursor toward
the next tab rosition, <TAR>: moves it to Lhe next tah
story -<{SPACE> moves it bv one sraces <RETURN> moves it
to the beginning of the pext line. The directian
(forward or backward) derends on the set direction.
Hold the kev down for multirle moves,

4. To set direction for tabbing, enter ">* Lo move
forward and "<" Lo move backuward.,

Kews described in 1, throusgh 3. can be rerested, Ture
the number from the tor of the Kewhoard and then Lhe Kew.
For examrles "SBACKSFACE" will csuse 3 backsrace of 5
charscters,

The cursor can zlseo be moved by the following!?

o Jlump —- Ture "J" Lo enter this mode., After Fromrt

liney ture "B Lo go to the beginning of the file.

ture "E" Lo g0 to the end of the files or Lure <ESCH
to lesve the mode.

Three commands are useful for chanding Lext! 1Incert,

Deletes and eXchanse.

1., Insert -- Text is inserted in Lhe file at the rosition
of the cursor. Ture "I" aznd Lhen the text., 1If
inserting characterss nate that the new characters
will be inserted betuween the character where the
cursor is and the rreceding character. Ture <ETX> Lo
accert an insertion and <ESC> to sbort the insertion.

i
o
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2., lelete -- The rrocedure for deleting Lext is similap

to that for inserting text., After Lturing "Dv,
characters will be deleted by turing Lthe srzce bar and
lines will be deleted by tupins “RETURN>, Ture <ETX>
Lo accert 2 deletion and <ESCY Lo abort.

3. eXchange -~ This commsnd is used to rerlace characters
Wwith different charscters. eXchande only works within
8 line. Position the cursor to the befinning
character to be rerlasced. Ture <ETX> Lo sccert an
insertion and <ESC> to sbort.

Text created through Editor maw be formatted using the
AdJdust command. The Addust command is desisgned Lo mzke
it easv to indent. Position the cursor st the line Lo bhe
adJusted befare entering the AdJust mode. The AdJdust
rromrl line will ask for L to lefi addusts R to risght
addusts C for centering or arrows for moving the line 2
charscter at & time. Enter <ETX> to accerl chansges and
exit the mode.

To leave the Editors ture "0" for euit. The Quit erromrt
line will ask for "U" to save the workfiles "E" to exit
without savings "R" to go back to Editors "W" to write to
8 file to be named and then exit.
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SECTION 2 SETTING UP A DIISK

2.1 Introduction

To use the sustemy it is usuallu best for each desisner Lo
have 3 cory of the sustem and the designer‘s own files on
nis/her own dicskette. This Keerc the master inlact and
gives each desisgner flexibilitu. This section describes
how Lo det started bu setting ur Lhe designer’s disk.,

2.2 Procedure

To dget startedsr gel the master cory of 2D Drafling from
S0ur surervisor and = good blank diskebte, Corw the 2u
suwstem Lo the blank diskette as described in Section 1
under "FILER". Your new disKette will now contasin =11 of
the rrograms and utilities wou will reauire to creste znd
rlot vour draswings and text.

As wour ordanization uses 20, there will be 3 natursl
growth of the collection of grarhics files, By cleverlw
naming filess it’s rather easu to index the grarhic files
to the nsmes. Thens in the futures to make 2 new drawing 3
auick scan of the index can lezd a desidner Lo 3 rast file
which will 2id in making 2 new drawing, Anu existing
grarhics file can be trsnsferred Lo the designer‘s new
diskette without disturbing the master., This can lead to
vers rarid and efficient creation of grarhics files and in-

facty is the basis for the mzin Froductivity dains rrovided ,
by anw 2D drafting sustem.

11
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SECTION 3.0 USE OF COMMANDS

3.1 Introduction

After setting ur the worKing diskKette azg described above

or by modifuing the existing file 3zs described in detail in
the next section», the desidner is ready to bedin creating =
new dgrarhics file, The following raragrarhs in this
INTRODUCTION describe senerally how the sustenm works so the
COMMANDS in the following section will be more easily
understood.

Assume uvou are starting s drawing from scrateh. Load the
disks and "boot" the swstem. Then execute "2@" to enter
“the 20 Drafting sustem. AL this roint the dgrarhics buffer

in central memory ic blank and the grarhics screen ig
tlank,

Choose O(bdects from the main 20 menu by touching tLhe
letter 8 on the Kesboard. You need not hit return, Just
the letter (NOTE! in most tssess the designer can choose
from the menu by means of the digitizer, Simply rlace the
crosshairs over the selections and rress the button). The
sustem will automaticalle rut wou in "A(dg" obdects. You
€sn now draw @ figure on tLhe screen by choosing any of the
geometric primitives such as ARCy BANDs CIRCLE, etlc. If wou
make 2 mistake on zn obdects choose "M(od" or hit the srace
ber to switch over to the MODIFY OBJECTS menu. The obdecls
on the sereen are rerresented by 3 lisl in memors. You can -
advance forward ">" op backwards *"<" throush the list to
find the obdect wou wish to modifw. Then choose the
arpProrriate functiion such ac Clory or E(rase, Use the
digitizer to move it or cors it to a2 different location.,

Choose G{uil to leave the obdects sections and then choose
Tlext from the main menu to =add text., Text can bhe moveds
sczled 2nd coried Just like sgrarhics obJects,

Now store the screen image on the disk bu choosing F{iler
from the main 20 menu and S{ave the disk workfile (NOTE: &
vealid string name of ur to 8 chars. may he used), Now Lhe
file can be called back through the Glet instruction. The
file is now 2 CELLs and can be moved in sddgredgste by
referring to the CELL name and using the commande unger
Clell ortion from the main menu,
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The V{iews choice from the anu of the menus allows Lhe
manirulation of the fisurel(s) such as taking @ mirror
image, The G{rid instruction under the VIEUWS menu zllows
Fulting 2 guadrille set of guidelines on the screen to
rrovide for the lining ux obdects and figures.

The P(lot instruction on the mzin menu sends Lhe figure
which is currentlw on the screen to the attached rlotter,

The S{end instiruction on the main menu will send 3
facsimile of the screen to 3 printer if the sustem isg
cutfitted with a rrinter with 3 grarhics ortion,

The W(indow function on the main menu allows "blouwing ur® 3
rortion of the figure shown on the screens and showing that
in 3 lardger scale on the full screen for workKing rurroses.

The E{(xrand funclion on Lhe main menu 3llows Lhe decisner

to view the drswing at the original screen level ai which
he siarted.

The following raragrarhs give detailed descrirtions of each
of the commands in the 2D sustem. It is convenient to
cross reference to the figure in 1.2s that is the index of
menus and commandss 3s Lhe following raragrarhs are read.

3.2 CELL
3.2.1 Purrose

The rurrose of CELL is to sllow movings coruwing and ,
otherwise manirulating large numbers of sumbols sl one
time. CELLs are zlso useful for storing comrlex fisures
to be used 25 comronents of fulure drawinsgs.,

3+2.2 Funclion Selection

Uhen a grezphics file is relurned Lo memorys by execuling Lhe
Glet command in the Flilers all of the obdects and text
that uere stored in Lhe file are considered & "cell” buy the
2D sustem. The collected ob.ects and text can then bhe
orerated on a5 a unit through the cell commands, The NAME
command under the OBJECTS menu can be used to include 2
primitive in & diven cell name. More than one cell can
exist a3l 2 Lime in memoru. :



All of the following commands can be exited al any Lime bu
rressing the <ESC> Kew or Lhe seauence {ESC»<RET>. To
envoke a8 commandy Kew 2 letter on Lhe menu Lhat is shown
before the rarenthesis,

3.2.3 Datlz Entry
NOTE S

Mosl ortions in the C{ell subrrogram reauire the eniry of 3
cell name. This is necessary so that the sustem Kknows
which cell to modifw. Once Lhe cell name has been entereds
the sustem will rerform the task. When the cell nanme is
entereds the current cell name is chansed to this name. If
8 cell needs to be modified (C(oru, M{ove or S{cale)s Lhen
@ box that outlines the rerimeter of the cell will blink.,
Use this box to modify the cells i.e.s to move a3 cell move
the box wilh the cursor or to scale 3 cell scale the box
with the cursor.

Note also that anu time 2 cell needs modification wou must
enter the cell’s name. The sustem will write out the
defaulted current cell namer and zllow wou Lo use this
defaulted name or ture in wour oun. If vou wish to use the
defaulted current cell names then simply hit the <RET> Kew
onlw a2t the time thatl wou are promrted to enter 3 cell
Name .

Clopu?

Enler the name of tLhe cell vou wish to cory (LRET> onlu
will default to the current cell name). To the auestion
"NEW CELL?" enter the name of the cell thatl wou are zbhout
to creste. Do not enter the name of the cell thal wou are
coruing froms otherwise the sustem will endlessly cory the
original cell.

Use the digitizer to corw the cell (note flashing hox
around the cell) to 2 different location. Move the cursor
on the diditizer to the desired location and then rress the
button.,

E{rase! /

Enter the cell that wou wish Lo erase (<RET> only will

Foge 14
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default to the current cell name ). The sustem Wwill remove

alil of Lhe obdectls in the cell from Lhe screen. Thew will
noel be redrawn, See R{ ecover.

I{mage!

The svstem will resrond with the rromet "mirror, flir -~
<SPACE EAR> los=sles". To MIRROR an imadge means to rotste
the image around sz vertieal line. To achieve this effects
simrly hit Lhe srsce bar until 3 vertical line is blinking
on the screen. Move the line to the rosition sbout which
the cell is to be wirroreds and rress the button. To FLIP
an imadge means to rotate the imasge around 3 horizontal
line. Agains hit the srace bar until 3 blinKine horizonial

line arrears on the screen. Move the cursor to rosition

the line sbout which Lhe cell is Lo be flirred.

G{uide:

If chosens centerline crosshairs will arresr on the sereen.
Move the crosshairs to the desired locstion and rress the
button Lo rlace the crosshairs., Note thasi the crosshairs
are 2 duide onlvy and will not arrear on the rlotted
drawing., Nor will Lheu arrear when the screen is redrawn.,

Ml ove!

Enter the name of the cell sou wish to move (<RET:> only
defaults to the current cell name). This command zllows
moving an entire cell of sumbols and text from one locztion

of the screen to another location. Note the box arocund the
cell., HMove the cursor to move the cell. Press the button
to locate the new rosition.

RCuit?
Returns to main menu.

R{ ecover:

Works with E(ra2se. Enter the cell name thatl wou wish to
recover. The cell will then arrear if it exists., Answer
"Y" if wou wish to recover, "N" if not and "Q" to

leave,



Ld

Fese 16

S{cale!

Enter the name of the cell that wou wish to scale. Note
the blinking box. The movement of the digitizer cursor
moves Lhe box rerresenting the rerimeter of the cell,
Pressing the button freezes the new cell Ferimelers Lhus
scaling the obdects in the cell Lo the new size, Note that
if there are circles or Folugons in the cells then these
obJjects will not become distorted due to the scaling.,
Howevers thew will he scaled down with the rest of tLhe

cell,

Vliews?

Jumrs from the Cl(ell menu to the Wiews menu. See v(iews;
3.3 FILER

3.3:.1 Purrose

The F{iler menu rrovidec commands which will send grarhics
files from main memorvy te the diskette or will retrieve
files from the diskette and record them in memorv. More
than one file can be retrieved from disk to memorw to

create comrosite fisures., Ans file retrieved lo memorv is
also shown on the screen.
3.3.2 Function Selection

The F(iler submenu can be brought to the sereen when in the
main menu bw Kewing F. '

The F(iler can be used st eny time during the creation of &

figure. The figure on the screen is undisturbed., It is
recommended that a comrlex fisgure be saved severzl times

rather than "undo® the errors.
What!

Disrlaus the current workfile name,
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Gletl:

Retrieves a file. The sustem resronds Lo the B(et
selection with "Getl what file?", If no files exist, the

system will
exist?,

If Lthe file
sustem will
This sllows
the obJdects
Bou Wwish to

outrul the messasge, "Grarhics file does not

name given bw the desisgner does exisis then Lhe
resrond with "Rensme obdects in XYZ as ARC",
the designer Lo chanse the cell name of 8ll of
in the file XYZ to Lhe cell name ABC (Note! if
change the workfile name "XYZ" Lhen use the

F(iler orlion cazlled N(ames and if wou wish to change the
current cell name "AERC", then use the Wiewe ortion N(ew),
Resrond with 3 "Y" if uwou wish to renasme 311 of the obdect
and texti cell names. The sestem then retrieves the
grarhics files rlaces it in memorys and shows the grsrhic
rerresentation of the file on the screen. The file is also

considered bw the sustem 88 8 CELL and can be manirulated
8s such. See C{ell menu. :

N 2me !

fllows wou Lo chansge the default workfile name. Enter 2
name ur to 8 characters in length,

Qluit:

Return to main menu

S{ ave!

The sustem will resrond with "Save ag XYZ T". File XYZ is
the default workfile name. If wou wish to save &8s XYZ then

answer ®"y",

If wou answer "N", then the sustem will

resrond with "Save as what file", Enter the name thast vou
would like Lo save it as (ur to 8 characters).
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Vliews!

Jumrs Lo Views submenu.

Fage 1B
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3.4 OBJECTS (aLD)

3.4.1 FPurrose

The O(bJects command menu rrovides for Lhe creation of
comrlex sumbols from the primitive deometirice fidures such
as circlesy lines and boxes, The M(odifyu submenu 2llows

corwings scaling and otherwise modifuing sumbols after thew
heve been created,

3+.4.2 Function Selection

When O(bdects ig entered from the main menus Lhe 2D
Drefting sustem automaticzlly rlaces the user in the A{dd
obJjects mode., The srecific obhdect is then selected and
will be interzctivelw drawn on the screen as instructed
throush the use of tLhe digitizer. The user can switch
belueen adding and modifuing obJdects bu aliernstely
selecting A(dd or M odfy from the menu or by touching the
space bar. In zll commandss use of the <ESC> kew returns
to the menu and aborts the command. In 311 casessy tLhe
digitizer ic used ig Place the characteristic rpoints of
the obdect bw moving the cursor a corresronding distance on
the didgitizer ang Fressing the cursor button., 1In 311

commandss the sustem will interactively draw the ob.ect a¢
the cursor is moved.

3+4.3 Dats Entru

Blre?

Use the disitizer to rlace the two extremes of the mador
{or minor) axes of Lhe arc followed by the roinl Lhrough
which the arc is to be drawn. Note thal at rPresents these
arcs rroduce more of an ellirtical effect,
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Clircle!

The first roint rlaced is the center of Lhe circle. The

second is the radius. The susten will show Lhe circle srow
or shrink intersctivelw as tLhe cursor is moved,

I{ imensions!

The first roint of entru from the digitizer is the handle.
The second roint fixes the slope of the dimension lipes and
acts 35 3 rubber band dimension. The third roint fixes Lhe
derth of the dimension from the handle. While wou addust
the derth of the dimensions wou mas enter an "X"y"Y" op
<srace bar>, "X" fixes the dimension line so that it is
horizontal, "Y' fixes the dimension line so that it is
verticals and <srace bar> fixes the dimension line so that

it is rarallel to the line determined bw the first tuwo
roints.

G(uide?

This will place a3 single crosshair on the screen. The
crosshair is for reference in placing other sumbols and
will not be shown on the rlotted drawing or when the screen
is redrawn.

L{ine!

Enter beginning and end rointe af line. This line will
onlw show 3fter both roints are rlaced.

Mlod?

Switches to the M{odifu screen so that wou can modify
obJectes. Note that the <spsce har> will do the same.

Ploludgon$

The sustem will resrond wilh "Number of sides 7", (- - J

entering 3 5 will produce & rentazsgon. Enter the number of
sides of the desired rolugon. The first roint rlaced is
the center of the roludon. The second is the radius. The
system will show the roludon srow or shrink interactivelw
as lhe cursor is moved.

Gluit?

Fage 20
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Fade

Returns Lo main menu.
R{ectangle?

The first point is a "corner" of the rectandgle. The

second is the orrosile corner., Fress the button on the
digitizer cursor to fix the size.

T{racker:

This function will draw a2 series "rubber band" lines afLer
rlacement of the first point. While drawing T(racker lines,
the designer can enter "X" for horizontal . lines or "Yy® far
vertical lines or <serace bar> for "rubber bandg” lines.,

When sou are finished entering T{racKkers enter a2 "Q" to

save them or an <ESC> to erase them all.

3.5 OBJECTS (MOUIFY)
3+5+1 Purrose

Comranion to OBJECTS (A(dd). Purrose is to manirulzte
sumbols aslready added Lo the screen and memoru.

3+3+.2 Function Selection

Hit "M" Kew or srace bar when in the OBJECTS (Al(dd) menu.,
All the M(odife commands work on the list of items which
have been added to the srarhice screen and are in the
comruter’s central memoru., The obdect which is to be
modified is blinkindg on the screen., Use the ">" or "¢»
kKews to g0 forward or backuard through the list of
obdects., The list is "circular" s0 dgoing forward rast Lhe
last obdect will casuse the first obdect to blink, ObJects
sre added Lo the list in the order the cbJects were
entered. MODIFY starts at the beginning of Lhe ligt.

L
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: 3:.3,3 Datas Entry

- Note!

s If 3t anu time wou wish tg leave an ortions and not have
- t?e obJject changeds then sresg the <ESC> Kew,

o Al dd?

- Switches back to OBJECTS (A{dd) submenu.,

= C(o?gtvwgwm

. The blinking obJect can pe "coried” to another location,

wd The original obdect is undisturbed., Use the digitizer
cursor to move the obdect and the button on the cursor to
] rlace it.

N ame?

a4 Allows wou to change the blinking obdects cell name toc that
of the curent cell, Note that rerforming Lhis function

- automatically advances sou Lo the next obdect. This &llouws
sou to default many obJects without many Keustrokes, Also

E note that when an obdect is crested, its cell nzme becomes

o that of the current cell name.

{

ol E{rase!

] Erases the blinking obdject from the screen, See R{ecover.

‘ G{uide?

g Flaces 3 crosshair on the secreen for reference. Move the

cursor Lo move the guidelines. Theu ®Will not he rlotied
or redrauwn.

i H{ andle:

5 This "hands" ortion allows wou to suse the starting Foints

i of LINESs RECTANGLES and DIMENSIONS with their ending
roints. The handle is very useful for scaling 2 liney
€sdey 3 line is scaled from only one of Lhe endroints,
Sometimes it would be nice Lo scale from the other
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endroints, Sos Lo do Lhis wou must be blinking the ohdect
whose handle is Lo be chsndgeds and select Lhe H{andle
ortion. Now scaling the line can be done from the other
endroint rather than recreating another line.

L{inestule!

Allows uvou to chandge the tlinking obdects linestule Lo Lhat
of the sustem’s default linestule. Note that rerforming

"this function automstically sdvances uou to the next

obdect. This =zllows uwou to defaull manw obJects without
many Kewstrokes. Also note that when an obdect ig created,
its linestuvle becomes Lhat of the default linestule.

Mlove: : ) o

The blinking ob.decl can be moved to any locstion by moving
the cursor. Press the cursor button to freeze tLhe obJect

in its new rosition. The obJect will blink a3s it is

moved. The original obJect will be gone once the button is.
rressed. Comrare tLhis command to Cl{ory which is like &

move but lesves the original obdect intact.
@uits

Returns Lo main menu.

R{ ecaver!

The sustem will find 211 of the obdects that have been
previously been erssed and blink them one be one. Resrond
with "Y"” and the obdect erased will be returned to the
screen. "N" skirs. @uitl returns to the M{odifw menu.

S{cale’

The blinking obJect csn be scaled lardger or smaller. The
obJect beindg sczled increazses or decresses a3s cursor is
moved. Press the button to fix its size.
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Wiews?

Switches Lo V(iews menu,

W(hat!

Disrlaws the blinking obJject’s cell nasme and linestule,
F¢orward or "<" or ","!

Moves rointer bacKkuards throush the list of ohJecls in a2
circular fashion.

B{ ackuard or ">" op “,*¢

Moves rointer forwards throush the list of obdects in
circular fashion. :

3.6 PLOT
3.6.1 Purrose

This function sends to the rlotter tLhe fidure residing in
central memorse and dicrlaved on tLhe sSrarhics screen. NOTE?
onlw those obdects visible on the screen will be rlotted.
The sustem will clir any obdects nol within the rlottier
boundsries (e.g. rlot while windowing).

3+¢6+2 Function Selection

From the main menus rress the Keu "P",

3.6:,3 Datz Entry

The ssstem will resrond with!

"Place rarers hit <RET> when readus <ESCH sborts"

The sustem waits for the orerator Lo rlace rarer in Lhe
rlotter and to hit the RETURN kew before continuing. If

the oreralor made & misiake entering Lhe FLOT rrosram Lhe
<ESC> Kew returns control Lo the mzin menu.

PN
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Next the sustem ssks if Lthe imsge should
senl to the rlotter. NOTE:
rlotter scsling ig currently
Instrument’s DME-7 rlotter,

be scaled when
the following ortion involving
not available on the Houston

N sKirs Lhe scaling and shifting functions and immediately
begins to rlot the imasge in normal sizes ie the whole

screen srrroximatelw covers 10" high on rarer hu 13.3" wide
(Lo meintain the screen asrect ratioc),

If Y is entereds the sustem will ask for the factor for
scalind. The facter 1.0 rerresents the normal disrlay

size. Thens for examrles 0.5 would draw the imszge ahoutl §©
high bw 6.67 inches wide.

If scaling was reauested: the susten then aske SHIFT X or
Y7

Enter the amount by which the fidure is to be shifted on
rarer relalive to the lower lefi corner.,

As an examrles scaling s fidgure by 0.5 and then_shifling X

by +6.67 and Y by +5.0 will rut the image in tLhe uprer
right hand corner of the Page.,

After Lhe shift factors are inrut the sustem will
immediatels start to rlot.



3.7 SEND

3.7+1 Purose

SENID! is used Lo send the screen imsge Lo an orlLionally
atiached printer which is eaquirred witlh 3 drarhics ortion.

3:7+2 Function Selection

Enter & from mzin menu., If the sustem is connecited to &
grarhics printer such 2s 3 Parer Tiger 440, enter "Y" and the
sustem will use the high density mairix erint ortion to

print 2 facsimile of the screen on the printer. Note Lthat
this is 2 low resclution form of grarhics. Also, it rrints
exactly what is on the screen without interrretations,

3.8 TEXT
3.8,1 Purrose

Allows rlacing text on Lhe screen and then to moves cCorygs
scale and edit the text.

3.8.,2 Function Selection

Choose *T" from the main menu. The sustem will y
sutomatlicalle g0 into the A(dd text ortion if there is
currently no text on the secreen. ‘

Text is disrlased in 2 window under the command line and
its size a3nd rosition is rerresented bw tuwo rarzllel lines
on the screen, This asllows rlacing and ediling text which
exceeds the caracily and resclution of the low resolution
screen being used.

,3.8.3 Datz Entrw

If any command is erroneocusluy selecleds rress <ESCH end the
suystem will 3hort the menu choice and return to the TEXT
menu. The text is Kerl in a3 list. UWhen any text modifuwins
command is selecteds the current text will blink. Use > to
move forward through the list and < to more backwards.,

Onlw blinking text csn be modified. The text isg

also Kert in circular buffer Just 3s obdects.
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i Flace the center of the first charscter of Lext using the
- digitizer. Ture Llhe desired text (ur Lo 80 charscters) in
- the window disrlased under the command line, ,

If 8 turing error is made while entering new tei,
backsrace and enter the correct text. After text is
entereds touch RETURN and the sustem will return to the
TEXT menu,

Clopu?

0

Blink the text to be coried. Move the disitizer Lo the
correct rosition of the new text. .Fress the cursor button
when readwy for rlacement.

e b

ECdit?

Allowus uée of the Kewboard Lo chandge Ltext thast was
rreviously entered. Ture in the new lext over the ocldg
texti,

TR

&

E{rasse!

Ersses a2 previously entered text from the screen. If the
last text is eraseds the sustem aulomaticallyu switches to

" the A(dd text mode. See K(ecover.

Gluide? ]
Crosshairs arrear on the screen and can be moved Lo be
rlaced with the cursor and then used as duidelines for

lettering, The crosshazirs sre not rlotted or redrswn.
S({ize!

This ortion a3llows wou to default the blinking text’s
character height and widih to that of the sustem’s defsult
text height and widih. The text will be erssed and redrawn
with the new width and heisht defaults. You can chansge
these defaults in the Wiews ortion czlled T(ext. Note
that when 2 text is crezteds ite width and heisght azre set
to the sustem defaults.

M( ove?
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Allouws moving text from one rosition Lo znother. "Rlink™"
throusgh Lthe list of text until the desired text is reached,
Then use the cursor to move the rarsllel lines which
rerresent the texl to the new rosition.

N( ame

Allows wou Lo change the cell name of Lhe blinking text Lo
the cureni cell name. Note that when a text isg createds
its cell name defaults to the current cell name.

Gluit?

Return to the main 20 menu,

R{ ecaver!

This will a3sK to restore anu text erased . A secondsry
menu will be disrlasved. Enter Y(es if text is Lo be

restoreds N(o to continue moving forward throush the list

but do not restore this texts Buit to leave R{ ecover,

S{cale!

This allows increasing the height or width of the text.
Blink throush the text list, At the desired texti, use Lhe
cursor Lo "rull®” the text Lo the right to make it longer onr
"Pull” it ur to make characters higher.

W(hat!

This will disrlaw the blinKing text’s cell name.

B{ ackward or "<" pop “,*¢

Pressing this Keu csuses the sustem Lo move tackwards
through the list of text.

Florward or "2>" op ","¢

The sustem will move forward through the list of text.



3.9 VIEUS

3.9.1 Purrose

Wieuws is 8 csatchall of miscellaneous functions that
oreratle on Lhe imade which is currently in memorw and on
the screen,

F+9.2 Function Selection

VIEWS can be entered from 21l submenus by touching the "y*
Kew when the sustem is wziting for 3 command, W iews
returns Lo the current menu whenever it is exited,

3:.9.3 Dats Entry
A(mountt‘

This orlion allows wou to see Just how many ob.Jecls and
text Lhal vou have creazted in wour workKfile. You maw wani
to Keer an eve on this number soc that it does not set too
close Lo the number of obdects that svou entered st the
beginnind of the rrogram. Note that this number includes
any erasures that vou aight have made to the file.

C{enter:

When evokeds this function will cause the sustem Lo show 2
roint at the "center" of all erimitive obdects i.e.
circless arcs» and boxes for use as a8 dguide.

E{rase!

This ortion will erzse the entire screen and rosition
rointers Lo be ready for 3 new database, Caution should be
exercised here. UWhen evokeds Lhisc function first resronds?
Are wou sure? If "YES" is entereds the entire screen and
pemors is erased.

NOTE! there is one recoveru ortion for this erasure., It is
3s follows., Immediatelw Q(uii the Frogram from the main
menu., Go Lo the sustem filers and change the name of
"2DWRK.DATA" to "2DTEMP.DATA". Now run the 20 rrograms
and go to Lhe program filer and call in the file

"2DTEMP .DATA" ., Your ricture should be there. Ve suddest
that wou sasve this file immedistelus and remove



"ZDTEMF.DATA" from the disk.
FQliw:

Rotates entire ricture sbout the horizontsl centerline of
the screen, Note! Lhie function will flig all obhdects of
the pictures. If there are more than 100 obdecis and Lext
in the rictures then a Fromet of "Are wou sure® will be
displaved, This is to rrotect the desisgner in case of
errors and save him wait time.

G{rid?

Places a3 ouadrille mesh en the screen to be used 8s 2 guide
but nol be rlotted. The ¥ increment and Y increment will
be reauested by the susiem. The increments should he
exrressed in "pixels" or "paster Foints", There are 320
pixels in the X direction and 240 pixels in the Y
direction. Therefore the x-axis limils of entrw are
03195 and the wu-axis limits are 0,,239.

I{nverse!

Will change Lhe screen from white to black or black Lo
white.

L{inestule!

This allows wou to set the sustem defsult linestule. Valig
numbers range from 0-7. Linestules are not shown on the
screen due to the low resolution. Razther, they are only
shown on the rlotted outrut,

Mlirror?

Rotates entire ricture about the vertical centerline of the
screen. This ortion will mirror a1l obdects in the
ricture,.



N{ euname:
Allows wou Lo chande Lhe sustem defsult current cell name,
R edraw:

Sometimes selective erzsuress movess and the like leave
imrerfect images on the sereen. The REDRAW function clears
the screen and then redraws Lhe imssge from memory as il
currentls exists. NOTE! the 20U mrogram has imrlemented
slgorithms that clir obdects if thew fall off Lhe viewing
surface. This immediatelu becomes arrarent while

windowing. Sos no obJdects or text maw be accessed if they
are nol visible on the screen.

S{elect?

At some lLime Lhe designer maw wish to show on the screen
onlw 8 rortion of the cells or obdects recorded in memory.

This may be accomrlished throush the SELECT functlion by use
of the SELECT submenu as described below. WINDOW ic =

similar function if the designer wishes to view 3 selecied
ares of the screen. The deneral arrroasch Lo use SELECT is
to first DESELECT 2ll iwmasses. Thens ster throush Lhe cells
and rull ur only those cells desired.

AClLLe

This will select 3ll obdects and text on the screen.
Clell? -

The sustem will resrond wilh "S(elect D(eselect”.

When wvou chooses uou must enter the name of Lhe cell that
is Lo be selected or deselected.

I(eselect!

This removes all ob.decls stored in central memoru off
of ihe screen (note! thew are not erzsed). The imases cen

be rput basck selectivelw throush the S(eleclt cell and
S{elect obdects ortions.
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O(hdects:

This allows wou to individually select obdects or text
to be shown on the sereen,

Qluit?

Return to VIEWS menu from the SELECT subimenu.

-

TCexts

Allows wou to set the default text width and height
rerameters used while creating text and chanding the texti’s
size. Nole! enter 3 floating number 0 Lo 80 for the width,
and 0 to 60 for the heisht., Alsco note that Lhe size of the
text wou creste afier setting these Ferameters will derend
on sour windowed stzties i.ess text crested one window deer
with width = 2, height = 35 will be larger that text
crested three windows deep with width = 2, height = 3,

3+10 WINDOW
3.10.1 Purrose

Window allows disrlaving onlv 2 selected arez of the
screens i.e.y» 3 selected rortion of the imasde recorded in
memory as delinested by 2 "window" on the screen.,

3.10.2 Function Selection

The W(indow funcilion can be selected from the msin menu.
The W(indow function should be used to work on 2 rortion of
the screen at s greater level of detzil. When selectedy
the suslem will resrond with "M(oves S(czle", The blinking
box will "blow_ur" iLhe obJects located within ity and clir
out 511 other obJdecls, You can move or scale the window bu
entering 3 "M" or "gv, Note thatl wou will pnot be zble to
get 3 window the exact size that wou want it, This is not
rpossible since the screen must remsin rrorortionzl 50 as
not to distort the rictlure being windowed.



J.11 EXPAND

3.11.1 Fursose

The E{xrand function sllows wou Lo redrasw Lhe riclure at
the original screen scales i.e.s unwindowed. This is used
primarily Lo return from windouwing, Exrand will slwaus
return svou Lo the "main" viewindg window. At Fresent wou
cennotl stepr pack by windouwing down.

3.11.2 Function Seleclion

From the mein menu choose "E" to select E(xrand.

Fase
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SECTION 4 AFPFENDIX
4.1 Samrle Drawings Created with the Suystien

The fallowing drawings were created with the 2p suslem and
are rerresentative of Lhe Lures of drawinds for which Lhe
sktem can be used.

The firsl drawing with the oclasonal share labled "Y-101"
is suddestive of = "foundation locastion Flan" or rlot rlan
as used in engineering and construction, The octadons were
created by the roludgan function. The two concentric
rectangles were created by doing one of them and then
"corwing” Lo create the other. The siring of sGUares
rerresenting the "pire suproprt® was done in the ssme WL,
One stiring wae created and then coried to the oiher,

The figure labled "Stabilizer Column® is rerresentative of
a8 P & ID in the rrocess construction industry. The sumbol
al the lower rart of the drawing isg rerresentative of 3
PumrF sumbol. This rume suabol was made ur of = cell name

- "PUMP" and could be used over and over azdgain.

The ricture JCI was crested for Johnson Controls Inc. It
shows the caracity thal the 2D Frogram has as well ag
demonstrating its ability to handle electrical ladder
disgrams and other similar drawings,

The T-SQUARE drawn bu the T-SQUARE demonstrates that the
sustem csn rroduce drawings requiring fine detsil.
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