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The Geometer g Apprentice (TGA) is distributed on "flippie" diskettes.
A flippie is like a 33 LP record in the sense that there are programs
on both sides of the diskette. In thig case the 99/4A version is on
one side, the Geveve version is on the other.

Loading TGA (99/4A version)

1. From T Editor Assembler: Choose 3. Load and Run. Type
DSK1 . TGA<enters> . The digk drive will run and the TGA Title Screen wil]
|ppear. TGA must load from disk drive 1.

2. From Tl Extended BASIC: Put the TGA disk in the diskette drive and
chooge the Extended BASIC option, TGA will autoload. NOTE: The
Extended BaASIC cartridge is notorious for having dirty contacts causing
improper loading. Cleaning these contacte with a soft swab and rubbing
alcohol may help.

Loading TGA (Geneve Version)

TGA uses all bemory and may not ran  with menu Programs or othepr
pPrograms which attempt to regide in memory with it For eamiest use
make a separate MDOS diskette with the MDOS, @PL, Editor/Aesembler and
all the filee from the Geneve gide of the TGA diskette. Finally the
follewing AUTQEXEC in V1.08B of MDO3 and later worke well:

ECHO OFF TIMODE A:GPL DSR1.EaA

Once you have the Editor/Assembler (E/A} loaded in the Geneve follow
instruction number 1. above to  load the Genave verelon of TGa.
Special note: Using MDOS V1 .01 ang GPL .92 will allow more memory for
objects since MDOS was smaller in that version.

Printer Information:

The proper file name for parallel printers is PIO.CR or FIO.CR.LF. OQur
eXperience with TPA and other programs indicate that some printers have
a dip switch that performe an autematic linefeed after each line of
pPrint is gent. In order to do graphics this switch should be gset so

to use TGA with the TI-99/4A Impact Printer you must set the dip switch
for 8 wire graphics. The instructions are on Page 51 of the owner s
manual. The proper filename for the TI-39/44 Impact Printer is
RSZSZ.BA=xxxx.CR.DA:8. where xxxx is the baud rate chogen in the
printer dip switches.

Copying the Program Diskette-

McCann  Software believes that Your software investment should be
protected. For that reason we do not copy protect ocur aoftware. You
are encouraged to make a back-up copy. Caution: The names of Programs
in the Geneve and 99/4A versions are the same but the Programe are not.
Do not COPY both versions onto one diskette or attempt to change the
program names. Plesse do not make any other copies as this is  in
violation of our cobyright and i{n viclation of Federal law.

NOTE : TI-89/44, TI-89/4A Impact Printer, TI Extended Basic, TI-Writer
and TI—Editor/Assembler are trademarks of Texag - Instruments Inc.
TI-Artiast copyright by Inecebot Ine. Geneve and MDUS are trademarks of
MYARC Inc. Draw "N Plot copyright by Quality-99 Software.
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Getting Started with TGA (99/44 version) .

Please follow these inetructions 8tep by step. They will give you the
basic idea of the TGA saystem. Any place you see <> these double
elipees around a key name asuch as <fetns or <enter: or around g
<filename> or a geries of commands the command, key or filename do not
include the elipges Just what is enclosed within. Please make a
back-up copy of your TGA disk before proceeding and wae tne oadhag .

1. Load the TGA 99/4A version from your backup copy of the TGA disk.
2. When vyou gee <Type TGA--Press Enter> please type TGA in caps and
enter.

3. When the TGA CAD main menu appears press <D» for Directory.
4. You will be asked <Please enter drive number:>. With your TGA disgk
in drive one press <lr<enter>.

5. When the directory manager appears uge <fctn><X> or <fetn><E> keys
to move the cursor next to the <GLOBE 0> filename. Press <A> to
Activate. .

fou will notice that Your cursor has returned to the main menu and the
filename <D3K1.GLOBE_ 0+ has moved to the Objfile <filename> field.

6. Press <L> for Licad_obj.

7. When the drive S8LOps running press <E> for Edit. You are now at
the Object Editing Menu,

8. Press <B> to Blank the Graphics Screen.

9. Press <W» for Wire. The word CALCULATING will appear followed by a
blank acreen on which a Wwire frame of the <GLOBE_0> object wiil be
drawn.

10. Press any key to return to the Object Editing Menu. Beaides Wire
frame there are three other renderings of the same cbject: Faces, Color
and Solid. Faces shows only the visible faceas of the objeect. Color
ows each visible face shaded according to where the 1light strikes it
and the chosgen shading palette. Solid ghows the shaded faces with a
highlighted cutline. To see each of these in turn, preas <Br for Blank
then <F» for Faces; <H» for Blank then <3: for Solid; <B> for Blank and
then <«C» for Color. Pressing any key returns you to the menu.

11. Variables are available tu change the apparent size, attitude or
light source of the object. Fress V to enter the Variable Editing
Menu. Use Lthe <fetn> k> and <fctn><X> keys to move the cursor into the
faspect and Yaspect fields. Change the values to 0800 in each field.
Use «fotni<9> to &et back to the Object Editing Menu. Go back to step
8 above and do 8teps 8 and 9 again. You can eee the apparent change 1n
elze of the object caused by your change in Xaspect and Yaspect .

12. Ta create a new cbject press <N: for New . New will erase the
vertex data from the object memory and enter the vertex editing screen
which is an axis and a cursor. Move the cursor using <fetn><E» and
“fotn><X> and the <enter> key to make a cross section of vertices and
lines similar to the diagram on the next Page. First move the cureor
toward the <top of the gcreen and press <enteyp> creating a vertex then
move clockwise to the next vertex. When vou preas enter a vertex is

created. If you don t like the place you put the last vertex you may
remove it with <fetns><i>. When you have an approximation of the
diagram press «fetn>e9> . Return to step 8 above and see what the

created object looks like. The variables and shading palette are not
erased when you pressed <N> for New .

13. Pressing «<T> for Toggle will flip from the menu to the picture
screen.

14. Pressing «P> for Palette will allow You to edit the ahading
Palette,
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When the Palette editing screen comes UP, YU may press enter to Jump
into the block editor. The cursor keys cfotn> and <5>, <D>, <E> or <¥>
will move you around the blocks. The ‘space-bar> will blank a block.
Any other key will darken a block. When finished editing or to escape ;
use <fotn><9>.  <fotn><¢ds will move you to fields called FG (foreground
color) and BG (backgroungd color}. Enter any number from 0.. . 9-A.,.F to
change colors. Move up or down with <fetn><E> or <fectnr<X>. Move back

to the individual Palette entries with <fetnr»<93 .  You may move among
each of the sixteen shades changing the number to change the pattern. ..
When finished, press <fetn><®> to get the Object Editing Menu.

e

@

N

Diagram 1. The above diagram wasg directly printed from the Vertex
Editing 3ereen. The arrows point to two of the vertices created by
pressing the <enter> key. The diagram was “as created from the top in
a clockwise fashion.
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Overview TGA-98/4A edition.

The Geometer s Apprentice(TGA) for the 99/4A has three operational
parts.

The TGA CAD system, the TGA Slides Creation Language(SCL) and the TGA
Print Utility system. The TGA CAD system is a menu driven 3D CAD

© object editor. The Slides Creation Language is an interactive Program

interpreter which ugses the features of the TGA CAD system in a
programming environment for creating screen image =lides and slide
shows . The TGA Print Utility system is a general purpose art printing
utility. The Print Utility system also containg a Jotter Program

editor for creating and editing program files for the TGA SCL
interpreter.

There are three basic data structure types used in TGA. They are
Object files, Picture fileas and Source files. The Object filez contain
the data to render 3D objects. Object files are unique to, created hy
and edited with the TGA CAD system. By convention, thege filesg are
stored on disk with a "_0" as the last two characters of their
filename. Object files are Internal Fixed 128 (I/F 128) files in the
99/4A filing svystem.

Picture files are common to many 89/4&4 art programs especially

TI-Artist(tm) and Draw-n-Plot{tm). By convention, Picture files are
stored on disk with a "_P" as the last two characters of their
filename. Ficture files are Program files (PGM) in the 99/4A filing

eystem, normally 25 sectors in length.

The third data type is called Source files and used by the TGA Slides
Creatlion Language. By convention, source files are stored on disk with
a "_ 3" as the last two characters of their filename. Source files are
Display Fixed 80 in the $9/4A filing system and are of any length.

Ex.

1. Object file: DSK1.SPHERE_ O I/F 128 5
2. Picture file: DSKL1.PICTURE_P PGM 25
3. Source file: DSK1.CODE_S D/F 80 11

r
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FREARF N * F ok kg
f-e: Ias an abbreviation for pressing the keys <fetny<e>. f-e moves the
cursor up from its present position,

f-x: Is an abbreviation for pressing the keys <fctn><x>. f-x moves the
cursor down from ite present position.

£-9: Is an abbreviation for pressing the keys <fctn><9>, f-9 escapes
from the directory utility to the menu below.

Act: JTI= an abbreviation for Activate, done by pressing the <A key.
Act will copy the filename adjacent to the cursor to the filename field
at the bottom of the screan.

*******:&******#*****Load_ O b J Rk R AR AOOIOK ORI K KK K Kk ok oK

Load obj: Is an abbreviation for Load object file. Pressing <L> will
load the file named in the Objfile <object_filename> field.

Information:

If an error occurs on loading the syetem will "drop” to the TGA S5CL
interpreter. Simiply type TGA<enter> to re-start the menu system.

The Object_File type is Internal Fixed 128(I/F 128).

The Object_File used by the 98/4A version of TGA is of size 5 sectors.
It is recommended that the last two letters of the filename be <« 0> as
a convention (i.e. D3K1.FILENAHE Q).

!k*******************Saveﬁ obj K AR S OKOK S K ROk K o KR K

Save. ojb: Is an abbreviation far Save object file. Pressing <S> will
save the file named in the Objfile <object_filename> field. For file
type information, see Load_obj above. .

HAURE A AR OE He K KOO REOR R KRRk SOk A Rk ok

Mew will enter the Object Editing menu for creating a new 3D object.
Since there are two basic types of 3D objects (S5pin or Extrude), wou
will be asked: Spin ur Extrude?

FHEXARVNRARANKESPIn or Extrude? ek ketkds fhtrs

The proper vesponses are: 3> for Epin type abjects; <E> for extrude
type objects; or <fctn><9> to escape back to the TGA main menu.
Pressing <S> or <E> takes you to the Object Editing Menu.

FRRk ok ko kkokkkObject Editing Menut k4 bkt kst

New Edit Vars Tog Blank Palette ( <fctn><9> escapes from this menu )
Auto Wire Faces Color Solid {( back to the TGA Main Menu. )

FKK Ok ok IOk N BT oK ok HOKOK R K Ok Kk

New does twa things, it removes any vertex data from the object memory
and enters the Vertex Drawing GScreen. See  the section on vertex
drawing.

AR L RS2 L Rt S S SR e

Edit enters the Vertex Prawing Screen which is wuvsed to create the
vertices used for creating a 3D object. Edit and New etase any
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previcusly drawn 3D object from the screen.
¥+¥4xVertex Drawing Screenksxx

The Vertex Drawing Screen is on the bit man» screen. A vertical axis
and horizontal axis is drawn and a cursor appears when this screen is
called up by New or Edit. If an existing set of vertices is in the
object memory a line will be drawn connecting each zet of vertices to
creaté an outline of the object shape. The object shape may now be
edited Dby ocreating or removing vertices. Six simple commands control
the c¢reation and removal of vertices.

<«fotn.+E» moves the cursor up.

<foetn- X moves the cursor down.

sfetns <55 moves the cursor left.

<feotns D: moves the cursor right.

fotn-<9»  returns to the Object Editing Menu.

feln»<1:  removes the last drawn vertex.

‘fenter: creates a vertex at the current cursor position.

For Spin objects, the cursor will only operate to the right of the
vertical axis since a spin object is symmetric about that axise. For
Extrude cbjects the cursor will operate throughout the editing screen.

Notes on creating objects: Although a vertex may be located at any
prlnt, a certain order for vertices was designed inte the object
creation system. If an object is created from top to bottem and
Cclockwise, the shading and rendering will be more “true".
Additianally, "inside” surfaces may not be shaded properly. Ideally
cblects  should be like a ball with no pockets or holes. Complex
objects may be represented better by two or more objects. The diagram
Just after the “Getting Started with TGA" page may help vou see the
idea of a vertex and an object with no "pockets” .

FORHEREA K RFV g pakh kool Kok ok KKk k

Vars is an abbrevistion for Variables. Pressing <«V: will enter the
variables «<diting screen.

*¥+%%3D Variable Editing Screen

The following display of values are shown when ¢V> is selected. Values
may be entered for each of thess variahbles to contral the display of
the 3D objects.

Xazpect
Yaspeot
X
v

-
&~

flsll
Pit:h
Yau
L Rall

I, Ptch

L Yaw
#Deg/Seg
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General cursor action in the above meny:

“fetn><X>  move down a field.

<fetn><E> move up a field.

<enter:> move down a field.

<fotn> <9y leave the Variables Editing Screen and return to Object
Editing Menu. <fotpn:<gs move left in field.

<fetn><D>  move right ip field.

Variable definitions and values.
*xxkk Xaspect: Controls the apparent horizontal size.

Valid values 1...8192
¥*¥x4¥ Yaspect: Controals the apparent vertical size.

Valid values 1...8192
**x*k% X: Controle the relative horizontal position (right/left).

Valid values -8192...8192
*¥*k% ¥: Controls the relative vertical pesition (down/up) .

Valid values -8192...8132
*¥¥*¥¥k 7. Controls the relative depth of the object (back/forward).

Valid values -8192...8197
*#xx4% Roll: Controls the right/left tilt of the obhject.

Valid values -360...3860 in degrees .
*¥XEk% Pitch: Controls the forward/back tilt of the object.

Valid values -360...380 in degrees.
¥*ikkk Yaw: Controls the right/left spin of the object.

. ¥alid values -360...3860 in degrees.

*¥¥k¥ Lroll, Lpitch, Lyaw: These control the apparent location in space
of the 1light aocurce for shading. These values are not as easy to
obeerve ag Roll, Pitch and Yaw, but experimentation may vyield the
desired effect. For example, if the light scurce is behind the object,
the dark face will be the only part visible to the viewer, Negative
values are most 2asily observed. The negative values especially in the
range -135 to -1B0 for each of the illumnination varibles can be
thought of as directing light from the area of the view screen toward
the object.:

¥Xrxk $Deg/Seg:

¥Deg/Seg is an abbreviation for Number of Degrees per Segment . This is
used in three different ways depending on whether You are using 3pin,
Extrude or Auto.

#Deg/Seg (Spin): When an object is spun, the outline of vertices from
the vertex editing screen iz moved by degrees around the vertical axis.
Thiz is like taking equal vertical elices cut out of an apple (not an
Apple II or Mac) and putting them back together to make a whole apple.
The horizontal gize of the slice could be measured in degrees. For
instance, a quartered apple has glices of ninety degrees each since the
total circumference of the apple is 360 degrees. Hith the #Deg/Seg vou
can  control the number of degrees in each slice in your objeet. Valid
values are 1..,180. Values which divide into 360 evenly give the best
results (i.e.
2,3.4,5,6,8,9:19,12,15,18,20.24.30.36.40.45,60.72,90,180)

#Deg/Seg (Extrude): There is only cne end surface in- an Extrude. He
use the Bdeg/seg for the "depth” of the extruded element. Valid values
are 1...8192, though values over 200 may be impractical.

**********Tog**************#**
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Tog is an abbreviation for Toggle_ Screen. Pressing «Ts vill display
the bit map screen, whera the 3D images are drawn, untji? any key isg
pressad.

EEXKARKAKKB ] an KRk ok k0K X0k Kok

Pressing «B> for Blank will erase any image on the bit map screen.
This is where 3D images are drawn and where the vertex drawing screen
is located.

KAKERERANKPale thekkkkk ok kR Kk Kk

Pressing <«P> for Palette will enter the Palette Editing screen.

¥*x¥*5hade Table Editor#x

xX Xx XX XX XX .. ...
R X KX XX XX, .. ..
0 1 2 3 L
0 0 0 0 o ... ..

The shade table displays each of the sixteen possible shading or
hatching patterns which are used in shading objects in TGA. Patterns
are arranged in two rows and progress from left to right in each row
from darkest shade (numbered <0») to the lighteat shade {numbered <F>)

The: Lop number below the shade pattern is the intensity number. The
second number below the shade pattern is the pattern number. Each
intensity may be assigned any of sixteen pattern nuwbers (0..9,A. . F).
One  keystroke values were ohosen for ease of use Each pattern ia
defiued in the Pixel Editor. Toe edit a pattern enter the pattern
number then prese enter. The cursor moves to the pixel editor which
will allow changes to be made to the pattern. After exiting from the
Plzel editor, the user may select the Backaground and Foreground colora
for both the text and bitmap screen.

¥¥dk¥Pixe] Editoprvkktkrsx

Ex.

XXX KXKX The pixe} editor is in an 8x8 grid. Each block in the grid
is ’

XXXX XXX is either darkened or not, representing a pixel or dot in
the

AAXX XX hatching pattern to be used in shading 3D objects.

X HXXX X The cursor may be moved tao any pesition in the 8x8 grid to
XX XXXX change the pattern by turning on or off a block.

KX XXXX Cursor operations are:

X XX XXX <fctn><S>:1eft.<fctn><D>=right,ffctn>fE5:up.<fctn><X>:down.
XX XX XX ¢fetn><9>=escape, <space bar>=off, <any other key:=on

¥E¥ktkSoreen Colorakexkksx

EX.

FG 1 To change the foreground coler enter number (0. .9-A . F)
BG E To change the background color enter number (0..9-A. F)

Use <fotn:<BE> and <font><Xs to  move between FG and BG fields.
<fctur+8>  returns to the pattern with intensity 0. The background and
foreground ocolors are enumerated in TI-BASIC and other manuals.
Sometimes they are numbered (1..16),
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¥¥¥k LA RE S RS TS kR Rk ook o ok ok ok

Auto is  an abbreviation for Automatic Object Creation. Pressing Auto
will automatically generate the vertices which, when Extruded or Spun,
will make a regular 3D object. Auto requires some procedures te be
followed for good results.

Auts procedures [or Spin objects: Auto done in the Spin mode wiltl create
a sphere. The numbeyr of faces ovn the sphere and the Bize is determined
by two variables. The X variable controls the sphere radius and +the
#Deg/Seg  variable controls the number of vertices in the langitudinal
axic. A short script far spin Autoe followus:

1. PFress V ta enter Variables Editing Menu.

2. Use <fotnyees or fotnoaxy to move through the variables

3. Zet Xaspect, Yaspect and Z at 1200.

4. Bet X at 80. X controls the radius of the sphere . 5. et
#Deg /Seg at 30. This controls vertices in the longitudinal axis. The
value of 30 means there will be a vertex every thirty degrees. The

longitudinal axis has 380 degrees like a circle.

8. Press <fetn»<9> ta escape to the Objcct Editing Menu.

7. Press <A> for Aute.

8. Press <B> to Blank the bit map screen.

3. Press <Wr lor Wire, Your first wire frame object will be draawn.

Auto  procedure for Extrude ohjects: Auto done in the Extrude mode will
create a regular pelygonal extrusion. The number of faces on the edge
»f  the extrude and its size are determined by two variables., The X%
variable controls the "radius” and the #Deg/Seg wvariable controls  the
number of vertices asrcund the ezdge. You zan basically follaw the abave
Ecript to generate the extrude but you will peed to g0 back to the Main
Henu, select N> for New, chnose ¢E» for Extrude then follow the script
above. HNote: Extrude objects have an additional use for #Deg/Seg.
After Auto is done #Deg/Seg may be set tao determine the depth of the
object,

Rk % FRRW I rek ke kb ke ok &

Preesing <W> far Wire will draw a wire frame rendering of the vertex
data stured 1n the object memory.

FHAHRK AR ACeg kR Rk K ¥ bk ko f o ok

Pressing «F> for Faces will draw a wire frame of only the visible faces
wf the vertex data stored in the object memory .

FEERFAF RN ECO ] oAk R TRk kK ok

Prassing <«C» for Color will draw sach wvisible face rendered in the
shading determined by the palette and by the valuez of the illumination
variables.

**********Sglid*************t*
Pressing <35> for 3eolid will draw each vizible face outlined inm the

fursground color and rendered in the shading determined by the palette
and by the values of the illumination variables.
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****l#fi*kk}iﬁ*t##llEditl#*i************t*********

Edit will enter the Object Editing menu for modifying or displaying a
object that is already in memory.

Information:

If the Gpin or Extrude? prompt appears, you will knaw that there is not
4 previvusly created abject in memory. You may answer the prompt and
proceed, or escape foth><9> ta load an object before editing.

HHRAHAK K AN KAOAH KD | 3 K4 KA KA S8 K KK K KA KK

Pics iz  an  abbreviation for Picture_ File_ Loader. Pressing <Pr will
cause the Picg menu to appear.

FIEKHKRRAR KV kP icture File Menu®kkdkst tx&shk

Dir Load Save Tog {note:<fetn><9> escapes)
Picfile: «¢Picture Filename:

HEHERFE KA F kKRR P ¥R R AR AR 4K KKk KRRk ok % K Kok ok

See the Directory information previously given in these documents.

Pressing <4> will activate the adjacent filename copying that name ta
the <Picture_Filename: field.

t********vv+t**Load+*****wt*f;vt********tik**

Pressing .L» will load the file named in the Picfile <Picture Filename>
field.

Information:

If an evrror oocurs on loading the system will “drop” ‘to the TGA
interprater. Cimiply Lype TGA<entsr- toc re-start the menu system.

The Picture_ File type is Prcgram (PGM) .

The Picture File size is 25 sectors.

It is recommended that the last two letters of the filename be «_P> as
a convention (i.e. D3K1.FILENAME_FP) .

***************Save******i#*‘****************

Pressing <S> will Save the file named in the Picfile <Picture_ Filename>
field  See Load above for further file and error informatian.

****1**********Tog*itiittt*********k********t

Tog is  an abbreviation for Toggle Screen. Pressing <T> will display
the bit map screen (whers the picture files are loaded) until any key
is pressed, returning you to the main menu.

**t******t*****Picfile***************#*******

Picfile is an abbreviation for Picture Filename. Pressing <P> will
move the cursor to the field where a picture filename may be entered
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edited.
***********t*******zapfile*************#***************

Zapfile means to Delete File From Diskette. Pressing <Z2> will delets
the file named in the «Ubject_Filename> field from the diskette. The
message  "Sure?(Y/N)" will appear before the file is deleted. Proper
response Lo this message is «¥> to delete the file or <N> to return to
the menu without deleting the file.

**t#*tt*******f*****ﬂbjfile****************t**********t

Objflle is an abbreviation for Object Filename. Pressing <O> will move
the curscr to the <object.filename: field where an cbject file name may
be entered or edited. See Load_0Obj section earlier in these documents
for filename explanation.

FHEF LA E R AR AR Print Manu System® sk dok fokaokdor sk dor ok ok dok f ok ok ko

To access Lhe Print Menu System while in the TGA Menu System follow
this procedure. First, press «<fctn><9:. Insert the TGA system
diskette in drive 1 then type PRINT<enter>. (Once you have loaded the
Print 3ystem and the cursor ls flashing you have three choicea. You
may type PRINT:enter> to enter the Print Menu System. You may type
TGA-enter> ta relocad the TGA Menu System and the TGA 5lide Creation
Lanugage interpreter. You may type MON<¢snter> to return to +the TI
Title SBcreen. .

FREA AT AR AR R RN PR P int M ik 4 dokok sk ok oKk Ok dkOkok %0k 30K 30K KOk

Variables Pixel Shape
XXXKXXX
Prntr Type/Eps--Gem E KXXXKXXK
Density,/2d-Dd-Qd 5 KAAXKXXK
Extra Dark? (Y/N) N XXXXXXK
Landec/Portrait [ XAXRXKX
KAXKXXAX
AXXAAXNX

Goprint Variables Cpixel Size
Directory Jotter Loadpicture Toggle

E Frinter <filename or printername>

AR AR LSRR IS L LTt S M N AR L2332 s L I I T

Goprint is an abbreviation for Start Frinting. Pressing <G> will begin
sending data %o either the Printer or Extrn file depending on which
filename is showing at the time.

Note: If you wish to stop printing press <fctn><4> until the printing
stops. If this causes an output error you may have to type
PRINT<enter> to restart the Print Menu. Following an error, you must
reget <on and off> your printer to clear it of any remaining data.

ATTENTION: 1If nothing seems to be printing check to see if you set the
Size. Additionally, make sure you have a valid filename Extrnfile
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field or a valid printep name {(e.g. PIO.CR) in the Printer field.

FERAIARAIAAAANRAKREKATAr i ab Lo sk 1k K400k khk ok koh 4 4 £k gk o

Pressing <¥> will move the curgor up to the four varjables shown on the
left side of the screen.

General cursar action in the Variables:

<fotn><X> move down a field.
“fetn> By move up a field.
center: move down a field.
{fctn<8:  leave the Variables.

Variable definitions and values.
Yk ¥+Prntr Type/Eps—kGem***********

Enter <E> here |if vou have an Epson type printer. Euter <G> here if
you have a Gemini 10X printer or compatible. TIf ¥You are uncertain try
a little of each.

***t*Density/Sd-Dd-ﬁd**t**t*tt****t

Enter <8.,¢Dv  or @ respectively for Single, Double or Quad density
printing. In order to use the Double or Quad options successfully vour
printer must support this type of printing. Consult your printer
manual to see if Double or Quad denzity printing is supported.

¥RrvvExtra Dark? (Y/N) &% fesessdksr s
Enter Y>> for ves or <N» for no.  Extra dark means that the printer
will make two passes across the page printing the data twice to darken

the image. Preszsing N> indicates a single printing of the data.

****#Landsc/Portraitit******t*t**k*

Enter L. for Landscape or <P> for Portrait type printing. Portrait is
the “normal” way of looking at a 8x11 page. Landscape prints the
Picture “"sideways”.

k*****¥k************Cpixel*****%***khik***k*k*ktkt

XXX XXXX The Cpixel editor is anm 8x8 grid. Each block in the grid

XEKX XXX is elther darkensd or not representing a pixel or dot used
AXXX XX in the printing of the picture.

X KXXX X The cursor may be moved to any pssition in the 8x8 grid to
KX XXXX change the pattern by turning on or off a4 block.

K& XXxx Cursor operations are:
X KX XXX <fctn><S\:left,<fctn><D>:right.:fctn>LE>:up,<fctn3<X>=doun,
XX XX Xx ¢fetny«9s-escape, ¢space barszaff, “any wther key:zon

Example: If you wish to double the width of a printed picture you wmould
placve a  darkened Ubleck in the second column of the first row of the

Pixel Shape bloeck Similarly, wvertical size can be enlarged.
Additionally, creating a pattern of the blocks will cause a pattern to
be printed for each dot in the picture. Caution should be used
however, as using all éight blocks in either direction enlarges the
picture eight times! This may well ba larger than the paper. (P.5.
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Rids lave happy face Pixels )

********************Sjze********t*****************

The Size function lets you choose the portion of the picture von wish
to print. Pressing <5 for size will display the picture screen and a
cursor. Cursor functions are as followus:

«fetn><E»  cursor up

tfotny <X cursor dewn

fetn><8>  coursor left

«fetn> <Dy cursor right

‘fotn>:9y  back to the print menu

‘enters place the upper left corner of the bounding box.

To operate the Size function uge the cursor keys to move the cursor to
the upper left corner of the piece of the picture you wish ta print.
Next, opress :entep: this “anchors” a bounding box. When you then move
the cursor to the right and down, the bounding box expands showing the
egize and zhape of the rectangle that will be printed. Pressing <enter>
Again will move the "anchor” to the new cursor position. When you are
satisfied with the bounded area to print, press <fotn»><9y. The
bounding box will remain in place until the box is changed or you leave
the Print Menu System,

*#**#********t******nirectory**xx*:tx****t************t

Pressing <D» will bring up the follewing prompt:
Flease enter drive number :

The correct responae  is either <feothn»<9> to escape back to the Print
Menu, ar the number{1..10) of the drive from which you wish to read a
directary.

Directory Menny

After the Directory Ffunction has been selected and the number of the
disk drive entered, the diskette directory is read and the following
menl apprears:

15Kn . FILENAME
Used xxxx Free xxxx

FILENAME1 I/F 128 61
FILENAMEZ D/F 80 233
FILENAME3 PGM 25

f-e,f-x,f-9,Act

R R R ORI K R kR

The purpose of the directory feature is twofold., First, using the up
and down arrow keys You may move through the entire directory on the
diskette using the scrolling window. Second, by pressing <A>
(Activate) the filename adjacent to the cursor is automatically copied,

along with the drive information (DSK1.} into the filename area on the
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screen.  This zaves keystrokes and possible filename errors. The
“f-e,f-x,f-9,Act”  is a little reminder of what keys are available on
this screen,

FAR KKK A KKK K OKK RoK K Kk

f-e: Is an abbreviation for preeeing the keys <fctn>cer. f-e moves the
cursor up from its present pogition,

f-x: Is an abbreviation for pressing the keys <fotnsoxs. f-x moves the
cursor down from ita present position.

f-8: Is an abbreviation for Preasing the keys <fotnr<9s. f-9 escapes
from the directory utility tea the menu below.
Act: % an abbreviation for Activate, done by pressing the <A> key.

Act will copy the filename adjacent to the cursor to the filename field
at the bottom of the screen.

\**’**'f‘-k***:k‘****\]otter****‘k**t* ERORK K R odok ook

The Jotter ie a small program editor for creating program files to run
through the TGA 5lides Creation Language interpreter. The Jotter uses
forty columns (just what you can &ee on the screen). It uses Display
Fixed 80 files (just what you need for TGA 3SCLY.

FEHARERA LR K AN Tt be Mezrnu o %ok S0k %ok yorok

Dir LeadF 3aveF PrintF Edit Clear { «fotn><a» escapes)

Note: when you leave the Jotter you are asked Sure?{Y/N} to remind you
to zave vour work before you use the Print Menu or locad TGA gince the
memary where the Jottep s text buffer resides is used by other parts of

the program. Please save vour data befo= leaving. Press <Y: to leave
the Jotter. Press «N: to return to Jotter meny.

Funotion Key usage in Jotter:

fotns B curser up
“fetn ¥ cursor down
“fotne 3+ curzor left
fetn: De oursor right

“foent: 1y delete character under curscor and close line left.
“fent><2> insert blank character under cursor open line right.
«font><3> delete line under cursor line saved Lo line buffer
‘fent><4> move cursor up B lines

“fenty¢5> tab right 5§ characters.

fent> <6 move cursor down 8 lines.

<fcnt><7> erase from cuarsor to end of line -chararacters to line
buffer.

<fent»<8% insert line under cursor from save buffer

<font> <9 escape back ta Jotter Menu.

‘enterr moves te the beginning of the next line.

KXARF T KRRV | 4ok # ok KRk Ak Kok o &

Diractory Function (see dirsctory function previously in thesge
documents . )

FREFER Rk ok Load FROkk sk e b akdok ok x
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LoadF is an abbreviation for Load File. Pressing <L> for Load File
moves the cursor down to the LoadF <filename> field. You may type a
valid filename here; bPressing <enter> will Jload the file from the
diskette. You may escape without loading by pressing <fotn»<0s.

FAKER KKK IR ANCKAT 3 v e F Kk kok kKoK d Ak ok

JaveF is an abbreviation for Save File. Pressing <S> for Save File
moves Lhe cursor down to the SaveF <filename> field. You nmay type a
valid filenane here; pressing <enters will save the contents of the
Jotter's buffer to the file. You may escape without saving by pressing
<fotny<9>

*t**w**********PrjntF********#*****

FrintF is an abbreviation for Print File. Pressing <P> for Print File
meves the cursor down to the PrintF <filename> field. You may enter a
valid device or filename here and pressing center: will print the
contents of the Jotter's buffer to the device named.

EHAKAAE A AR BRI FAL LR KR kK

Pressing <E> for Edit will move to the Jotter s buffer where you may
enter up -to 120 forty column lines of text. See the key usage table
explained above.

FRHHFHEAHKARHARKT ) @ ar vk ek Rr ok kd kR

Pressing <C» for Clear will clear all characters from the Jotter' g text
buffer. The warning message SURE?(Y/N) will allowu vou to change your
mind (answer Y to erage or N to escape the Clear function).

HRAARIAARY KA KKK LoAd DI Oh i re ok r Kbk dodok b & 4k Ak ok

Pressing <L»> will display the Picture file field for editing. Input
<DGRx . filename>. Fressing <enter> will load the Picture file named
in the field. Pressing «fctn><9> will escape from thie field without
luading.

Information:

If an error occurs on loading the system will "drop” to the system
interpreter. Type PRINT ‘enter> to re-start the meny system.

The Picture_File type is Program (PGM}.

The Picture File size is 2% sectors.

It is recommended that the last two letters of the filename be <«_P» as
a convention (i.e. DSK1.FILENAME_P).

FEERERERE R ARAKARARRRT 0,28 1o F R H KRk Aok AR KoK Kok ok o

Toggle iz an abbreviation for Toggle Screen. Pressing <T> will display
the bit map screen (where the 3D images are drawn) until any Key is
pressed, returning vou to the Print Menu.

KIRRRFAK KRR NEE Printer/P Extrnfileks ks ssksts

‘P> and <E> will toggle this Field between the Printfile field and Lhe
Extrnfile field. The Printfile field should contain the name of the
printer you are going to send data ta(i.e. FIO.CR or
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L}

R5232 BA=4800.CR.DA=9) . The Extrnfile field should contain the name of
a diskotte file Lu which you wish to send a TPA extrn file. TPA(The
Printer s Apprentice) is a page creation system by McCann Software inp
which Extrn Ffiles are used to combine pictures and text into
interesting pages. The extrn files produced by this product are fully
compatible with the TPA Scheduler.

FAACK KR ¥R Kok R Y ok TGA S5lide Creation Language (SCL) ks kdok dok sk k5 dok ok

In TGA a slide is defined as one 89/4A screen size picture. To create
a serles of slides showing the rotation of a moon around a Planet takes
a little planning, some knowledge of the path the maon will take as it

crosses the planet, and when the planet will obscure the moon (i e.
the planet will have to he shaded after the moon in order to obscure

all or part of it). It also takes a while to get the shading just
right and to decide things like if you need or want a shadow on the

blanet, cast by the moon, in relation to the viewpoint. If vou need
stars for reference you may wish to create these on a separate picture
file to be loaded before each slide is drawn. If you are a good

pianner  you will write this procedure down before you start. However,
once you draw a few slides, I'1] bet ¥ou think of another thing to add
to subtract from your scene. If not, you probably work as a production
engineer in the motion Picture or other technical business. Since I am
not a preduction engineer, I tend to like to experiment as I go when
invelved in a project like that described above. I decided a short
procedural language would make slide creation not only automated, but
increase the amount of detail that could be included in each glide,
since the computer ¢ould be used to do the grunt work as it should, T
wanted the language ta bhe as short as possible. powerful and
intcgrated into  the environment of TGA. I wrote the TGA SCL as an
interpreter running within the TGA envircnment which will read a disk
file containing a "program” and use the tools already in the TGA
package to allow slides to be created and saved to disk. Since the
program would be gaved on disk (allowing a large procedure if
necessary), a program editor version of the TPA Jotter environment is
provided as well. With this Program editor you can write a program of
120, forty column lines which can later be loaded into TI-Writer for
combining inte & larger procedurs. This same language can be used to
replay the slides using DELAY or UKEY between slides. The slides ecan
als: be modified by TI_Artist {tm), Draw 'n Plot(tm) or other toolsg
which can modify 25 zector POGM type art files (slides).

The commande of TGA SCL are as follaws:

RUN <program_filename> Run program file (not used in a program)
RESUME <program. filename: Kesume program execution at ZCONT (nhot
used in a program.

LDO cobject_ filename: Load Object File

SV0 <object filename> Save Object File

LDP :picture_filename> Load Picture File

SVP <picture_filename> Save Picture File

LDC <color_ filename> Load Color File

TG Move from TEXT to Graphics bit map mode
a>T Move from Graphics bit map to TEXT mode
CLS Clear TEXT screen

CLP Clear Picture soreen

CLC Clear Color Screen

COLOR Shade visible faces of the object
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SOLID Shade and outline visihle faces of object

WIRES Draw wire frame rendering of aobject

FACES Draw wire frame of visible faces of
object

nw DELAY Delay n time intervals values

0..n..10000)
tfetn>adr exits from delay
UKLEY suspends execution until a key is pressed

Object contral variableg

ZCNT Record number where program is executing
ROLL Rocll Variable

PITCH Fitch Variable

YAW Yaw Variable

TX Left/Right location variable

TY Up/Down location variable

TZ Depth variable

LR Light source roll control

Lr Light source pitch control

LY Light =scurce yaw control

DX {delta X) X aspect variable

DY ’ {delta Y) Y aspect variable

XINC (x increment) HDEG/SEG variable

VR7 Video Reg. 7 {for pros only-> 1E VR7 )

Words for Manipulating Variables (Just like their Forth counterparts)

' means “store”
+! means "plus store”

Examples:

To make TX equal to forty five you would enter the following line in
your program.

45 TY ' (means forty five T¥ store)

Te increase the value of TX by 10.

10 TX +! (means ten TX plus store)

A good way of thinking about the way to put values in variables in
Forth type languages is this. Take vour money (the value 45), go to
the bank ( the wvariable TX) and open an account (!} or add to vour
account (+!}

Other goodies available for use:

Literals ( i.e. ©,38,-32) in the range -32768T7. . . 32766

Math Operators +,-.%,/, (used in BPN format: 3 3+, instead of 3 + 3
Trig Operators SIN,C05 (used in the form n SIN where -360. .n..360)
Source code comments form (Be careful! The syntax is critical to avoid
crashes . ):

blank:left—paren:blank:comment:right*paren:blank { Just like this)
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Damage control word: P<enter> for Panic (if you seen stuck somewhere,
try this before shutting of f the machine} .

Please do not attempt to use any Forth compiler worde, wvariable or
constant defining words as the S5CL interpreter is not Forth and will
choke if any of these are used in an 5CL program.

Don"t forget, by simply typing TGA yau can  jump right up from the
interpreter to the TQA menu gystem to see what is going on.

Program Example 1.

LDO DSK1.GLOBE_ 0
T:G CLC CLP WIRES
40 TX ' -40 Ty SOLID UREY QT

Explanation
Line 1. Load Ohject DSK1 . GLOBE_0
Line 2. Text to Graphics, Clear Color, Clear “lcture, Draw Wire Frame,
Line 3. Forty TY store, minus forty TY store, Shade Sclid Object,
Wait for UEKEY, Graphics ta Text

To run this program type RUN DSK1.EX1. 5 at the TGA 5CL cursor. Make
sure the diskette with the file EX1.5 is in drive 1. When the program
has executed Press enter to return to the Text screen. You may now
type TGA<enter>, PRINT:enter, RUN<enter» (for another program) or
MON.enters to go ta the TI Title screen.

FRAE AR RO R RNk Rk ok kot ok & ok

RUN  :filename>: The RUN command is  entered at the TGA SCL cursor.
There are three ways get to the TGA SCIL ~ursor First, just Jload up
the TGA package from E/A or ExBASIC, when the cursor appears you may
use RON., Second, if you have been nsing the TGA CAD system juet press
“font><9>  at  the TGEA Main Menu; you will see the prompts <TGA, PRINT,
RUN, MON:. At this prompt you are in the TGA OCL interpreter and may
use RUN. Finally if you have beean using the TRA PRINT utility type TGA
ta reload the TGA CAD s¥stem and TGA SCL interpreter then you can use
the RUN command.

RUN  requires the <filenames file to be a valid diskette file name and
for the file to be of Display Fixed BO(D/F-80} type. The program file
will be interpreted one line at a time by the TGA SCL interpreter,
Every word in the file must be a valid word in TGA 3CL any other words
will cause the interpreter to stop running. To interrupt the program
before it runs through all the lines of the Program you may press  the
<fent><4s  keys. At the end of each line the interpreter checks to see
if you are pressing the <fotnr <4y key.

AR R Rk ¥k x4F i le Format File Format File Format®eirssrertrikk

RUN will interpret a full 80 column line for each line in the program
file. The TGA Jotter is available in  the TGA PRINT utility for
producing program files. The TGA Jotter l=ts you use the first 40 of
the 80 anlumns and 120 lines of code. This is no problem for short
brograms, but if you wish to create longer programs, You may use
TT-Writer(tm) or cther suitable editor which will produce the D/F 80
format. In TI-Writer instead of using the 3F (SaveFile) command, use
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PF (PrintFile) Use the Fixed File Format prefix (F) so your PF
filaname would lock like <F DSEL1.FIXEDFILE:>. This will create the
proper type of file for TGA 5CL.

¥k kKR KRR KRR A RESUME %ok sk kox sk k00 % K

RESUME <filename> You may use RESUME to start execution of the TGA SCL
at any particular existing line in the file. You must store the line
number in the variable ZCNT. ZCNT is an abbreviation for Ze Count of
Ze Line ocurrently being interpreted in Ze SCL interpreter. See why I
call it ZCHT? To =store the line number 11 enter < 11 ZCNT ! > means
eleven INCT store. To check the current value of ZCNT enter < ZCNT 7 »
means what the heck is in ZCNT. Incidentally, the first line in the
file is line number zaro.

¥ekdkkkkkrdkkke [ DO<Filename » ®kkkokk

LDQ is an abbreviation for Load QObject file. Object files are fully
described in the TGA CAD system docs. In a program, an LDO should be
done before the COLOR, WIRES, FACES or SOLID commands are executed.
The <filename:- object file must be in the named disk drive when the
command is executed. Cince thie command may be executed while picture
files are on screen, no warning message is given if the file is not
found; the interpreter just stops running.

HR R ROk k S V0 T lename > Bk kkk

3VD is an abbreviation for Save Object file. In a program SVO is used
to save the object data from the cobject memory. This could be useful
if you are creating motion clides where two or more objects are in
different positions on consecutive slides. The SV0 command can save
the intermediate "state” of the object while another object is loaded,
updated and displayed. There must be sufficient room on the named
diskette wvhen the SV0 command is used since it can be called while
pictures are on the screen; no warning is given the interpreter just
stops running. Remember, ZCNT has the current line being interpreted
30 you can fix up-the environment and re-start the process.

KR KKFORER KR kR kK ALDP < Filename > k¥kior kx

LDP is an abbreviation for Load Picture file. Picture files are
"glides"” and are fully described in the TGA CAD system documents.
<filename> must be a valid filename and in the named disk drive when
the LDP command is executed. The TGA SCL issues no warning; if the
file is not found, the program interpretation just stops.
Additionally, it would be a good idea to be in Graphics mode (T»Q)
before you execute LDP.

Rk RRAR Ak R kSVP f i lename > kkokkkkx

S5YF 1is an abbreviation for Save Picture file. Picture files are
"slides”. You may save a slide you have created to diskette using the
SVP command. There must be at least 25 sectors free on the diskette to
which the filec ia to be saved. TGA S3CL will give no warning if there
is not enough room or if the diskette is protected program. Program
execution will just stop.

Kk TRk AR KAk kR L DO Filename > ¥k €+ kk
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LPC is an abbreviation for Load Color fije. Some art Programs such
TI*ArtiSt(tm) create  "color” files which are the color portion of the
Picture Files. TIf ¥ou have created a color file you wish to display
LDC will lcad the slide. NOTE: If the COLOR, 30LID, WIRES, FACES, CLG,
or G>T commands are ¢xecuted after LDC the color file data is erased.

***************T>Gt*t****t***t***l*

.T>G is an abbreviation of Text to Graphics. Text mode isg where text
based programs like TI-Writer(tm) oar the Menu portions of TGA run.
Grarhics mode is where pictures like TGA Slides are seen. T>G3 switches
from the Text mode to the Graphics mode. TG will erasge any characters

***************G}T****t************

G>T is an abbreviating of Graphics to Text Graphics made is where
pictures 1like TGA Slides are seen. Text mode is where text based
programs run. G:T will not erase your TGA Slide.

t**************CLS******#***t*t****

CLS means Clear Screen. This command clears the Text Mede Screen. It
can  he used in an 5CL Program or in the TGA 5CL interpreter by t¥yping
<CLS> centers

***************CLP**t*#*t**f*******

CLP means Clear Picture. This command clears the 3lide picture screen
in Graphics mode

*ttv**t*******xcLCx****t***********

CLC means C(lear Color. This command zlears the color portion of the
graphics mode screen.

R KKK K FEAKKCOLOR*+ kK4 ¥k ke k

COLOR is explained in the TQA CAD system dacuments. Remember in  the
TCA OSCL, the vertices must be recalculated before the COLOR stuff will
be seen on the 5creen so, please be patient. Remember also that if you
have an all blank palette {(no defined shades), COLOR will not show
anything.

HAEREAAAK KA KRR SOL TDA Ak 4 k4 k4

SOLID is explained in the TGA CAD svysten dociments

EREEF RSN R W] REDHok ok %ok o &k

WIRES is explained in the TGA CAD system dornments .
FEFHKACKEX XA RFACES KAk Xk b bk

FACES is explained in the TGA CAD system documente.
****************tt***Additional Hints and LA R s T LT
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Writing a procedure or program in any language including TGA SCL is an
adventure. As with any adventure, vou won't really know what you ve
got until you get there. If you write a huge procedure but forget to
do something, vyour all day slide creatian prcaject may need a little
debugging. If you write a bunch of short pregrams in  the Jotter and
debug each one, you can load up TI Writer, load in all of the amall
procedures then PF the entire file ta disk, and run the whole
procedure . Sumetimes you will find that although all the individual
small files work just fine, there is still a little debugging to he
done when all of the pisces are tcgether. 8o, by all means, write lots
of 3CL programs, but remember its an adventure.

Bules of the SCL FRoad:

1. Patience is a virtue. Anytime you execute COLOR, SQLID, WIRES or
FACES every vertex, maybe many hundreds of them, must be calculated
before drawing. TGA SCL does not display the CALCULATING sign as TGA
CAD does, so you may have to wait a while beforc the picture is drawn.

2. Anytime a picture druwing command is issued, be sure the graphics
mode is on (i.e. T:0 has been previously executed and G»T has not
intervened) .

3. Exceed the recommended range of variables at vour own riak. Use
only positive v negative integers and zero (i.e. no decimal points or
fractions).

4. Remember that you need to determine which object should be shaded

first. For exampl=, if the moon is behind the planet, the moon should
be shaded first.

5. All of the commands used in TGA BCL may be executed interactively.
They may be typed at the TGA SCL cursor and when you pregs enter they
will be executed. Care must be taken so that if vou want to come back
to the Text screen to see what you are typing the last command must be
G>T. If you are "left in the dark™, typing <Ps><enter> (for Panic) will
usually get you back.

6. You may investigate the contents of any of the Variables by naing
the <?» functien in  the form <ROLL ?--enter: which will display the
value currently in ROLL.

7. Cheating--The whiole point is to make interesting =slides. If yon
can figure out a way of "cheating” to make a picture look right. hy all
means so do. Onlike real life, in slide creation the ends always

justify the means.
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FEIEXEEXKAK TGA Geneve Yersion Organization Chart skrtyskkrrn

TGA Title Screen

TGA Main Menu

1. (Dir Activate)
IT. (Lead Choosae)
ITI. Graphics

A. Drawm
B. View
C. Globals
1. Xaspect
2. Yaspecct
3. X
9. b
5. Z
6. Rall
7. Pitch
8. Yaw
9. L Roll
10 L FPtcoh
11, L Yaw
D Manage
H . FR Bk Tp Un Lf Rt >
3. Wire
2 Objs
Object Zelection Scrolling Window
Object Editing Meny
B Now (Vertex Drafting Screen)
b, Edit (Vertex Dvafting Screen)
. Vars
3D Variable Editing Screen
4. Wire
¥ F.E\L!t'-S
f. Colar
g. &8nlid
h At
i’ Palette
i Global Paletle Editor
i1 Object Shading Palette
1ii Pixe] Hatching Editor
J. Toggle
TV, {(Browse Save)
v, Palette
V1. Erase
VIT. Hardcopy
TGA Print Menu
A Goprint
B. Variables
C. Cpixel
D. 3ize
E. Tga

F Printeyr filename -

F.
VIII. Objfile
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FHetreykaerevs A FLYING TOUR OF TGA GENEVE(tm) VERSTON +skdorksdokkkk ks

1. Load the Geneve version of TGA system from your backup copy of the
distribution diskette.

2. Press «<D>» for Directory. When it says <Please Enter Drive Number:,
with vour TGA system disk still in drive 1, type <l:<enter>.

3. When the Directury menu system comes up, use your arrow keys to
mcve the cursor to the left of the <MOLECULE 0. filename. TD'ress <A> to
activate this filename. You will notice your cursor has moved back to

;he malin meny and the filsname ¢DSE1 MOLECULE_O: 1s now in the Objifile
ield.

4. Press :L- for Load. When the drive staps you will see your cursor
is now in the (Lead Choose) acrolling window.

%. Press <L» so that an <L» is to the left of each and every object
name in  the File. The windcw moves if there are more cobjects to load
past the bottom of the window. Now press <F8», The drive will run and
all the objects will be loaded into memory. HNote that one filename,
MCLECULE_ 0, had several oubjects in it.

#. Press P> for Palette to load the MOLECULE.D palette information.
7. Press «Gv for Graphics. The Graphics system menu will appear.

8. Press «D: faor Drawu. TGA will now take a conple minutes to
calculate all of the vertices, visible faces and illumination values
for all the oljects just leaded in to memory. The MOLECULE. O will then
be drawn on the Picture screen. The 44 system colors were used to
shade the object.. . yeeech! Lets change those culars!

9. To lvad the MOLECUOLE. ¢ Palette, press any key to return tc the

Graphice menu screen. Press M- for Manage. {still with us?) Press
s fopr Objects.  You ars now in the object selection menu. Use the
down  arrow key or <altr<¥: to move down to the second GLOBE on the
menu. Press :tenter> to move to the Obje-t Editing Menu. Now press «P»

fur Palette to load the MOLECULE palette. Press «F8> to get back to
the editing menu.

10. Press -T» for Toggle to see the MOLEZULE s true ceolors. Any key
to return to the Object Editing Mena.

11. While you are here, press -W> to see the Globe’ s wireframe on the
Arafting screen. Press any key to return t- the Object Editing MHenu.
12. While you are at it, try <«C»> for Color, F» for Faces and <5» for
Solid.

13. Press «E&» for Edit to see the Vertex Drafting screen and the cross
section of the Globe. <F9> escapes to the (Obhject Editing Menu.

14. MNow press <F9: to leave the Qbject Editing Menu, <F3» to leave the
Object Selection scrolling window, -F9%» to leave the Object Manager,
then <F9: to return to the TGA Main Menu.
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FEEEEFFAFRRN RN RS bk r 4 s TGA Title s¢rqent***yk******t*****#ttv*****
McCann Zoftware
Presents

The Gesmeter s Apprentice

Version 1.00
Copyright 1989 Mike McCann

FEFERPLERE VYN AYTGA Main Meny Soreenk ¥ FXhEdksdkw kot

When TGA Geneve varsjon is first loaded the TGA Main Menu Screen  looks
like the fallowing:

(Dir Activate) (Load Choosze) Graphicz The Geometer 'z Approntice
(Browse Gave) Falette Eraze Hard:copy Topyright 1989 Mike McCann

_Objfile <filename:>

(Dlr  Activate), (Load Thowvse), and (Browuse Savel are the menu choices
which control three scroelling windows which can be called up to the
Main Seoreen.

HOTE : In all keystroke specifications “arrow” (cursor pad) keys may be
substituted for .alts:3., calt - D alt . Es . and <alt>c¥s

KEVFRRA RV R Y Y (Dir Activate v bt s evhbepe

Dir: is an abbreviatien for Directary Pressing <D» will bring up the
folluwing prompt:

Flease enter drive number:

The  corrent response is either <F3. tao escape back to the previous
mend, or entering the numbepr(l. [0} ~f the drive from which you wish to
read a dlrvectory.

¥rEvaDiractory Menustves

After the Directary Ffunotion has been se¢leacted and the number af the
disk drive entered, the diskette directory iz read and the following

menu Apprears-:

D5Rn . DISENAME
Used xxxx Free xxxx

FILENAME1 I/F 128 &1
FILENAMEZ D/F 80 33
FILENAMEY PGM 25
Fre,f-2,F-9 At
FrvhFEd ok +4 [N EEE SN
The purpose of the directory feature is tvofold First, using the up
and down arrow keys you may move through the entire directory on  the

dizkette using the scrolling window. Second, by pressing <A>
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(Activats) the filename adjacent to the cursor is automatically copied,
with the drive informaticn {DSK1 ) inte the filename area on the
screen. This saves keystrckes and possible filename errors. The
“f-e,f-x,f-9,8ct" iz a little reminder of what keys are available on
this screen.

(SRS S AL S E TN

f e Ts an abbreviation for pressing the keys ¢altr<e>.  f e moves the
cursor up from its present position.

f-x- Iz an abbreviation for pressing the keys calt:x>. f-x moves the
cursor down from its present position.

f-9: Is an abbreviation faor pressing the keys <F9>. f-9 eoscapes from

the directory utility to the menu below.

Act: Ts an abbreviation fopr Activate. Pressing the <A: key activates a
filename. Act will copy the filename and disk drive information
adjacent to the ocursor to  the filename field at the bottom of the
SCcreen.

FRKKKKA KRR RN Aot ivate FRbth sk hkdk

As long as the Directory window is visible on the screen you may press
“A>  far Activate to scroll through the disketle Directory and Activate
any filename.

FHROK KR KRR IRk ( Load Choase ) BREK 0%k 40k 4% kokkok ok

In the Geneve version of TGA more than one object may be stored under
one filename. Pressing ‘L> for Load will load all of the cbject names
from the file named in the Obhjfile <filename> field. These object
names  will  appear in a4 scrolling wimlow in the center of the screen
along with the curser. The window is similar to the example below:

ORJRCTI
OBJECTZ2
OBJECT3
OBJECT4
ORJECTS

=0
TR

N o T
X ©
(e,
» e
o

The small reminder menu below the window shows abbreviations Ffor +the
keys

f-e stands for <alt»<E> which is cursor up.
f-x stands for <alt><X: which is cursor doun.
£-9 stands for <F9> which will return vyou to the main menu.

Lad  atands for Load. Pressing <L> will mark the adjacent object for
loading by placing an <L> next to the marked object.

Clr stands for Clear. Pressing <C» will unmark an object previcusly
marked for lcading. f-6 stands for <F6>. f-8 will cause all of the

ohjects marked with an :L* tu be loaded from the Objfile <filename:>
intoe memory.

As long as the {Load Choose) window 1s visible on the SCreen you may
re-antar the windou by pressing <Cr for Chuouse.
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FRRR KRR KRR 4 (Broyse Save )P Ekrrkketwy k

Once you have a number of ohjects in memary you may wish Lo save all,
or some of them to a file, You may also wish to duplicate an object in
memory or copy the data or palette from one chiect ta  ancther. The
(Browse Save) option will move your cursor to a gscrolling window that
will make these operations relatively Zimple P'ressing B+ for Browse
will muve you to the gorolling window . Pressing 3> for Save will save
- all the object rames you have marked with an 2> in the window intoe the
file named in the Objfile <filename. field.

yrkkkWindow Opticng¥or++ ek

v UBJECT1
. OBJECT?2
v OBJE2T2
, ORJECT4
OBJECTA

'
i
'
'
'
'

£
f
D

The small reminder menit below the window shows abbreviations for the

keys that are active and will SPerate in this window.

f-e stands for the kevs -alt.  E cUUvaEsr ap

f-x stands For the ks calte-Xu carser 1un

£-2 stands for the keys «F3. uhich escape from (Browse) tu the Main
My

Maas pressing My for «Master Objert s will move the nbject adjacent to
the cursor to the top of the windou and make it the master object .
cursar with <D> . This means yvou wish to copy the data from the Master
wbhject ta the marked objact.

Pal- Pressing «p- fer  <Palettes will mark the ahject adjacent to the

Mrser with «Po . This means yon wish to copy  t)ae ralatte frem the
Master ohj-ct to the marked ohject

OLJ--Freasing O fop Obiect Data. will mark the object adjacent to
the curscor with 0o This means you wiash te ~opy  the entire object

data including palette and object data from the master object to the
marked object.

Zap--Pressing <Z> for <Zap Object: will mark the object adjacent to the
cursor with <Z> faor deletion. This wil] free up the object space far
further use.

f 6 stands for the key <F&» . FB> will exconte the Master to Object
operations Dbjects marked «D»  wil] g2t the data fram the Master
object including nams, vertex data, and variahles. Objects marked <P»
will get  thae praletts data  and name ot the Masterp object. Objects
marked <0y will get both the data apd palette From the Master oblect.
Objects Marked Z will he Jdelcoted. Jbj=rts with any other mark,
including 5., Will not Le changad.

Clr- -Pressing 0. for ©lr ar the <space-bar- will remoave any mark  from
the object.

Sav- -Pressing <35> far Save will mark the objert az one to be saved into
the diskette file named in Objfile <filename.. After you have marked
all the objects with “G&s that are to be saved, press <F9> to return
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Main Menu At the Main Menu press <85> for Save. Make sure that there
15 a valid filename in Ohjfile <filenames and a diskette in the drive .
Press <5» for 3ave at the Main Menu.

FR K ACKORAOK RO KRR RAOR G 5 ph L 8 30K R 3KOR R R RO 4Ok ¥ Rk

Pressing «G» for Graphics will move to the Graphics Editing and Viewing
Screen where oljectas may be created, edited and viewed.

FhEFRKFEERRE FF R FR R R Pa ] et ok ok oKk ok ok k K ok 8 o K 4K Kok

Pressing «P> for Palette will lcad the Global Palette data from the
file named in the Objfile :filename> field. Fach object has its own
shading palette There is  a Gleohal palette which selecte the basic
colers used in the Graphics Mode. You may wish to load object files
without necessarily changing the Global Palette this is the reason for
this option. For the Glohal Palette to bhe activated, vyou must enter
any object and chaose the Falette aption(see below)

klt*?******K***t*kttEraset*#kt*l*i**i***tk******$*

Presaing ‘E> for Erase is the option to evaze or delete the file named
in the 0bjfile «filename: field from the diskette drive. The Sure?
(Y N) warning message will allow you to escape from the Erase option.

KRFKAF RN L F RS F W Ha rdoo by Fk ok kok 4ok b o Ok &k 0k Kk

Pressing :M> for Hardcopy will move vyou to the Hardcopy (printing
options) screen This is used for printing the pictures to a dot
matrix printer.

FHK KKK AR AIAKRK A B KRR A AT raphics Mena® sk k00 50k dok ok ko 8ok ook 20K 4O 50K 40K K %

Draw View Globals Manage {<«F9> escapes)

FAR R AR RO OO T R 10K KD e aw ok b K kR b ok ok ok KK Rk ok oKk

Pressing D> for Draw will draw all of the objects in the memeory onto
the Picture Screen. Please remember that each object must be
racalcalated. This may mean many thousands of vertex calculations
which may take some time to complete. DPlease be patient.

A AR KRR AR A RAIR A Y LW Kk KRk R AR K Kb ¥ b k¥ K Kok

Pressing <V> for View will display the Picture 3creen until another key
is preassed.

FEEERE AR KRR Rk kC Taha l s ¥ bk 4ok £k ¥4 K% kb o 4K oKk
Presaing <G> for Globals will move you to the Global Variable Editing

Menu. The Global variables adjust the viewing point on the screen its
relative size and distance and the direction of the illumination.
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t¥6+:4Global Yariable Editing Screen

Xaspect
Taspect
X

Y

-

da
L1l
Pitch
Taw
Lroll
Lptch
Lyvaw

Gzneral curscr action in the above menu:
calt>-X> move down a field.

talt><E» move up a field.

~enter. move down a field.

“F3 leave the Variables Editing Screen.
faltr <5y move left in fiald.

salt>“D> move right in field.

Variable definitions and values

Yrrex Xaspect: Controls the apparent harizontal size of the picture.
Valid values 1. .8192

¥¥¥kt Yaspect: Controls the apparent vertical size of the picture.
Valid values | . A1497

¥rex¥ X Controls the relative horizontal position (left/right).
Valid values -8192. . 8192

*EKYE V. Controla the relative vertical jsition {down/up).
Valid valu=s -8192. A192

F¥rx¥e L Controls the relative depth of ha picture (zoom) .
Valid values -8192 . .831972

¥Fhtd Rall: Contrals the left/right tilt ~f Lhe camera.

Yalid values -380.. 380 in degroen.
Frrvr Pitch: Contrals the forward/back tilt -F the camera.
Valid values “360. . 360 in degrees

¥rEVE Taw: Centrols the laft/right spin of the camera.

Valid values -380 3£0 in degrecs.
Y&x¢y Lroll, Lpitch, Lyaw: These ceantral the apparent location in space
of the light source for shading. HNegative valuas, egpecially in the
range  -135 to -160 are most casily observed ind r~an be thought of as
directing light from the chaerver tovard the chiject

?F*******t**********Managel****tkw**t*t***k+$**ﬁk*

Fressing M» vill move *o the Nhject Editor Main Menu.

“Fr Bk Tp Un Lf Rt Objs Wire>

Pressing ‘Foy«Bo, T, M eLy ar ¢Rs will display, and allow for the
editing of, the Front, Back, Top, Under, Left or Right view
regpectively. All of the active objects in memory will be displayed.
When ane of the views is selected, all the objects must be
recalculated. The faces of each of the ~bjects will be displayed. 4
cursor will appear on the currently selected object . Moving the cursor

dp,  down, left or right with calt> K., “altr-X., calts><Ss, or calt><D»
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to the Jdasired location for the object. Pressing <enter: will cause
Lhe Lbject Lo be relucated to the new place. For fastest editing, make
all the object changec in one view 80 no recaloulation will have to  be
dene  to  change views. You may press ¢F9. to escape from the editing
screen. Press <0» for Objsg to go to the object selection scrolling
windew, choose ancther objlect, press <(F39» ta return to the Manage Menu
then select the same (ur another) view to work in. In  thiz way, vyou
may manipulats shjects in space without having to manipulate the cobject
variabl=s directly.

KARF R bbb v h v kv bk v Oh o bbb hokorob e h ok ok k&

Preseing <0 for Objs will move to the Object selection scrolling
window:

Object Names

OBJECT]
NBJECTZ
OBJECTS
OBJECT4

ent, Spn, Ext

The Object selection scrolling window serves several functions. The
talt><Ev and <alt>«X. keys will scroll the cobject names up and down.
The object name directly adjacent to the cursor indicates the currently

selected obisct, If there is an object name o the right of the cursar
youu  may press canter Lo access all of the editing functions for this
cbject.  If ne name 15 aljacent to the cursor, and vyou have not  left

the name field of a previously defined ~bject blank, you may create a
new object by pressing «35- for Spin object or <E» for Extrude object.
The editing function menu will appear. This scrolling window is also
used by the Object Manager screen to select which object the cursar is
attached to for moving the object in one of the six views.

LESAFSEEE L R ARSI RS E RS R RSV ERE X

Wire will force a recalcalation of the =ntire object memory and display
24ll objects in wireframe according to the Global Varlables.

FHFERFRERKAARAR R R LR R Db ject Editing Menukktktdxd vy

Hew
Edit
Vars
Wire
Faces
Caloer
50l1id
Auto
Palebis
Toggle

kr Rk Rk ek NEWH Kok ¥ kokck b ko Rk ¥k

The Geometer = Apprentice, Copyright 1988, Mike McCann Page 31



. |

New does twe things, it removes any vertex data from the aohjent
and enters the Vertex Drawing Screen. Sea
draving .

memoyy
the sectisn on vertex

Fr ok kkEd ]tk vk ko k¥

Edit enters the Vertex Drafting fBecreen which 15 used  +o “reate  the
vertices used for creating a 3D objeat. Edit and New erasze any

‘previously drawn 3D object from the screen.

*¥k¥¥Vertex Drafting Scoreenthxk

The Vertex Drafting Screen is on the bit map screen. A vertical axis
and horizontal axis is drawn and a cursor appears when this screen is
called up by Bew or Edit. Tf an exiating set of vertices is in the
object memory a line will be drawn connacting each set of vertices to
create an outline of the chject shape. The object shape may now be
edited by creating or removing vertices. Six simple commands control
the creation and removal of vertices

«fctny <E> moves the cursor up.
“fetn>«X>» moves the cursor down.
“fotnry¢3> moves the cursor left

“<fotn> <Dy moves the cursor right.

“fetn»<9> returns to the Object Editing Menu.
«fotny <1y remaves the last Jdrawn vertex .
‘enter> creates a vertex at the current cursor position.

For Spin objects, the cursor will only cperate to the right of the
vertical axis since a spin object is :ymmetric about that axis. For
Extrude objects the cursar will aperate throughout the editing screen.

Notes on creating objects: Although a vertex may be located at any

paint, a certain order for vartices was Jdesigned into the cbject
creation system. If an ohject ic  created from top to bottom and
cluockwise, the shading and rendering will be more true”.
Additivnally, "inside” zurfaces may not be  shaded properly. Ideally
objects  shruld be like a ball with no pockets or holes. Complex
objects may be represented hetter by twvo ur mors objocts. The diagram

Just after the “Getting 3tarted with TSA" page may help you see the
idea of a vertex and an object with no "pockets

FRFAKE KRV ar gk R FF kKRt bk

Vars is an abbreviation for Variables. Fressing «¥V» will enter the
variables editing screen.

¥¥+ 443D Variable Editing Screen
The following display of values are shown when -V is selected. Values

may e entered for each of thece variables i ~entral  the display  of
the 3D objects.
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Roll
Fitch
Yaw

L Rall

L Ptch

L Yaw
#Deg/Seg

General cursoer action in the above menu:

fotny<Xy move down a field.

cfetn:<E> move up a field.

<enter> move down a field.

«fotnre«9> leave the Variables Editing Secreen and return to Object
Editing Menu. <Fotnry 3 mouve left in Lileld.

<fctn><D>» muve right in field.

Variable definitions and values.
¥kt rd Vaspecl. Conlrols Lhe apparent horizonlal size.
Valid values 1, .8182
¥kx¥kk Yacpect: Controls the apparent vertical size.
Valid values 1...8182
A#+%4 ¥ Controls the relative horizontal position (right/left).
Valid values -81352...8182
¥¥%k* Y: Controls the relative vertical position (down/up).
Valid values -3192. ..8182
k4% 2. Contruls the relstive depih of Lhe object (back/forward).
Valid values -8192.. 8192
k%% Roll: Controls the right/left tilt of the object.
Yalid values -360...360 in degrees.
FEe% Pitch: Controls the forward/back Lilt of Lthe object.
Valid values -360...360 in degrees.
kkki¥ Yaw: Controls the right/left spin «f the object.
Valid values -360.. 360 in degr=ecs.
++*s4% Lroll, Lpitch, Lyaw. These control the apparent location in space
of the light socurce faor shading. These values are not as easy to
observe as Roll, Pitch and Yaw, but experimentation may yield the
desired effect. For example, if the light source is behind the object,
the dark face will be the only part visible to the viewer. Hegalive
values are most easily observed. The negative values especially in the
range -135 to -180 for each of the illumnination wvaribles can be

thought of as directing light from the area of the view screen toward
the object.:

¥3xkx #Deg/Seg:

#Deg/Seg is an abbreviatlon for Number of Degrees per Segment. This is
used in three different ways depending on whether you are using S5Spin,
Extrude or Auto.

HDeg/3eg (3pin): When an object 1is spun, the outline of vertices from
the vertex editing screen is moved by degrees around the vertical axis.
This is like taking equal vertical slices cut cut of an apple (not an
Apple 11 or Mac) and putting them back together to make a whole apple.
The horizontal size of the slice <could be measured: in degrees. For
instance, a quartered apple has aslices of ninety degrees each since the
total circumference of the apple is 360 degrees. With the #Deg/Seg you

zan  control. the number of degrees in each slice in your object. Valid
values are 1...180. ¥alues which divide into 360 evenly give the best
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results
2.3.4,5,6,8,9,10,12,15.18,20,24.30,36,40.45,50,?2.90,180)

#Deg/Seg (Extrude): There is only one end surface in an Extrude. We
use the #deg/seg for the "depth” of the extruded element . Valid values
are 1...8192, though values over 200 may be impractical.

L

Pressing -W» for Wire will draw a wire frame rendering of the vertex
data stored in the object memnory .

LKA AC e S M KA AR KKKk

Pressing <F> for Faces will draw a wire frame of only the visible faces
of vertex data stored In the object memory.

ARARLEEL S EI0IVS PP Ry S

Fressing €' for colaorp will draw each visible face rendered in the
shading determined by the palette and  values of the luminance
variables.

k*&*it**t*******t*w*SQ[id*%*************

Pressing «3: for So1id will draw each visihle face outlined in the
forground ecolor and rendeved in the shading determined by the palette
and values of the luminance variables.

****kkk**#*****i****Auto#**$it**it**i*k**ﬁ***

Auta i an abbreviation for Automatic Ohiect Creation. Pressing Auto
will automatically generate the vertice: which, when Extruded or Spun,
will make a regular 3D object. Auto requires some procedures to  be

followed for goed results.

Autc procedure for Spin objects: Aute dene in the Spin mode will create
a sphere.  The number of faces on the sphere and the size isg determined
by two variables. The X variable contrals the sphere radius and the
#Deg/Sog variable controls the number of vertices in the longitudinal
axis. A short script for Spin Auto Follows:

1. Presa V to enter Variatles Editing Menn

2. Use «<fotnr<er or <fetno<xs Lo move through the variables

3. Set Xaspect, Yaspect and Z at 1200,

4. Set X at 30. X controls the radius of the sphere .

e Set #Deg/Seg at 20, This contrals vertices in the longitudinal
axiz. The value of 30 means  there will be s vartex every thirty

degrees. The longitudinal axis has 360 degrecs like a cirsle.

6. Press <foln>.9s o SE8taps to the Object Editing Menu.

T. Fress :4> for Autn

8. Tress <Br to Blank the bit-map screep

3. Press W: for Wire. Yonur first wire frame object will be draaun.

Auto  procedure for Extrude objects: Auto done in the Extrude mode will
create a regular polygonal extrusion. The number of faces on the edge
of the extrude ana its size are determined by two variables. The X
variable controls the "radiuz" and the #Deg/Seg variable controls the
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number of vertices around the edge. You rcan basically follow the abave
seript tao generate the extrude but you will need to go back to the Main
Menu, select <N» for Hew, choose <E» for Extrude then follow the script
above. Note: Extrude objects have an additional use for #Deg/Seg.
After Auto is done #Deg/Seg may be set to determine the depth of the
object.

XK R FPR Lt te kA kF Rtk

Presaing «F+ for Palette will enter the Palette Editing screen. The
Palette consists of three parts: the Global Palette, the Object Shading
Palette and the Pixel or Hatching Patterrn. The Global Palette controls
the RGB wvalues of the sixteen color values which may be displaved in
the Geneve's 512xZ1Y2 bit map mode. The Object Shading Palette is a
mixing palette which allows the choice of a foreground color,
background coler and hatching pattern for each of the sixteen values
used in shading an object. The left most block in the Object Shading
Falette represents the least illuminated surfaces and the right most
block represents the most illuminated surfaces. The spectrum of
illuminations represented by the blocks inbetween The Pixel editor
determines the pattern of foreground and background pixels that make up
the shading pattern.

¥Ax¥¥Global Palette Editorvyrx

E....00.1..2. 3 4....6..7..0..1..2..3..4..5 .86,.7
G 0..1..2..3..4 .5 6.7 0..1..2..3..4..5_.6..7
B....0O L .2..3..4 5.6 .7..0..1..2 3..4. 5, .6..7

The top 3 lines of numbers and ccolor block represented here by XX are
the Glebal Palette Editor. When the cursor is in the middle of the
screen pressing <alt»<E> will move the cursor up to the Glcocbal Palette
Editor area. Cursor control wuses calt»><E>», <alt><X>, calt>«5> and
<alt»<Dv. Pressing one of the keys 0 through 7 will change the value
of the color in the hlock below. Note that each of the sixteen blocks
has three numbers controlling the Red, Blue and Green component of the
color. Pressing <«F9> will move the cursor back to the center of the
screen.  The numbers under the color blocks indicate the color numbers
of the blocks.

tE¥¥xkbject Shading Palette¥sx

The top 3 lines of numbers and color blocks represented here by XX are
the Object Palette Editor When the cursor is in  the middle of +the
screen  pressing <alt:»<¥> will move the curscr down to the Object
Palette Editor area. Cursor control uses -<alt><E», calt»<Xs, <alt>»<5»
and <alt> D>, Pressing one of the keys 0...3-A...F will change the
value under the cursor. The top row of numbers control the foreground
calor. The wmiddle row of numbers contrel the background color. The
bottom row of numbers chooses the pixel or hatching pattern. The
colorg  correspond to  the color numbers in the Global Palette which
appear under the color blocks. To <change the pixel pattern, you may
press <enter> while in the bottom row and the Plxel editor will appear.
The pattern showing in the Fixel Editor will be the pattern of the
number that was under the curser when <enter» was present. Pressing
«F3> will move the cursor back to the center of the screen.
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¥¥¥¥¥Pixel /Hatching Editors+ss

“xx xxxx...The pixel editor is an 8x8 grid each block in the grid
XAXX XXX...is elther darkened or not representing a pixel or dot in
XXXX xx...the hatching pattern to be used in shading 3D chjects

¥ xxxx x.. The curscr may be moved to any position in the 8x8 grid to

XX XxXX ... .change the pattern by turning a4 block on or off. Cursor
oper-

KX XXxx...ations are:

X XX XXX...<alt><Ssczleft “altr»«Drzright caltv«Eyzup salts<X>=down

Xx XX xx. . . <F9>-escape :space bars>=off “any other key::zan

To escape from the Palette Editing Screen, press F9: when the cursor
is in the middle of the soreen.

NOTE: Several of the Globai Faiette calors have asgigned functions.
First, color 0 is always the backgraund color since it is locked in
transparent by the system. Next, colar 1 is the foreground color for
ontlining and  for  text. Making color 1 same as the background makes
the menus difficnlt te read. Coler B is the background color. Making
the  background color the same as the text and the ocutline color 1 also
makes menus difficult 4o yse. Finally, color F is the cursor color.

EEFRH KA RART oG L odk ok f 4ok bk ek ke k

Toggle is an abbreviation for Toggle Screen. Pressing «T» will display
the picture screen whare +the 23D views of all objects in memary are
drawn until any key ls pressed

AVRIER R R oo v ol i dden Manog Ttem bk 6% b b s s rkkh ks

A menu item was added sfter the menu structures wera in place, Tt is
accessable  but  does not zhow on the M) Fressing <L> at the Object
fditing Menu will tuggle a seftware setting on or off for the cbject to
be lrgically  "ar'ed  inte the ricturs. Each pixel rather than
overwriting the background will Jde s logical wr with it This 1is a
feature of the 99334 VDP and iz probably for advaneced users. It works
Wil in Llack and white to make tranzparant surfaces.

Frrtdkberckewe vy etHardaopy,Print Me Uk €54 3 % Kbk 0k Jok ook ok 4Kk kK

Guprint Variables Cpixel Dize Tea

[l Frinter <«filename>

Variables Pixel Shape
XAMXKXXX

Pratr Type/Eps--Gem E AARXXXXX

Density,/ 3d-Dd-ga 3 AXKXAXXX

Extra Dark? (Y/N) N HEHXANKK

Landsc/Portrait L HAXAXXKX
XAAXXXXX
XXXXKKXR

Note: Printing objects that ware ariginally shaded in colar. on a dot
matrix printer loses something In the translation. Good results can be
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obtained by making a special shading palette using only color 1 as the
foregerund  color  and color B am tho backgromud. Tou may save the
palette as a "dummy” object. Save your colorized scene Lo diskette ang
urite down your globals. Load the dummy object and make it the Master
object in the Browser. Copy its Palette to all cther obiscta, Zap the
dummy from memory, recet the gloebals and cedraw yeonr object .

¥XEFXH kYL Fy l"*'#‘?*'ﬁ**‘**Grnp[‘i“t* FEEFSEX b bbb ER bk b F b b}
Goprint is an abhreviation for Ztart Printing. Pressing “G» will begin

sending data to either the Printer or Exatrn file depending on  whether
Printer <filename> or Extrnfile <filenamer is shewing at the time.

Note: If vyou wish to =top printing press :slty<4: antil the printing
stops. If this cauges an output error you may have to type TGA<enter
to  restart the Print Menu. Following an error you must reset <on and

off: your printer to clear it of any remaining data.

ATTENTION: If nothing seems to he printing check to see if you set the
Size. Additionally make sure you  have a valid Printer <printnames
(e.g. PIO.CR) or Extrnfile «filenames field.

HRAKEKEFRA AR AR RE I NV ar iab log b ek v hoh s b4 50k 4 bbbt +

Pressing «V» will move the cnrgor down to the four variables shown  on
the left zide of the coreen.

General cursor action in the variables:
calt. X move doun a Field.

~alts<Es moave up a Fi-led.

enters move down a2 field.

'F9: leave the Variables.

Variable definitinns and values.

KR AKPrntr Type/Eps--GemE® ek + 4%+ 44

Enter ‘E~ here 1F you have an Epsoon type printer Enter -Gr here if
you have a Semini 10X printer or compatible [f you are uncertain try
a little of =ach.

¥ ¥*Density /Sd-Dd-Qdw 4 ks b b v v ek ki

Enter <%>,<D> or WQr respectively for Single, Double or Quad density
printing. In order to use the Douahle op Qual options successfully your
printer must sonpport thic type +f prioting. Cansult your printer
mariial to see if Double ar Huad density printing is supported

¥ 46¢Extra Dark? {T/N)FE bk b vk phons

Enter <Y for ves or N far no. Extra dark means that the printer
will make two pascee across the page printing the dats twice to darken
the image. Presszing <N indicates a single printing of the data.

A FrLandec /Portrait ke ered oo ¥ kraas

Enter 'L» for Landscape 2r :P. far Portrait type printing. Portrait is
the “normal” wav of locking  at o 8x11 page. Lanilscape prints the
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ricture "sideways"
*r*t*x**************CpixGl***************#***t****

XXX XXXX The Cpixel editor is an 8x8 grid. TFach block in the grid

AAXX XXX is either darkened or not representing a pixel or dot used
HNAK XX tn the printing of the picture

X OXXXX x The cursor may be moved to any position in the 8x8 grid to
Ki MEKXX change the pattern by turning on or off a block.

XX HXXXE Cursor operations are-

X XX XXX calt+<«3:z1eft calt><Dr=pright calts<E>zup <alts><X>zdowun

WX XX XX F9:-escape space bar>=off <any other key»-on

Example: IF you wish to doubhle the width of a printed picture you would
place a darkened black both in the first and second column of the first
row of the Pixel Shape grid. Slmilarly, vertical slze can be enlarged.
Additicnally, rreating a pattern of the blocks will cause a pattern to

ber printed for each dat  in  the plcture. Caution should be used
however,  as uaing a1l @ight blocks in either direction enlarges the
pilcture eight times' This may well be larger than the paper. (P.5.

Kids love happy face pixels) .

TREEER R RN R R G 2 e KRR R R RO K ok Rk o

The  size  function lets you choocse the portion of the picture you wish

ta print. Fressing ‘3> far sine will dizplay the picture screen and a
curscr. Curaor functions are as fnllows:

‘alt: E- zurser up

falt X cursor doun

Akt 3 cursor laft

calty T suarsor right

“F3» back to the print menu

center> place the upper left carner of the bounding box.

To  operate the 3Size function use the cursor keys to mave the cursor ta
the upper left carner of the piece 4f the picture you wish to print.
Next, press cepnters this "anchors” a bounding box. When you then move

the ~uraor to the right and doun, the bounding box expands, showing the
@1z% and shape of the rectangle that will Ye printed. Fressing tenter>
4g1in will move the “anchor” to the new cursor position, When you are

satisfied with the bounded area te print simply press <F9>. The
bounding box will remain in place until changed ar the program is
changed.

RN RN KR KR * A Printer/P Extrnfilektsssvisssw

“Fr and <E: will toggle this field betueen the Printflle field and the
Extrnfile field. The Printfile field sheuld cantain the name of the
printer you are Zoing te send data to {i.e. PIO.CR or
RSEBZ.BA:dSDO.CR.DA:S). The Extrnfile field should contain the name of
3 diskette file to which you wish to send a TPA extrn file. TPA(The
Printer s Apprentice} is a page c~reatlion system by McCann Software in
whish Extrn files are used ta  combine pictures and lext into
interesting pages. The extrn files proeduced by this product are fully
uzeable by the TPA Scheduler.
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BRRFRERRREA YRR ht ¢ OUpdates and Warranty S exeskdef ekt ok b £k sk

The enclosed registration card is vour ticket to future updates and
warranty service on The (Geameter s Appréntice(TGA).  You muat complete
the card and return it to us in order to becoma a registered user. It
you buy TGA from a registered user, you may write to us and apply for a
registered user status.

1. Update policy: 811 registered users (see above) are eligible for
any wupdates of The Seometer s Apprentice. To receive your update, vou
will be required to return your ariginal TGA system diskette with its
serial number label intact. A small amount will be ~charged to cover

shipping, materials handling and the upgrade fee itself.

2. Warranty: Any defective diskette or booklet will he repaired or
replaced if returned tn MeCann Saftware within 90 days. Melann
Software will make the judgement as to wvhether the diskette or software
is defective and will either repalr or replace it at our option. If
you accidentally erase or damage the original TGA system diskette,
return it with $10 for replacement. PLEASE MAKE AND USE A BACE P
COPY! This software is like a do-it-yourself book It is for vyour
personal use. You are the sole judge of its usefulness and accuracy.
MoCann Software is not responsible far any damage incurred by you, your
aggociates, or  cugtomers  as A result  of the use of The Gecometer s
Apprentice.

3. Fair Use Agreement: Your purchase of this software is not a license
to make copies oy distribute capies ta any other pereson. Under the
copyright laws this software iz like a beok.  You may lend the original
TGA system to a friend fer ase on his ma hine, but you and yvour machine

cannot run a copy at the sams time. Yon may sell your original copy of
the saoftware, but you cannot retain even one copy. You may usc it on
any computer, but not on more thao one Computer at a time. You may not

put your name on any part of the software as its author

4. The wugly stuff: There are now persons advocating, in print, the
piracy of software, even ‘hough it is againzt Federal Law. Software
piracy is when scmecne ather than the aoftuare author makes a copy,
even one <copy, of a copyrighted software product and gives or sells it
to  someone else without written permissicn from the author. Since we
make our living trying to write guud software, ws feel that piracy is
very much a erime against us. We wonld like to cocperate with any
person, uger group, or lav anforcement agency in the prasecution aof
anyone that bpirates anv of MoCann Software = producta We will pay a
modest reward for informalion leading to the arrest and conviction of,
or recovery of damages from, any software pirate engaged in pirating
McCann Software products. Please write us if your have any questions
about this or any of our produots

MeCann Software

F.0O. Bux 24160
Omaha, NE £8134
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