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PREFACE

MANUAL OBJECTIVES

This manual describes the user-oriented features of the GIGI terminal:

Terminal set-up features, that is, those features that allow you to adapt
GIGI to many operating environments.

ReGIS (the Remote Graphics Instruction Set), the graphics language you
use to display graphics on the GIGI monitor screen.

Programming information and examples for programming the terminal and
using GIGI graphics.

INTENDED AUDIENCE

This manual is for programmers responsible for programming terminal
features and for programming graphics.

STRUCTURE OF THE DOCUMENT

The manual has three parts:

Part 1: Getting Started provides an overview of GIGI’s components and
architecture. This part also describes how to set up the terminal to work
properly in different operating situations; lists all the terminal features that
you can control from the keyboard.

Part 2: GIGI Graphics introduces graphics concepts and the ReGIS
graphics language. This part of the manual also contains reference informa-
tion on all of the ReGIS commands and their syntax.

Part 3: Programming GIGI describes how to program the program-
mable keypad, use locator mode, and program using escape sequences.
Also, this part provides examples of graphics programming in high-level
languages such as BASIC and PASCAL.

ASSOCIATED DOCUMENTS
GIGI BASIC Manual Order Number AA-K335A-TK

Hardware Documentation

VK100 Terminal Installation and Owners Manual
Order Number EK-VKI100-IN

LA34RO User’s Guide Order Number EK-L34RO-UG

Software Documentation

GIGI provides software that can run on many DIGITAL operating systems,
for example, VAX/VMS, RSTS/E, and TOPS-20. Ask your DIGITAL
sales representative for information about these software packages.




Preface

CONVENTIONS USED IN THIS DOCUMENT

Braces: indicate ‘optional entries; choose one or more of the elements
within the braces. All parentheses and brackets that appear within the
command syntax must be coded as shown.

Elipses: indicate that the preceding command element or elements may
be repeated.

Italics: indicates a variable entry for a ReGIS command option, both in
syntax specifications and in detailed descriptions of options.

The following sample syntax specification illustrates these conventions:

| Braces enclose optional entries.

[X-loc, Y-loc]
direction

(C)

W(temporary-writing-controls
\v¥lzemp Y 4 ) Elipses mean a syntax element

may be repeated.

Italics specifies a variable entry.

xii









Getting Started

Chapter 1 introduces GIGI’s components
and describes GIGI’s terminal architecture.

Chapter 2 contains information on the
terminal set-ups, features which allow you
to adapt GIGI to many operating
environments.







GIGI (the General Imaging Generator and Interpreter) is a terminal de-
signed for use as terminal subsystem connected to a host computer. GIGI
provides local (in-terminal) processing using a microprocessor. The micro-
processor supports two interpreters: a ReGIS graphics interpreter and the
GIGI BASIC language interpreter. ReGIS (the Remote Graphics Instruc-
tion Set) is a graphics language; GIGI BASIC is a BASIC language designed
to make use of GIGI’s unique graphic capabilities.

GIGI is a separate keyboard which requires a user-supplied monitor for
displaying screen images. Either black-and-white or color (RGB) monitors
can be used. Also, GIGI can display images on an optional LA34VA
Graphics Printer, which attaches directly to the terminal. Figure 1-1 shows
GIGI’s component parts.

Host System Resources

Dt
Files |

Software

onitor
( Displays  LATAVA Hardcopy
Displays

GIGI Keyboard &
Microprocessor

The document GIGI Terminal Installation and Owner’s Manual, Order
Number EK-VK100-IN, describes GIGI’s terminal hardware components in
detail and tells you how to operate the terminal; the document DECwriter
IV Graphics Printer User Guide, Order Number EK-L34RO-UG, describes
the LA34VA graphics printer and how to operate it.
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Introduction to GIGI

TERMINAL OPERATING MODES

GIGI can be used as a text terminal and as a graphics terminal. As a text ter-
minal, GIGI can display the following:

Text entered from the keyboard.

Operating system-generated information, such as command language
prompts.

Output from host programs (for example, listings).

Interactive dialogue generated by host programs.

Output from the local BASIC interpreter.

As a graphics terminal, GIGI provides an interface to the ReGIS graphics
interpreter. Using this interface (an escape sequence), GIGI can display pic-
tures (including lines, curves, and text) on the video monitor.

GIGI TEXT MODE

In text mode (GIGI’s power up mode), GIGI can be used as an interactive
video display terminal. GIGI can be used either locally with the BASIC in-
terpreter (set-up BA1) or as an interactive video display terminal attached to
a host computer system (setups LL1 and BAO). Local interactive processing
is controlled by the BASIC interpreter; online interactive processing is con-
trolled by host resources.

In text mode, GIGI displays the ASCII characters listed in Table 1-1.

Table 1-1. ASCII Characters GIGI Displays in Text Mode
ASCIl Character ASCIlI Character ASCII Character

Code Code Code

000 NUL 043 + 086 \
001 SOH 044 , 087 W
002 STX 045 - 088 X
003 ETX 046 : 089 Y
004 EOT 047 / 090 y4
005 ENQ 048 0 091 [
006 ACK 049 1 092 X
007 BEL 050 2 093 ]
008 BS 051 3 094 -
009 HT 052 4 095 od



ASCIl Character ASCIl Character ASCIlI Character

Code Code Code

010 LF 053 5 096 1
011 VT 054 6 097 a
012 FF 055 7 098 b
013 CR 056 8 099 ©
014 SO 057 9 100 d
015 Sl 058 : 101 e
016 DLE 059 3 102 f
017 DC1 060 < 103 g
018 DC2 061 = 104 h
019 DC3 062 > 1056 i
020 DC4 063 ? 106 i
021 NAK 064 @) 107 k
022 SYN 065 A 108 |
023 ETB 066 B 109 m
024 CAN 067 C 110 n
025 EM 068 D 111 o
026 SuB 069 E 112 o)
027 ESCAPE 070 F 113 q
028 FS 071 G 114 r
029 GS 072 H 1156 s
030 RS 073 | 116 it
031 us 074 J 117 u
032 SPACE 075 K 118 v
033 ! 076 1= 119 w
034 4 077 M 120 X
0356 # 078 N 121 Y
036 $ 079 0 122 z
037 % 080 P 123 {
038 & 081 Q 124 |
039 d 082 R 125 }
040 ( 083 S 126 -
041 ) 084 T 127 DEL
042 * 085 ]

ASCII codes are in decimal. LF =Line Feed, FF =Form Feed, CR =Car-
riage Return, DEL = Delete BS = BackSpace




GIGI enters graphics mode when it receives a special escape sequence,
<ESC>Pp (escape character followed by uppercase P and lowercase p).
GIGI uses this escape sequence to enable graphics mode. Once in graphics
mode, all characters transmitted to the terminal are interpreted as ReGIS
graphics commands. GIGI directs the commands to the interpreter, which,
in turn, generates the lines, curves, circles, and text which are displayed as
pictures on the monitor screen.

You can enter graphics mode directly from the terminal, from local BASIC,
and by means of host programs. Chapter 3, Introduction to GIGI/ReGIS
Graphics introduces graphics concepts and provides examples of how to
generate pictures. Chapter 4, Executing ReGIS Commands, describes how
GIGI interprets and executes graphics commands.

The GIGI keyboard consists of the main keypad and the auxiliary keypad.
Figure 1-2 shows the location on the keyboard of both keypads.

PF4.
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#E S % A & BACK
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The main keypad consists of the ASCII keyboard characters shown in
Figure 1-2. Also on the main keypad are the SET-UP key and the ESC and
CTRL keys. The SET-UP key places the terminal in set-up mode. In set-up
mode, you can set terminal features to fit your operating environment.
Chapter 2, GIGI SET-UPS, describes GIGI set-up parameters and how to
use them.

The ESC and CTRL keys transmit special character code sequences that can
be interpreted by either a host operating system or GIGI or both. Part III,
Programming GIGI, describes the functions of and how to program using
ESC and CTRL sequences.

The arrow keys on the main keypad may be programmed to move the
graphics cursor and current location. These keys transmit escape sequences
which can be programmed and which can be controlled by means of set-ups.

Part III, Programming GIGI, describes how to program and use the main
keypad arrow keys.

The auxiliary keypad consists of 18 keys: four program function (PF) keys
and 14 additional keys. This keypad operates in three modes: numeric, ap-
plication, and programmed.

In both numeric and application modes, the four program function keys
and the four cursor keys on the main keypad transmit standard escape se-
quences (listed in Part III, Programming GIGI). The remaining 14 keys
transmit the values that appear on the keys, for example, the 5 key transmits
the value 5. In application mode, these keys transmit standard escape
sequences.

In programmed mode, all 18 keypad keys and the four cursor keys on the
main keypad may be programmed to transmit sequences you define to suit
your own programming needs. Part III, Programming GIGI, describes how
to program the auxiliary keypad to fit unique applications.



Introduction to GIGI
Introauction to GIGl

GIGI'S PROGRAM FUNCTION KEYS

When used in combination with the SHIFT key, GIGI’s Program Function
keys (PF1, PF2, PF3, and PF4) perform special functions described in the
following sections. These keys are located on the top row of the auxiliary
keypad and are highlighted in Figure 1-1, above.

Printing the Screen Contents: SHIFT/PF1

When you press the SHIFT key and the PF1 key at the same time, GIGI
prints the contents of the monitor screen on the LA34VA printer.

Entering Locator Mode: SHIFT/PF2

When you press the SHIFT key and the PF2 key at the same time, GIGI
enters locator mode. In locator mode, GIGI displays a cross-hair cursor
which you can move around the screen to the address (that is, the location)
at which the graphics cursor is pointing. For information on how to use
locator mode, refer to Part 3, Programming GIGI.

Returning to Text Mode From Graphics Mode: SHIFT/PF3

When you press the SHIFT key and the PF3 key at the same time, GIGI
stops interpreting ReGIS commands, exits from graphics mode, and returns
GIGI to text mode.

Setting GIGI Set-ups to Power-up Values: SHIFT/PF4

When you press the SHIFT key and the PF4 key at the same time, GIGI
resets ReGIS to its initial (power-up) values and clears the screen.
SHIFT/PF4 does not erase character sets, macrographs, or BASIC pro-
grams. SHIFT/PF4 stops GIGI BASIC processing.

MONITORS

GIGI can be attached to either a black-and-white or color monitor.

See your DEC sales representative for details on which monitors are ap-
propriate for use with GIGI. Most types of black-and-white monitor and
color monitors with RGB connectors can be used with GIGI.

Refer to the GIGI Terminal Installation and Owner’s Manual for informa-
tion on how to connect your GIGI to an appropriate monitor.



Introduction to GIGI

THE DECWRITER IV GRAPHICS PRINTER

The DECwriter IV is a dot matrix printer which can be attached to GIGI
and used to print the contents of the screen, whether the screen contains
simple text (for example, program output) or complex drawings. Refer to
the GIGI Terminal Installation and Owner’s Manual for information on
how to connect the DECwriter IV Graphics Printer to GIGI and to the
DECWRITER 1V Graphics Printer User Guide for information on how to
use the device with GIGI.

GRAPHICS TABLETS

You can attach an optional (user-supplied) graphics tablet to the hardcopy
connector to provide input to GIGI in locator mode. The graphics tablet
allows you to send a screen location to the host by means of a stylus or other
device. Consult your DIGITAL sales representative for information on the
selection and use of a graphics tablet with GIGI.

TERMINAL ARCHITECTURE

GIGUI’s terminal architecture is based on a single microprocessor, which in-
terprets escape sequences, ReGIS commands, and GIGI BASIC commands
and statements. This microprocessor controls most terminal functions by
means of escape sequences. An escape sequence is a sequence of characters,
preceded by the < ESC> character, which provide a specific control func-
tion for a given device. In this case the device is GIGI.

In general, escape sequences direct GIGI to perform particular functions.
For example, GIGI interprets escape sequences that move the text cursor,
erase a line of text, and set terminal operating characteristics such as
keyclick and reverse video. All of the functions controlled by escape se-
quences are described in Chapter 16, Programming with Escape Sequences.

GIGI is designed to intercept escape sequences transmitted from either a
host computer system (text mode) or directly from the keyboard (local
mode). Chapter 5, Executing ReGIS Commands, describes how to use
escape sequences and device control strings in more detail; Part III, Pro-
gramming GIGI, describes the functions you can direct GIGI to perform us-
ing these sequences.




Figure 1-3 shows the relationship of the GIGI microprocessor to the GIGI
terminal system.
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If the escape sequence is < ESC> Pp, GIGI interprets all characters follow-
ing that sequence (until the next <ESC> character) as ReGIS graphics
commands. In this case, the image generator is used to create an image bas-
ed on the interpretation of ReGIS commands.

This image is maintained in display memory. Display memory is a special
portion of GIGI’s memory used to store the most-recently interpreted
graphic image. Display memory is refreshed every 50th or 60th of a second,
depending on how you set the power frequency.



GIGI’s graphics interpreter accepts commands coded in ReGIS, the Remote
Graphics Instruction Set. ReGIS is an easy-to-use language which provides
commands for creating and manipulating color graphics and text images.
For example, you can draw a picture of an apple in green and then label the
apple in red. Part II, GIGI Graphics, describes the language and how to
use it.

The BASIC language interpreter operates on statements coded in the GIGI
BASIC language. The GIGI BASIC interpreter processes programs locally
and, by means of BASIC statements, uses the ReGIS interpreter to generate
graphics on the video monitor screen. This language and how to use it are
described in the GIGI/BASIC Manual.

GIGI provides approximately 8K bytes of storage for GIGI BASIC pro-
grams and data and approximately 2K bytes of storage for the program-
mable keypad sequences and macrographs. (Macrographs are graphics
commands which you can store in GIGI memory and execute by means of a
ReGIS command.)
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GIGI provides terminal control features called set-ups which make it easy to
adapt GIGI to many operational situations. For example, set-ups allow you
to use GIGI either as a VT52-type terminal or as an ANSI terminal.

Set-up mode is the terminal mode in which you can set GIGI to fit both your
operating system environment and your work-station environment. For ex-
ample, you can set the send/receive transmission rates to fit the needs of
your host operating system; likewise you can set the keyboard keys to click
or not, repeat or not, and so forth.

Set-ups are interactive, that is, you can see current set-up settings and easily
change them directly from the GIGI keyboard. Figure 2-1 shows the ap-
pearance of the monitor screen when GIGI is in set-up mode.

The advantage of interactive set-ups is that they do not require elaborate
procedures for setting terminal operating procedures such as send/receive
transmission rates. The following sections describe how to set GIGI set-up
parameters, list the set-ups by function, and describe each of the set-ups in
detail.




Enter set-up mode by pressing the SET-UP key on the upper-left corner of
the main keypad. When you press the SET-UP key, GIGI scrolls the upper-
most portion of the screen down into the video monitor screen to display the
set-up window.

\o /

In the sample screen in Figure 2-1, the first two characters are the mnemonic
for the set-up parameter, in this case TS is the mnemonic for Transmit
Speed. The mnemonic is followed by a numeric value which specifies the
setting for the keyword; in the example, TS3 sets a transmission speed of
1200 baud. The value following the numeric keyword setting, 1200 in the ex-
ample, shows the meaning of the numeric setting.

Set-ups fall into the following functional categories:
Terminal control mode

Keyboard control

Screen control

Special transmission modes

Character control

Communications control

I/0 and terminal hardware control

GIGI BASIC control



Table 2-1 is a functionally organized list of the terminal features you can set
by means of set-up parameters. Also, the table shows the parameters, their
mnemonic values and meanings, and a brief description of the function the

parameter performs.

Table 2-1. GIGI Set-up Categories by Function

Function

Terminal
Operating
Mode

Keyboard
Control

Screen
Control

Parameter
Mnemonic

TMO VT52
TM1 ANSI

MBO Off
MB1 On

KCO Off
KC1 On

KRO Off
KR1 On

SMO Off

SM1 Jump
SM2 Smth
SM3 Wrap

RVO Off
RV1 On

HMO-9
FPO-9

ILO Off
L] ©m

PFO 60Hz
REIEE50E 2

VMO-9

VCO Off

VC1 Text
VC2 Grph
VC3 Both

AWO Off
AW1 On

Parameter Descriptions

Sets the estape sequence
processing to VT52 or ANSI.

Enables or disables the margin
bell.

Enables or disables audible
keyclick.

Enables or disables autorepeat.

Sets scrolling characteristics.

Enables or disables reverse
video.

Specifies horizontal margins for
screen image.

Sets horizontal position of
screen image.

Enables or disables interlace.

Specifies the power frequency
as either 50 or 60 Hz.
Specifies vertical margins for
screen image.

Controls cursor visibility.

Specifies whether to
automatically generate a carriage
return/line feed at the end of a
line on the screen.

continued next page



Function Parameter Parameter Descriptions

Mnemonic
Special - LEO Off Enables or disables local echo of
Transmission LE1T On characters.
Modes NLO Off Specifies either new line
~>SNL1T On (KCR><LF>) or no new line
(KCR> only).
SEORIOff Specifies single character or line
SC1 On transmission.
Character EMO Off Sets normal or double width
Control ‘'EM1 On (expanded) characters.
0SSO0 Off Enables or disables the
0S1 On character overstrike feature.

TDO Norm  Sets text mode control
TD1 Text character display
TD2 Ctrl characteristics.

GDO Norm  Sets the graphics debug
= =GDi1 . Text display characteristics.

GD2 Top
GD3 Bot
GPO Off Enables or disables GIGI to
GP1 1="I"" interpret the graphics prefix

character.

UKO= U:S: Specifies the US or UK
UK1 U.K. character set.

Communication TSO 110 Set the speed at which GIGI

Controls NSl 300 transmits data.
S20 600
S3 1200
TS4 2400
TS5 4800
TS6 9600
S 11952

RSO 110 Set the speed at which GIGI
RS1 300 receives data.
RS2 600

continued next page



Function

Communication
Controls
continued

1/0 and
Terminal
Hardware
Control

continued next page

Parameter
Mnemonic

RS3
RS4
RS5
RS6
RS7

LLO
LL1

PEO
RE

X00
XO01

Clo
Cci

HSO
HS
HS2
HS3
HS4
HS5
HS6
HS7

TLO
TL1

AHO
AH1

STO
ST1
ST2
ST3
ST4
ST
ST9

1200
2400
4800
9600
1192

Locl
Onlin

Off
Even
Odd

Off
On

EIA
20mA

110
300
600
1200
2400
4800
9600
19.2

Off
On

Off
On

Cir
PwUp
ExCm
HcCm
Dspl
CBar
Rept

Parameter Descriptions

Specifies whether GIGI runs
offline or under control of the
host computer (online).

Specifies whether even, odd,
or no parity is transmitted to
and from the terminal.

Specifies whether to use XON

and XOFF synchronization
characters.

Specifies EIA or 20mA line
interface.

Sets transmission rate for

hardcopy communications
port.

Enables or disables the
graphics tablet locator mode.
Specifies automatic activation
of the hardcopy device.

Invoke device self test
functions.



Function Parameter Parameter Descriptions

Mnemonic
Programming CKO Norm  Sets DEC-defined escape
Controls CK1 Appl sequences for cursor (arrow)
keys.
KPO Norm  Sets DEC-defined escape
KP1 Appl sequences for auxiliary

keypad keys.
PKO Off Enables user-defined strings
PK1 On set for auxiliary keypad and
cursor keys.

TMO VTb2 Enables auxiliary keypad for
TM1 ANSI  VT52 or ANSI control

sequences.
BASIC BAO Off Enables or disables GIGI
Control BA1 Locl BASIC.

BA2 Host

You can change the values of all of GIGI’s set-up parameters either directly
from the keyboard or by program controls. Certain set-up parameters can
be changed manually using the switch-pack at the rear of the terminal. This
section describes how to set set-ups directly from the keyboard and sum-
marizes the settings of the switch-pack. Programming set-ups is described in
Part 111, Programming With GIGI.

Each set-up parameter has a value associated with it when GIGI is turned
on. These values remain as default values until you explicitly reset them. To
determine the current set-up parameter values, press the SET-UP key to
enter set-up mode and follow the procedures described below.

When power is turned off, set-ups which you have modified return to their
power-up values.



®
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Setting Set-up Parameter Values from the Keyboard

Set-up parameters have a fixed display sequence. When GIGI powers up or
when you press SHIFT/RESET, the first parameter displayed in the set-up
window is always the transmission speed parameter. You can use several
methods (described below) to cycle through the parameter sequence and
manipulate the set-up parameter values.

Determining Current Parameter Settings

Once the terminal is in set-up mode (GIGI is displaying the set-up window)
you can determine current parameter settings using any of the following
three methods:

Press the RETURN or ENTER key each time you wish to advance to
another set-up parameter.

Press the right and left arrow keys on the main keypad to cycle forward and
backward through the set-up parameters.

Using the main keypad keys, enter the parameter mnemonic listed in Table
2-1 to look at a specific set-up parameter.

Changing Set-up Values

The parameter value you see in the set-up window is the value GIGI uses. As
you cycle through the set-up parameters, you can either leave the parameter
at the current value or change the value in one of the following ways.

Use the space bar to cycle through the allowable values for that parameter.
Each time you press the space bar, GIGI sets the value of the set-up
parameter to the next possible value.

Also, you can change the value of any set-up parameter by entering the set-
up mnemonic and an appropriate numeric value (for example, KP1) from
the main keypad. If you enter an invalid number for the parameter, GIGI

ignores it.




GIGI Set-ups

EXITING FROM SETUP MODE

Once you have reset parameters appropriate to your needs, exit from set-up
mode by pressing the SET-UP key.

Using Switches to Set Set-up Parameter Values

Using the eight switches (labelled 1-8) at the back panel of the keyboard,
you can set power-up values for the following set-up features:

Switch Set-up Feature

1 Power Frequency

2. Communications Interface
3 Default Character Set

4 and 5 Parity Enable

6, 7, and 8 Baud Rate for Transmit and Receive Speeds

Refer to the GIGI Terminal Installation and Owner’s Manual for more in-
formation on these set-up features.

SET-UP PARAMETER DESCRIPTIONS

This section lists parameters alphabetically for quick reference. The alpha-
betical list contains detailed information on individual parameter specifica-
tions.

AH Auto-Hardcopy: Enables or disables automatic
printing of screen display each time GIGI refills
the screen.

AHO Off Disables auto-hardcopy; screen is printed when
either a ReGIS hardcopy command or a hardcopy
escape sequence is received. AHO is the default
setting.

AH1 On Enables auto-hardcopy; screen is printed
automatically each time the screen fills.

AW Auto-wraparound: Enables or disables the auto-
wraparound feature.

AWO Off Disable autowrap; entering text in the right-most
column leaves the text cursor in the right-most
column and only the last character entered is
visible.

2-8
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AW1 On

Enable autowrap; characters entered beyond the
right-most column wrap to the next line. Entering
text in the right-most column leaves the text
cursor in the right-most column. Subsequent text
characters received are written on the next line
until you enter a carriage return or line feed to the
terminal. AW1 is the default setting.

BA

BAO

BA1

BA2

Off

Locl

Host

GIGI BASIC: Enables or disables GIGI BASIC;
selects GIGI BASIC's operating mode.

Disable GIGI BASIC. When GIGI BASIC is
disabled, GIGI’s functions are controlled by
communicating with the host system. BAO is the
default setting.

Enable GIGI BASIC and process commands
entered directly from the keyboard. GIGI directs
BASIC output to the screen.

Enable GIGI BASIC; BASIC input and output are
controlled via the host system. In general, BA2 is
used when the host is sending or running a GIGI
BASIC program.

Ci

CIO
ci

EIA
20mA

Communications Interface: Sets the type of
communications interface to the host computer.

Use the EIA interface.
Use the 20 mA (current loop) interface.

Set the power-up default for this set-up using the
toggles on the back of the terminal.

CK

CKO

CK1

Norm

Appl

Cursor Key: Sets escape sequences sent by
cursor (arrow) keys.

Cursor keys send normal escape sequences.
These sequences move GIGI’s text cursor up,
down, right, and left when echoed to the terminal
by the host or when the terminal is in local mode.
CKO is the default.

Cursor keys send application escape sequences.
Application escape sequences are GIGl-defined
escape sequences, different from the normal
escape sequences, which you can use to define
application-specific functions.
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Using the KP and PK set-ups, you can also set escape sequences transmitted
by the auxiliary keypad keys. Refer to Chapter 14, Programming the
Auxiliary Keypad, for more information.

EM Expanded Character Mode: Set text characters
to normal or double width; move the text cursor
to the left margin.

EMO Off Normal width text. EMO is the default.
EM1 On Double width text.

GD Graphic Debug: Controls display of graphics
commands on the screen for graphics programs
debugging purposes.

GDO Norm ReGIS commands are interpreted as graphics
instructions; the commands are not shown on the
display. GDO is the default.

GD1 Text Display all ReGIS commands as text; do not
execute as graphics. When GD1 is set, the string
GON precedes the commands being processed
and the string GOFF follows commands after
ReGIS completes processing the string.

GD2 Top Display most recently processed line of ReGIS
commands as text at top of screen; execute
commands.

GD3 Bot Display most recently processed line of ReGIS
commands as text at bottom of screen; execute
commands.

When GD2 or GD3 is set, commands appear only
when there are no more commands for ReGIS to
process or when the display is frozen using the
NO SCROLL key. Receipt of a line feed clears the
ReGIS display line.

GP Graphics Prefix Control: Enables or disables a
specific character as a graphics prefix character;
also, allows you to change the specific graphics
prefix character from the predefined exclamation
mark (! ) to another character. ReGIS interprets
text preceded by a line feed immediately followed
by the prefix character as graphics commands
rather than as text until the next line feed.
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GPO Off

GpP1 1

Disables the graphics prefix character; GIGI
interprets lines preceded by the line feed/prefix
character as text. GPO is the default.

Enables the exclamation mark as a graphic prefix
character. To change the prefix character from
the exclamation mark, press the SHIFT key and
the = (equal sign) key and then type the desired
character.

The graphics prefix character can be set to any of
the 95 visible characters (space through tilde).

Note that the graphics prefix character must be
preceded by a line feed character; therefore,
when the graphics prefix character is used in a
file to precede a sequence of graphics commands,
ensure that you precede the graphics prefix
character with a line feed.

HMO...9

Horizontal Margins: Adjust left and right
horizontal screen margins toward the center of
the screen. HMO is the default.

Adjust the margin the specified number of text
character spaces toward the center of the screen.

This parameter selects the margins, measured in
character widths, on both the right and left of the
text writing area. Note that the character width is
a function of the setting of the expansion mode
(EM). If HMO is selected, then there is room for
84 characters per line (42 in EM1). If HM1 is
selected, 82 characters fit on a line (40 in EM1);
if HM2 is selected, 80 characters fit on a line (38
in EM1), and so forth. Setting this parameter
moves the text cursor to the left margin.

This setting has no effect on graphics displays.

HP

HPO...9

Horizontal Position: Moves the horizontal
position of the entire screen display up to 9
positions.

Specifies the relative position to move the screen
display. When GIGI powers on, the default
horizontal position is HP5. You can move the
entire screen to the right by increasing HP values;
you can move the screen to the left by decreasing
HP values.
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HS Hardcopy Speed: Set the speed at which GIGI
transmits the screen image to the printer or
accepts data from the graphics tablet:

HSO 110 baud

HS1 300 baud

HS2 600 baud

HS3 1200 baud

HS4 2400 baud

HS5 4800 baud

HS6 9600 baud

HS7 19200 baud

IL Interlace: Enables or disables scan line interlacing
of the screen display. Interlacing can be used to
enhance the apparent image quality on certain
high persistence monitors. Interlacing also
increases the quality of photographs taken of the
screen. On most monitors, interlacing increases
flicker and should not be used. Interlacing does
not actually affect the resolution of the display.

ILO  On Disable interlace. Display each scan line once. ILO
is the default.

IL1 Off Enable interlace. Display each scan line twice.

KC Keyboard Click Control: Enables or disables the
keyclick feature of the keyboard. The keyclick
feature causes most keys on the keyboard to
‘click” when a key is pressed. Some keys, such as
the SHIFT key, do not click.

KCO Off Disables keyclick; keyboard does not click at each
keystroke.

KC1 On Enables keyclick; keyboard clicks on each
keystroke. KC1 is the default.

KR Keyboard Autorepeat: Enable or disable the
keyboard autorepeat feature for most keyboard
characters. Autorepeat generates a character for
as long as the key for that character is pressed.
Certain keys never autorepeat.

KRO Off Disable keyboard autorepeat.

KR1 On Enable keyboard autorepeat. KR1 is the default

setting.
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KP

KPO Norm

KP1

Appl

Auxiliary Keypad Functions: Direct GIGI to set
the auxiliary keypad to transmit either application
escape sequences (KP1) or normal characters
(KPO). Escape sequences are listed in Part 3,
Programming With GIGI.

Send normal escape sequences for keys PF1
through PF4. For other keypad keys, send the
characters printed on the keys, for example, the 5
key sends the character 5. The ENTER key sends
the same code as the RETURN key. KPO is the
default.

All keypad keys (and cursor keys, if GIGl is in
VT52 mode) send application escape sequences.

LE

LEO
LE1

Off
On

Local Echo: Enables or disables local echo of
keyboard input. Local echo displays each
character GIGI transmits to the host system.
Selection is usually based on whether
communications with the host is full- or half-
duplex. (Most DEC operating systems support full
duplex communications and require that local
echo be disabled.)

Disables local echo. LEO is the default.

Enables local echo; all characters transmitted to
the host are also displayed on the screen or
processed as control sequences.

LL

LLO

LL1

Locl

OnlLn

Line/Local: Sets GIGI either online, to a host
system, or local.

Local Terminal Control; characters typed on the
keyboard are displayed as typed. Characters
received from the host are ignored. The local LED
is lit.

Online Host Communications; characters typed on
the keyboard normally go to the host and
characters received from the host are displayed.
The on-line LED is lit. LL1 is the default.

MBO Off

2-13

Margin Bell: Controls margin warning bell; when
the cursor is moved to the position 9 characters
before the right margin the terminal bell can be
sounded as a warning of the approaching margin.

Disables the margin bell; warning bell does not
sound.
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MB1 On

Enables the margin bell; bell sounds when key is
struck 9 positions before the right margin. MB1 is
the default.

NL

NLO Off

NL1 On

New Line Control: Enables or disables the
generation of a line feed and carriage return when
the terminal RETURN key is pressed.

Carriage return <CR> moves the text cursor to
the left margin on the same line. Line feed <LF>
characters move the text cursor one line without
change in horizontal position. NLO is the default.

Carriage return generates <CR> <LF>.<LF>
performs a next line operation (index and move to
left margin).

0s

0SO0 On

0S1 Off

Overstrike: Enable or disable overstrike feature;
this feature allows multiple characters to be
entered at a single screen position. This set-up is
not retained by a soft reset (SHIFT/PF4) and must
be manually reset after a soft reset.

Disable overstrike. OSO is the normal operating
mode for most operating system terminals. OSO is
the default.

Enable overstrike. OS1 is used for such
applications as APL and RUNOFF.

PE

PEO Off

PE1 Even
PE2 Odd

Parity Enable: Enables or disables GIGI parity
checking; selects the handling of the high-order
bit of character data sent to and from the host.
All characters contain 8 bits: 7 data bits and 1
parity bit, selected as either zero (and ignored on
reception), even parity with even parity checking
on reception, or odd parity with odd parity
checking on reception. Set the power-up default
for this set-up using the switches on the back
panel of the terminal.

No parity check; bit 8 set nonfunctional. PEO is the
default.

Even parity check; bit 8 set even.
Odd parity check; bit 8 set odd.




PF Power Frequency: Selects the terminal display
refresh rate to match the rate supported by the
monitor used. Set the power-up default for this
set-up using the switches on the back panel of the
terminal.

PFO B50Hz Sets display frequency to 50 Hz.

PF1 60Hz Sets display frequency to 60 Hz.

PK Programmed Keypad: Direct GIGI to set the
auxiliary keypad to transmit either standard ASCII
escape sequences (PKO) or user-defined strings for
a particular application (PK1). PK assignments
override KP assignments.

PKO Off Set the keys on the auxiliary keypad to transmit
escape sequences programmed for the terminal
mode (VT52 or ANSI), keypad keys (KP set-up),
and cursor keys (CK set-up). PKO is the default.

PK1 On Set the keys on the auxiliary keypad to transmit
escape sequences specific to an application. Keys
not programmed to send special escape sequences
send normal escape sequences.

RS Receive Speed: Sets the speed at which GIGI
receives transmissions from the host to one of the
following:

RSO 110 baud

RS1 300 baud

RS2 600 baud

RS3 1200 baud

RS4 2400 baud

RS5 4800 baud

RS6 9600 baud

RS7 19200 baud
Set power-up values for this set-up using the
switches at the rear of the keyboard.

RV Reverse Video: Enable or disable reverse video.

RVO Off Normal video; bright characters on dark
background. If disabled, the display is white (or
colored) on a dark background. RVO is the default.

RV1 On Reverse video; dark characters on bright

background. If enabled, the display is dark on a
white (or colored) background.
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Single Character Transmission: Enables or
disables generation of a carriage return after each
keystroke. Directs GIGI to transmit a carriage
return automatically after each keystroke. SC is
used with a host program designed to accept input
in this form.

Normal transmission; in most applications, the user
must enter carriage return before most application
programs can process user input. SCO is the
default.

Single character transmission; GIGI generates car-
riage return character after each keystroke.

Scroll Mode: Set scrolling characteristics for the
GIGI screen. This setup controls the location of the
text cursor when a line feed (or another index func-
tion such as reverse index) occurs. The cursor ap-
pears at the top of the screen for a forward index
and at the bottom of the screen for a reverse index.

Set scrolling off; text characters transmitted after
the bottom of the screen is reached are displayed
on the bottom line of the screen. Cursor remains at
the bottom of the display and the display is not
altered.

Jump scroll Cursor moves immediately to the next
line and the display is scrolled vertically to allow
this line to become visible.

Smooth Scroll Cursor moves to the next line and the
display is incrementally scrolled vertically to allow
this line to become visible at a rate of 6 text lines-
per-second. Smooth scrolling is the default. SM2 is
the default.

Wrap Scroll;when the bottom of screen is reached,
text cursor moves to the top of the screen.

SC

SCO Off
SC1 On
SM

SMO Off
SM1  Jump
SM2 Smth
SM3 Wrap
ST

STO Cir
ST1 PwUp

2-16

Terminal Self Test: Selects and starts self tests.
Values of 1 to b select tests to be performed. Set-
ting the value 9 indicates that the selected tests wiill
be performed repeatedly until failure. Setting STO
clears all selected tests. Tests execute when the
SETUP key is pressed again.

Clear selected tests.
Select power up test.
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ST2
ST3
ST4
ST5
ST9

HcCm
ExCm
Dspl
CBar
Rept

Select hardcopy communications test.
Select external communications test.
Select pattern display test.

Select color bar test.

Repeat selected tests to failure.

Both the hardcopy communications test and the
external communications tests require use of a loop-
back connector. Refer to the document VK100 Ter-
minal Installation and Owner’s Manual for information
on these tests.

TD

TDO

TD1

TD2

Norm

Text

Grph

Text Debug: Controls the display and interpretation
of special characters (line feeds, carriage returns,
etc.) on the screen.

Normal display of text characters; normal process-
ing of both text and ReGIS graphics occurs. TDO is
the default.

All characters are displayed as text characters, in-
cluding all control and escape sequences. No normal
processing of these characters occurs, except that
line feed <LF> and XON/XOFF are still interpreted
for synchronization, but also are displayed as text.
The representation of control codes is by the ANSI
proposed standard 2-character mnemonics.

Normal display of text characters; normal control
code processing occurs and those control codes
which are not normally processed are displayed as
graphic text. Unrecognized escape sequences are
not displayed.

TL

TLO

TL1

Off

On

Tablet Locator Mode: Enable or disable use of the
hardcopy port as input to GIGI from a graphics
tablet.

Only the cursor keys on the keyboard can move the
locator mode cross-hair. TLO is the default.

When a properly-configured graphics tablet is con-
nected to the hardcopy port, the tablet pen or cur-
sor (as well as the cursor keys) can position the
cross-hair. When TL1 is set, the tablet cursor posi-
tion overrides the cursor position keys. All other
keys function as usual to terminate locator mode, as
will the tablet cursor button or tip switch. The hard-
copy port speed (HS set-up) may require adjustment
to a particular speed for your graphics tablet.
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™ Terminal Mode: Directs GIGI to recognize either
VT52 or ANSI escape sequences.

TMO VT52 Recognize VT52 escape sequences. In VT52 mode,
only VT52 escape sequences are processed and the
keyboard generates VT52 escape sequences for the
cursor and numeric pad keys.

TM1 ANSI Recognize ANSI escape sequences; only ANSI com-
patible escape and control sequences are processed
and the keyboard generates ANSI compatible
escape and control sequences.

TS Transmit Speed: Sets the transmission speed of
GIGI to the host to one of the following:

TSO 110 baud

TS1 300 baud

TS2 600 baud

TS3 1200 baud

TS4 2400 baud

TS5 4800 baud

TS6 9600 baud

TS7 19200 baud
Set power-up values for this set-up using the
switches at the rear of the keyboard.

UK United Kingdom Character Set: Directs GIGI to
use either the US character set pound sign (#) or
the UK character set pound sign (&).

UKO Off Use the US Character set. The native character set
is set initially to the USASCII character set. ReGIS
character set O is the USASCII character set. US is
the default character set.

UK1 On Use the UK character set. GO and G1 will refer to

the UK character set, and character set O is loaded
with the UK set. The UK set differs from the
USASCII character set in that ‘&’ appears as the UK
pound sign.

Set the power-up default for this set-up using the
switches at the back of the terminal.
To change this set-up:

1. Alter the current set-up manually or via an
escape sequence.
2. Press SHIFT/PF4 or issue <ESC>c.
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vC

VCO Off

VC1 Text

VC2 Grph

VC3 Both

Cursor Characteristics: Selects cursor to be
displayed. Only one cursor at a time is displayed.
The locator mode cursor cannot be disabled.

Set both text and graphics cursor off; neither cursor
is visible on the screen.

Set the text cursor on; cursor blinks on the screen
when GIGI is in text mode. (The text cursor is a
reverse video flashing block.) Cursor not visible in
graphics mode.

Enables the graphics cursor; cursor is visible when
GIGl is in graphics mode. (Graphics cursor is a dia-
mond with center cross-hair.) Cursor not visible in
text mode.

Enables both text and graphics cursors. VC3 is the
default.

VM

VMO...9

Vertical Margins: Adjust top and bottom vertical
margins toward the center of the screen.

Adjust the margins the specified number of spaces
toward the center of the screen.

This parameter selects the margins, in number of
character heights, both at the top and the bottom of
the text writing area. If VMO is selected, there is
room for 24 lines of text; VMO is the default. If
VM1 is selected, there is room for 22 lines of text,
and so forth. Setting this parameter moves the text
cursor to the new top line.

X0

X00 Off

X001 On

Transmission Synchronization: Specifies whether
to use XON/XOFF synchronization characters.

XON/XOFF not transmitted. If disabled, XON/XOFF
are not transmitted, and if the terminal communica-
tions input queue should overflow, additional charac-
ters will be discarded. The SCROLL key is also dis-
abled if XON/XOFF is disabled. This setting is not
recommended for GIGI; it can be relied upon only at
low receive speeds or by special host programming.

XON/XOFF transmitted; used for synchronization
and NO SCROLL key. If enabled, XON/XOFF are
transmitted to the host to control character flow to
the terminals. If XON and XOFF are not honored by
the host operating system, GIGl's features may be
unreliable at all but the lowest receive speeds. XO1
is the default.







GIGI Graphics

This part of the manual describes GIGlI
graphics:

Chapter 3 is an introduction to GIGI
graphics.

Chapter 4 describes how to execute
ReGIS commands.

Chapter 5 describes how to code and use
the ReGIS graphics language.

Chapter 6 describes of GIGI screen
concepts. .

Chapter 7 describes GIGI drawing
concepts.

Chapter 8 describes GIGI writing
concepts.

Chapter 9 describes GIGI text concepts.
Chapter 10 describes how to code and
use macrographs.

Chapter 11 is a technical description of
how GIGI displays images.

Chapter 12 is an alphabetically-organized
description of ReGIS commands.







INTRODUCTION TO
GIGI/ReGIS GRAPHICS

GIGI features a built-in interpreter for a graphics language called ReGIS,
the Remote Graphics Instruction Set. ReGIS interprets commands that
allow you to simply and efficiently control the video monitor screen and
draw pictures on the screen with lines, curves, and circles. Also, ReGIS pro-
vides commands to include text characters in pictures.

THE ReGIS GRAPHICS LANGUAGE

The ReGIS graphics language is designed for conciseness and easy transport
of code from the host to a ReGIS device. The language consists of com-
mands which are modified by options. The following is a list of the ReGIS
commands with a summary of the function each performs:

ReGIS
Command Functions

S Specifies screen controls, for example, setting the
screen color to blue.

W Specifies writing controls, for example, setting the
writing color to yellow.

P Positions the graphics cursor on the screen without
writing on the screen.

\% Draws vectors (straight lines) between screen loca-
tions you specify, for example, you can draw a box
on the screen using just the vector command.

C Draws curves or circles using screen locations you
specify.

I Controls display of graphics text strings and allows
you to specify the characters to be displayed.

L Controls definition and loading of alternate
characters which can be displayed using the T
command.

@ Define a string (for example, a ReGIS command)

which can be inserted repeatedly anywhere in a
ReGIS command stream; this string is both defined
and invoked by the at sign (@).

R Reports the current location of the graphics cursor;
reports the name of the character set in use;
reports the amount of macrograph storage in use.
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In all ReGIS commands shown in the sections below, parentheses and
brackets are part of ReGIS command syntax and must be coded as they are
shown. The chapter Coding and Using ReGIS Commands contains a com-
plete description of grammar rules for coding ReGIS commands.

DRAWING PICTURES

ReGIS provides commands for creating pictures on the video monitor
screen. Pictures consist of lines, circles, curves, and text. Use the P, V, C,
and T commands to draw pictures on the screen.

The example below is a BASIC program for drawing pictures on the screen.
The code contains the ReGIS commands for generating various shapes on
the screen, as shown in Figure 3-1. This example uses GIGI’s graphics prefix
character and GIGI BASIC in local mode. To enable these features, set the
following set-ups:

LLO Enable Local Mode
BA1 Enable GIGI BASIC
GP1 Enable the Graphics Prefix Character

Once these set-ups are in effect, you can enter the GIGI BASIC PRINT
statements to generate pictures on the screen. The PRINT statements take
the form:

number PRINT ““ ReGIS command string’’

where number is the BASIC statement number and the ! (exclamation
point) is the graphics prefix character. The graphics prefix character and
ReGIS command string must be enclosed in double quotes.
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COO

20  PRINT “Is(E)”

30 PRINT “IP[240,150] V[ + 140][, + 60][-140][,-60]""

40  PRINT “IP[180,250] V[][ + 60][, + 140](-60][,-140]"'

50 PRINT ““IP[365,280] V[ +60,-60][ + 60, + 60][-60, + 60][-60,-60]"’
60 PRINT ““1P[442,257] V[, +20][+10,-10][-10,-10]""

70  PRINT ““IP[305,320] V[ +32][ + 32, + 32][, + 32][-32, + 32][-32]""
80  PRINT ““![-32,-32][,-32][+32,-32]"

90 PRINT ““IP[207,280] C[+ 13]"

100 PRINT “/1P[207,320] C[+13]"’

200 PRINT ““1P[207,360] C[+13]""

300 PRINT ““1P[406,310] V[,-30]C(CA-90) +[+ 10]V[+18]"

400 PRINT ‘“IP[406,310] V[-8][,-30]C(CA-90) +[+ 18]V[+ 18]




Figure 3-2.
Examples of GIGI Text
Strings in Pictures
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Including Text Strings in Pictures

A graphic text string is a string of characters from any of GIGI’s four
character sets displayed on the monitor when GIGI is in graphics mode. A
character is an eight-by-ten dot pattern which is the basic unit of each of
GIGI’s four character sets. Figure 3-2 shows the example shapes labeled
with text strings; the T commands used to generate the text string are high-
lighted.

In this example (also in GIGI BASIC) the CHRS$ function is used to include
the escape character in the PRINT statements. Note that the Pp (upper- and
lower-case P) now precede the ReGIS command in the quoted string.

MAIN ST

O
O
O

200 PRINT CHR$(155)+'Pp”’

210 PRINT “'s(E)"’

300 PRINT ““P[240,150] V[ + 140][, + 60][-140][,-60]""

400 PRINT ““P[180,250] V[][ +60][, + 140][-60][,-140]""

500 PRINT ‘‘P[365,280] V[ + 60,-60][ + 60, +60][-60, +60][-60,-60]"
600 PRINT ‘"P[442,257] V[,+20][+ 10,-10][-10,-10]""

700 PRINT “’P[305,320] V[+32][+32,+32][, +32][-32, + 32][-32]"’
800 PRINT “"V[-32,-32][,-32][ +32,-32]"

900 PRINT “‘P[207,280] C[+13]""

1000 PRINT ““P[207,320] C[+13]"’

2000 PRINT “‘P[207,360] C[+13]""

3000 PRINT ‘‘P[406,310] V[,-30]C(CA-90) +[+ 10]V[+18]"'

4000 PRINT “‘P[406,310] V[-8][,-30]C(CA-90)+[+ 18]V[+ 18]

4100 PRINT “‘P[246,165] T(s2)(h3) ‘MAIN ST" "’

4200 PRINT ‘“P[285,359] T(s2)(h2) ‘STOP" "’

5000 PRINT CHR$(155) + 1"

Statements 4100 and 4200 contain the T commands that generate the
graphic text strings ‘‘MAIN ST’’ and ““‘STOP”’.
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Figure 3-3.
Examples of GIGI's
Screen and Writing
Commands

Introduction to GIGI/ReGIS Graphics

Controlling Screen and Writing Functions

The S command controls functions related to the entire screen display; the
W command controls functions GIGI uses in writing on the screen. In the
example program, statement 10 contains an S command that erases the en-
tire screen. Using the S command, you can also set the color (or gray level,
if you have a black-and-white monitor) of the screen.

The W (writing) command lets you set the writing color to contrast with the
screen color. The W command also provides functions that allow you to
shade an object on the screen. Figure 3-3 shows the street sign shaded and
colored yellow. Statement 50 contains the ReGIS W command to turn on
shading and write in yellow; statement 70 turns shading off and returns the
writing color to white. This program contains other W commands which
enable and disable writing modes; these functions are described in Chapter
8, ““Writing Concepts.”’

This example uses the GIGI BASIC GONS (graphics on) function to enable
graphics mode. The GOFF$ function at the end of the program disables
graphics mode and returns GIGI to text mode.

10  PRINT GONS$,"’s(e)”’

40  PRINT “P[240,150] "

50  PRINT ““W(S1 I(Y))"'

60  PRINT ““V[+ 140][, + 60][-140][,-60]"

70  PRINT “W(SO I(W))"’

80  PRINT ‘“P[246,165] T(s2)(h3)(w(c)) ‘"MAIN ST" "’
90 PRINT *'P[180,250]""

100 PRINT ““V[][ +60][, + 140][-60][,-140]"

110 PRINT ‘“P[207,280] W( I(R) S1) C[+ 13] W(SO)"’
120 PRINT ““P[207,320] W( I{Y) S1) C[+ 13] W(SO0)""

continued next page
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130 PRINT ""P[207,360] W( I(G) S1) C[+ 13] W(S0)"’

140 PRINT “'p[280,390]""

150 PRINT “‘w(s1)"”

160 PRINT ““v[+32,+32][+32,+0][+32,-32][+0,-32]""
165 PRINT "[-32,-32][-32, +0][-32, + 32][ + 0, + 32]""

170 PRINT ""P[290,359] T(s2)(W(C))(h2) ‘STOP’ "’

180 PRINT ““W(SO I(Y))"”

190 PRINT “"P[365,280]""

200 PRINT “‘V[+60,-60][ + 60, + 60][-60, + 60][-60,-60]"’
210 PRINT *'P[438,258]""

220 PRINT *'V[,+20][+10,-10][-10,-10]""

230 PRINT “'P[406,310] V[,-30]C(CA-90) +[+ 10]V[+ 18]’
240 PRINT ““P[406,310] V[-8][,-30]C(CA-90) +[+ 18]V[+ 18]""
250 PRINT “W( (W) R)"

260 PRINT GOFF$

CHARACTER SETS

GIGI supports the full 127-character ASCII character set and can display
the 95 visible characters. For graphic displays, GIGI uses the visible
95-character set, each unit of which is a two-dimensional dot pattern GIGI
can display as a character. GIGI provides four character sets, a native
ASCII character set and three alternate character sets. GIGI’s native
character set is the 95-character ASCII character set from space through
tilde, as listed in Table 1-1. You can set the native character set to be either
US ASCII or UK ASCII.

The three alternate character sets are not set initially and appear as filled-in
blocks. Using the ReGIS L (load) command, you can set the dot patterns
that make up the characters to create characters for a given application. The
sample program below shows the BASIC code required to load Greek
characters into the uppercase characters MAIN ST and STOP into alternate
character set 2. Figure 3-4 shows the street signs labeled with these Greek
characters.
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_— MAIN IT

Character Set

CQO

ZTOoIm

10  PRINT CHR$(155)+“Pp”’

15  PRINT “'s(E)"’

20 PRINT “’ L(a2)’ “'0000000000000000;"

10 PRINT “* L(a2)'A"1E264686FE868783;"”

20 PRINT “ L(a2)'E'FF8180F0808081FF;"

30 PRINT ‘' L(a2)1"3E0808080808083E;"”

40  PRINT ' L(a2)'M’81C3A5A599818181;"

50 PRINT “ L(a2)'N'81C1A19189858381;"

60 PRINT ‘' L(a2)'R'FC828181FE808080;"

70 PRINT “ L(a2)'S’FF41201008102041FF;"”

80 PRINT “ L(a2)'T'FF99181818181818;"”

300 PRINT ‘‘P[240,150] V[ + 140][, + 60][-140][,-60]""

400 PRINT ““P[180,250] V[][ +60][, + 140][-60][,-140]"

500 PRINT “‘P[365,280] V[ +60,-60][ + 60, + 60][-60, + 60][-60,-60]""
600 PRINT ‘'P[442,257] V[, +20][+10,-10][-10,-10]"

700 PRINT “‘P[305,320] V[+32][ + 32, + 32][, + 32][-32, + 32][-32]"’
800 PRINT “'V[-32,-32][,-32][ +32,-32]""

900 PRINT ““P[207,280] C[+13]"

1000 PRINT ““P[207,320] C[+13]"'

2000 PRINT “‘P[207,360] C[ +13]"

3000 PRINT “‘P[406,310] V[,-30]C(CA-90)+[+10]V[+18]"
4000 PRINT ‘‘P[406,310]V[-8][,-30]C(CA-90) +[+ 18]V[+18]"’
4100 PRINT “‘P[246,165] T(s2)(a2)(h3) ‘MAIN ST" **

4200 PRINT ‘“P[285,359] T(s2)(a2)(h2) ‘STOP" "’

5000 PRINT CHR$(155)+ "\ "’

In this program, lines 20 through 80 load Greek characters into alternate
character set 2 (a2); lines 4100 and 4200 direct GIGI to display text using the
alternate characters.




Figure 3-5.
Example of Graphic Text
Attributes

Introduction to GIGI/ReGIS Graphics

GRAPHICS ATTRIBUTES

An attribute is a characteristic or distinctive feature of an object; for
example, color or size. ReGIS provides the means for assigning attributes to
the screen, to writing, and to text.

The examples above showed how to set attributes for the screen and writing
by means of the S and W commands. You can also set attributes for text.
GIGI provides various ways to set attributes for text; the GIGI BASIC
program below demonstrates some of the attributes you can set for text
using the T command.

Bl

Jts/1c
31 I

= bt v =

10  PRINT CHR$(155) +'Pp"’

20  PRINT ““w(m20)"’

30  PRINT “’s(e)p[165,135]""

40  PRINT ““t(a0 s10)'Big'66444444""

50  PRINT ““t(s3 h16)'Tall’0"’

60  PRINT “‘t(s3 i-27)’Italic'6644444444444"

70  PRINT ““t(s3 i0 d-27)'tilted’6666666644444444""

80  PRINT ““t(e s6 dO h2)’Short’ "*1000 PRINT CHR$(155) + "\ "’
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Figure 3-5 illustrates text attributes of size, height, slant, and direction.
Also, this program shows ReGIS ability to move the current location in a
numbered direction. In the example, the numbers following the text
commands direct GIGI to move the graphics cursor in direction 6 (down) or
direction 4 (backward) before performing the next graphics operation.
Chapter 7, Drawing With ReGIS, includes more examples of how to use
these numbered directions, which are referred to as offset directions.

Attributes are set by means of command options (discussed in Chapter 5).
GIGI sets default attributes when powered up; these attributes become the
current attributes for screen, text, or drawings until you reset them with
appropriate command options.







EXECUTING ReGIS COMMANDS

To execute ReGIS commands, GIGI must be in graphics mode. Graphics
mode is that GIGI operating mode in which the ReGIS interpreter is inter-
preting all characters transmitted from the local keyboard, from GIGI
BASIC, or from the host operating system.

This chapter describes how to execute ReGIS commands in local mode,
using GIGI BASIC statements, and using host operating system resources.

ENTERING AND EXITING GRAPHICS MODE

You can use either of two methods for entering graphics mode from text
mode: a device control string (DCS) or the GIGI graphics prefix character.
(Device Control Strings are described in detail in the Chapter Programming
GIGI Using Escape Sequences.) The following sections describe both
methods.

Device Control Strings
Device Control Sfrings (DCS) are special character sequences that direct a
device to perform a specific function. GIGI uses device control strings to

enter and exit graphics mode. The device control string which directs GIGI
to enter graphics mode takes the form:

<ESC>Pp ReGIS commands...

The < ESC> in this sequence is the escape character; < ESC> P (uppercase
letter P) is the DCS prefix and the lowercase letter ‘‘p”’ specifies that this is
a graphics DCS. All the characters following the DCS prefix are interpreted
as ReGIS commands.

The device control string which directs GIGI to exit graphics mode takes the
form:

<ESC> \

The <ESC> \ (escape and backslash characters) comprise the DCS ter-
minator. GIGI returns to text mode when it receives this terminator.
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Line Feed and Graphics Prefix

The graphics prefix character is a special character which, like the device
control string, directs GIGI to enter graphics mode. The graphics prefix
character is set by means of the GP (Graphics Prefix) SET-UP parameter.

The default prefix character is the exclamation point (!), but, in set-up
mode you can reset the character by pressing the SHIFT key and the equal
key, then entering the character you desire. When GP1 is set, the GIGI in-
terprets any characters following the graphics prefix character as ReGIS
commands.

The next line feed character returns GIGI to text mode.

To execute a ReGIS command, the graphics prefix character must be
preceded by a line feed character.

EXECUTING ReGIS COMMANDS

GIGI can execute ReGIS commands entered from a variety of input
sources. The following sections describe these methods for entering ReGIS
commands:

e Directly from the keyboard

Using GIGI BASIC statements
Using host operating system resources such as programming languages, text
editors, graphics editors, and applications packages

Executing ReGIS Commands Entered Directly from the Keyboard

To execute ReGIS commands transmitted directly from the keyboard, place
GIGI in local mode (set-up LL0). Then type Device Control String prefix:

<ESC>Pp

This places GIGI in graphics mode and allows you to enter ReGIS com-
mands that GIGI interprets and executes immediately.

To display the commands as GIGI executes them, use the graphics display
set-up (GD2 or GD3), which directs GIGI to display data entered at the ter-
minal on the top or bottom of the video monitor screen.



Executing ReGIS Commands

Executing ReGIS Commands Using GIGI BASIC Statements

You can use GIGI BASIC statements to execute ReGIS command strings.
Enable GIGI BASIC (set-ups BA1 and LLO0) and the graphics prefix (set-up
GP1), then enter the GIGI BASIC statements in the form described in
Chapter 3, for example:

10 PRINT ““!P[200,200]V[ + 200,][, 4+ 200][-200,][,-200]"’

The ReGIS commands in this statement draw a square beginning at screen
location [200,200].

As described in Chapter 3, you can also use GIGI BASIC intrinsic functions
to enable graphics mode. The GONS$ function enables graphics mode; the
GOFF$ function disable graphics mode.

Executing ReGIS Commands Using Host Operating System

Just as you can direct ReGIS commands to GIGI from the keyboard in local
mode and using GIGI BASIC statements, you can also use host operating
system facilities. For example, such operating system facilities as a com-
mand language or programming language (for example, FORTRAN or
PASCAL) can transmit graphics commands to be interpreted by ReGIS.
GIGI intercepts the <ESC>Pp from the host just as it intercepts the
<ESC> Pp directly from the keyboard.

In many cases, you can use operating system commands to transmit
graphics commands to GIGI. For example, the following DCS, including
ReGIS commands, reside in a file called HOST.PIC in host on-line storage:

<ESC> Pp P[200,200] V[ + 200,][, +200][-200,][,-200] <ESC> \

This sequence directs GIGI to draw a square beginning at location
[200,200]. If you are using the VAX/VMS operating system, you can
transmit the file to GIGI using the VMS TYPE command:

TYPE HOST.PIC






CODING AND USING
ReGIS COMMANDS

This section describes the elements that comprise a ReGIS command, gram-
mar rules for coding the commands, and a description of how ReGIS inter-
prets commands.

ReGIS COMMAND ELEMENTS
ReGIS commands are composed of the following elements:

» A command keyletter which specifies the operation you want ReGIS to
perform.

» Parenthesized command options which set attributes to be used in subse-
quent graphics processing.

o Bracketed pairs used to specify two-dimensional information.

o Numeric values that specify cursor movement relative to the current cursor
position.

¢ Punctuation symbols such as commas and semicolons.

» Quoted strings used to specify characters to display as graphics text.

The general form of a ReGIS command is:
(options)
[X-arg,Y-arg]

command-keyletter < offset-value

3 9

quoted-string

(13 2

Except for the command keyletter, each of the elements in the above is op-
tional. The sections below describe each of these command line elements.

Likewise, except for the command keyletter, you can code these syntax
elements in any order you wish. GIGI interprets the elements in the order in
which you code them; this order is likely to affect the net effect of the
graphics display.




Coding and Using ReGIS C

ommands

A Eaﬁmar’idfliciéy'letter specifies the operation you want ReGIS to perform.
Commands take the form of a single letter which is a mnemonic for the
graphics operation to be performed:

Command
Keyletter

S

w

—

Command
Name

Screen
Writing
Position

Vector

Curve

Text
Load
Report

Macrograph

Function

Specify screen initialization
functions.

Specify writing (that is, line and
text drawing) initialization functions.

Position the graphics or text cursor
to specific pixel location.

Set the end point for a line.

Define a point in a curve; specify
the radius of a circle.

Specify text to be displayed.
Load a character set.

Report the status of macrographs,
current pixel location, or enter
locator mode.

Define, invoke, or delimit a
macrograph.

Options are parenthesized command elements that direct GIGI to assign an
attribute for a given display operation, that is, a drawing or text display. At-
tributes are features of or qualities associated with a graphics object at the
time that the object is written to the screen. For example, a line on the
screen may be blinking and may be colored green. Both bl/ink and green are
attributes of the line.
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You can enter options one at a time within parentheses or as a parenthesized
list. For example, ReGIS parses both of the following options specifications
identically:

T(S3 145 D-27 H40)
or

T(S3)
(145)(D-27)(H40)

Bracketed Pairs

Bracketed pairs are specifiers which use two numbers to specify screen loca-
tions and other two-dimensional data; they are always specified in the form:

[X-arg,Y-arg]

The value to the left of the comma always references a horizontal value
(from left to right); the value to the right of the comma always references a
vertical value (from top to bottom). Using these bracketed pairs, you can
reference screen coordinates as points on the screen (that is, screen loca-
tions) or as [width,height] text size.

Offset Directions

An offset direction is an unpunctuated (that is, takes no parentheses or no
brackets) value which specifies movement in a direction relative to the cur-
rent cursor location. Valid number entries are 0 through 7, which cor-
respond to the following directions:

Offset directions are used with the P, V, C, and T ReGIS commands to
move the graphics cursor before display of graphics objects, for example a
text string.

o
w
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Quoted Strings

The T (Text) command operates on quoted strings which contain characters
GIGI displays when the T command executes. ReGIS parses both single and
double quotes identically.

In cases where you want to include a single quote in a string, you can use the
double quotes to enclose the string (and vice versa). Also in this case, you
can double the enclosed quote character. ReGIS uses the first quote
character after the T command keyletter as the string delimiter.

Punctuation Rules for ReGIS commands

ReGIS commands are free-form; blanks are not delimiters and GIGI ig-
nores them except in graphics text strings. Likewise, GIGI ignores commas
except in coordinate specifications. You can spread a command across as
many lines as seem appropriate.

The following syntax conventions apply for coding ReGIS commands:

() Parentheses: Parentheses enclose options (attributes)
lists. The list of attributes is associated with the current
(that is, most-recently interpreted and executed) com-
mand keyletter.

[ 1 Brackets: Brackets are used to enclose pairs of values
that reference two-dimensional entities such as a screen
coordinate location ([column,row]) or the size of a text
character ([width,height]). Bracketed pairs are used both
at the command level and within attributes lists.

" ' Quotes: Quotes (either single or double quotes) are used
to enclose text strings to be displayed by ReGIS.

y Commas: Commas separate the two-dimensional values
in bracketed pairs and, optionally, can be used to
separate multiple attributes within an attributes list.

Semicolon: Semicolons have two uses: first in the
definition of macrographs, second in terminating execu-
tion of a command.

ws

;' " Comments: There are no comments as such. However,
you can use a semicolon and quotes to enclose a com-
ment string; generally, ReGIS ignores this construction.
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Attribute Currency and Scope

ReGIS interprets and executes commands in the sequence in which you
enter them. Therefore, the most recently-executed command of a given type
becomes current, that is, applies until another command of the same type is
executed. The S (screen), W (writing), and T (text) commands set attributes
as they are executed.

GIGI maintains attributes set by these commands as the current attributes.
For example, if you set the screen background color to blue, it remains blue
until you enter another S command to reset the screen background at-
tribute. The scope of the screen command applies for all commands which
follow it.

The W command sets attributes which can be overridden in subsequent Vec-
tor, Curve, and Text commands by temporary writing controls. These
default conditions cannot be permanently reset except by another Write
command. However, the temporary conditions apply only for the scope of
the Vector, Curve, or Text command in which they are encountered.

Use the following settings for the S, W, and T commands to set attributes to
their initial power-up values:

Screen Writing Text

E 17 AO
10 B 10
(M2) DO
AO St
NO
SO

Error Handling

ReGIS does not display error messages. If you make an error in specifying a
command, you must figure out your error by yourself based on the results
of the command execution. If the command didn’t execute the way you
wanted it to, you probably dropped a closing parenthesis (a common
mistake) or embedded a command in an inappropriate place in your code.

Remember, ReGIS interprets just what you send to it!







Figure 6-1.
A Typical Coordinate
System

SCREEN CONCEPTS

The video monitor connected to GIGI displays the contents of GIGI’s video
memory, which maintains a collection of pixels, or picture elements. A pic-
ture element is the smallest resolvable, that is, physically distinguishable,
part of the video memory.

GIGI draws pictures on the screen by setting (turning on) pixels. That is,
when several pixels in a row are set, a line appears on the screen. To let you
directly specify which pixels to set, GIGI uses an [X,Y] coordinate system.

A coordinate is a number used to specify a location on a line. X-coordinates
specify horizontal locations; Y-coordinates specify vertical locations. This
coordinate system allows you to specify discrete points on the screen. A
point is the intersection of a horizontal line and a vertical line. Figure 6-1
shows a typical coordinate system with [X,Y] locations specifying a point in
the system.

..2:
..1 ]
_2-1 @ 1 23 4567839
i
> )
3
4
9
6 The point specified as [6,4];
6 across and 4 down in the

7 coordinate system.
8
9
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Figure 6-2.

Screen Layout,
Coordinate System, and
a Screen Image

Screen Concepts

GIGI'S COORDINATE SYSTEM AND VIDEO MEMORY

GIGI uses a bit map in video memory to map points in the coordinate
system and the pixels that comprise the screen. For GIGI, a bit map is an
area of microprocessor memory in which each bit corresponds to a pixel on
the monitor screen. Figure 6-2 shows the screen, the coordinate system, and
an image (a rectangle) on the screen.

O 100 200 300 400 G500 600 700 767

- N

100
[300,200) 500, 2001
200
300
1300, 3001 1500, 3001
460
479
u Y,

Referring to Points on the Screen

The coordinate system allows you to refer to each point on the screen by
means of its X- and Y-coordinates. ReGIS requires brackets around the
screen location:

[X,Y]

You can specify values for X and Y explicitly by entering a number; if you
do not enter a number, GIGI uses the current value for X or Y.

GIGI begins counting screen locations at the top left corner of the screen.
This location is called the screen origin; it is location [0,0].

X-coordinates range from 0 (the left edge of the screen) to 767 (the right
edge of the screen). Y-coordinates range from O (the top of the screen) to
479 (the bottom edge of the screen).

This set of locations is the working coordinate set; GIGI allows you to refer
to points up to Y-coordinate 512, which is below the bottom of the monitor
screen.
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Eigt]rg 6-3.
Mapping Points to Pixels
on the Monitor Screen

Screen Concepts

Points and Pixels

As mentioned above, a pixel, or picture element, is the smallest physically
distinguishable part of the monitor screen. GIGI maps two vertical points,
each odd-even pair, to a pixel. For example, points [200,340] and [200,341]
correspond to the same pixel, the even pixel at location [200,340]. GIGI lets
you reference 768 pixels on each horizontal line and 240 pixels on each ver-
tical line. Figure 6-3 illustrates how GIGI maps two points to each pixel.

Coordinate pairs
referencing the same
pixel:

[500,201] and [500,200]

[5650,201] and [550,200]

[600,201] and [600,200]

0 100 200 300 400 500 €00 700 767
4 N\
100
200
0O 0 0 ©
L
300
400
479 |
M J/
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[650,201] and [650,200]
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CURRENT LOCATION AND THE GRAPHICS CURSOR
The current location is the point on the screen most recently moved to or
drawn to. GIGI displays a graphics cursor which shows you the screen loca-

tion GIGI is referencing. The graphics cursor is a diamond-shaped display
with center cross-hairs:

P

The graphics cursor is displayed only when GIGI is waiting for the next
character of input.

The graphics cursor moves to let you see changes to the current location.
For example, when you enter a ReGIS command to move from location
[150,150] to location [200,150], the graphics cursor moves, along with the
current screen location, to [200,150].

You can direct GIGI to move the cursor and the current location by specify-
ing locations in ReGIS commands. ReGIS allows you to reference absolute
locations and relative locations.
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Figure 6-4. -
Using Absolute Screen
Locations to Draw Lines

Screen Concepts

Absolute Locations

Absolute locations specify points in the coordinate system which are based
on the screen origin location, [0,0]; they are specified as unsigned [X,Y]
values (that is, [150,150] rather than [ + 150,-150]). For example, when you
specify the absolute location [150,150], you are referencing the specific
point 150 across and 150 down from screen location [0,0].

Use absolute locations to draw lines from specific screen locations to other
specific screen locations, for example from one corner of the screen to the
other.

0 100 200 300 400 GO0 G600 700 767

( )
100 Absolute location [110,80]
200 ReGIS ;Clommahds:

300 \ PIL112,8@1]
\ VI30hH, 3601
400 L PIL11@,8@]
VIHe5, 3621
479
\

Absolute location [305,360]

Absolute location [505,360]




Figure 6-5.
Using Relative Screen
Locations to Draw Lines

Screen Concepts

Relative Locations

Relative locations specify a distance in pixels from the current location. For
example, you can use the current location and a relative location to draw a
line 100 pixels long beginning at the current location. The direction in which
GIGI draws the line depends on the sign of the [X,Y] values:

+ X Move the current location to the right.
-X Move the current location to left.

+Y Move the current location down.
-Y Move the current location up.

You can enter combinations of signed [X,Y] values (that is, relative loca-
tions) to direct the cursor anywhere on the screen.

0 100 200 300 400 500 GO0 700 767
T )
100 Absolute location [110,80]
a0 ReGIS ,Clommands:
- PL110,8@]
VI+185,+2801
" PI11@,80]
VI+395, +2821
479
N -
Relative location [+195, +280]

Relative location [+395, +280]

Relative locations are useful in situations where the origin location for a
drawing is not as significant as the proportions of the drawing.

Combining Absolute and Relative Locations

You can specify a relative (signed) coordinate with an absolute (unsigned)
coordinate in the same bracketed pair. For example, [100, + 100] moves the
current location to absolute X-coordinate 100 and to the Y-coordinate 100
points down from the current Y-coordinate.
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POSITIONING THE CURSOR ON THE SCREEN
You can control the graphics cursor and the current location using the
ReGIS P (position) command. For example, by entering the following P

commands, you could position the cursor to each of the locations shown in
Figure 6-2, above.

p[300,200]
p[300,300]
_p[500,300]
" p[500,200]

Also, you can position the cursor you can position the cursor using one of
the following numbers, which correspond to directions offset from the cur-
rent location:

For example, the command:
P6644222

moves the current location without writing to the screen. This command
moves the current location down (66), left (44), and up (2222).

GIGI moves the current location 1 pixel for each value entered. The writing
command M option allows you to specify a multiplier for the direction
value. For example:

P(W(M8))6644222
moves the current location 8 times for each value specified.

Table 6-2 summarizes the functions of the position command.
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Table 6-1. Position Command Functions

Function Position Command Comments

Move current loca- P[X-loc, Y-loc]
tion to location

specified by
[X-loc, Y-loc].
Move location in P direction direction can be one
specified direction. of the following:
2
3 i
4 0
g 7
]
Set temporary P(W(writing options)) See description of
writing controls. W (writing) com-
mand options.
Save current loca- P(B)
tion on the stack.
Restore most B(E)

recently-entered
location from stack.

COLOR ATTRIBUTES

GIGI sets the intensity (color) attribute to the screen. If you have a color
monitor, you can assign a background color to the screen using one of the
following eight colors:

Dark Green
Blue Cyan
Red Yellow

Magenta White

For black and white monitors, these colors translate to degrees of brightness
referred to as the gray scale.

You can also assign colors to be used in drawing and text display; these con-
cepts are discussed in the chapters GIGI Writing Concepts and GIGI Text
Concepts, below.



Figure 6-6.
Relationship of GIGI
Screen to Coordinate
System

Screen Concepts

ERASING THE SCREEN

In general when you are creating an image on the screen, you want a blank
screen to draw on. Use the S command E (erase) option to erase any writing
on the screen and to set the current location on the screen to [0,0].

SCREEN ADDRESSING

The screen you can see on the video monitor is a subset of a larger logical
coordinate system. This larger coordinate system is, conceptually, a two-
dimensional grid, each location of which is a pixel which can be referenced
by its [X,Y] location. The upper-left limit of the coordinate system is ap-
proximately [-32000,-32000]; the lower-right limit of the coordinate system
is approximately [ + 32000, + 32000 ].

When you specify addresses that pass these limits, GIGI wraps back to the
original locations and overlays any images that exist in the original loca-
tions.

By default, GIGI uses a subset of this system to address a screen 767 loca-
tions across and 479 locations deep. The default top-left pixel of the screen
is addressed at location [0,0]; the default bottom-right pixel is addressed at
location [767,479]. Figure 6-6 shows how the screen GIGI uses by default
relates to the coordinate system.

AN -Y
4,2 GIGT Sereen Drigin

Il
v
=X +X
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Screen Concepts

Using the Screen Addressing Options

were of a different size or orientation than it actually is.

There is no restriction on the relative sizes of the left, right, top and bottom
margins. If the right margin value is less than the left margin value, then the
X-coordinate increases to the left and similarly for top and bottom margins.
You can reset the values of the screen coordinates if necessary; this is,
however, not recommended. For example, the following command defines
the scope of the logical addresses using [0,0] as the origin and [100,100] as
the lower-right limit of the screen. That is, after defining this addressing, a
line drawn from [0,0] to [100,100] goes from the top left corner of the
screen to the bottom right corner of the screen:

S(A[0,0][100,100])

THE S (SCREEN) COMMAND

The ReGIS S (Screen) command provides controls for many of GIGI’s
screen-handling functions. Table 6-2 shows examples of these functions and
lists the format of the screen command for coding the function. The chapter
ReGIS Command Descriptions provides a detailed description of the S
command.



Screen Concepts

Table 6-2. Summary of Screen Command Functions

Function Screen Command Comments
Erase the screen. S(E)
Color the screen. S(I(D)) or S(10) Dark

S(I(B)) or S(I1) Blue

S(I(R)) or S(i2) Red

S(I{M)) or S(I3) Magenta

S(I(G)) or S(14) Green

S(I(C)) or S(I5) Cyan

S(I(Y)) or S(16) Yellow

S(I(W)) or S(17) White
Set negative screen S(N1) Reverse Video
Set normal screen S(NO) Normal Video
Set time before next S(T ticks) ticks = 50th or
ReGIS command 60ths of
execution. second.

Adjust screen coordinate  S(A[X-loc,Y-loc] [X-loc,Y-loc])
addressing limits.

Specify vertical portion of S(H[,0][,479]) Prints entire
screen to print. screen.

Move contents of screen S[0,0][767,479]
to a specific point.

Move contents of screen S direction direction can be
in a specific direction. one of the
following:






DRAWING WITH ReGIS

GIGI provides commands that allow you to create pictures by drawing on
the screen display. Pictures consist of lines, curves, circles, and text.You
draw using the P (position), V (vector), and C (curve) commands; you
display text on the same screen using the T (text) command. This chapter
describes the commands and basic techniques for drawing lines, curves, and
circles; Chapter 9, Text Concepts, describes how to include text in draw-
ings. The W (writing) command, described in the chapter Writing Concepts
provides options that modify and enhance lines, curves, and text.

DRAWING LINES
You draw lines by entering the V command with screen locations specifying

where a line begins and ends.Table 7-1 lists the functions of the V
command.



Drawing With ReGIS

Drawing Lines Using Locations

In many cases, you draw lines by positioning the graphics cursor to the
point at which you want the line to begin,then draw from that point to an
end point. For example:

P[100,100]
V[200,200]

draws a line from location [100,100] to location [200,200]. Each location
specified in the V command string draws a line from the current location.
Figure 7-1 shows a ReGIS V command string consisting of several points.
ReGIS begins drawing at location [300,100] and completes the vector at lo-
cation [300,388].

Location [300,100] | ReGlS Commarias.”
v[300,160] [300,1961
[204,1961 [204,100]
(198, 1601 (12,1001
[12,1961 [168,1%¢1
[108,292] [12,292]
[12,388] [108,3881
[204,388] [294,292]
[368,292] [390,3881

Location 1300,?8'97]



ving With Offset Directions

As mentioned above, you draw straight lines using locations specified in a
the V (vector) command. You can also draw lines using the following
directions, which are offsets from the current location:

You can draw lines (with the V command) or move the current location
(with the P command) using one of these directions rather than a screen
location.

Also, using the W (write) command multiplier option, (W(M)), you can
direct GIGI to replicate each pixel drawn in aV command or moved with the
P command. Figure 7-2 shows how to use the offset direction and the writ-
ing multiplier to draw vectors.

Ret 1S Conmmards.

pl300, 1001
W{(MOE)VE42448064600206
plbHed, 1061
W(M32)VE424480646002086

The first drawing replicates each pixel drawn 96 times (W(M96)); the second
drawing replicates each pixel drawn 30 times (W(M30)). The drawing direc-
tions are set by the same offset directions:

V642446064600206



Table 7-1. V Command Functions

Function

Draw a dot at the
current location.

Draw a line from
the current location
to location specified
by [X-loc,Y-loc].

Draw a line from the
current location in
the specified direc-
tion; use current
multiplier. (Multiplier
is specified via the
W command.)

Set temporary
writing controls.

Save current loca-
tion on stack.

Restore most
recently entered
location from stack.

Position Command
VI[]

V[X-loc,Y-loc]

V direction

V(W (writing options))

V(B)

V(E)

Comments

direction can be any
of the following:

See description of
W (writing) com-
mand options.

The C (curve) command provides options for drawing varieties of curves:

Circles

Arcs

Open curves
Closed curves

The C command provides the means for specifying the begin and end points
of curves and circles and for specifying the cursor location after the writing
operation for a curve. Table 7-2 lists the functions of the ReGIS C (curve)

command.



Table 7-2. C Command Summary

Function

Draw a circle with
radius equal to the
distance between
[X-loc,Y-loc] and
current location.

Draw a circle with
radius equal to the
distance between
[X-loc,Y-loc] and
current location.

Draw an arc of the
length specified by
degrees; radius of
arc equal to the
distance between
the current location
and [X-loc,Y-loc].

Draw an arc of the
length specified by
degrees; radius of
arc is equal to
distance between
the current location
and [X-loc,Y-loc].

Interpolate a closed
curve using the
locations specified.

Interpolate a closed
curve using the
specified offsets.

Interpolate an open
curve using the
locations specified.

continued next page

Curve Command
C[X-loc,Y-loc]...

C(C)[X-loc,Y-loc]...

C(A degrees) [X-loc,Y-loc]...

C(A degreesC) [X-loc,Y-loc]...

C(B)[] [X-loc,Y-loc]...[](E)

C(B)direction...(E)

C(S) [][X-loc,Y-loc]...[](E)

Comments

Leave current loca-
tion at center.

Leave current loca-
tion at last location
drawn.

Leave the cursor at
the center.

Leave the cursor at
the last location
drawn.

[] directs GIGI to
draw at the current
location.

direction can be any
of the following:
2
& i
X<t
5 7
6

[] directs GIGI to
draw at the current
location.



Examp Screen
Locations GIGI Uses to
Interpolate a Curve

Table 7-2. C Command Summary continued

Function

Interpolate an open
curve using the

directions specified.

Set temporary
writing controls for
extent of Curve
command.

Interpolate a closed
curve using the
locations specified.

Interpolate a closed
curve using the

specified directions.

Curve Command
C(S)direction...(E)

C(B)[][X-loc,Y-loc]...[](E)

C(B)directions...(E)

Comments

direction can be any
of the following:

C(W(writing
options)) See
description of W
(writing) command
options.

[] directs GIGI to
draw at the current
location.

direction can be any
of the following:

GIGI interpolates curves; that is, given a sequence of locations, GIGI com-
putes intermediate points and connects them with small vectors which fit an
appropriate curve.The shape of the curve depends on the locations specified
in the curve command string, as shown in Figure 7-3.

T T Interpol/stson

Forrts



Figure 7-4.

C Command Which
Leaves Current Location
at Center of Circle

Figure 7-5.

C Command Which
Leaves Current Location
at Perimeter of Circle

%Tgure 7-6.
Example of Arc Option of
C Command

Drawing With ReGIS

Circles and Arcs

radius of the circle. Depending on the form of the curve command you use,
the current location remains at the center of the circle or on the perimeter of
the circle. Figure 7-4 shows the form of the C command which draws a cir-
cle and leaves the current location at the center. Figure 7-5 shows the form
of the C command which draws a circle and leaves the current location on
the perimeter of the circle.

g

Location before and after
write operation

RelGlSs Commarids

plL350, 2501
c[+521
/’““\\
ReoGlS Commards t/ Location before write
e [25@, 2501 \\_‘_Q operation
c{c)[+501

Location after write
operation

The same is true for arcs. Depending of the form of the curve command,
GIGI leaves the current location either at the center of the arc or on the arc
perimeter, as shown in Figure 7-6.

7

Re&ls Commards [ | ,
I8, g o ater

c(A+180) [+He]

e

Location after write
operation

ReGlS Commarnds
pl2be, 2501
c({c,a=18@)[+501

Location before write
operation

Ny
~




curves

Open curves and closed curves are curves for which you explicitly specify
the points GIGI uses for interpolation. The general form of the C command
for open and closed curves is:

C)S

B

[X-loc,Y-loc][X-loc,Y-loc]... (E)

where (S) initiates an open curve and (B) initiates a closed curve.
[X-loc,Y-loc] are points GIGI uses to interpolate the curve. (E) ends the in-
terpolation sequence.

An open curve is a curve sequence that does not necessarily connect with
itself, as shown in Figure 7-7.

« o R\‘ \9/3\ \\9//

ReGlS Commariad’

c({s)I75,125]
[150,200]
[225, 1251
[300,2001
[375,1251
[450, 2001
[525,1251(e)



Figure 7-8.
Example of a Closed
Curve C Command

Drawing With ReGIS

A closed curve is one for which GIGI automatically closes the curve by con-
necting the line being drawn with the first location specified in the curve se-
quence. Figure 7-8 shows an example of how GIGI interpolates a closed

curve.

ReGlS Commard

c(b)(75, 1281
[150,200]
[225,1251
[300,200]
[3756, 1251
[450,2001
(525, 1261(e)







WRITING CONCEPTS

GIGI generates images in a variety of shapes, colors, and sizes. Basically,
however, GIGI generates images on the screen by contrasting the color of
the screen and the color of the writing pattern and by manipulating writing
patterns and writing operations. This section describes the method GIGI
uses to generate an image and describes some of the variations available for
manipulating patterns.

The ReGIS W command provides controls for all of GIGI’s writing func-
tions. Table 8-1 lists the functions performed by the W command and pro-
vides the format for specifying the ReGIS command to perform the
function.

THE WRITE OPERATION
A writing operation occurs each time GIGI interprets a V (vector), C
(curve), or T (text) command. GIGI writes by changing the 0’s that make up
the screen background to 1’s, which then become an image on the monitor
screen. For example, when GIGI draws a vector from location [200,300] to
location [204,296], the locations affected by that vector correspond to
points [201,299], [202,298], [203,297], and [204,296] (a vector does not
write its starting point).

The sequence of points GIGI passes through when drawing is referred to as
a drawing path. The path comprises the first written point through the last
written point for any writing operation.



Table 8-1. W Command Summary

Function
Set writing intensity

Set alternate (blink)
Set no alternate

Set negative writing
Set normal writing

Set shading on
Set shading off
Set character to
shade with

Set shading
reference

Set writing pattern
binary pattern
pattern multiplier

Set offset length
multiplier

Erase while writing
Overlay while
writing
Complement while
writing

Replace screen
contents

Writing Command

W(I(D)) or W(IO)
W(I(B)) or W(I1)
WI(I(R)) or W(12)
W(I(M)) or W(I3)
W(I(G)) or W(I4)
WI(I(C)) or W(I5)
W(I(Y)) or W(I6)
W(I(W)) or W(I7)

W(AT)
W(AO)

W(N1)
W(NO)

W(S1)
W(SO)
W(S‘char’)
W(S[, Y-loc]

W (number)
W(Pnumber)
W (P(Mnumber))

W(Mnumber)

WI(E)
W(V)

W(C)

W(R)

Comments

Dark
Blue

Red
Magenta
Green
Cyan
Yellow
White

char is any
character.
Y-loc is any
Y-coordinate.

number is 1 through
6; defined by GIGI.
number =binary
number defining
pattern.

number =multiply
pattern by a number
2 through 16.

number is number
of times each
pixels replicated for
an offset V or P
command.



GIGI provides the means to assign attributes to each pixel drawn. You can
assign the following attributes:

Writing pattern appearance (for example, dots, dashes, solid lines)
Area shading

Writing color or intensity

Negative writing (reversal of background and writing colors)

Writing modes

Temporary writing controls

Alternation (the ability to make the line, curve, or text blink)

The following sections describe these attributes and how to use them.

Initially, GIGI sets reverse video off (SET-UP RVO0), writing pattern is pat-
tern 1 (a solid line pattern), writing color is white, and writing mode is
overlay. These are the initial settings GIGI uses when it starts up or
whenever SHIFT-RESET is pressed. Using initial settings, GIGI writes a
vector by setting the image memory bits corresponding to each point on the
vector (except the starting point) to a 1 value. Also, the attribute memory
attributes corresponding to each point on the vector are set to white.




GIGI draws lines and curves using a writing pattern. The writing pattern is a
pattern of up to eight 1’s and 0’s. 1’s set pixels (pixels are also called dots);
0’s do not set pixels and leave a space in the pattern. In a V command, for
example, GIGI uses the writing pattern when it draws the line. The example
patterns below show how these settings affect the appearance of the writing
pattern:

Binary Pattern 11000018 - - - - - - = - = - - - -
Binary Pattern 10101010
Binary Pattern 11141111

The first pattern writes dashes because GIGI sets only the pixels corre-
sponding to the 1’s during the write operation. The second pattern appears
as dots separated by spaces because every other pixel is set. The third pat-
tern is a solid pattern because all the pixels are set. You can direct GIGI to
set dots in a specific pattern by means of the W command P (pattern) op-
tion.

Writing Pattern Multiplier

GIGI uses a pattern multiplier to multiply each bit in the pattern before that
bit is displayed as a line on the screen. The power-up multiplier is 2; you can
set the multiplier to values from 1 through 16.

The example patterns show how a pattern multiplier of 6 affects the ap-
pearance of the writing pattern:

Pattern Multiplier of 6.

Binary Pattern ii0¢004{ — — — — —
Binary Pattern 10104040 - - - --------------
Binary Pattern 11111114

This pattern writes dots and the spaces between them three times as long as
the pattern in the previous example. This is because GIGI is multiplying
each bit by the number of pixels set by the pattern multiplier (6, in this case)
before it writes the pattern.



hading with
1ading Reference
Set to [,200]

Writing Concepts

Area Shading

By means of the S (shading) option, GIGI allows you to shade an area as the
writing operation is performed. When shading is in effect, the vector and
curve commands follow the path from starting point to ending point as they
would normally. However, GIGI automatically does additional writing to
the video memory. GIGI shades using the current shading reference line and
the current writing or text pattern, as explained below.

The Shading Reference Line '
Starting with each point on the vector or curve path, a line is drawn to the
shading reference line. The shading reference line is the horizontal line
whose Y-coordinate is specified when shading is enabled. By default, the
shading reference is the current Y-coordinate, but you can specify an ex-
plicit shading reference line. Figures 8-1 and 8-2 show how GIGI shades
using the current Y-coordinate as the reference line.

0 100 200 300 400 500 600 700 767

- ™

[}
100 ; Sihadlrngrrefaénce line \ZU\J}
i
|
200 r - -
300
ReGIS command:

W pl100,2001 wisl) c(s)[1 [19@,1601

2| | [260,2501 [305, 1601 [390,25@]

_[44@,1601 [51@,2501 [590,160]1
[68@,260]1 [760,2001 [1 (e)




Writing Concepts

As you can see in Figure 8-1, the shading reference line is set to the current
location [,200]. GIGI executes the curve command shown in the figure and
shades the area between the reference line and the line being drawn. In
Figure 8-2, below, the same curve command is executed but the shading
reference is set to [,300] by the explicit reference.

0O 100 200 300 400 500 0600 700 767
(. \

[ s e

Shading reference line [,300]

2

ReGIS command:

00 pli0d, 3001 w(si)

c(s)L] [190, 1¢c02]

4n | [260, 2501 [305, 1621 [39¢,259]

[44@ 1601 [51i0,250]1 [590, 169]
[68@ 2601 [750,200]1 [1 (e)




Figure 8-3.
Examples of Line and
Text Shading Patterns

Writing Concepts

Shading Patterns
GIGI shades using a shading pattern; this pattern is drawn on the vertical
axis between the line being drawn and the current shading reference line, as

shown in Figure 8-2.

This shading pattern can be either a line pattern or a text pattern. Line pat-
terns are any of the patterns described in the section Writing Patterns,
above. By default, the current writing pattern is used when writing the
shading lines; in the examples above the current writing pattern is the de-
fault pattern of all 1’s. You can also specify a text character from any of
GIGI’s character sets to be used as the shading pattern. Figure 8-3 shows ex-
amples of shading patterns.

® 100 200 300 400 500 G600 700 767

of 1)
Circle with default line shading:
100 wi(si)cl+6@]
200 ST - ——
(R Circle with pattern 2 line shading:
e———y N(P2p51)(_'[+60]
300 <G
00 i B R
JO0000XX, Circle with character shading:
400 gaooooooo« s
Ry tisiwis’X’)eci+60]
479 Sana ]
\..

Such shading can be used for area fill, but GIGI cannot automatically en-
sure that arbitrary areas are completely and correctly filled; you must en-
sure that the correct reference line or lines are specified to achieve the
desired fill effect.



Fiigrijre 8-4.
Using Erase Mode to
Create Shading Effects

Writing Concepts

Creating the Effect of Area Fill

Because shading is based on the shading reference, you should shade draw-
ings using the widest part of a picture, then erase (by writing in erase mode)
the parts of the drawing which should not be shaded. (Writing modes are
discussed in detail below.) Figure 8-4 shows how GIGI shades using the
widest part of a shape and how writing in erase mode compensates for that.

ReGlSsS Commarnads.
PL,420]1 W(R,S1)
PL40@, 2001 VI+200,+2001
W{E)
PI-1¢1 VI-190,-1901

Produce this image

Shading
Reference
[,42@1

w

Area erased with erase
mode writing

Area shaded to create
the effect of fill

—

The first line of ReGIS code above sets the shading reference to [,400] and
enables shading, W(R,S1). The second line of code draws a single line from
[400,200] to the location 200 down and 200 to the right. However, because
shading is enabled, GIGI appears to be drawing a triangular shape. Line 3
of the code enables erase mode writing and line 4 draws another single line
but, while drawing in erase mode, GIGI erases the part of the triangle which
was previously shaded.



Writir

GIGI allows you to use either a color or a monochrome (black and white)
monitor and to specify the color or shade of gray used for drawing. There
are three methods for specifying writing color:

Intensity number

Color mnemonic

HLS (hue, lightness, saturation) specification

Each of these methods of specification corresponds to the others. Along
with dark and white, GIGI lets you specify six colors:

Intensity Color
Number Mnemonic Color
¢} (D) Dark
1 (B) Blue
2 (R) Red
3 (M) Magenta
4 (G) Green
5 (C) Cyan
6 (Y) Yellow
7 (W) White

You can use the HLS specifiers rather than the number or letter method,
but GIGI supports only the hue specification for the six colors listed above
and dark and white. GIGI provides HLS for transportation from devices
capable of supporting color variations with greater degrees of light intensity
or grayness.




Writing Concepts

Intensity by Dot Spacing

By setting various writing patterns, i.e. the dot patterns described above,
you can create the effect of darkening or lightening a color, as shown in
Figure 8-5.

Figure 8-5.

Varying Shades of a
Color Using Shading
Patterns

Negative Writing

ReGIS provides the means to direct GIGI to reverse the settings of bits in
the bit map. Use the W command N option to set negative writing and direct
GIGI to display using reverse video. Figure 8-6 shows examples of screens
written in normal video (screen A) and reverse video (screen B).

Firgure 86.  ( N\
Example of Effect of
Negative Writing

Normal
Video
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GIGI provides writing options for performing logical operations with
writing pattern dots and the dots that comprise the screen. These writing op-
tions provide the means for changing the settings of pixels in image
memory. Initially, GIGI’s screen is cleared and all the image memory bits
are set to 0 (zero). As information is added to the display by writing, bits are
set to 1. Using the pattern option, you can set GIGI to write in one of four
modes:

Overlay (V option)

» Replace (R option)

Erase (E option)
Complement (C option)

Overlay Writing

Overlay writing directs GIGI to overlay new images on top of images
already on the screen. Figure 8-7 shows three boxes, each shaded with a dif-
ferent pattern to show how one pattern overlays another when the writing
mode is overlay writing. Notice that the patterns that already appear on the
screen are overlaid, not erased and rewritten.

[ |
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In this mode,GIGI changes a pixel bit to 1 if the writing pattern bit is 1 and
does not change the pixel bit if the writing pattern bit is 0. Thus if a pixel bit
is 1, it stays 1; if a bit is 0, it is changed to 1 only if the writing pattern bit
is 1.

Overlay writing is GIGI’s initial setting when powered on.
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Replace Writing
Replace writing directs GIGI to replace images existing on the screen as new
images are drawn.

Figure 8-8 shows the difference between overlay writing and replace writing.
In overlay writing, the image appearing on the screen is not erased, it is
simply overwritten. In replace writing, the image appearing on the screen is
erased and replaced by the writing operation. You can see in Figure 8-8 that
one pattern overlays the next and the previous image is no longer visible
after the write operation.

Figure 8-8 7 '/' \
Example of Replace
Writing

111111t

LT

XL

L/ /XXX
ZZANNN\A\\N
NNt

AN\
HEHBHERHRE
HOHBEBRONE

N ’

Replace writing forces the pixel bit to be the same as the pattern bit (either 0
or 1) regardless of the current value of the pixel bit.




Figure 8-9.
Example of Complement
Writing

Writing Concepts

Complement Writing

Complement writing directs GIGI to complement the existing image as new
images overwrite existing image; that is, bits which are set are turned off
and bits which are not set are turned on. In this example, two lines are writ-
ten through a shaded box (bits are set to 1). The first line is written in
replace mode, the second in complement mode.

¢ N

Replace
Mode
nt

\- J

In complement writing, if the pattern bit is 0, GIGI does not change the pix-
el bit being written. But if the pattern bit is 1, GIGI changes the bit being
written to 1 if it is 0, or to O if it is 1.

Complement writing is often performed twice in succession, where the first
write operation makes an image appear and tlte second write operation
erases the image without altering any other screen images.




Figure 8-10.
Example of Erase Writing

Writing Concepts

Erase Writing

Erase writing directs GIGI to erase and not replace existing images as the
write operation takes place. In erase writing, the writing pattern is not used.
Normally, erase mode forces each bit written to be 0 unless negative writing
is set. If negative writing is set, each bit written is forced to 1.

In the Figure 8-10 the entire screen is shaded before the erase writing opera-
tion and three boxes are drawn with erase writing in effect.
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Writing Concepts

Temporary Writing Controls

You can specify writing controls within a V, C, or T command; these op-
tions control attributes only for the extent of the command in which they
are specified. For example, if the pixel multiplier is set to 30 in the W com-
mand, W(M30), GIGI uses 30 as the multiplier for all following commands.
However, if you specify a temporary multiplier, the V command for exam-
ple, that multiplier holds only for the extent of that command. Figure 8-11
shows and example of the use of temporary writing controls.

Figurer8—1 1.

Example of Temporary
Writing Controls

Re 1S Commarads,

clice, 301

W(M3@)

VE4244G0GC4COO206
PL+40@, 301

V(Ww(mBE) )E4244CRC4CRO20E
rL+200, 301
VE4244GRG4GRO206






Figure 9-1.
Examples of GIGI's Text
Attributes

GIGI TEXT CONCEPTS

mand; you enter the characters to be displayed in a quoted string, for exam-
ple:

T'SANDPIPERS’

You control the appearance of the characters in the string by specifying text
options on the command line. These options set attributes for the characters
in the string. Figure 9-1 shows examples of text GIGI can generate by means
of text options:

Sandpiper Tern
Esgle

e T T

The table below summarizes the T command functions and the options that
control them; this chapter describes how to use these text options to control
the appearance of a quoted string of text.




Table 9-1. Summary of T (Text) Command Functions

Function

Set text size
Set text direction

Set text height
Set degrees of italic

Move text cell in
specified direction

Set temporary
writing controls

Write text using
characters from a
specified character
set

Save current text
attributes and begin
temporary
attributes

Restore saved text
attributes and end
temporary
attributes

Set explicit
character size
Set multiplier for
explicit width and
height

Set explicit
character spacing

Text Command

T(S number)
T(D angle)

T(H number)
T(l angle)

T direction

T(W(writing options))

T(A charset)

T(B)

T(E)

T(S[width, height))

T(M[mult, mult])

Comments

number=0 thru 16

angle=0 thru + 360
or -360 (resolved to
nearest 45 degree
multiple)

number=1 thru 16

angle=0 thru +45
or -45

direction can be one
of the following:

3 £ 1
4 0
5 7
g

See writing

command options.
charset =0 thru 3

width and height are
in pixels.

mult= pixel; multi-
plier for width and
height, respectively.

T[{ £}X spacing, { £}Y spacing]



This chapter first discusses the easily-used options of the text command:
Character size

Height

Direction

Italics

Programmable character sets

Temporary writing controls and attributes

The chapter then discusses how GIGI’s text algorithm works and how to
override the automatic options with explicit controls.

GIGI calculates four basic attributes for text characters:

Size (width, height, and spacing of characters)

Height (height of characters, that is short or tall)

Direction (degree of tilt for the entire character display frame along a hori-
zontal line)

Italic (degree of slant in relationship to the character baseline)

The form for specifying these basic options is
(keyletter value)

where keyletter is a single letter that specifies which attribute to set and
value assigns an appropriate numeric value to the parameter.

You can combine these options to produce various effects with text strings.
In the examples in the following sections, all the options used to provide an
effect are shown along with the displayed example.
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GIGI automatically calculates the size (width and height) of the text
character and spacing between characters when you enter the Size option of
the text command. The S option provides 17 character sizes (from 0 through
16). With the exception of size 0, GIGI generates characters with a width of
9 pixels and a height of 10 pixels. Figure 9-2 shows examples of the sizes you
can specify using the size option.

sizee

sized4
S 1Zeb

S1zZed
s1zelw

Z17e
1a !




Figure 9-3.

Examples of Text |

Generated the H

Option

GIGI Text Concepts

These sizes are generated by the following type of command:

T(SO)’size0’
T(S2)'size2’
T(S4)'size4’

T(S16)’size
16V

Notice that the spaces preceding size 16 are size 16 spaces.

Height

Rather than use the height established by the Size option, you can set the
height of a character explicitly by entering the H (height) option. The H op-
tion must be specified after the S option is used to determine the width. You
can specify values 1 through 16 for height. GIGI multiplies the value you

enter for height times the height in pixels of the base character, 10. Figure
9-3 shows examples of the heights you can specify with the height option.

23456?8

2 10
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GIGI Text Concepts

These sizes are generated by the following type of command:

T(H1)1"
T(H2)'2'

By combining the S and H options, you can generate various effects, such as
short fat characters or tall skinny characters, as shown in Figure 9-4.

< Tall S
e
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