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PREFACE

GIGI (Graphics Image Generator and Interpreter) is a micro-processor based
keyboard that functions as a graphics terminalwhen connected to either a color or
a black and white monitor. The GIGI Graphics Editor is supported by three oper-
ating systems:VAX/VMS, TOPS-20, and RSTS/E.

GIGI includes several firmware and software components to complement its
hardware facilities. A set of manuals describes the use of these components and
their interfaces. These manuals are:

DOCUMENTATION
GIGI BASIC Manual
(AA-K335A-TK)

GIGI/ReGIS Handbook
(AA-K336A-TK)

GIGI Character Set Editor Manual
(AA-K337A-TK)

GIGI Slide Projection System Manual
(AA-J943A-TK)

GIGI COMPUTER ASSISTED INSTRUCTION MATERIALS
VAX/VMS GIGI/ReGIS CAIl Primers

(BE-K391A-BC TUS58)

(AS-K327A-BE Floppy)

RSTS/E GIGI/REGIS/ CAl
(BC-K346A-BC RL02)

(AP-K392A-BC Magtape 9 track 800 BPI)
(BB-K393A-BC Magtape 9 track 1600 BPT)

GIGI/ReGIS CAIl Primers

(AA-K329A-TE)

VAX/VMS GIGI/REGIS CAIl Primers Course Administrator’s Guide
(AA-K328A-TE)

RSTS/E GIGI/REGIS CAIl Primers Course Administrator’s Guide
(AA-K347A-TC)

Before using the Graphics Editor, you should read the GIGI ReGIS Handbook
and the GIGI Primer to familiarize yourself with the use of GIGI.
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INTRODUCTION TO GIGI

The GIGI Graphics Editor is a software tool designed to allow you to easily use
the graphics capabilities of GIGI. With the Graphics Editor you can create and
modify pictures, read and write files containing picture descriptions, and display
pictures.

GIGI AND THE GRAPHICS EDITOR

The Graphics Editor is a software package that utilizes the graphics capabilities
of GIGI, the Graphics Image Generator and Interpreter terminal. The Graphics
Editor can run under any of three operating systems:

°* VAX/VMS

° TOPS-20

e RSTS/E

GIGI and a monitor are necessary to use the Graphics Editor. The Graphics Edi-
tor supports both color and black and white monitors. For hardcopy displays,
the Graphics Editor supports the DECwriter IV Graphics Printer, the LA34. The
diagram below represents a GIGI configuration under which the Graphics Editor
runs.

~53 <R
DECwriter IV =
Printer menitor

/4
O conpiter

Q QO
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Introduction to GIGI

Graphics Editor Capabilities

The Graphics Editor provides programmed keys and typed commands to use its
many features. These features include:

* functions with which you can draw objects

functions that allow you to manipulate screen objects
attributes with which you can enhance your drawings: colors, blinking, patterns,
shading

® use of character sets created with the Character Set Editor or ReGIS

text modification attributes, including spacing, italics, height, width

The graphics in this manual have been created using the Graphics Editor and the
DECwriter IV Graphics Printer. These provide an indication of the capabilities of
the Graphics Editor. Using a color monitor allows you to use the full capabilities
of the Graphics Editor, including such features as blinking, color, and the crea-
tion of animated characters.

OTHER GIGI SOFTWARE

GIGI supports other software that is compatible with the Graphics Editor. These
packages are described briefly below.

Character Set Editor

The Character Set Editor is an interactive software package used to create charac-
ter sets. The Character Set Editor can be used in applications where Greek or
APL fonts are necessary. It can also be used to create special figures, such as
arrows, molecules, and math symbols.

Character sets created with the Character Set Editor can be loaded into the GIGI
and accessed and displayed with the Graphics Editor. For more information
about the Character Set Editor, refer to the Character Set Editor Manual.

Slide Projection System

The Slide Projection System is an interactive software package used to display
sequences of pictures created with the Graphics Editor. With the Slide Projection
System, you can arrange series of pictures into sequences and display these in a
manner similar to using a film slide projector. For more information, refer to the
Slide Projection System Manual.
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INVOKING THE GRAPHICS EDITOR

The GIGI Graphics Editor is available for use on three operating systems:
° VMS on VAX systems

¢ RSTS/E on PDP-11 systems

* TOPS-20 on TOPS-20 systems

Each of these operating systems displays a prompt on the command line and
unique methods of logging into the system. The following paragraphs list man-
uals containing information on how to log on and describe how to invoke the
Graphics Editor on each of these systems.

These sections below show command lines that may be modified by your system
manager. If you have problems invoking the Graphics Editor on your system, ask
your system manager for help.

Invoking the Graphics Editor on VAX

The document VAX/VMS Primer, order number AA-D030A-TE, provides
information on how to log on to the VMS operating system and get started using
the system. This document also references other information you may need to get
started using VMS.

VMS prompts you with a dollar sign on the command line. To invoke the
Graphics Editor on the command line, type RUN SYS$SYSTEM:GE and press
the RETURN key:

$RUN SYS$SYSTEM:GE RETURN

The Graphics Editor then displays the screen and prompts you for a command.

Invoking the Graphics Editor on RSTS/E

The document RSTS/E System User's Guide, order number AA-5133B-TC,
provides information on how to log on to the RSTS/E operating system and get
started using the system. This document also references other information you
may need to get started using RSTS/E.

RSTS/E prompts you with "Ready”.To invoke the Graphics Editor, type RUN
$GE and press the RETURN key:

Ready
RUN $GERETURN

The Graphics Editor then displays the screen and prompts you for a command.
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Invoking the Graphics Editor on TOPS-20

The document Getting Started with TOPS-20, order number AA-4187D-TM,
provides information on how to log on to the TOPS-20 operating system and get
started using the system. This document also references other information you
may need to get started using TOPS-20.

TOPS-20 prompts you with an at-sign (@) on the command line; to invoke the
Graphics Editor, type RUN PS: < SUBSYS > GE and press the RETURN key:

@RUN PS: <SUBSYS>GE RETURN

The Graphics Editor then displays the screen and prompts you for a command.

HOW TO USE THE GRAPHICS EDITOR MANUAL

This manual is divided into four parts.

Part I contains the introduction and presents an overview of the Graphics Editor
and GIGI.

Part II is a usage section. It contains:

Chapter 2, Graphics Editor Concepts, which describes the underlying con-
cepts the Graphics Editor uses

Chapter 3, Graphics Editor Keyboard, which describes the GIGI keyboard
and how it is used with the Graphics Editor

Chapter 4, Files and Saving Pictures, which describes the Graphics Editor’s
file handling capabilities

e Chapter 5, Drawing Pictures, which describes how to draw pictures

Chapter 6, Modifying Pictures, which describes how to modify pictures

Part 111 is a reference section. It contains:

Chapter 7, Auxiliary and Main Keypad Keys - Reference, which provides
reference material for the GIGI keyboard as used by the Graphics Editor
Chapter 8, Commands-Reference, which provides reference material for
the typed commands

Part IV contains the glossary, which includes both GIGI and Graphics Editor
terms, and appendix A, which describes the ReGIS input translator.
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GRAPHICS EDITOR CONCEPTS

This chapter presents the underlying concepts used by the Graphics Editor. It
starts by describing what pictures are from the lowest level of a single dot on the
screen to the Graphics Editor functions that allow you to put shapes on the
screen. This chapter also presents a brief conceptual overview of the Graphics
Editor: typed and keypad commands, and graphics and command cursors.

PICTURES

A picture is the display on the screen. Pictures can include such things as circles,
boxes, lines, curved lines, and text. The entire screen display is referred to as a
picture. The Graphics Editor provides commands to allow you to create and save
pictures.

Pixels

The smallest part of a picture is a pixel or picture element. The screen display
consists of a total of 768 pixels on each horizontal line and 480 pixels on each
vertical line. Of these, GIGI can reference all 768 pixels on each horizontal line
and 240 pixels on each vertical line. GIGI uses these pixels as reference points to
draw pictures.

ReGIS

The Graphics Editor uses ReGIS (Remote Graphics Instruction Set) to draw
pictures. ReGIS contains commands that represent screen, writing, and text func-
tions. Screen functions are functions that affect the overall appearance of the
screen, such as screen color and timing parameters. Writing functions are func-
tions that affect the objects that are drawn on the screen, such as lines, curves,
and circles. Writing functions have attributes that you can define, such as blink-
ing, line patterns, and shading. Text functions are functions that allow text to be
included in the picture. Text can be either the standard ASCII character set or
character sets that you can design with the Character Set Editor or directly with
ReGIS.

The Graphics Editor draws pictures by displaying these points. The Graphics
Editor has commands that correspond to the ReGIS functions. The Graphics
Editor LINE, CURVE, CIRCLE, and BOX functions correspond to the ReGIS
writing functions; the Graphics Editor TEXT function corresponds to the ReGIS
text function; and the Graphics Editor Screen Color attribute and the ERASE
function correspond to the ReGIS screen function.

You do not need to know ReGIS to run the Graphics Editor. For more informa-
tion about ReGIS, refer to the GIGI/ReGIS Handbook.
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Points

A point is a location on the screen. Each point corresponds to the intersection of a
pixel on the horizontal line and a pixel on the vertical line. As GIGI can reference
768 pixels on the horizontal lines and 240 pixels on the vertical lines, a total of
184,320 points can be referenced in all by GIGI.

Points are displayed when you use either writing or screen functions. Points can
be displayed in colors, which you can select with the Graphics Editor attributes.
The Graphics Editor uses default colors of white for writing and black for back-
ground, if you do not specify other colors.

Objects

The Graphics Editor actually creates pictures by displaying objects, rather than
individual pixels. An object is the smallest element that you can manipulate with
the Graphics Editor. An object is a distinguishable part of a picture, and consists
of one or more ReGIS statements.

The objects you can manipulate with the Graphics Editor are straight lines
(referred to as lines), curved lines (referred to as curves), boxes, circles, text
strings, and erases (also referred to as pages). Each individual entity is considered
to be an object. Examples of screen displays with single and multiple objects are
shown below.

Command:
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Command:

A VAVAVAVANY

VYW

Command:

Command:

This shows three objects: a text string, a circle, and a box.

i

2-3



Graphics Editor Concepts

FUNCTIONS

The Graphics Editor provides functions that allow you to easily display objects
interactively without using ReGIS statements.

Four of the Graphics Editor functions draw basic graphic elements; these are the
LINE, CURVE, CIRCLE, and BOX functions. As their names indicate, these
functions draw lines, curves, circles, and boxes respectively.

Another Graphics Editor function, the TEXT function, permits the incorpora-
tion of text characters in pictures. The TEXT function provides access to the
standard ASCII character set and to user-created character sets, such as APL or
Greek characters or math symbols. User-created character sets are created with
the Character Set Editor or with ReGIS and a standard text editor.

The remaining Graphics Editor function, ERASE, creates a blank page. When
the ERASE function is used, it clears the screen of the existing display, while still
retaining the previous picture within GIGI itself.

ATTRIBUTES

The Graphics Editor provides a wide variety of attributes you can use to enhance
your pictures. Attributes such as Slope, Italic, and Height let you change the
appearance of text characters. The Font attribute provides a means of using alter-
nate character sets. You can select the color in which objects are written, as well as
the background color of the screen. You can use shading in various patterns
(including solid, dotted, dot-dashed, and dashed) to highlight objects. Blinking
can be turned on or off for objects.

CHARACTER SETS

Character sets are sets of characters used with the TEXT function. GIGI can use
up to four character sets, one of which is the ASCII character set and is always
loaded, and three other user-defined character sets. Characters sets are the de-
scriptions of characters. Alternate character sets are the part of GIGI memory
into which you can load the character sets.

Using the Character Set Editor or ReGIS, you can create a wide variety of charac-
ters. The characters can be letters or any kind of symbol. When these characters
are created, they are associated with the keys on the main keypad. To display the
user-defined character sets, you use the corresponding keys on the keypad, after
loading the character sets and selecting the appropriate alternate character set. By
using the text function and entering characters, you enter whatever character you
defined with the Character Set Editor.

The result of using a character set is that the Graphics Editor will display the
character that is represented by the ReGIS definition for that character. The
example below shows two lines of text. The first line is ASCII text. The second
line shows a character set that contains descriptions of Greek characters.

THIS IS A TEXT STRING
THIZ IX A TEXT ZTHIN
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DRAWING PICTURES

The Graphics Editor provides easy access to the drawing capabilities of GIGI and
ReGIS. To begin with the Graphics Editor, it is suggested that you start by draw-
ing simple pictures and using a minimum of attributes. After trying some simple
pictures, try using some of the other features of the Graphics Editor that give you
access to the more complex features of GIGI.

It is suggested that you read Chapter 3 (Graphics Editor Keyboard), Chapter 4
(Files and Saving Pictures), and Chapter 5 (Drawing Pictures) first, as these chap-
ters explain the use of the Graphics Editor.

USING THE GRAPHICS EDITOR

The Graphics Editor is interactive. To draw pictures you use keypad commands
and typed commands. Keypad commands are commands that are executed by
merely pressing a single key. Typed commands are executed by typing the name
of the command. Each command can be abbreviated to the first letter of the
command.

When you start the Graphics Editor, the screen appears as shown below.

Command: l

The rectangular cursor, which is referred to as the cursor, will be blinking beside
the word Command. When the cursor is blinking at the top of the screen, the
Graphics Editor is at command level. At command level, you can use any of the
typed commands and any of the keys that perform functions.
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After using certain keys, another cursor is displayed within the picture frame the
Graphics Editor uses. This cursor, which is shaped like a diamond, is the graphics
cursor. When the graphics cursor is displayed, the Graphics Editor is at function
level. The example below shows the screen display when the Graphics Editor is at
function level.

Command:

The command and function levels are described in more detail in Chapter 3.

HELP

The Graphics Editor has a help key. For a display of the typed commands you can
use, press the Width key. The Graphics Editor displays a list of the commands
and the syntax for each command.

ERRORS

The Graphics Editor provides a large number of functions that are available with
just a few keys. As the next chapter describes, the performance of the key
depends on what key was pressed previously. If you press the wrong key, nothing
happens in most cases. However, if the display is different from what you think it
should be, you can easily delete the object by pressing the RETURN key on the
main keypad. The Graphics Editor will return to command level, and the object
you were drawing will be deleted. You can then try again.
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GRAPHICS EDITOR KEYPAD

The Graphics Editor uses the keys on the auxiliary keypad to draw and modify
pictures. These keys perform multiple functions. The keypad overlay used with
the Graphics Editor fits over the auxiliary keypad and shows the names of the
keys. The following diagram shows the keypad overlay.

LINE CIRCLE CURVE
Write-mode Blink Color
move open/close delete

ERASE
Bkgrd' Color
next

ATTRIBUTE

These keys provide four levels of operation: function, attribute, interaction, and
control. Function, attribute, and interaction keys are grouped together on the
same physical keys, while control keys are grouped only with other control keys.

Function keys draw objects: lines, boxes, circles, curves, text, and screen erases.

Attribute keys change settings of attributes: writing mode, negative writing,
blinking, object color, pattern, pattern multiplier, shading, font, width, height,
screen color, spacing, italics, and slope.

Interaction keys allow interaction with individual objects. Interaction keys move
the graphics cursor from object to object and from point to point on single
objects, and manipulate marks and individual text characters.

Control keys provide the means for changing levels and for performing special
functions.

To distinguish the types of keys, this manual uses the following conventions:

Level Convention Example
Function UPPERCASE BOX
Attribute Initial Capital Shading
Interaction lowercase delete
Control UPPERCASE ENTER
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The different uses of each key are determined by the sequence in which you use
them. To draw and modify pictures, keys must be used in the correct sequence.

Using keys in the wrong sequence does not destroy your picture. In most cases,
the Graphics Editor either does nothing or it has the means to allow you to easily
correct the problem. In cases of more drastic operations, such as deleting one or
more objects, the Graphics Editor prompts you to confirm your choice before it
deletes the object or objects.

These levels of operation are grouped in the same arrangement on each key. The
example below shows the grouping of the function, attribute, and interaction
levels on keys:

Attribute

interaction

The following example shows the key on the top right of the auxiliary keypad.
The CURVE key is a function key, the Color key is an attribute key, and the delete
key is an interaction key.

Each name shown on the keypad is the name of a key. For example, this physical
key is called the CURVE key, the Color key, and the delete key.

Since the sequence of use determines the level of the key, you will sometimes use
the same physical key consecutively. The level at which the physical key performs
will be determined by what you did previously.
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FUNCTION KEYS

The top level is the function level. Using this key specifies a function.The
Graphics Editor must be at command level for the key to be interpreted as a
function key. The Graphics Editor is at command level when the cursor is blink-
ing beside the command prompt at the top of the screen. An example of the
cursor at command level is shown in Chapter 2.

Functions indicate what type of object or image will be drawn on the screen. The
functions are lines, boxes, circles, curves, text, and screen erase. The diagram
below shows the function keys.

BOX CIRCLE CURVE

TEXT
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ATTRIBUTE KEYS

The second level specifies an attribute. You can use the attribute keys at either of
two levels: command level or function level. You are at command level when the
cursor is blinking beside the command prompt. You are at function level after
having pressed a function key. At function level the graphics cursor is blinking on
the screen.

To choose an attribute at either level, you first press the ATTRIBUTE key (in the
lower left corner of the auxiliary keypad). You then select an attribute by pressing
the appropriate attribute key, such as Shading. Continue pressing the attribute
key until the desired setting is displayed, and then press the ENTER key. Pressing
the ENTER key changes the setting to the setting displayed on the screen.

To return to either command or function level without changing the setting, press
the RETURN key on the main keypad. ’

The attribute keys are shown in the following diagram.

Write-mode Negate

Pat Mult

Bkgrd Color




Graphics Editor Keypad

INTERACTIVE KEYS

The third level is the interactive level. To be at interactive level, you must have
already pressed a function key. Once you have selected a function key and are at
function level, the interactive keys are active. At function level, the graphics cur-
sor is blinking on the screen.

At function level, you can use the interactive keys in any sequence with each other
and with the attribute keys.

The interactive keys on the top row have special functions when used with circles
and boxes. These are described in Chapter 5, Drawing Pictures, and in Chapter 7,
Auxiliary and Main Keypad—Reference.

To leave interactive level and return to command level, press either of the follow-
ing keys: the ENTER key on the auxiliary keypad or the RETURN key on the
main keypad. The ENTER key returns you to command level and saves the
object. The RETURN key returns you to command level, but does not save the
object.

The interactive keys are located on both the auxiliary keypad and the main key-
pad. The keys on the main keypad are the arrow keys. These keys perform the
same functions as the directional keys on the auxiliary keypad. However, the
arrow keys make changes of two pixels, and the directional keys make changes of
five pixels.

nn
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CONTROL KEYS

The control keys provide control functions for the Graphics Editor. Control keys
are grouped together on the bottom keys of the auxiliary keypad. Control keys
provide ways of changing levels while using the Graphics Editor. The control keys
are active at both the command level and the function level.

The diagram below shows the control keys.

ATTRIBUTE -
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FILES AND SAVING PICTURES

The Graphics Editor represents pictures in three ways: as an image on the moni-
tor screen, as a sequence of ReGIS commands in the internal f ile copy used by the
Graphics Editor, and as a sequence of ReGIS commands in a file on disk.

This chapter describes the use of files with the Graphics Editor: creating, writing,
reading, and editing files; accessing objects in files; and using picture file for-
mats.

USING FILES WITH THE GRAPHICS EDITOR

The use of any function key (and any associated attribute keys) displays an object
on the monitor screen. The ENTER key is used to save the object: it writes the
ReGIS commands describing the object (and its attributes) to the internal file
copy used by GIGI. The WRITE command writes the internal file copy to disk in
the file with the specified file name. After the file is written to disk, the READ
command is used to read the file into GIGI; GIGI then has an internal file copy of
the file. The UPDATE command then graphically displays the contents of the
internal file copy. The example below shows this process.

ENTER key WRITE

| L___._..._.._.___}‘ ____.:
¥ Y s
u v | cr+gol |~ | CIRCLE.PIC |
| . N ",\ CL+501 /1
\
\ UPDATE READ —

monitor AV disk

screen

In this diagram, the CIRCLE key was used to display a circle on the monitor
screen. Nothing is written to the internal file copy or to the file on disk.

The use of the ENTER key writes the ReGIS command for a circle to the internal
file copy. This does not write the ReGIS command on disk.

The subsequent use of the WRITE command and a specified filename,
CIRCLE.PIC, then writes the ReGIS command in ASCII format in the file
CIRCLE.PIC on disk.

After a file has been written to disk, it can be read back into GIGI with the READ
command. In this example, the statement READ CIRCLE.PIC reads the file
back into GIGI, making the file available for displaying and editing. Use the
UPDATE command at this point to display the contents of the file.
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Files and Saving Pictures

CREATING FILES

To create a file with the Graphics Editor, use the WRITE command and specify a
filename. If the file does not yet exist on disk, the WRITE command creates a file
with the specified name and writes the current internal file copy to disk. If a file of
the specified name already exists, the WRITE command writes the internal copy
of the file to the specified file on disk. The new copy of the file overwrites the old
copy of the file.

WRITING FILES

To write the internal file copy to disk, use the WRITE command and specify the
file name.

Before an image displayed on the screen can be written to disk, the image must
be saved in the internal file copy. To save the image in the internal file copy, use
the ENTER key. Displaying the object does not write the ReGIS commands for
the object to the GIGI file copy. If you return to command level without using the
ENTER key to save the object in the internal file copy, the object is lost and must
be redrawn with the function keys if it is to be displayed again.

Using the ENTER key to save an attribute setting does not write the display to the
GIGI file copy.

After a file has been written to disk, you can access the disk file with the Graphics
Editor or with any of the standard systems methods, such as the TYPE command
or a standard text editor. To access the disk file with the Graphics Editor, use the
READ and UPDATE commands after starting the Graphics Editor. To access the
disk file with a TYPE command, specify the TYPE command and the file name.
The TYPE command types the disk file, which appears as a string of ReGIS
commands. Using a standard text editor allows you to edit the ReGIS commands
in the disk file in the same way that a text file would be edited.
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Files and Saving Pictures

READING FILES

The READ command reads copies of files from disk to GIGI. A copy of the file
remains on disk, and another copy of the file is read into GIGI. After the file
copy is read into the buffer, the file can be displayed with the UPDATE com-
mand. Using the UPDATE command displays the objects in the same order the
objects were originally drawn.

EDITING FILES

The Graphics Editor can edit existing picture files that reside on disk. To do this,
use the READ command to read a copy of the disk file into GIGI. The Graphics
Editor can then be used to edit the picture display of the internal file copy. After
the file has been edited, the file can be written to disk with the WRITE command.

To combine multiple existing files into one file, use the READ command to read
each of the desired files into the Graphics Editor. After all the files have been read
in, use the WRITE command to write the new file. This file then contains all the
files that were read into the Graphics Editor. The pictures in the new file will be in
the same order as they were read into the Graphics Editor.

PICTURE FILE FORMATS

Each object saved in the internal file copy is assigned a relative number based on
the order in which it was read into the file. The first object drawn is the first
object in the file; the second object drawn is the second object in the file; and so
on, to the end of the file.

For example, drawing a circle, a box, and a curve with the function keys and then
pressing the ENTER key would write three objects to the internal file copy. If the
objects are drawn in that order, they have the following sequential arrangement:

e circle
® box
e curve

In this example the circle is object 1, the box is object 2, and the curve is object 3.
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Accessing Objects in Files

Each object in the GIGI file copy can be accessed directly in one of three ways:
using the cursor to specify the current position

* using a label to indicate a range

¢ specifying a range of one or more objects

Using the current position

Using the current position specifies the object where the graphics cursor is cur-
rently positioned. A e (a period on the main keypad) is used with commands to
indicate the current position.You can move the graphics cursor to any object in
the picture and thus use any object for the current position. To move the graphics
cursor, first press the ALTER key. When the prompt appears, move the graphics
cursor with the next or prev keys. The object on which the graphics cursor is
blinking is the current position. When you return to command level (by pressing
the o key on the alternate keypad) that object is still recognized by the Graphics
Editor to be the current position for the graphics cursor.

Once you have selected the current position, you can use this as an argument for
commands, such as the TILT and SCALE commands. Accessing an object by
using the current position is useful for specifying one object to be affected by the
command you are using.

Using a label

Using a label to indicate a range allows you to assign names to objects within the
GIGI file copy. Three types of labels can be used: GROUP labels, LABEL labels,
and NAME labels. A label can include one to ten alphanumeric characters, of
which the first character must be alphabetic.

The GROUP label identifies a range of objects; the LABEL and NAME labels
flag one object. GROUP labels apply to all objects within the designated range.

GROUP and LABEL labels are written to the file on disk with the WRITE com-
mand. NAME labels are not written to the file on disk.

Using ranges

Using sequential numbers or symbols allows you to specify a range of one or
more consecutive objects in the GIGI file copy. You specify both the beginning
and the ending objects of a range, separating them with a comma. The beginning
and ending objects can be specified with object numbers or symbols. Both the
beginning and the ending objects of the specified range are included in the range.

The Graphics Editor recognizes certain symbols:

current object

the relative number of an object
the last object in a picture

last address range used

all objects in a file (1,$)

labels GROUP, LABEL, and NAME labels

*@ 3 e
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The commands that use ranges and symbols are:

ALTER READ
COPY SCALE
DELETE TILT
GROUP UPDATE
MOVE

With each of these commands, you can specify an address. Examples of using
ranges with commands are shown below.

ALTER 1,10

This specifies the range of objects 1 through 10 inclusive to be used with the
ALTER command. Until returning to command level, only objects 1 through 10
can be accessed. :

MOVE @
This sets the range used in the last command as the range to be moved.

DELETE »
This deletes the object at the current position (where the graphics cursor is posi-
tioned).

GROUP example 2,4
This assigns the GROUP label example to objects 2, 3, and 4.

SCALE example
This sets the range established for the label example to be scaled.

COPY $
This copies the last object in the file.

UPDATE *
This updates or displays every object in the file.
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Picture files that have been written to disk contain sequences of ReGIS com-
mands. For a detailed explanation of ReGIS and its use, refer to the GIGI/ReGIS
Handbook. The example below shows a picture created with the Graphics Editor.
The ReGIS statements for this file are in the file, PICTURE.PIC. Below the pic-
ture of PICTUR.PIC is a listing created with the Graphics Editor of the file
PICTUR.PIC. This listing was generated with the TYPE command at system
command level.

S 2
X NS \
Fat g
NI PR AR
St
SN/

w(r,n1,p11111111(m1),s81[,260],m1,a0,i2)
t(a0,d0,s1,h2,i0)
w(v,n0,p1(m2),s0,i7)s(i0)
pl1,-11c[O,0]
p[0,0]s(iO,e)
wir,p11111111(m1),i4)
p[380,260]c[600,260]
w(s1[,260],i2)
p[380,260]c[580,260]
w(n1)
p[260,140]c(b)

[5600,380]

[500,140]

[260,380](e)

4-6









DRAWING PICTURES

The Graphics Editor provides functions for you to draw pictures using the alter-
nate keypad, arrow keys on the main keypad, and typed commands.

You draw the pictures interactively using these keys and commands. The entire
process of drawing and saving a picture requires the following steps:

Use of a function key to display the object.

Use of the attribute and interaction keys to modify the object.

Use of the ENTER key to save the object in GIGI.

Use of the WRITE command to write the file to disk.

B

Asyou are drawing and modifying pictures, you can use the UPDATE command
to refresh the screen if it is necessary. Using the UPDATE command redraws the
screen to show the picture as represented by the internal copy of the file.

This chapter describes the process of drawing pictures using the function,
attribute, and interaction keys. Refer to Chapter 4 for information about saving
pictures and using files.

GRAPHICS EDITOR FUNCTIONS

The first step in drawing pictures is to use the function keys. These keys draw
objects, which are the basic elements of a picture. The objects you can draw with
the function keys are:

* lines

® curves

e circles

® boxes

° text

® erase (new pages)

The following sections describe each of these functions.
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Lines

The Graphics Editor draws lines with the LINE key. A line is a straight geometric
element generated by moving the graphics cursor and setting marks. A mark is a
position on the screen and is represented with a carat, ». Marks are placed with
the add key.

You begin by pressing the LINE key. After the prompt is displayed, you position
the graphics cursor with the arrow or directional keys, and press the add key to
place the mark. It looks like this:

P

After placing the first mark, use the arrow or directional keys to move the
graphics cursor to the next position. As the graphics cursor moves along the
screen, the Graphics Editor displays the line from the last mark to the cursor
position. The screen display looks like this:

~

After moving the graphics cursor to the next position, use the add key to place the
mark. Continue moving the graphics cursor and setting marks with the add key
until the line is completed. The line and the marks now look like this:

AT AN

To save the line, press the ENTER key. The example below shows the finished
line. Using the ENTER key deletes the display of the marks.

To draw two or more unconnected lines, repeat this process starting with the
LINE key You must press the ENTER key between unconnected lines. After
using the ENTER key, you then press the LINE key again and position the
graphics cursor to begin the new line. Each line must be entered separately or else
the Graphics Editor will draw one continuous line to connect all the marks.
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Curves

The Graphics Editor draws curves with the CURVE key. A curve is a curved
geometric element generated by moving the graphics cursor and setting marks.
GIGI interpolates curves; that is, given a sequence of locations, GIGI computes
intermediate points and connects them with small vectors which fit an appropri-
ate curve. The shape of the curve depends on the location of the marks. To draw a
curve, you must set at least three marks, as the Graphics Editor draws a straight
line for two marks.

To draw a curve, follow the same procedure as drawing a line, but start by press-
ing the CURVE key. When the Graphics Editor displays the prompt, position the
graphics cursor at the beginning of the curve, and set the first mark with the add
key. After setting the first mark, move the graphics cursor to the appropriate
position, set a second mark, move the graphics cursor to the next position, and set
the third mark.

As the graphics cursor moves along the screen, the Graphics Editor displays the
line from the last mark to the cursor position. The Graphics Editor displays a
straight line between the first two marks, and displays the curve after the third
mark is placed. The screen display looks like this when three marks have been set:

‘\

Continue moving the graphics cursor and setting marks until the curve is com-
plete. To save the curve, press the ENTER key. The example below shows the
curve after pressing the ENTER key. The marks are no longer displayed.

To draw two or more unconnected curves, repeat this process. The ENTER key
must be pressed after drawing each separate curve or else the Graphics Editor will
connect each mark and draw one continuous curve.
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Circles

The Graphics Editor draws circles and arcs with the CIRCLE key. You can mod-
ify the location and the size of the circle, as well as any of the circle’s attributes.
You can also modify the size, number of degrees, and location of arcs with the
CIRCLE key.

To draw circles and arcs, first press the CIRCLE key. After the CIRCLE key is
pressed, the keys on the top row of the auxiliary keypad assume special functions.
These functions are:

move key decreases radius by five pixels
add key increases radius by five pixels

These keys perform the same functions no matter where the graphics cursor is
positioned. Other keys used to modify circles and arcs perform different func-
tions, depending on the position of the graphics cursor.

The graphics cursor can be placed in one of three positions: in the center of the
circle (figure 1), on the circumference without a radius displayed (figure 2), and
on the circumference with the radius displayed (figure 3). To move the graphics
cursor to these various positions, use the next or prev keys. The example below
shows the graphics cursor in the three possible positions.

Figure 1 Figura 2 Figure 3

Modifying Circles
Circles can be made larger and smaller and can be moved to different positions on
the screen.

Two methods can be used to change circle size. The simplest method to change the
size of circles is to use the move key and the add key. The move key decreases the
radius of the circle by five pixels; the add key increases the radius of the circle by
five pixels. Using the add and the move keys changes only the size of the circle, the
center of the circle remains in the same place.

The second method of changing circle size is to use the directional and arrow
keys. This method also changes the position of the graphics cursor on the circum-
ference.

The graphics cursor must first be positioned (using the next or prev key) on the
circumference without the radius displayed (figure 2). Pressing the arrow or
directional keys at this point increases or decreases the size of the circle. The
action of the arrow or directional keys depends on the location of the graphics
cursor on the circumference and on the last key used. In some situations (based
on the graphics cursor position and the previous sequence of keys that was used),
no change occurs when the arrow or directional keys are pressed. If this happens,
press another arrow or directional key. The directional keys cause changes of five
pixels, and the arrow keys cause changes of two pixels.
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This second method also moves the graphics cursor around the circumference of
the circle. This is useful when creating arcs tilted to different angles.

To change the circle position on the screen, first position the graphics cursor at the
center of the circle (figure 1) by using the next or prev key. Then use the direc-
tional keys or the arrow keys to move the circle in the direction shown on the
keycap or overlay. This changes only the location of the circle, not the size. The
directional keys move the graphics cursor five pixels and the arrow keys move it
two pixels.

Modifying Arcs

Arcs can also be drawn with the CIRCLE key. An arc is a section of the circumfer-
ence of a circle. Examples of arcs of different degrees are shown below.

) )

To create an arc, first use the CIRCLE key to draw a circle. Then, using the next
or prev key, position the graphics cursor on the circumference of the circle with-
out the radius displayed:

The next step is to define the arc itself. To position the graphics cursor where the
arc will begin, use the directional or the arrow keys to move the graphics cursor
around the circumference of the circle. The circle size changes as you do this. It is
important to position the graphics cursor even if the circle size is not the size you
want. You can change the size after you create the arc. The example below shows
the circle with the graphics cursor placed in a different position.

@
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When the graphics cursor is positioned where the arc is to begin, press the open/
close key to decrease the arc. Use the delete key to increase the arc. The open/
close and delete keys modify the arc by five pixels. The example below shows the
same circle after the open/close key was used.

When the arc is the right number of degrees, use the arrow or directional keys to
modify the size of the radius of the arc. If you want to change the size of the arc at
this point, use the move key to decrease the arc radius by five pixels, or the add
key to increase the arc radius by five pixels. The example below shows two arcs.
The arc on the right is a copy of the arc on the left. The radius of the arc on the
right was decreased with the move key,.

PN /f—“

Boxes

The Graphics Editor draws boxes with the BOX key. Using the BOX key displays
a box on the screen. After it is displayed, you can modify the size and location
with the interaction keys. The Graphics Editor displays the top and bottom lines

while drawing the box, and displays the complete box when the box is saved with
the ENTER key.

To draw a box, first press the BOX key. When the box is first displayed, the
graphics cursor is positioned on the upper left corner of the box. Only the top
and bottom lines of the box are displayed while the box is being drawn or modi-
fied. At this point the box looks like the example shown below.

When the box is saved with the ENTER key, all four sides of the box are dis-
played. The box then looks like the following example.
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Two methods of using the interaction keys can be used to change the size and the
position of a box. One method involves using the top row of keys; the other
method involves using the next and prev keys to position the graphics cursor, and
the arrow and directional keys to modify the size and location of the box.

The first method of modifying a box is to use the top row of keys on the auxiliary
keypad. The keys have the following effects:

move key decreases width five pixels
add key increases width five pixels

open/close key decreases height five pixels
delete key increases height five pixels

These keys can be used after pressing the BOX key. The example below shows a
box as it originally appears on the screen, and then after the box has been modi-
fied with the add key.

The second method involves the use of the next or prev key, and the arrow and
directional keys. The position of the graphics cursor on any corner determines
the effect of the interaction keys on the box. When the graphics cursor is on the
upper left or the lower right corner, you can change the box location. When the
graphics cursor is on the upper right or the lower left corner, you can change
the size of the box.

You can move the graphics cursor to any of the four corners with the next and
prev keys. The next key moves the graphics cursor in a clockwise direction and the
prev key moves the graphics cursor in a counterclockwise direction. The example
below shows boxes with the cursor in each corner position.

O <>

To move the box, first position the graphics cursor on either the upper left or the
lower right corner. Then use the directional or arrow keys. These keys move the
graphics cursor and the box in the direction indicated on the keycap. The box
does not change size.

To change the size of the box, position the graphics cursor on either the upper
right or the lower left corner with the next or the prev key.

Positioning the graphics cursor on the upper right corner allows you to modify
the top line and the right side of the box. When positioned there, the direc-
tional and arrow keys move the graphics cursor in the direction indicated on
the key. Moving the graphics cursor in a given direction moves the corner of
the box in the same direction. For example, moving the graphics cursor to the
top of the screen causes the top of the box to move toward the top of the
screen. The lower left corner remains fixed.
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The example below shows two boxes. The first box shows the box as it appears
on the screen after pressing the BOX key. The second box is created by posi-
tioning the cursor on the upper right corner with the next key, and using the
right arrow key. This increases the width of the box.

Positioning the graphics cursor on the lower left corner modifies the bottom and
left lines of the box. Using the arrow and directional keys to move the graphics
cursor also moves the lower left corner of the box in the same direction. As the
graphics cursor moves, the lower left corner of the box moves. As the lower left
corner moves, the bottom and left side of the box change appropriately. The
upper right corner remains fixed. The example below shows two boxes. The first
box shows how the box first appears on the screen. The second box is created by
positioning the cursor on the lower left corner with the prev key, and using the
key.

Text

The Graphics Editor can include text in pictures. Text can consist of any of the 95
printing characters on the main keypad, including letters, numbers, symbols, and
spaces. The Graphics Editor also has the ability to use fonts created with the
Character Set Editor or ReGIS.

Text Cells

Text characters actually consist of the displayed character and a text cell, in which
the character is enclosed. The text cell surrounding the character is modified by
some of the Graphics Editor attributes, and determines the spacing between char-
acters. Each text cell is eight pixels by ten pixels when the default character size is
used. The example below shows the character E in a text cell.

E

You can control the display of the text cell surrounding the character by choosing
certain combinations of attributes and objects.” Attributes that affect this aspect
of the text display are Write-mode and Negate. This display is also affected by the
attributes assigned to the underlying objects, such as background color, writing
patterns, and shading.

5-8



Drawing Pictures

Text Strings

Text can be arranged anywhere on the screen into a text string. A text string corre-
sponds to an object; that is, all characters typed in between using the TEXT key
and the ENTER key are considered to be a text string. Below is an example of a
standard ASCII text string created with the GIGI text function.

3636 3636 36 3636 36 3636 36 3696 36 3636 30 363626 36 3 36 36 36 3 36 34 363 3636 36 3630 336 HEIE 336 3 330 AN WA H

. ON THE SCREEN YOU WILL SEE
A TEXT STRING IN ASCII

#* *

636903636 3630 36 3090 36 3696 303636 9636 366 303636 6 30 3030 363631 3303 333 S M A F I MM A

Characters can be arranged to create text strings of varying appearances. The
example below shows characters arranged around the screen, rather than in a
horizontal line. This also is considered a text string, because all of the characters
were entered between using the TEXT key and the ENTER key.

D

N

L

Alternate Character Sets and Font Files

Text is displayed as standard ASCII characters, unless you are using GIGI's
alternate character sets. The GIGI alternate character set allows you to use the
main keyboard to display characters or symbols that you have designed with the
Character Set Editor. The text string shown below uses APL characters that were
created with the Character Set Editor.

ganble_Fale'Olw227F T Myyyofc
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To use alternate character sets, a font file must first be created with either the
Character Set Editor or ReGIS. Font files are files containing the ReGIS state-
ments to define user-created characters. For example, one font file might contain
the ReGIS statements for math symbols, and another font file might contain the
ReGIS statements for GREEK letters. For information about creating a font,
refer to the Character Set Editor Manual; for information about using ReGIS,
refer to the GIGI/ReGIS Handbook.

GIGI has one standard character set and three alternate character sets. The
ASCII font is always loaded in character set 0. The three alternate character sets
can simultaneously be loaded with one font in each alternate character set. The
Graphics Editor FONT command loads the font file into the specified alternate
character set. To enable the use of the appropriate alternate character set after the
font has been loaded, use the Font key.

After the font has been loaded and the alternate character set has been selected,
use the TEXT key to display the characters. The characters appear according to
the definition in the alternate character set. The example below shows two text
strings. The first string uses the default character set which always contains the
ASCII character set. The second string uses a font file that was loaded into alter-
nate character set 1. The same keys on the main keypad were used to create both
text strings.

s 15 soifer tevt string.
Tl (o alolyeh Texl gl liee

This series of steps is summarized as follows:

. Use the Character Set Editor or ReGIS to create a font file.

. Run the Graphics Editor and use the FONT command to load the font fileinto an
alternate character set.

. Use the Font key to select the alternate character set with the font file.

. Use the TEXT key to begin entering text.

Entering and Moving Text

To enter text, first press the TEXT key. You can then use any of the 95 printing
characters on the main keypad. To save text in the GIGI file copy, use the ENTER
key. The Graphics Editor treats all text typed between pressing the TEXT key and
the ENTER key as one object, even though it may consist of several characters.

While typing text, the interaction keys (the next key, the prev key, the arrow and
the directional keys) can be used to position and modify the characters.After
pressing the TEXT key, use the arrow or directional keys to position the graphics
cursor where the text should begin. Using arrow or directional keys after text is
typed moves the entire string of text typed since the TEXT key was last pressed,
regardless of where the cursor is positioned on the text string.
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To change the graphics cursor position after typing a string of text, use the next
and prev keys. The next key moves the graphics cursor toward the end of the
string. The end of the string is considered to be the right and the bottom of
the screen. The prev key moves the graphics cursor toward the beginning of the
string. The beginning of the string is always considered to be the left and the top
of the screen. The graphics cursor moves one character at a time. The order in
which the characters are typed does not affect the direction in which the next and
prev keys move the graphics cursor.

The example below shows two strings of text. In the first string, the graphics
cursor is positioned at the end of the string. In the second string, the graphics
cursor is positioned at the beginning of the string, having been moved there with
the prev key.

C} s 3

cursor at keginning of string
<

cursor at end aof string

Deleting Characters
To delete characters, use the delete key on the alternate keypad. The delete key
deletes the character on which the graphics cursor is positioned. After a character
is deleted, the remaining characters are shifted to fill the space occupied by the
deleted character. Successive uses of the delete key remove characters to the right
of the current position.

The example below shows two strings of text. In the first string, the cursor is
positioned in the middle of the line. The second string shows the successive use of
the delete key,

&

This is a complete text string.
&

This 1s a text string.

Erases

The Graphics Editor creates new pages with the ERASE function. The screen
appears to be erased as the new page is created. It is the same as putting one piece
of paper on top of another. The first page remains the same; any drawings or text
on the paper remain on the paper, although they are not visible. The top piece of
paper or new page can then be used for writing and drawing. The ERASE func-
tion does the same thing. It creates a new page on which you can create pictures.
The previous page or pages are no longer visible, although they still exist in the
internal file copy.
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ATTRIBUTES

To enhance the objects drawn with function keys, the Graphics Editor provides a
variety of attributes for which you can select settings. Each attribute has a default
setting used by the Graphics Editor unless you explicitly select another setting.

The table below shows the attributes that can be used with each function:

CIRCLES LINES TEXT ERASE Default
BOXES CURVES

Bkgrd Color Bkgrd Color Bkgrd Color black
Blink Blink Blink off
Color Color Color white
Font ASCII
Height 1
Italic 0
Negate Negate Negate no
Open/Close open
Pattern Pattern Pattern solid
Pat Mult Pat Mult Pat Mult medium
Shading Shading off
Slope 0
Spacing text
Width 1

Wirite-mode Write-mode Write-mode replace
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Attribute Descriptions

The following sections describe the attributes and indicate which functions can be
used with them. The only function not affected by attributes is the ERASE func-
tion.

Bkgrd Color

Bkgrd Color sets the background color; the background color is also referred to
as the screen color. The background colors are black, blue, red, magenta, green,
cyan, yellow, and white. The default background color is black.

Bkgrd Color can be used in conjunction with any of the function keys.

Blink

Blink causes objects to blink. Blink can be either off or on; the default is to be off.
When blinking is on, the entire object blinks. If the object is shaded, the shaded
area also blinks.

Blink can be used with the CIRCLE, BOX, LINE, CURVE, and TEXT func-
tions.

Color

Color is the writing color used to draw the object. The writing coloris used to
draw the outline of the object, as well as to do the shading if shading is turned on.
You can select any one of the following colors: null, black, blue, red, magenta,
green, cyan, yellow, or white. The default color is white.

Null means that the background color shows; no other writing color is used. If
new pages have been entered with the ERASE function or if writing modes other
than replace are used, the background color may be different from what it
appears to be.

Color can be used with the CIRCLE, BOX, LINE, CURVE, and TEXT func-
tions.

Font

Font specifies which of the character sets will be used by the Graphics Editor.
GIGI has four character sets: one in which the standard ASCII character set is
always loaded and three others in which you can load font files. The alternate
character sets are empty unless a font file is read into them. To read a font file into
the alternate character set, use the FONT command.

Font is used with the TEXT function.

Height
Height specifies the height of characters. The width and spacing is not affected.
The character heights, which are incremented in steps of .5, range from 1 to 8.

Height is used with the TEXT function.

Below are examples of the height sizes.

L4153 4E 33|5 ¢4|5 5
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Italics
Italics slants the characters. Characters can be slanted at the following degrees of

tilt: —27, —45, +27, +45, and 0. Using Italics with Height can cause adjacent
characters to overlap.

Italics is used with the TEXT function.

Below are examples of the Italics settings.

This shows o degrees slant,
Tris Towe D dpgees, DA,

e, o, . ° ° \__.- <
T R, R R

£ -

B R W B
5 SO 2 0Braes s/ant.

Negate
Negate is negative writing. The background color is changed to the writing color

and the writing color is changed to the background color.
Negate can be used with the CIRCLE, BOX, LINE, CURVE, and TEXT func-
tions.

Pattern
Pattern sets the pattern used for writing for both the outlines and shading of the

objects. The patterns are solid, dotted, dashed, and dot-dashed. The default pat-
tern is solid.
Pattern can be used with the LINE, CURVE, CIRCLE, and BOX functions.

Examples of each writing pattern are shown below.

Solid .
Dotted =
; [T
T
Dashed X s
: e iy
i f—
Dot -dashed ! e
i
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Pat Mult

Pat Mult (Pattern Multipler) multiplies or sets the size of the pattern. The pattern
multiplier sizes are: close, medium, and wide. The patterns affected by the Pat
Mult key are dotted, dashed, and dot-dashed. The Pat Mult modifies both out-
lines of objects and the shading of objects.

Pat Mult can be used with the LINE, CURVE, CIRCLE, and BOX functions.
The examples below show use of the Pat Mult keys,

Close Medium Wide
fesscannrin s ey S g boe 2 s A
————— T e e )
1 T
_— R R
—————— TR e e |
—— S
—_— T T | R
e — TR T
Shading

Shading fills in the specified object or objects with the writing color. Shading can
be either on or off. The default is for shading to be off.

Shading can be used with the LINE, CURVE, CIRCLE, and BOX functions.

The examples below show use of the Shading key,

Shading on Shading off

- Ad

e W a \/\\/"\
Circle . Q
E.

B

=]

X

[&)]

-156
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Slope
Slope controls the angle at which text is written. The angles at which text can be
written are: 0, 45, 90, —45, and — 90 degrees. The default is 0 degrees.

Slope is used with the TEXT function.

The examples below show text written with the different slope settings.

@ degress slope

g &
- - o
N
8 g & L0y
E : ® %,
w 2 &,
* 8 W 2
m \S‘ y
0,
o

Spacing

Spacing controls the spacing of text characters. The Spacing settings are text and
mosaic. Text spacing, which is the default, displays space between each charac-
ter. Mosaic spacing decreases the space between characters.

Spacing is used with the TEXT function.

The examples below show mosaic and text spacing used with both ASCII and
user-defined characters.

This is text spacing. ePcek ToVTe

This is mosaic spacing. ePcek ToVTe

Width
Width specifies the width of text characters. The widths, which are incremented
in steps of 1, range from 1 to 8, with 1 being the smallest. The default size is 1.

Width is used with the TEXT function.

As the width setting is increased, the Graphics Editor automatically increases the
height of the character proportionately. The example below shows the display of
each character size if you use the Width key.

4567 g
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To change only the width of the character, but not the height, you must change the
setting of the Height key after changing the setting of the Width key. The example
below shows the Width settings when the Height setting is maintained at 1.

i = = =l = = —_— =

Write-mode

Write-mode sets the logical operations that control the writing display of the
Graphics Editor. The Write-mode settings are replace, erase, complement, and
overlay. Replace is the default Write-mode setting.

When using write-mode operations on text, the character cell surrounding the
text (and the display of the background under the character cell) is modified, as
well as the character itself. Therefore, in some cases it may appear that write-
mode settings affect text differently from other objects. This happens because the
text is positioned in character cells, which are against the background, while
objects are directly on the background. However, the operations on text and
other objects are the same.

Replace causes the object or text string to be written on the screen and to replace
any other object that has been written in the same location. The new object is
written in the color selected with the Color key.

Text used with the replace write-mode setting replaces the object under the entire
character cell. The characters are in the writing color and the character cell is in
the background color.

Erase inverts the display of the object. The writing color is changed to the back-
ground color. This causes the same effect as the use of the Negate key.

When used with text, the character and the character cell are changed to the back-
ground color. This has the effect of placing a background-colored box where the
text is.

Complement causes the writing color to be complemented. The writing color is
changed to the background color. The use of a pattern causes the background-
colored part of the pattern to assume the writing color.

A complemented object positioned at the same location as another object does
not block out the underlying object. Instead, the complemented object is placed
on top of the existing object. The use of a patterned complemented object causes
the underlying object to still show wherever the patterned object is not written.
Using the complement setting for an object causes any underlying object to be
complemented also.

Text written with the complement setting causes the characters to be in the writing
color. The complement setting causes the text cell surrounding the character to be
transparent; in other words, whatever is under the text cell shows through. Any
object underneath the text cell is then complemented.

To display text without the text cell being displayed, use the TEXT key and the
ENTER key to enter the text. Then use either the BOX key or the LINE key to
draw a box around the text. Use the following attribute settings: Shade: on, and
Write-mode: complement. Use the ENTER key. The color of the text characters
can subsequently be modified by changing the color of the box. The text cell is not
displayed.
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Overlay modifies the display of an object that is positioned at the same location
as another object. The overlaid object (the object defined with the overlay set-
ting) is displayed according to the attribute settings that have been specified. The
overlaid object affects the existing object only to the extent that it covers the
existing object. The overlay setting is the same as laying a cutout on top of an-
other cutout.

Attribute settings for the overlaid object will also modify the underlying object
within the area of the overlaid object.

Text written with the overlay setting displays the text cell using the attribute set-
tings of the background object.

The examples below show the Write-mode operations. All four examples start
with the large shaded box on the left. The unshaded box on the right and the text
string both overlap the shaded box, and are both drawn with the writing mode
named on the left side. The text string also indicates the setting for the writing
mode.

Overlay

overlay setting.

Replace

This is the replace setting.

Erase
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Complement

complement setting.

Selecting Attributes

Attributes can be chosen at either the command level or the object level. The
Graphics Editor is at command level when the cursor is blinking next to the com-
mand prompt, and is at object level after a function key has been pressed and the
graphics cursor is on the screen. If an attribute setting is chosen at the command
level, the setting will affect all objects until the attribute setting is changed. If an
attribute setting is chosen at the function level, the attribute setting will affect
only that type of object. For example, if you choose the color attribute to be red
while you are at command level (the graphics cursor is blinking beside the com-
mand prompt), everything that is drawn will be red. This includes lines, boxes,
circles, curves, and text. However, if you choose the color attribute to be red after
you press the BOX key, then only boxes will be red. All boxes will be red until you
explicitly change the color attribute, either at the command level or at the func-
tion key level.

Attributes can be selected in either of two ways. One method is to successively
press the same attribute key to display the consecutive attribute settings. The
other method is to use the next or prev key to display the consecutive attribute
settings.

For example, if you have pressed the ATTRIBUTE key and the color attribute
key, successively pressing the color attribute key will display the names of
the available colors. Pressing the ENTER key at a specified color causes that
color to be used for drawing.

You can select any attribute for any function. However, only attributes that apply
to that function cause any effect. For example, if you select shading to be on
while using the TEXT function, the text is not affected. Likewise, if you select
shading to be on at command level, all boxes, circles, lines, and curves will be
modified (until shading is turned off), but text will not be affected.






MODIFYING PICTURES

The process of drawing and saving a picture requires the following steps:

use of a function key to draw the object

use of the attribute and interaction keys to modify the object
use of the ENTER key to save the object in GIGI

use of the WRITE command to write the file to disk

You can modify the picture at any of these stages. To edit a picture, the picture
must be represented in the file copy used by GIGI. You put a file copy into GIGI
either by reading a file from disk with the READ command or by saving a picture
description with the ENTER command.

This chapter describes the processes, commands, and keys you use to change
pictures at any of these stages.

MODIFICATION COMMANDS AND KEYS

Pictures can be modified with both commands and keys. Commands provide
functions that change entire objects, for example moving or deleting an object.
Keys are used to change aspects of objects, for example the color or the shading
or a point on a line.

In addition to the commands that can be used to change objects, other commands
simplify the process of editing. These commands, the help commands, do not
change the picture; they make it easier to edit, as well as to draw pictures.

Help Commands

The help commands are:

GROUP
LABEL
NAME
UPDATE
VERIFY

The GROUP, LABEL, and NAME commands assign labels to ranges of objects
and locations in the file. Labels allow you to easily access a specific location or a
group of objects. For example, a label of TREE could be assigned to 12 objects
that form a tree. To move the tree, you could then specify the label TREE, rather
than using the numbers.

The UPDATE command refreshes the screen. When the screen is refreshed, it
displays the picture as represented in the GIGI file copy. When editing pictures, it
may be necessary to frequently refresh the screen.
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The VERIFY command displays a version of the internal GIGI representation of
the picture. This display shows the sequential number assigned to each object in
the GIGI file copy. This number makes it easy to access a specific object with the
typed commands. An example of the VERIFY display is shown below. This was
generated from PICTUR.PIC, the picture shown at the end of Chapter 4.

Yer T71.05 - Command: v

1t Text Option (formt) = @

KH Text Option {(width) =1

5: Text Option (height) = 2

7: Text Option {spacing) = 9

9: Text Option (italic angle) = @

11 Text Option {siope angle) = @

13; Writing Opticn (raster op) = 3

i5: Writing Option (negate) = 9

17: Writing Option (pattern) = 257

19: Writing Option (pattern multiplier’ = 2
ei: Writing Option (shading) = @

23: Writing Option (shading y axis) = 2
25:; Writing Option (pixel multiplier) =1
27: Writing Option (blink) = @

29: Writing Opticn {color) =7

31: Writing Option (background color: = @
33: Writing Opticon {raster op) = 8

35: Writing Option {pattern) = 255

37: Writing Option (color) = 4

I9: Writing Option (raster op) = 3

41 Writing Option (color) =7

43: New Page.

44; Writing Option {(raster op) = @

45: Writing Option {(color) = 4

48; Text Option {widih) = 2

£d: Text Option (height) = 3

52: i Text: [2@,201 " 11 POINTS".

a1 2 Open Lines: [829,2441.

180: “End of FileX

The numbers in the first column are internal addresses of objects. The numbers in
the second column are the object numbers for each object in the file. Any labels
are displayed in the second column. The third column displays a brief description
of each attribute setting and object for the given address. The final number in the
third column represents the numerical representation that the Graphics Editor
uses when drawing pictures.

The object number shown in the second column is the number used when specify-
ing ranges. This example has two objects: object 1 is the text display and object 2
is the rosette.
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MODIFYING WHOLE OBJECTS

Commands are used at the command level. You are at command level when the
cursor is blinking beside the Command prompt at the top of the screen. The
commands you use to modify pictures are:

COPY

MOVE

SCALE

TILT

The COPY command makes a copy of the specified object or objects. The copy
of the object remains at the same location as the original object. This allows you
to easily display multiple copies of the same object on the screen.

The MOVE command moves the specified object or objects to the location you
indicate.

The SCALE command changes the size of the object or objects you specify.

The TILT command tilts or slants the object or objects you specify. You can
indicate the number of degrees the object or objects are tilted.

Modifying Aspects of Objects

To modify an individual object, you first use the ALTER command or the
ALTER key. Using the ALTER command allows you to specify a particular
object to modify. Using the ALTER key allows you to move to each object in the
file. Using either the command or the key puts the Graphics Editor in a state in
which you can modify pictures. In the alter state, you can edit one object at a
time.

Selecting the Object

If you used the ALTER key to select one object, you will be able to edit only that
one object. When you press the ENTER key to save the object, the Graphics
Editor exits the alter state and returns to command level.

If you used the ALTER key to select a range, or if you used the ALTER key to
enter the alter state, you can move from object to object with the next and the
prev keys. The next key moves the graphics cursor to the next object in the file
and the prev key moves the graphics cursor to the previous object in the file.
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Modifying the Object

After the graphics cursor is positioned on the object to be modified, press the
ENTER key. The Graphics Editor then enters a mode in which you can modify
the object you selected. At this point you use the same procedures to modify the
object as you used to draw it.

Changing Attributes

You use the attribute keys in the same way as if you were drawing a picture. Use
the SELECT ATTRIBUTE key to enter a state to change attribute settings. After
pressing the SELECT ATTRIBUTE key, you can choose any of the attribute keys
and change the settings. Any setting changes are not reflected on the screen dis-
play at this point. After changing the setting, press the ENTER key to save the
setting. As in drawing pictures, pressing the ENTER key after selecting an at-
tribute does not save the picture.

Using Interaction Keys

You also use the interaction keys in the same way as if you were drawing a picture.
For more information on the specific behavior of each attribute key, refer to the
material earlier in this chapter and to Chapter 7, Auxiliary and Main Keypad
Keys - Reference.

Saving the Changed Picture

After making all the modifications to the picture, use the ENTER key to save the
picture. If you used the ALTER command to specify one object, the Graphics
Editor then returns to command level. If you specified a range or if you used the
ALTER key, the Graphics Editor then prompts you to select the next object. Use
either the next or the prev key to select another object, or use the » key to return to
command level.

Returning to Command Level

To return to command level without saving the changes you may have made,
press the RETURN key on the main keypad. At command level the screen display
may not look as you think it should. Use the UPDATE command to refresh the
screen. If the display still does not look as it should, you can either modify the
picture again or you can start with a new picture. To do this, use the delete key to
delete the object and follow the procedures described earlier in the chapter to
draw another object.
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Problems in Editing Pictures

In some cases pictures do not look as you think they should. Often the combina-
tion of attribute settings causes unexpected results. When this happens, try to
draw objects by changing one attribute at a time. Use the ENTER key to save the
picture between each change. The screen display sometimes changes when the
picture is written to the internal file copy.

In some cases the location of the object on the screen causes unexpected results.
This is because of the way that the ReGIS interpreter in GIGI works. Shading,
Pattern, and Pat Mult settings are often affected by this. If you have changed
these settings, and the patterns seem to be wrong or in the wrong place, try mov-
ing the object up or down with either the arrow or the directional keys. This may
correct the problem.
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AUXILIARY AND MAIN KEYPAD
KEYS - REFERENCE

This chapter provides reference information about the auxiliary keypad and the
main keypad keys used by the Graphics Editor. It will be helpful if you have
already read Section 2, the Usage Section. Section 2 explains the use of the key-
pads, the steps necessary to draw and edit pictures, and the use of files with the
Graphics Editor.

This chapter describes each name shown on the auxiliary keypad overlay as well
as each key on the main keypad that has a special Graphics Editor function. A
diagram of the auxiliary keypad overlay is shown below.

CURVE
Color
delete

LINE CIRCLE -

Write-mode Blink
move open|close

Shading

N

ERASE
Bkgrd Color’

Width
next

s lipil

ATTRIBUTE

Height
_)

The three levels on the auxiliary keypad are:

Attribute

interaction
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In addition, the auxiliary keypad has control keys which provide control func-
tions.

Each name shown on the keypad is the name of a key. For example, the CURVE
key refers to the auxiliary keypad key in the upper right corner. This key can also
be called the Color key and the delete key depending on the level used. In some
cases,the reference material provides instructions to use the same physical key
consecutively, but calls the same physical key by different names. When this hap-
pens it is because the key assumes different functions, depending on what key was
last used. The use of a key at any level is determined by what sequence of keys was
previously used. For example, you may press the TEXT key and then the prev
key. Although this is the same physical key, the function it assumes is determined
by what was typed previously. The first time you press the key, you will be at the
top level and will enable the TEXT function. The second time you press the key,
you will use the prev key capabilities.

This chapter lists the keys in alphabetical order. The section for each key contains
two parts:

description
examples

The description contains the following information: the level at which you use the
key, what the key does, and how to use the key. References to other keys are
included in this section.

The examples show how the screen display is changed by the use of the key. For
most keys, only the part of the screen affected by each step is shown; the example
does not show the entire screen. Examples are not provided for keys when the the
screen display is not changed or when it is not possible, such as with blinking. The
keys are:

°, e CIRCLE e Height e Pat Mult

* add ® Color e Jtalics e prev

e ALTER e CURVE e LINE © Shading

e arrow keys e delete ° move ® Slope

e ATTRIBUTE e directional keys ° Negate ® Spacing

* Bkgrd Color e ENTER ® next e TEXT

e Blink e ERASE ® open/close ° Width

°* BOX * Font ° Pattern ® Write-mode

This chapter uses the following conventions:

Convention Description

CAPS function key, control key
Init Cap attribute key
lowercase interaction key

° current object
1 first object in a picture
n the relative number of an object in a picture file

; separator to designate multiple objects
$ the last object in a picture
@ last address range used

: all objectsin afile (1,$)

7-2



Auxiliary and Main Keypad Keys—Reference

The o key is a control key.
The o key returns you to the Graphics Editor command level.

You use the o key after altering pictures or after using a function key. You must
use the ENTER key before using the o key to save any pictures or changes. Using
the » key without explicitly using the ENTER key causes any changes or drawings

just made to be lost.

Command: Il
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Add

The add key is an interaction key.

The add key places a mark at the current location. The mark specifies a point that
the Graphics Editor uses to draw lines and curves. Before placing the first mark
with the add key, you must use either the LINE or the CURVE key.

To modify the placement of marks, you use the move and the delete keys. To
position the graphics cursor on marks, you use the prev and the next keys.

After you use the add key, you can use the directional or arrow keys to move the
graphics cursor, the ENTER key to draw the picture, the ATTRIBUTE key to
choose an attribute, or other interaction keys.

The mark does not remain visible after you use the ENTER key to save the cur-
rent picture.

Enter curve

Enter curwva
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ALTER

The ALTER key is a control key.

The ALTER key establishes an environment in which you can edit existing pic-
tures and picture files. To use the ALTER key a picture must be available in the
GIGI internal file copy.

Using the ALTER key causes the Graphics Editor to display the following
prompt:

Select object

where object is selected with the next or prev key. These keys will move the
graphics cursor to the next or previous object in the picture.

To return to command level, press the o key. The o key does not save any changes
made since the use of the ALTER key. Use the ENTER key to save any changes.

After pressing the ALTER key, position the graphics cursor on the object to be
modified using the next or prev keys. After positioning the graphics cursor, press
the ENTER key again to select that object. The Graphics Editor displays a
prompt that indicates the type of object you are modifying. At this point any of
the interaction and attribute keys can be used as if they were being used to draw
pictures.

After modifying the picture, use the ENTER key to save the changes in the copy
of the file being used by the GIGI. To save the changes on disk, use the WRITE
command.

To return to command level, press the « key. After returning to command level it
may be necessary to type the UPDATE command to refresh the screen.

This is the screen display when the ALTER key is pressed if the picture contains
more than one object.

Select object

———
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=

=Aemmelie.
——s.
AT,
s
T e I
et ————————

continued next page
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This is the screen display if the picture has only one object. In this example the
object is a circle.

Modify circle
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arrow keys

The arrow keys are interaction keys and are located on the main keypad.

A single use of an arrow key causes a change of two pixels. Changes are of the
following types:

e position of the graphics cursor

e position of the object

* size of the object

The actions of the arrow keys depend on the type of function being drawn or
modified and on the last key used. The chart below shows the possible uses of the
arrow keys.

Function Line Curve Circle Box Text
Action

position
the yes yes yes
cursor

position
tl?)q t yes yes yes
objec

change
size of yes yes
object

Lines and Curves: Positioning the graphics cursor allows you to set the starting
point, each subsequent point, and the ending point for lines and curves.

Boxes: Positioning the graphics cursor allows you to place the cursor on any
corner of the box, thus enabling other modifications. For more information
about modifying boxes, refer to the section on the BOX key.

Positioning the object for boxes means that you can put the box anywhere on the
screen. The graphics cursor must be in the upper left or lower right corner to
move the box with the arrow keys.

Circles: Positioning the graphics cursor can be done when the Graphics Editor is
in a state to create arcs. (Use the next or prev key to position the graphics cursor
on the circumference with a radius displayed.) Using the arrow keys then opens
and closes the arc and simultaneously moves the graphics cursor around the cir-
cumference of the circle.

Positioning the object can be done when the graphics cursor is positioned at the
center of the circle. (Use the next or prev keys to position the graphics cursor.)
Using an arrow key moves the object in the direction shown on the arrow key.

Changing the size of the object can be done by positioning the graphics cursor on
the circumference of the circle without the radius displayed. (Use the next or the
prev keys to position the graphics cursor.) The [i] arrow and the [~ arrow keys
enlarge the circle, and the [1] arrow and the (=] arrow keys shrink the circle.

continued next page
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Text: Positioning the graphics cursor for text allows you to specify where the next
typed character will be displayed.

Positioning the object for text allows you to move all text that you have typed
since last pressing the TEXT key.

Before using the arrow keys, you must first use a function key. After using an
arrow key, you can use attribute keys, the directional keys, and the ENTER key.
The arrow keys perform the same functions as the directional keys on the auxil-
iary keypad; however, the arrow keys cause movements of two pixels, while the
directional keys cause movements of five pixels.

This example shows the results of pressing the [=] arrow key 25 times after placing
a mark.

A

This example shows a shaded box on top of a non-shaded box. The non-shaded
box was originally the same size as the shaded box, but was made wider by press-
ing the [=] arrow key 25 times.
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ATTRIBUTE

The ATTRIBUTE key is a control key.

The ATTRIBUTE key enables the selection of attributes. To select an attribute
setting, first press the ATTRIBUTE key. The next key used will be on the attribute
level. Press the appropriate attribute key. To choose a particular setting for that
attribute, continue pressing the attribute key until you see the setting that you
want. The screen display does not change yet. To retain that attribute setting,
press the ENTER key. To return to command level without changing the current
setting for the attribute, press the RETURN key on the main keypad.

You can select attributes at either the command level (when the prompt is beside
the command prompt) or the function level (after pressing a function key). In
either case the screen display does not reflect the changed attribute setting until
the ENTER key is used to save the object. The screen display does not change
when you use the ENTER key to set the attribute setting.

Choosing an attribute at command level causes that attribute to affect all draw-
ings until the attribute is changed. Choosing an attribute at function level causes
that attribute to affect only objects for that function type.

Choosing an attribute at command level

To choose an attribute at command level, press the ATTRIBUTE key when the
graphics cursor is beside the command prompt. Then, press the appropriate at-
tribute key. Choose the setting for the attribute and then press the ENTER key.
You are then at command level again.

Choosing an attribute at function level

To choose an attribute at function level, press the function key. Press the
ATTRIBUTE key and then press the appropriate attribute key. Press the ENTER
key to save your attribute choice. (Using the ENTER key when you are selecting
an attribute will not save the picture you are drawing.) You can then continue
drawing your picture. When you have completed the object, you must then press
the ENTER key to save the object.

You can choose the attribute at any time between using the function key and
saving the object. Anything already drawn for that object is redrawn to reflect
the attribute choice.

To choose more than one attribute, you must repeat the entire process for each
attribute. For example, if you want to turn shading on and turn blink on, you
must first press the ATTRIBUTE key, press either the Shade key (or the Blink
key, it can be done in any order), choose the setting, and then press the ENTER
key. You then again press the ATTRIBUTE key, press the Blink key (or the Shade
key), choose the setting, and press the ENTER key.
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Bkgrd Color

The Bkgrd Color key is an attribute key.

The Bkgrd Color key specifies the color of the screen. To step through the range
of colors, press either the RETURN key or the next or prev keys. The screen
colors that you can specify are:

black /0
blue /1

red /2
magenta /3
green /4
cyan /5
yellow /6
white /7

The numbers beside the color refer to the ReGIS representation of the color. The
default screen color is black.

To change the background color, begin by pressing the ATTRIBUTE key, fol-
lowed by the Bkgrd Color key. Select the color setting by stepping through the
colors and using the ENTER key to save the setting. The screen will then be
changed to the selected color setting.

To change the background color of a picture you are currently drawing, the pic-
ture must first be written to disk with the WRITE command. You can then
change the background color, as described above, and read in the file you just
wrote to disk. If you change the background color without writing the picture to
disk, a new page is created and the picture is not available.
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Blink

EE B The Blink key is an attribute key.

FEEE The Blink key sets blinking to be on or off for the specified object. The default is
HEE for blink to be off.

To change the blink setting, you press the ATTRIBUTE key, and then the Blink
key. The Graphics Editor then displays the current value for the attribute. To
change the value from on to off, or from off to on, you again press the Blink key.
After selecting the value, press the ENTER key.

The attribute blink rate differs from the graphics cursor blink rate, so that you
will be able to distinguish the blinking graphics cursor when it is on a blinking
object.

Example Blirk! on




Changes location of box.
Size remains constant.

Moves upper right corner.
Left corner remains fixed.

Moves lower left corner of box.

Upper right corner remains fixed.

Auxiliary and Main Keypad Keys—Reference

BOX

The BOX key is a function key.

The BOX key draws a box. To use the BOX key, the Graphics Editor must be at
command level. The top row of keys on the auxiliary keypad, the directional
keys, or the arrow keys can be used to position the box and modify its size.

The first method of modifying a box is to use the top row of keys on the auxiliary
keypad. The keys have the following effects:

move key decreases width five pixels
add key increases width five pixels

open/close key decreases height five pixels
delete key increases height five pixels

The second method of modifying boxes is to first use the prev or next keys to
position the graphics cursor on one of the corners of the box,and then to modify
the size and/or the location of the box with the arrow or the directional keys. The
placement of the graphics cursor on a corner determines how the box is modified.

Directional keys move the graphics cursor or the box five pixels, and arrow keys
move the graphics cursor or the box 2 pixels in the indicated direction.

Upper left corner and lower right corner: The arrow and directional keys
move the box in the direction of the arrow on the overlay or keycap. The size of
the box is not changed.

Upper right corner: The arrow and the directional keys move the upper right
corner of the box in the direction of the arrow on the keycap. This has the effect
of modifying the width and height of the box. The lower left corner of the box
remains fixed.

Lower left corner: The arrow and the directional keys move the lower left cor-
ner of the box in the direction of the arrow on the keycap. This modifies the width
and height of the box. The upper right corner remains fixed.
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Examples The example below shows the original box in the left column. The box on the
right has been modified with the right directional key. The differences in the box
are caused by the cursor position.
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CIRCLE

The CIRCLE key is a function key.

The CIRCLE key draws a circle. You can draw and position circles of differing
sizes and create arcs with the CIRCLE key,.

The keys on the top row assume special functions after the CIRCLE key is
pressed. These keys can modify the circle size and create and modify arcs. You
can use these keys to perform all the circle modifications, except positioning the
circles. The special functions assumed by the top row of keys are:

move key decreases radius five pixels
add key increases radius five pixels
open/close key decreases arc five pixels
delete key increases arc five pixels

These keys perform the same functions no matter where the graphics cursor is
positioned. Other keys used to modify circles and arcs perform different func-
tions, depending on the position of the graphics cursor.

The graphics cursor can be placed in one of three positions: in the center of the
circle (figure 1), on the circumference without a radius displayed (figure 2), and
on the circumference with a radius displayed (figure 3). To move the graphics
cursor to these various positions, use either the prev or the next key.

Figure 1 Figure 2 Figure 3

Using the special functions of the top row of keys is the simpler method to use to
change the size of circles and arcs.

Changing Circle Location

To change the location of the circle, first position the graphics cursor at the center
of the circle (figure 1) by using the next or prev kev. Use the directional keys or the
arrow keys tomove the circle in the direction shown on the keycap or overlay. The
directional keys move the graphics cursor five pixels and the arrow keys move it
two pixels.

Only the location of the circle changes, the size does not change.
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Changing Circle Size

Two methods to change the circle size are available. The first and simplest method
is to use the top row of keys: the add key increases the size, and the move key
decreases the size of the circle.

The second method is to use the directional and arrow keys. This method also
changes the cursor position on the circumference by moving the graphics cursor
along the circumference with each key stroke. The graphics cursor must first be
positioned on the circumference without a radius displayed (figure 2). The direc-
tional and arrow keys can then be used to increase and decrease the size of the
circle. The directional keys cause changes of five pixels, and the arrow keys cause
changes of two pixels.

The action of the directional keys depends on the location of the graphics cursor
on the circumference and the last key used.

This second method also allows you to move the graphics cursor around the cir-
cumference of the circle. This is useful when creating arcs at different angles.

Creating and Modifying Arcs

Two methods to create and change arcs are available. The first and simplest is to
use the top row of keys: the open/close key decreases the arc and the delete key
increases the arc. Successively pressing the open/close key decreases the arc
more, and successively pressing the delete key increases the arc more until the
circle is completely closed.

The second method is to use the directional and arrow keys. The graphics cursor
must first be positioned on the circumference with a radius displayed (figure 3).
The directional and arrow keys can then be used to increase and decrease the arc.
The directional keys cause changes of five pixels and the arrow keys cause
changes of two pixels.

To move the arc to another location, position the graphics cursor at the center of
the arc (figure 1) by using the next or prev key. Then use the directional or arrow
keys to move the entire object.

You can also specify the tilt of the arc. For example, if you want the arc to open to
the left rather than the right, you would use the following sequence of steps.

First use the next or prev key to fix the graphics cursor on the circumference
without a radius displayed(figure 2). Then use the directional or arrow keys to
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