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Preface

This manual describes how to use RETOS, the ReGIS to sixel graph-
ics converter. RETOS changes ReGIS files to sixel files for printing on
sixel printers. The text also explains how to install RETOS and pro-

vides information on ReGIS (Remote Graphics Instruction Set) and sixel
graphics.

Structure of This Document

The RETOS Installation and User’s Guide has four chapters and three
appendixes:

Chapter 1 presents an overview of RETOS, the ReGIS to sixel graphics
converter, instructions for installing the converter, and a sample
installation.

Chapter 2 explains how to use RETOS by describing the command
syntax, including supported qualifiers, converter default values, and
error messages.

Chapter 3 describes ReGIS to sixel graphics conversion, including
ReGIS commands, the handling of ANSI text and escape sequences,
screen addressing, and color mapping, and shows examples of the
ReGIS to sixel graphics conversion.

Chapter 4 provides information on the sixel graphics protocol and the
sixel output.

Appendix A identifies the character sets and fonts that RETOS sup-
ports.

Appendix B compares RETOS with other ReGIS devices.
Appendix C shows sixel graphics printable dot patterns.



Intended Audience

The RETOS Installation and User’s Guide is intended for:

® Users who produce Remote Graphics Instruction Set (ReGIS) files that
require conversion to sixel graphics for printing on sixel printers

® Programmers who write applications that produce ReGIS files for
printing on sixel printers

Conventions Used in This Document

Xiv

The following conventions are used throughout this document:

Convention Meaning

Uppercase notation Type the word or letter exactly as shown.
Lowercase notation Substitute a word or value of your choice.
<> Indicates, in ReGIS graphics, that you must

supply a specific value. The <values> in
the angle brackets define the type of infor-
mation you can use, but the brackets are not
part of the ReGIS syntax. In WM <n>)
you supply a numeric value, W(M1) or
W(M2), for example.

Indicates that the preceding item(s) can be
repeated one or more times.

Indicates that you should press the RETURN
key.
Indicates that, while pressing the key

labeled CTRL, you simultaneously press an-
other key, for example, CTRL/Z, CTRL/C,
CTRL/O.

$ help retos Indicates a DCL command. In this example,
the system prints the “$” (default command
prompt) and you type the DCL command
“help retos”.




Associated Documents

Further information about ReGIS, the sixel graphics protocol, and VMS
installation procedures may be obtained from the following:

Guide to VAX/VMS Software Installation

Guide to VAX/VMS System Management and Daily Operations
VAX/VMS System Manager’s Reference Manual !

VT240 Series Programmer Reference Manual

VAX /VMS System Messages and Recovery Procedures Reference Manual

1 As of VMS Version 4.4, this is the new title for Guide to VAX/VMS System Management and Daily

Operations.






Chapter 1

RETOS Installation

RETOS, the ReGIS to sixel graphics converter, allows the printing of
ReGIS graphics on sixel printers or terminals. ReGIS graphics created on a
terminal can be run through the converter and changed into sixel graphics,
then printed on your sixel printer. Following is a list of applications that
produce ReGIS output:

e BASEVIEW

e DATATRIEVE
* DECgraph

* DECslide

The converter has command qualifiers that allow generation of output
files for printing on sixel printers and video terminals. The following
output devices are supported: LJ250, LJ252, LN03 PLUS, LN03, LA210,
LA100, LA75, and LA50 printers, and VT340, VT330, VT241, and VT240
terminals.

NOTE

For the PRINTSERVER 40 and the LNO3R ScrIPTPRINTER,
DIGITAL recommends that you print ReGIS files with
/PARAMETERS=(DATA _TYPE=REGIS) rather than
converting them with RETOS and printing them with
/PARAMETERS=(DATA _TYPE=ANSI).

The following sections contain instructions for installing RETOS on the
VAX/VMS and MicroVMS operating systems. They also explain how to
read the online release notes before installing the product. This document
applies to RETOS Version 1.0 and all point releases in that version.
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Keep this document with your distribution kit. You will need to refer to
it again should you receive any maintenance updates or need to reinstall
RETOS for any other reason.

The installation procedure is described step by step. For the most part, the
dialog is self-explanatory. The system prompts you to answer questions
and change volumes and waits for you to tell it to continue.

At the back of this document is a READER’S COMMENTS form. If you
have any comments on this manual, please fill out the form and mail it.

For information on submitting Software Performance Reports (SPRs), see
Section 1.12.

This document does not contain release notes information; instead, release
notes are provided on line. You can read the release notes before you
install RETOS and at any time after the product is installed.

NOTE

To gain access to the release notes before RETOS is installed,
follow the installation procedure up to step 3, in which you
may choose to read or print the release notes and discontinue
the installation procedure.

To read the release notes after installation, type or print the file
SYS$HELP:RETOSnnn.RELEASE_NOTES, where nnn is the version
number, for example, 010 for Version 1.0.

The Help file also directs you to the release notes file. After the installa-
tion, simply type:

$ HELP RETOS RELEASE_NOTES

For more information on installing a product on VAX/VMS, see the Guide
to VAX/VMS Software Installation and the Guide to VAX/VMS System
Management and Daily Operations.

NOTE

As of VMS Version 4.4, Guide to VAX/VMS System Management
and Daily Operations is retitled to VAX/VMS System Manager’s
Reference Manual.
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1.1 Hardware Requirements

Hardware requirements for the RETOS installation are:

* A VAX operating system with one of the following for installation of
the software:

- 1600 BPI Magnetic Tape
- RX50 Disk Drive
- TK50 Tape Drive
¢ A MicroVax I, MicroVax II, VAXstation I, or VAXstation II system with:
- RX50 Disk Drive or TK50 Tape Drive (software installation)
- RD52, RD53, or RD54 System Disk

A graphics terminal or a printer is NOT required to install or run the
software.

1.2 Software Requirements

The only software requirement for RETOS installation is that RETOS
Version 1.0 requires VAX/VMS Version 4.4 or later or MicroVMS Version
4.4 or later. The installation procedure uses the VMSINSTAL utility.

1.3 Preparing to Install RETOS

Your bill of materials specifies the number and contents of your media. Be
sure to check the contents of your distribution kit against the list in the
RETOS Bill of Materials. The kit should include the following:

* Software labeled VAX/VMS RETOS, Version 1.0, in one of the above
listed media forms (See Section 1.1.)

®  RETOS Installation and User’s Guide
To mount the distribution medium, see the Guide to VAX/VMS Software

Installation pertaining to your system. This gnide also details several
options to the installation procedure; be sure to read it.
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1.3.1 Access to the On-Line Release Notes

RETOS provides on-line release notes. To get access to them, you can
choose either to display or print the release notes during the installation
procedure.

The prompt to display or print the release notes appears in the installation
procedure dialog, as noted in the description of step 3, only when you
invoke the VMSINSTAL utility with the N option.

1.3.2 Installation Requirements

Before you can install RETOS, you must have the following:

® 600 blocks of free disk space during and after installation (minimum)
* Two megabytes of physical memory (recommended)

* Approximate time: 2 to 3 minutes, depending on your type of media
and your system configuration.

1.4 Using VMSINSTAL

After you log in to the system manager’s account to install RETOS, set
the default device to SYS$UPDATE: and then invoke VMSINSTAL, a
command procedure that executes the installation of this product. When
you enter the command line to invoke VMSINSTAL, as described in step
2 of the installation dialog, you provide the following parameters:

1. facility_name_and_version_number n — The variable n represents
the point release number of your particular product. For this release,
RETOS010 is the facility_name_version_number.

Refer to the label on the RETOS distribution kit or the RETOS Bill of
Materials for the point release number of your kit. You can also enter
an asterisk (*) in place of facility_name_and_version_number n. For
example, the first parameter to VMSINSTAL for RETOS Version 1.2
could be either RETOS012 or *.

2. The device name — Device names have the form ddn:, where dd is
the device code, and # is the unit number. The variable device-id is
the device name used in examples in this document.
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It is not necessary to use the console drive for installing RETOS. If you
do use the console drive, when the installation is complete, be sure to
replace any media you may have found in the drive. You cannot use

the console drive if you are installing RETOS on a VAX 8600 or 8650.

OPTIONS N — Specify N with the OPTIONS keyword to specify that
release notes be displayed or printed, for example:

$ QSYS$UPDATE:VMSINSTAL RET0S010 device-id OPTIONS N

VMSINSTAL prompts you for the product and device names if you do
not supply these parameters. However, if you omit the OPTIONS N
parameter, VMSINSTAL does not display the release notes query.

When you invoke VMSINSTAL, it asks:

Are you logged in to the system manager’s account?

DIGITAL recommends that you install layered software from the
system manager’s account.

Do you have adequate quotas for installing layered products?

VMSINSTAL checks for the following quota values:
e ASTLM =24

e BIOLM =18

e BYTLM = 18000
e DIOLM =18

e ENQLM =30

e FILLM =20

VMSINSTAL then checks to see if either of the following conditions
exists and should be discontinued prior to resuming the installation:

*  Whether DECnet is up and running

e If there are any users logged in to the system

If VMSINSTAL detects either condition, VMSINSTAL gives you the
opportunity to stop the installation procedure by prompting you to
continue; to stop the installation, simply press RETURN. In most

cases, it should not be necessary to stop the installation because
DECnet is running or other users are logged in to the system.

RETOS Installation 1-5



1.5 Installing RETOS

This section contains excerpts from the installation dialog and explanatory
text.

Enhancements to VMSINSTAL in future releases of VMS may result in
additional prompts appearing during the course of the installation. Such
prompts may not be documented in this installation section; however,
the installation should proceed normally. Refer to the letter Read Before
Installing or Using for any notes pertaining to installing RETOS.

Step 1. Log in to the system manager’s account.

Username: SYSTEM
Password:

Step 2. Invoke VMSINSTAL.
Invoke VMSINSTAL as follows:

$ OSYS$UPDATE:VMSINSTAL RET0S010 device-id OPTIONS N
VAX/VMS Software Product Installation Procedure

It is dd-mmm-yyyy at hh:mm.
Enter a question mark (?) at any time for help.

If users are logged into the system, VMSINSTAL lists them on your screen
and asks if you want to continue:

% VMSINSTAL-W-ACTIVE, The following processes are still active:
* Do you want to continue anyway [NO]?Y
* Are you satisfied with the backup of your system disk [YES]? Y
The following products will be processed:

RETOS V1.0

Beginning installation of RETOS V1.0 at hh:mm
AVMSINSTAL-I-RESTORE, Restoring product saveset A...
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Step 3. Select release notes option.

Release Notes Options:
(1) Display release notes
(2) Print release notes
(3) Both

* Select option [3]: [RET

If you select option 1, VMSINSTAL displays the release notes immediately
on your terminal. If you select option 2, VMSINSTAL prompts you for a
queue name with the following prompt:

* Queue name [SYS$PRINT]:

After you enter a queue (or press RETURN to indicate the default output
print device, SYS$PRINT), VMSINSTAL asks if you want to continue with
the installation by displaying the following prompt:

Do you want to continue the installation [NO]J?7: Y

If you type NO or press RETURN, VMSINSTAL discontinues the installa-
tion.

If you type YES, VMSINSTAL continues with this message:

VMSINSTAL-I-RELMOVED, The products release notes have been successfully
removed to SYS$HELP

Step 4. Select installation options.

* Do you want to purge files replaced by this installation [YES]?

The installation procedure does not automatically purge files that are
replaced during the installation. These files reside in SYS$SYSTEM

and SYS$LIBRARY and constitute each release of RETOS. Purging is
recommended; you must press RETURN to request that files be purged.
If you do not want the files purged, type NO in response to the question.
The system Help files are updated in either case.

* Do you want to run the IVP after installation [YES]?

The installation verification procedure (IVP) runs tests to ensure that

the installation was successful. If you do not want to run the IVP, type
NO in response to the question. Press RETURN to run the IVP after the
installation. If this option was chosen, the installation procedure calls the
IVP to verify that RETOS was successfully installed.
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VMSINSTAL now moves files to their target directories and ends the
installation.

%VMSINSTAL-I-MOVEFILES, files will now be moved to their
target directories...

Installation of RETOS V1.0 completed at hh:mm
VMSINSTAL procedure done at hh:mm

$ LOGOUT
SYSTEM logged out at dd-mmm-yyyy hh:mm:ss.ss

When the RETOS installation procedure is complete, you can choose

to install more products or end the installation procedure. To end the
installation procedure, type EXIT or press RETURN. If you removed any
media from the console drive before beginning, you should replace it now.

1.6 Files Created or Modified During the Installation

Files moved to the target directory during a RETOS installation include
the following;:

* SYS$SYSTEM:[SYSEXE|RETOS.EXE

* SYS$SYSTEM:[SYSEXE.RETOS$]JFONTAB.FDF
* SYS$SYSTEM:[SYSEXE.RETOS$]FNT07.EXE

* SYS$SYSTEM:[SYSEXE.RETOS$]FNTO08.EXE

* SYS$SYSTEM:[SYSEXE.RETOS$]FNT10.EXE

* SYS$SYSTEM:[SYSEXE.RETOS$]FNT14.EXE

* SYS$SYSTEM:[SYSEXE.RETOS$]FNT16.EXE

* SYS$SYSTEM:[SYSEXE.RETOS$]FNT12X14.EXE
* SYS$SYSTEM:[SYSEXE.RETOS$]FNT12X29.EXE
* SYS$SYSTEM:[SYSEXE.RETOS$|FNT15X38.EXE
* SYS$SYSTEM:[SYSEXE.RETOS$]FNT8X38.EXE

In addition, SYS$HELP:HELPLIB.HLB is updated to include the new

version of the RETOS help text; the RETOS release notes are copied to
SYS$HELP:RETOS010.RELEASE_NOTES.
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The following files have been created or modified by the installation
procedure:

* [SYSEXEJRETOS.EXE

* [SYSMGRJRETOS_STARTUP.COM

* [SYSHLPJRETOS_HELP.HLB

 [SYSHLPJRETOS010.RELEASE_NOTES
[SYSEXE.RETOS$]JFONTAB.FDF
[SYSEXE.RETOS$]FNT07.EXE
[SYSEXE.RETOS$]FNT08.EXE

¢ [SYSEXE.RETOS$]FNT10.EXE
[SYSEXE.RETOS$]FNT14.EXE
[SYSEXE.RETOSS$]FNT16.EXE
[SYSEXE.RETOS$]FNT12X14.EXE
[SYSEXE.RETOS$]FNT12X29.EXE

* [SYSEXE.RETOS$]FNT15X38.EXE

* [SYSEXE.RETOS$]FNT8X38 EXE

* [SYSTEST|RETOS_IVP.COM

* [SYSTESTJRETOS_TEST.PIC

1.7 Postinstallation Procedures

* VMSINSTAL deletes or changes entries in the process symbol tables
during the installation. Therefore, if you are going to continue using
the system manager’s account, you should log out and log back in
again to restore those symbols.

* Add the following line to the system startup command file
(SYS$MANAGER:SYSTARTUP.COM) to keep the RETOS symbol
and RETOS$FONT logicals available after each system reboot:

$ QSYS$MANAGER:RETOS_STARTUP

Execute this command on each CPU of the cluster, if you are installing
RETOS in a cluster environment.
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.
® Add the following command to the systemwide log-in procedure

(normally SYSSMANAGER:SYLOGIN.COM) to define the RETOS
symbol for system users:

$ RETOS :== $RETOS

1.8 Invoking RETOS

RETOS is now installed and can be invoked with the RETOS/qualifier
inputfile command line. (See Chapter 2.)

The installation procedure assigns a global symbol, so that the RETOS
command is recognized and processed. However, the symbol is not
assigned for those users who are logged in. All logged-in users who want
to use the RETOS command must log out of the system and log back in.

If RETOS will be used extensively on your system, you can reduce system
overhead and memory requirements by using the Install utility to install
RETOS as a shared image. See Section 1.11, Installing RETOS as a Shared
Image, for more information.

1.9 Error Conditions

If the installation procedure or IVP fails for any reason, one of the follow-
ing messages is displayed:

RETOS V1.0 Installation failed.
Please consult the RETOS installation chapter for further
information.

RETOS V1.0 Installation Verification Procedure failed.
Please consult the RETOS installation chapter for further
information.

An error during the installation can be caused by one or more of the
following conditions:

* Insufficient disk space to complete the installation
¢ Insufficient system virtual page count parameter

* Insufficient AST quota

* Insufficient buffered I/O byte count

* Insufficient subprocess quota

¢ Insufficient open file quota
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* Insufficient process paging file quota

* Insufficient process working set quota

* Insufficient system maximum working set

* Incorrect version of VAX/VMS or MicroVMS

For descriptions of the error messages generated by these conditions, see
the VAX/VMS System Messages and Recovery Procedures Reference Manual
and the Guide to VAX/VMS Software Installation.

If you are notified that any of these conditions exist, you should take
the appropriate action, as described in the message. You may need to
change a system parameter or increase an authorized quota value. If the
installation fails, you must restart the installation procedure from step 2.

If installation fails due to an IVP failure, contact a DIGITAL field represen-
tative.

1.10 Maintenance Updates

DIGITAL may periodically issue maintenance update releases of RETOS.
Each update consists of an installation kit. You should install this kit as
described in this book or in any documentation that may accompany the
maintenance update.

Each time a maintenance update is released, the version number changes.
For example, if the current version is Version 1.0, the version number

of the first maintenance update will be Version 1.1. In addition, the
maintenance update will usually include changes to the release notes. The
release notes state what changes have been made to RETOS since the
previous release.

Read the release notes before you install RETOS and at any time after the
product is installed. For information on reading the release notes before
RETOS is installed, follow the installation procedure up to step 3. At that
point, you can choose to type or print the release notes and discontinue
installation. To read the release notes after installation, type or print the
file SYSSHELP:RETOS010.RELEASE_NOTES.

The Help file also directs you to the release notes file. After installation,
type:
$ HELP RETOS RELEASE_NOTES
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1.11 Installing RETOS as a Shared Image

If you wish to install RETOS on a system that will use it extensively, you
can reduce the system overhead and memory requirements by installing it
as a shared image. To install RETOS as a shared image on a system that
is currently running, use the Install utility while you are logged in under
the system manager’s account.

DIGITAL recommends that you perform the following steps on a system
that has just been bootstrapped. If errors occur, consult the Guide to
VAX /VMS System Management and Daily Operations.

Step 1. Invoke the Install Utility.

$ INSTALL :== $RUN SYS$SYSTEM:INSTALL/COMMAND_MODE

$ INSTALL

Step 2. Install RETOS as a shared image.

INSTALL> SYS$SYSTEM:RETOS . EXE/OPEN/SHARED

INSTALL>

Step 3. Update the system start-up file to install RETOS.

Include the following lines in SYSSMANAGER:SYSTARTUP.COM (the
site-specific start-up file) to ensure that RETOS is installed as a shared
image each time the system is bootstrapped:

$ INSTALL :==RUN SYS$SYSTEM:INSTALL/COMMAND_MODE
$ INSTALL
SYS$SYSTEM: RETOS . EXE/OPEN/SHARED

Then, RETOS will be installed each time the system is bootstrapped.

1.12 Determining and Reporting Proeblems

If an error occurs while you are using RETOS, and you believe that the
error is due to a problem in RETOS, submit a Software Performance
Report (SPR). If you find an error in the RETOS documentation, fill out
and submit the READER’S COMMENTS form appearing at the back of
the manual in which the error was found.
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When you prepare to submit an SPR, please do the following:

1. Describe as accurately as possible the state of the system and the
circumstance when the problem occurred. Include in the descrip-
tion the version number of RETOS being used. (You can find the
version number by entering the DCL command, HELP RETOS
RELEASE_NOTES.) Illustrate the problem with specific examples.

If you report a documentation error, specify the title of the manual
and include the section and page number where the error occurred.
2. Reduce the problem to as small a size as possible.

3. Remember to include listings of any command files, relevant data files,
and so on.

4. Provide a listing of the ReGIS file.

5. Submit sources on machine-readable media (floppy diskette or mag-
netic tape), if possible. All media will be returned to you when the
SPR is answered.

6. Report only one problem per SPR. This will facilitate a more rapid
response.

7. Mail the SPR package to DIGITAL.

Experience shows that many SPRs contain insufficient information to
duplicate or identify the problem. Complete and concise information will
help DIGITAL give accurate and timely service to software problems.

1.13 Sample Installation

Following is a sample installation of RETOS. Installation messages may
vary due to system conditions and the options you choose.

Username: SYSTEM
Password:

Last interactive login on Monday, 18-MAY-1987 21:59
Last non-interactive login on Tuesday, 19-MAY-1987 03:00

$ set def sys$update
$ Qvmsinstal retos010 bee$dubO: [retos.retos010] options n

VAX/VMS Software Product Installation Procedure V4.5
It is 19-MAY-1987 at 13:36.
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Enter a question mark (?) at any time for help.
AVMSINSTAL-W-DECNET, Your DECnet network is up and running.
AVMSINSTAL-W-ACTIVE, The following processes are still active:
WOPR CLUSTER
COMBAR_1
Proud 4MClub VP
Marino - TD!!
TORRES_1
* Do you want to continue anyway [NO]? yes
* Are you satisfied with the backup of your system disk [YES]? yes

The following products will be processed:

RETOS V1.0
Beginning installation of RETOS V1.0 at 13:36
AVMSINSTAL-I-RESTORE, Restoring product saveset A...
Release Notes Options:

1. Display release notes
2. Print release notes
3. Both 1 and 2

* Select option [3]: 2
* Queue name [SYS$PRINT]: alpha$print

Job retos010 (queue ALPHA$PRINT, entry 598) pending

* Do you want to continue the installation [N]? Y
%VMSINSTAL-I-RELMOVED, The products release notes have been successfully
moved to SYS$HELP.

During this installation, new files will be provided to replace existing
versions. You may purge these older versions to save disk space, or keep
them if you feel they may be of use. Purging is recommended.

* Do you want to purge files replaced by this installation [YES]? yes

Most products provide an Installation Verification Procedure (IVP)
which verifies the completeness and accuracy of the installation.
You may wish to run the IVP immediately after installation.

* Do you want to run the IVP after the installation [YES]? yes

AVMSINSTAL-I-SYSDISK, This product creates system disk directory VMI$ROOT: [SYSEXE.RET0S$]

The RETOS$FONTS logical and the RETOS symbol will disappear the next
time the system is rebooted. To make them appear after each boot,
add the following line to the system startup command file,
SYS$MANAGER : SYSTARTUP . COM:

$ OSYS$MANAGER:RETOS_STARTUP

If you are installing RETOS into a cluster environment make sure that
this command is executed on each CPU of the cluster.

To define the symbol RETOS for each user who logs in, add the following
command to the system-wide login procedure (mormally
SYS$MANAGER : SYLOGIN.COM) :
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$ RETOS :== $RETOS
#VMSINSTAL-I-MOVEFILES, Files will now be moved to their target directories...
Installation of RETOS V1.0 completed at 13:42

VMSINSTAL procedure done at 13:42
$ log

SYSTEM logged out at 19-MAY-1987 13:58:02.40
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Chapter 2

Using RETOS

2.1 The Converter User

Users of RETOS generally fall into two groups:

* Those who use applications, such as DECslide or DECgraph, that
produce ReGIS files

* Programmers who write applications that produce ReGIS output files

RETOS converts ReGIS to sixel graphics. Typically, a user previews a
ReGIS file on a video terminal. Connected to the printer port of this
terminal is a sixel printer. Since the printer supports sixels for bit map
display, the ReGIS output file requires conversion to sixel graphics before
printing.

Send your RETOS-converted file through your DIGITAL video terminal, to
a printer attached to your printer port, by using the DCL TYPE command
($ TYPE filename) and the Printer Control Mode. To enter and exit Printer
Control Mode, put the following escape sequences at the top and bottom
of the converted file:

* To enter Printer Control Mode: ESC[5 i
* To exit Printer Control Mode: ESC [ 4 i
NOTE

Make sure that you set your terminal to NO BROADCAST
before using Printer Control Mode. Otherwise, a message
received on your terminal could interrupt the printing of your
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file and create unwanted characters and white space in your
drawing.

Another RETOS environment might find several users sharing a sixel
printer, such as the L]J250, through a print queue. In either case, sharing
an LJ250 through a print queue or using a sixel printer connected to your
printer port, you access RETOS by using a command line at the $ (dollar
sign) or system prompt. For a detailed description of the command syntax
including supported qualifiers, see Sections 2.2 and 2.4.

To print your newly-converted sixel graphics file on a printer connected to
a print queue, use the DCL PRINT command.

Using the terminal’s Print Screen function, which dumps the terminal’s
screen to the printer, is an alternative method of printing your ReGIS file.
However, using RETOS offers the following advantages:

* Page size and resolution compatibility of printer and terminal (The
picture is scaled to fit on the output page.)

® Availability of the full range of colors and resolutions on printers like
the LJ250

* Ease of sharing graphics files (through electronic mail, for example)

* Separation of conversion and printing (Files can be converted in

a batch job and printed through a print queue without operator
intervention.)

® Sharing of a printer by several users (use of a print queue rather than
a terminal’s printer port)

2.2 RETO0S Command Syntax

2-2 Using RETOS

RETOS command syntax is as follows:

$ RETOS/qualifiers inputfile

where:

RETOS is the name of the ReGIS to sixel graphics converter
qualifiers is zero or more command qualifiers

inputfile is the name of the ReGIS file to be converted to sixel graphics



2.3 Format of the Input File

Ideally, RETOS input files contain pure ReGIS graphics. RETOS treats
characters in this file as ReGIS commands with the exception of ANSI
escape sequences and controls, which it parses and ignores.

Your input file can contain variable length records as long as no record is
larger than 512 bytes.

See Chapter 3 for information on ReGIS command syntax.

2.4 Supported Command Qualifiers

This section describes the command syntax qualifiers supported by
RETOS. Use these qualifiers to select characteristics for the ReGIS-to-sixels
conversion. All command qualifiers are optional.

Command qualifiers can be abbreviated by using the least number of
unique characters.

NOTE

Default values for each qualifier depend on the value of the
/DEVICE qualifier you select. RETOS preset default values are
those associated with /DEVICE=L]J250.

i

2.4.1 /BACKGROUND=bckgnd

The /BACKGROUND-=bckgnd qualifier designates the background color

of the output page. Select bckgnd from one of the keywords: BLACK,
WHITE, or COLOR. RETOS does not write sixel data in the background
color, which is normally BLACK for video terminals and WHITE for
printers. If you specify /BACKGROUND=COLOR, RETOS writes sixel
data in all colors, including black and white, and considers the background
color to be BLACK. The default is /BACKGROUND=WHITE.

See Section 2.4.2 for a description of the effect of the /BACKGROUND
qualifier with the /NOCOLORS qualifier.
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2.4.2 /COLORS=n; /NOCOLORS
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The /COLORS=n qualifier specifies the number of colors or intensities,
including black and white, to display on the output device at the same
time. Two is the minimum number and 256 is the maximum number. The
default is /COLORS=256.

The /NOCOLORS qualifier indicates that RETOS produces black and
white sixels rather than gray or colored sixels. In the output, a 0 repre-
sents pixels drawn in the background color; a 1 represents pixels drawn in
any other color. Therefore, the output file contains no color information.

NOTE

When your destination device is a black and white printer,
such as the LN03 PLUS, RETOS conversion works best if the
input file is also black and white. Otherwise, anything that is
black on the screen is white on the page, and anything that is
not black on the screen is black on the page. This means, at
best, that all bars in a graph or slices of a pie print black. At
worst, the entire page prints black if you draw the picture with
a white background and gray bars or gray pie slices. DECgraph
and DECslide users, for example, should select monochrome
output for RETOS conversion to be printed on a black and
white device.

With the /NOCOLORS qualifier selected, the combination of /BACKGROUND
and /REVERSE_VIDEO qualifiers determines the background color. See
Table 2-1.

Table 2—-1: Background Color with /NOCOLORS Qualifier
/BACKGROUND Setting

/REVERSE_VIDEO Setting BLACK WHITE COLOR

/REVERSE_VIDEO WHITE BLACK WHITE

/NOREVERSE_VIDEO BLACK WHITE BLACK
NOTE

/COLORS=2 and /NOCOLORS are not equivalent.
/COLORS=2 means that the entire picture is drawn in two
colors. For example, you can draw in red and blue, or in yellow
and pink, but you can use only two different colors on each



page. /NOCOLORS means that no color information is written

to the output file; each pixel is either on or off. /NOCOLORS

output is generally black and white.

2.4.3 /DEVICE=devicetype

The /DEVICE=devicetype qualifier names the destination device — printer
or terminal. Select one of the following keywords as the devicetype:
LJ250, LJ252, LNO3_PLUS, LN03, LA75, LA50, LA210, LA100, VT340,
VT330, VT241, or VT240. The default is /DEVICE=L]J250. Specifying

/DEVICE=L]252 has the same effect as specifying /DEVICE=L]250.

This qualifier determines default values for other RETOS qualifiers. See
Tables 2-2 and 2-3 for the specific qualifiers set for each device type.

Table 2-2: Qualifiers Selected with /DEVICE=printertype

Qualifier L)250 LA50 LA75 LA210 LA100 LNO03 LNO03_PLI
/ORIENTATION =Pt =P =P =P =P =P =P

/SIZE =(8,10.5) =(8,10.5) =(8,10.5) =(8,10.5) =(8,10.5) =(8,10.25) =(8,10.25)
/RESOLUTION =(90,90) =(144,72) =(144,144) =(330,72) =(132,72) =(100,100) =(300,300)
/MARGIN =(0,0) =(0,0) =(0,0) =(0,0) =(0,0) =(0,0) =(0,0)
/COLORS =256 — — — — — —
/NOCOLORS — set set set set set set
/BACKGROUND =WHITE =WHITE =WHITE =WHITE =WHITE =WHITE =WHITE
/REVERSE_VIDEO  set set set set set set set
/NOREVERSE_VIDEO— — — — — —_ —
/LEVEL =2 =1 =2 =1 =1 =2 =2
/GRID_UNITS =Dt =D =D =D =D =PX:300§ =PX:300
/MONOCHROME — set set set set set set

/NOMONOCHROME set

§PX stands for PIXEL.
tP stands for PORTRAIT.

{D stands for DECIPOINT.
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Table 2-3: Qualifiers Selected with /DEVICE=terminaltype

Qualifer VT240 VT241 VT330 VT340
/ORIENTATION =Pt =P =P =P
/SIZE =(8,4.8) =(8,4.8) =(8,4.8) =(8,4.8)
/RESOLUTION =(100,50) =(100,50) =(100,100) =(100,100)
/MARGIN =(0,0) =(0,0) =(0,0) =(0,0)
/COLORS =4 =4 =4 =16
/NOCOLORS — — — —
/BACKGROUND =COLOR =COLOR =COLOR =COLOR
/REVERSE_VIDEO — — — —
/NOREVERSE_VIDEO set set set set
/LEVEL =1 =1 =2 =2
/GRID_UNITS =Dt =D =D =D
/MONOCHROME set — set —
/NOMONOCHROME — set — set
tP stands for PORTRAIT.
1D stands for DECIPOINT.

NOTE

After selecting a destination device, print only the resulting sixel
file on that kind of device. The /DEVICE qualifier automatically
selects the right grid size and aspect ratio for the device you
name. Printing or displaying the file on a different device type
may produce poor results.
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2.4.4 /GRID_UNITS=gru

The /GRID_UNITS=gru qualifier specifies the units for the horizontal grid
size (distance between adjacent dots) in the output file. This applies only
to level 2 devices. The variable gru is either DECIPOINTS or PIXELS:n.
If gru is DECIPOINTS, RETOS gives the grid size in decipoints. If gru

is PIXELS:n, where n is the (integer) horizontal hardware resolution in
dots/inch, RETOS gives the grid size in pixels. RETOS calculates the
horizontal grid size based on the horizontal resolution provided in the
command line. The default is /GRID__UNITS=DECIPOINTS.

NOTE

For some devices, such as the L]250, the grid size must be in
decipoints. For other devices, such as the LN03, giving the
grid size in pixels provides for maximum accuracy. A pixel is
the smallest piece of an image as defined by the generating
software. A decipoint is 1/720”".

2.4.5 /LEVEL=n

The /LEVEL=n qualifier indicates the sixel graphics conformance level of
the output device. The variable n is either 1 or 2. The VT240 is level 1,
and the L]J250 is level 2. See Tables 2-2 and 2-3 for the sixel graphics

conformance level of other devices supported by RETOS. The default is

/LEVEL=2.

NOTE

Level 1 or level 2 in this qualifier refers to sixels only. For
example, a level 2 sixel device is not the same as a level 2 ANSI
device. The VT340 is a level 2 sixel device and a level 3 ANSI
device.
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2.4.6 /MARGIN=(hmar,vmar)

The /MARGIN=(hmar,vmar) qualifier designates the horizontal and vertical
margins for the output page in inches. Give these numbers in decimal
fractions.

These margins add to the margins that output devices impose; there-
fore, they are within the boundaries defined by the /SIZE qualifier.
For example, the L]250’s output page size is 8” x 10.5”. By setting
/MARGIN=(0.5,0.5), you get an additional margin of 0.5” on all sides,
and your graphics print in a 7” x 9.5” area (see Figure 2-1 below). The
default for supported devices is /MARGIN=(0,0).

Figure 2-1: RETOS/DEVICE=LJ250/MARGINS=(0.5,0.5) in-

putfile
8.5"
8.0
70" le———— Paper size
11.0” .
B
10.5
| /S1ZE=(8,10.5)
9.5
[ - /MARGIN=(0.5,0.5)
MLO-1062-87

2.4.7 /MONOCHROME; /NOMONOCHROME

The /MONOCHROME qualifier identifies the output device as a
monochrome device; that is, the device displays shades of gray instead of
colors. RETOS initializes the color map as a gray scale and converts RGB
color specifiers into appropriate gray values. The output file then contains
only the lightness component of colors.
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RETOS ignores the /MONOCHROME qualifier if /NOCOLORS is in
effect; /NOCOLORS implies that the output device is monochrome.

NOTE

RGB, standing for red, green, and blue, is a way to express
colors. RETOS converts RGB colors to HLS colors, so that
LJ250 colors match more closely with video colors.

The /NOMONOCHROME qualifier identifies the output device as a color
device. RETOS initializes the color map to the default color map (see
Table 3-5) and writes HLS colors to the output file.

2.4.8 /ORIENTATION=Ip

The /ORIENTATION=Ip qualifier selects either portrait mode (the x axis
is the horizontal axis) or landscape mode (the y axis is the horizontal
axis) as the page printing orientation. The variable Ip is one of the two
keywords: LANDSCAPE or PORTRAIT. The default for supported devices
is /ORIENTATION=PORTRAIT. Figure 2-2 shows the two orientation
modes.
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origin

Figure 2-2: Page Printing Orientation

LANDSCAPE ORIENTATION PORTRAIT
ORIENTATION
- origin —
—

Vertical

direction (Y)
Vertical
direction (Y)

Horizontal direction (X)

Horizontal direction (X)

MLO-1063-87

2.4.9 /OUTPUT=outputfile

The /OUTPUT=outputfile qualifier specifies the name of the sixel graphics
output file. If you do not specify an output file name, the converter uses
the ReGIS (input) file name with a .SIX file type. If you want to place the
sixel (output) file in a directory other than the current directory, you must
specify the directory name in the /OUTPUT qualifier.

2.4.10 /RESOLUTION=(hres,vres)
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The /RESOLUTION=(hres,vres) qualifier specifies the horizontal and verti-
cal resolutions of the output device in dots/inch. Provide these resolutions
in decimal fractions. Normally, you do not need to change the resolution
settings. If you do change the settings, specify only a resolution supported
by the intended output device. The default is /RESOLUTION=(90,90).



2.4.11 /REVERSE_VIDEO; /NOREVERSE _VIDEO

The /REVERSE_VIDEO qualifier dictates inversion of the lightness
component of colors in the output file. An HLS color of H50 L70 S20
becomes H50 L30 520. Subtract the lightness value (L70) from 100 to
calculate the /REVERSE_VIDEO lightness value (L30). This means that
a picture designed for a video terminal having a black background has
a white background when printed on white paper. If /NOCOLORS is
in effect, specifying /REVERSE_VIDEO reverses the background color
specified by /BACKGROUND; black becomes white and vice versa.

The /NOREVERSE_VIDEO qualifier specifies that the lightness compo-
nent of colors not be inverted.

See Section 2.4.2 for the combined effect of this qualifier and the
/NOCOLORS qualifier.

NOTE

HLS stands for hue, lightness, and saturation. This is a method
of expressing colors in ReGIS and sixel graphics. For more
information, refer to Chapter 3, Table 3—4.

2.4.12 /SIZE=(width,height)

The /SIZE=(width, height) qualifier specifies the sixel graphics output page
width and height in inches. Provide the width and height in decimal
fractions, as =(8,10.5). The default is /SIZE=(8,10.5).

These margins do not include margins that output devices impose. For
example, the L]J250 imposes a 0.25” margin. For a paper size of 8.5” x
117, the /SIZE qualifier for the LJ250 is =(8,10.5) or 8” x 10.5”. When you
select a destination with the /DEVICE qualifier, RETOS provides you with
the proper output page size.

2.5 Default Values

Section 2.5.1 lists RETOS’s device-dependent defaults. RETOS provides
you with default file types, discussed in Section 2.5.2, and initial default
qualifiers, explained in Section 2.5.3.
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2.5.1 Device-Dependent Parameters

RETOS has the following device-dependent defaults:

Default coordinate system: S(A[0,0][799,479))
Macrograph storage: 20,000 bytes
Position stack: 16 positions
Loadable alphabets: 3

Default text display size: T(S[9,20])
Default text unit size: T(U[8,20])

2.5.2 Default File Types

If you do not provide a file type for the ReGIS input file, the file type
defaults to .PIC. If you do not specify the sixel output file, the default
output file name is the input (ReGIS) file name with a .SIX file type
extention.

RETOS writes the sixel graphics file to the current directory, unless you
include a directory name in the /OUTPUT qualifier.

2.5.3 Initial Default Values

Each time you invoke RETOS, the default output device type is the LJ250
printer. Other initial values determined by this default qualifier are as
follows:

s /ORIENTATION=PORTRAIT
e /SIZE=(8,10.5)

s /RESOLUTION=(90,90)

¢ /MARGIN=(0,0)

e /COLORS=256

¢ /BACKGROUND=WHITE

s /REVERSE_VIDEO

s /LEVEL=2

e /GRID_UNITS=DECIPOINTS
¢ /NOMONOCHROME
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2.5.4 Selecting Default Values

If you make another /DEVICE qualifier selection, some of the preceding
default values change. For values specific to the selected device, refer to
Tables 2-2 and 2-3. Other output devices supported by RETOS include
the following:

LA50 printers

LA75 printers
LA100 printers
LA210 printers
LNO3 printers

LNO03 PLUS printers
VT240 terminals
VT241 terminals
VT330 terminals
VT340 terminals

2.6 Error Messages

RETOS prints an error message before exiting if any of the following
conditions occur:

RETOS cannot open the input file.
RETOS cannot open the output file.
An unexpected I/0 error occurs.
The command syntax is invalid.

Following is a list of error messages produced by RETOS with a sug-
gested action for each error. The variable filename indicates that the error
message includes a file name.
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% RETOS-F-OPENFILE, Error opening file filename for input
P g p

Explanation. RETOS could not open the ReGIS source file or a
font file.

User Action. Reenter the command with the name of a source
file you can read or ensure that you can read the font files in the
RETOS$FONTS directory.

% RETOS-F-CREATEFILE, Error creating file filename
Explanation. RETOS could not create the sixel output file.

User Action. Reenter the command with a valid file name.

% RETOS-F-READFILE, Error reading from file filename

Explanation. RETOS encountered an RMS error when it tried to
read from the ReGIS source file or from a font file.

User Action. Reenter the command after ensuring you can read
the file.

% RETOS-F-WRITEFILE, Error writing to file filename

Explanation. RETOS encountered an RMS error when it tried to
write to the sixel output file.

User Action. Reenter the command after ensuring you can write
on the file.

% RETOS-F-CLOSEFILE, Error closing file filename

Explanation. RETOS encountered an RMS error when it tried to
close the source file or output file or a font file.

User Action. If the output file is corrupted, reenter the command
after ensuring that you can write on the file.

% RETOS-F-PARSEFILE, Error parsing file name filename

Explanation. RETOS encountered an RMS error when it tried to
parse the given file name.

User Action. Reenter the command with a valid file name.



% RETOS-F-SEARCHFILE, Error searching for file filename

Explanation. RETOS encountered an RMS error when it tried to
search for the given file.

User Action. Reenter the command with a valid name.

% RETOS-F-CONNECTFILE, Error connecting to file filename

Explanation. RETOS encountered an RMS error when it tried to
connect to the record stream for the given file.

User Action. Reenter the command after ensuring that you can
access the file.

% RETOS-F-BADFORMAT, File filename is in invalid format

Explanation. RETOS found a font file that was formatted
incorrectly.

User Action. Reinstall RETOS from the distribution medium.

% RETOS-F-VMERROR, Error allocating virtual memory

Explanation. RETOS encountered an error when it called
LIB$GET_VM. Your page size is too large for the system
configuration.

User Action. Reenter the command with a lower resolution or
a smaller page size, or contact the system manager for a larger
page size quota. Refer to Section 2.8.2 for more information.

% RETOS-F-BARPARAM, Command qualifier value out of range

Explanation. A qualifier in the command line has a value that is
too low or too high.

User Action. Reenter the command with valid qualifier values.

In addition, RETOS produces RMS error messages and other standard
error messages providing further information about errors. RETOS does
not report ReGIS errors.
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2.7 Supported Output Devices

RETOS supports the following output devices: LJ250, L]J252, LN03
PLUS, LNO03, LA75, LA50, LA210, and LA100 printers, and VT340,
VT330, VT241, and VT240 terminals. To obtain compatibility among
output devices, so that the same RETOS-converted sixel file can be
printed on more than one device type, choose a resolution and confor-
mance level supported by the desired output devices. For example, use
/LEVEL=1/RESOLUTION=(144,72), if you want the output file to be
compatible with the LA50 printer.

Selecting /DEVICE=LA50 in the RETOS command line allows you to print
the output file on most printers except the LA100 and the LA210 printers.
If you use /DEVICE=LA100, the picture looks right on the LA100 and
LA210 printers. '

2.7.1 LJ250
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and LJ252 Printers

The LJ250 printer is a color ink jet printer. Output can be in 8 colors at
180 dots/inch or in 256 colors at 90 dots/inch (using half-toning). Other
resolutions that the device supports include:

s 256 colors — (90,90), (90,45)

* 8 colors — (180,180), (180,90), (180,72), (144,72), (90,36), (72,72),
(72,36), (36,36)

Specify the following qualifiers to obtain high resolution output:
/RESOLUTION=(180,180) /COLORS=8

The LJ252 printer is the same as the LJ250 printer except that the L]J252
printer has a parallel communications interface.

When printing transparencies on the LJ250 or L]J252, leave an inch at the
top and bottom of the page. The printers cannot print the top inch of a
single-fed sheet. Use /SIZE=(8,9) to allow for a .25” margin on the left
and right of the transparency and a 1” margin on the top and bottom of an
8” x 11” page. Use the /SIZE qualifier rather than the /MARGIN qualifier,
since the hardware imposes the margin.



2.1.2

LNO3 PLUS and LNO3 Printers

The LNO03 PLUS and LNO3 printers are laser printers producing 300
dots/inch output. Files converted with the /DEVICE=LNO03 qualifier print
correctly on the LNO3 PLUS printer and vice versa. However, some high
resolution sixel files cause picture complexity errors on the LN03 printer,
so RETOS uses a default resolution of 100 dots/inch for the printer. Using
a lower resolution when printing on the LN03 PLUS printer may also
improve performance.

RETOS output for LNO3 PLUS emulation on the PRINTSERVER 40 print
systems and the LNO3R ScripTPRINTER is not supported. DIGITAL recom-
mends that you use /PARAMETERS=(DATA_TYPE=REGIS) in the PRINT
command line to print ReGIS files on these print systems.

2.1.3

LA75 Printers

In addition to the default resolution of (144,144), the LA75 printer sup-
ports the following resolutions: (180,72), (90,36), (144,72), and (36,36).
Notice that the horizontal resolution can be increased at the expense of
the vertical resolution.

2.7.4

LA50 Printers

The LAS50 printer supports two resolutions: (144,72) and (180,72). Select
the appropriate resolution by setting a switch on the back of the printer.
RETOS uses a default resolution of (144,72). If your printer is set to the
2.5:1 aspect ratio mode, use /RESOLUTION=(180,72).

2.1.5

LA210 Letterprinters

The LA210 Letterprinter supports the following resolutions: (330,72),
(220,72), (165,72), (132,72), (110,72), (94,72), (83,72), and (74,72).

2.7.6

LA100 Printers

The LA100 printer supports only (132,72) resolution output.
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2.1.7 VT340, VT330, VT241, VT240 Terminals

The VT340, VT330, VT241, and VT240 video terminals have various
physical resolutions. RETOS uses 100 dots/inch as the video terminal
horizontal resolution. For example, the VT340 has 800 horizontal pixels
and 480 vertical pixels; its resolution is (100,100) and its size is (8,4.8).

Normally, you display ReGIS files on these terminals without a RETOS
conversion, since these terminals support the ReGIS protocol.

2.8 Improving RETOS Performance

The following sections give hints on how to increase the speed of ReGIS-
to-sixel conversion and how to avoid a system deadlock.

2.8.1 Increasing Conversion Speed

RETOS can take several minutes to convert high resolution files (180
dots/inch on the L]J250, for example). You can use the following tech-
niques to speed up conversion:

* Reduce the output file resolution (use 90 dots/inch on the LJ250
instead of 180 dots/inch).

* Increase the working set size for RETOS users.
* Run RETOS on lightly loaded systems or at non-peak hours.
* Add more physical memory to your VAX system.

2.8.2 Avoiding VMS System Deadlock
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RETOS runs as an unprivileged user process and should not, in theory,
create a VMS system deadlock. Depending on system parameter settings
and the size of the page file and swap file, RETOS could allocate a bit map
so large that VMS goes into a deadlock. Using RETOS to convert files
with extremely high resolutions and unusually large page sizes can stop
the system. Using the /DEVICE qualifier for your output device does not
cause this problem; overriding these values can.



Normally, if RETOS calls for too much memory, you receive an insufficient
virtual memory error message as follows:

% RETOS-F-VMERROR, Error allocating virtual memory

However, if the user’s page file quota (limit) and the VIRTUALPAGECNT
system generation parameter are too high compared to the size of the
page file, then RETOS can allocate a bit map too large for the page file,
and the system stops. The page file quota limits the number of pages that
your process can use in the system page file, which is shared by all system
processes.

If the bit map is too large for the system swap file, other processes cannot
create pages in the page file, and the system also deadlocks.

To calculate the virtual memory required for a RETOS bit map,
/DEVICE=LNO3PLUS, for example, do the following:

1. Multiply the x resolution by the y resolution (300 x 300).

2. Multiply by the x and y /SIZEs (300 x 300 x 8 x 10.25).

This is the number of pixels in the bit map.
3. Divide by the number of pixels in a byte (300 x 300 x 8 x 10.25/8).

Determine the pixels/byte as follows:

e 8 for /NOCOLORS or 2 colors (LN03, for example)
¢ 4 for 3 or 4 colors (VT240, for example)

e 2 for 5 to 16 colors (VT340, for example)

* 1 for 17 to 256 colors (L]J250, for example)

This is the number of bytes required for the bit map (922500 bytes).

4. Divide by 512 to determine the number of pages in the bit map (300 x
300 x 8 x 10.25/8/512 or 1802 pages).

Each page requires one block in the page file.

5. Add 150 blocks (pages) required by RETOS.EXE and 300 pages that
RETOS allocates for fonts (1802 + 450 pages).

RETOS memory requirements for /DEVICE qualifiers should not cause
problems on most systems. For /DEVICE=LNO3PLUS, RETOS requires
approximately 2250 pages. Two thousand pages equal one megabyte.
For /DEVICE=L]250, the RETOS default, the bit map is (90 x 90 x 8 x
10.5)/1 + (150 + 300) x 512 bytes, or about 1780 pages. However, if you
override the default qualifiers, with /DEVICE=LN03PLUS/COLORS=8 for
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example, RETOS requires more than 7500 pages. If the page file is too
small, the system deadlocks.

To help prevent these deadlocks, ask your system manager to increase the
size of the page file or reduce the page file quotas (limits) of RETOS users.
With a lower page file quota, RETOS fails before it deadlocks the system.
Reducing the VIRTUALPAGECNT parameter in SYSGEN has a similar
effect; it reduces the virtual memory that can be allocated by any process
in the system.

2.9 RETOS

Hints for DECgraph and DECslide

The following sections tell how to use selected RETOS qualifiers for better
results with DECgraph and DECslide files.

2.9.1 Creating Files for /NOCOLORS Devices
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DECgraph and DECslide users must generate a monochrome file rather
than a color file to create a ReGIS file that can be converted by RETOS
for printing on /NOCOLORS printers, such as the LN03 PLUS. You can
create a monochrome file interactively or by using a DCL command. Press
the [GoLD/M] or [PF1/M] key to create the required file while using DECgraph
or DECslide. DECgraph users can issue the following DCL command line
to produce a monochrome file:

$ GRAPH/NOINTER/MONOCHROME graphics_file

With DECslide, use the following DCL command to produce a
monochrome file:

$ SLIDE/NOINTER/MONOCHROME slide_file



2.9.2 Selecting Appropriate Backgrounds for Printing

By default, RETOS reverses the background color of files converted

for graphic printers. That is, RETOS changes the background from
black to white or from white to black. When you create drawings on

a screen with a black background, the default value provides the appro-
priate background for the output page. RETOS reverses the background
color to white. However, if your picture has a white background on the
screen, you must change the default value to avoid an unwanted black
background. Use the /NOREVERSE_VIDEO qualifier on the RETOS
command line, as follows: '

$ RETOS/DEVICE=printertype/NOREVERSE_VIDEO inputfile

2.10 RETOS Hints for DECpage

DECpage users can include RETOS output files in their documents in-
tended for LNO3 and LN03 PLUS printers. DECpage, Version 2.1, offers
three sizes of diagrams: small, large, and landscape. To produce diagrams
for these printers, select the appropriate RETOS command line when
converting your DECpage files:

* For a small diagram:

$ RETOS filename/DEVICE=LNO3_PLUS/SIZE=(3,2)
* For a large diagram:

$ RETOS filename/DEVICE=LNO3_PLUS/SIZE=(5,3.2)
* For a landscape diagram:

$ RETOS filename/DEVICE=LNO3_PLUS/SIZE=(7.6,4.9)

Do not use the /ORIENTATION=LANDSCAPE qualifier when producing
a landscape diagram, because DECpage rotates the picture.

NOTE

Normally, the LANDSCAPE graphic size is (7.5,4.8), but
because of a DECpage bug, you must use /SIZE=(7.6,4.9).
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Chapter 3

ReGIS Graphics

ReGIS (Remote Graphics Instruction Set) is a DIGITAL-developed graphics
protocol. This chapter describes the ReGIS display structure, the ReGIS
command structure, ReGIS commands supported by RETOS, and ReGIS
commands not supported by RETOS. This chapter also gives information
about the RETOS environment, including the converter’s handling of
ANSI text and escape sequences, screen addressing, color mapping,
compatibility with other ReGIS devices, and examples of the ReGIS to
sixel graphics conversion.

NOTE

RETOS supports VT240/241 and VT330/340 ReGIS. For
complete information about VT240/241 ReGIS, see the VT240
Series Programmer Reference Manual. For more information on
VT330/340 ReGIS, see the VT330/340 Programmer Reference
Manual.

3.1 ReGIS Definition

ReGIS is a set of internal commands used by subroutines to draw pictures
and plot data. It works by treating an image as a group of graphic objects.
Each graphic object is a standard geometric form: dot, line, curve, circle,
and arc. ReGIS lets you describe each form with a few commands. ReGIS
also allows you to create text.

ReGIS commands are encoded as ASCII character strings. The ReGIS
interpreter processes the ReGIS data serially, which allows the commands
to be transmitted across serial communications lines. In general, a ReGIS
string consists of a command keyletter followed by arguments.
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ReGIS is a graphics descriptor protocol rather than a programming lan-
guage. It has no algorithmic structure or arithmetic functions. However,
high-level programming languages can use ReGIS strings to generate
graphic images. Languages such as BASIC, FORTRAN, and Pascal can use
ReGIS strings in PRINT or WRITE statements.

3.2 ReGIS Display Structure

RETOS uses a default coordinate system of 800 horizontal by 480 vertical
logical units (for compatibility with the VT240/241 and VT330/340
terminals). RETOS scales these units to map them to the physical pixels
in the output device. Depending on your choice of coordinate system and
the resolution of the output device, several logical coordinates may map to
one physical pixel. Conversely, two adjacent logical coordinates may map
to two nonadjacent physical pixels.

Coordinate units in ReGIS commands refer to the logical coordinate
system. Most ReGIS commands use X/Y coordinates to specify where to
move or where to draw an image. Some commands can use pixel vectors,
an alternative way of specifying a position in the image.

3.2.1 [X,Y] Coordinate System
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The ReGIS coordinate system lets you access each logical pixel by using an
X/Y coordinate value for the specific pixel. The X coordinate specifies the
horizontal position value. The Y coordinate specifies the vertical position
value. The pixel is located at the intersection of the X and Y values.

The upper left corner of the image, known as the origin, is location [0,0].
The ReGIS current position is initially [0,0]. The default X coordinates
range from 0 (the left edge) to 799 (the right edge). Default Y coordinates
range from 0 (the top) to 479.

Coordinates in ReGIS commands must be enclosed in brackets. The X
coordinate must be first. X and Y coordinates must be separated by a
comma.

You need not specify X and Y values in all cases. In fact, you have to
specify an X or Y value only when that value is different from the current
value. If you want to change only the X value, you specify only the new
X value. ReGIS recognizes [X] as meaning the Y value is unchanged. If
you want to change only the Y value, use a comma before the new Y
value in the brackets. ReGIS recognizes [,Y] as meaning the X value is



unchanged. The comma identifies the numeric coordinate value as a Y
value; no comma identifies a single numeric value as an X coordinate

You specify coordinate values by using the numeric values assigned to the
display addressing, whether that addressing is done at the default value or
in embedded decimal or exponential values. (See the display addressing
option to the Screen Control command in Section 3.4.)

Coordinate values can be absolute, which refers to a numerically specific
point; relative, which refers to a point as it relates to the current position;
or a combination of the two. You can also use a null position, [ ] or
[+0,+0], which does not change the current position. The following list
shows some examples of coordinate values:

Coordinate Meaning

[10,86] Absolute values for X and Y

[52] Absolute value for X with Y unchanged

[121] Absolute value for Y with X unchanged
[+10,100] Relative value for X, absolute value for Y
[+15,-10] Relative values for X and Y

[100,-25] Absolute value for X, relative value for Y
[6.25,10.4] Absolute embedded decimal values for X and Y
[.1E3,1000E-2] Absolute exponential values for X and Y

[1 or [+0,+0] Current values for X and Y unchanged

3.2.2 Pixel Vector System

Several ReGIS commands can use pixel vectors (PVs). The PV system
provides for relative positioning or movement from one logical pixel to
another.

The size of each logical pixel is determined by the screen addressing
command S(A), which determines the extent and orientation of the image
area. The default values are S(A[0,0][799,479]); this makes each logical
pixel 1/800 of the image width. For example, if the screen addressing
range were changed to S(A[0,0][499,499]), each logical pixel would be
1/500 of the image height or width.
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As Figure 3-1 shows, PV movement can occur in eight different directions,
each direction at 45-degree intervals. Each direction has an assigned
number. If you specify the number associated with the direction desired,
drawing or moving occurs in that direction in proportion to the number of
times the PV value is specified.

Figure 3-1: Pixel Vector Directions
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3.2.3 Pixel Vector Multiplier
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In some PV applications, entering all of the required PV values is tedious.
In such cases, you can use a PV multiplier command to simplify the task.

The PV multiplier command lets you specify a multiplication value for
each PV entered in a command. For example, if you specify a multipli-
cation value of 10, then each PV entered in later commands will cause
moving or drawing for 10 logical pixels, not just 1.

Figure 3-2 shows an image drawn by using PV multiplication. In this
figure, a Write command (W) sets a PV multiplication factor of 100
(M100). The image is then drawn by Vector commands (V), with each
specified PV value multiplied by 100, providing the Vector commands for
drawing the figure.



Figure 3-2: Pixel Vector Multiplication Example
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3.3 ReGIS Command Structure

The ReGIS data stream consists of standard ASCII characters, including
letters, numbers 0 through 9, the at character (@), the space, and the
following punctuation characters: semicolon (;); colon (:); decimal point
(.); quotation marks, both single (") and double (”); parentheses (( ));
brackets ([ ]); and comma (,). In quoted strings, ReGIS also accepts the
following control characters: carriage return, backspace, linefeed, and
horizontal tab.
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Because the ReGIS interpreter processes ReGIS data serially, the order of
the characters and the punctuation required to identify arguments, options,
and suboptions are vital to accurate ReGIS processing. Except in quoted
strings, ReGIS treats uppercase and lowercase letters the same. In general,
a ReGIS string consists of a command keyletter followed by arguments.

ReGIS ignores inappropriate ReGIS commands and punctuation. RETOS
ignores ReGIS commands that it does not support, as well as escape
sequences, control sequences, device control sequence introducers, and
unrecognized control characters. See Section 3.5 for the Report command
and Screen Control command options not supported by RETOS.

3.3.1 ReGIS
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Commands

ReGIS has nine command types, which are represented by command
keyletters. In addition, the macrograph (@) and resynchronization (;)
characters affect the processing in a manner similar to the command
keyletters. The macrograph character temporarily passes control from
the current command to a macrograph. The semicolon terminates the
current command. Table 3-1 briefly describes the command types, the
macrograph, and the resynchronization character.

Table 3-1: ReGIS Command Summary

Command
Keyletter ReGIS Command Description

S Screen Control Specifies screen controls, such as erasing
the image.

P Position Positions the graphics cursor without
performing any writing.

w Write Control Specifies writing controls, such as writing
patterns.

A% Vector Draws vectors (straight lines) between

specified coordinate locations.

C Curve Draws circles, arcs, and curves, using coor-
dinate locations specified in the command.

F Polygon Fill Fills in single closed figures, such as circles
and squares.



Table 3-1 (Cont.):

ReGIS Command Summary

Command
Keyletter

ReGIS Command

Description

T

L

Text

Load

Report

Macrograph

Resynchronization

Controls display of graphics text strings
and lets you specify characters to display.

Controls definition and loading of alternate
characters that you can display by using
the text command.

Reports information, such as active position
and error codes.

RETOS does not support the Report
command.

Defines a command string as a macro-
graph. You use macrographs to store

and recall other ReGIS command strings.
Macrographs let you store a complex figure
that you may use more than once in a
graphic image and select that figure with a
single command.

The semicolon serves as a resynchro-
nization character for ReGIS command
strings.

ReGIS command keyletters require no punctuation. When the ReGIS

interpreter encounters a command keyletter, it assumes that all subsequent
data is an argument to the command. The interpreter continues to process
all data relative to the command currently in effect, until it encounters one
of the following:

* A new command keyletter

* A semicolon, which is the resynchronization character that terminates
the current command whether completed or not
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3.3.2 ReGIS Command Arguments

ReGIS commands can have four types of arguments:

® Bracketed extents

* Quoted strings

* Digit strings

* Options (parenthesized extents)

Not all argument types apply to each command. Each argument type

has punctuation that identifies it in the ReGIS stream. Using the proper
punctuation is vital to accurate processing. The following sections describe
each argument type and its accompanying punctuation.

3.3.2.1 Bracketed Extents
A bracketed extent is numeric data enclosed in brackets ([]). In ReGIS,
brackets enclose the following types of numeric values:
* Coordinate position values
* Height and width values

Coordinate position values serve as arguments to commands, options, and
suboptions. The values can represent an absolute value, a relative value,
or a combination of the two.

Height and width values are arguments to Text and Load commands and
represent relative displacement values for Text options.

3.3.2.2 Quoted Strings

Quoted strings can be any series of ASCII characters enclosed in quotation
marks. ReGIS treats all characters in quoted strings as literals, including
punctuation that normally functions as part of ReGIS syntax (semicolon
and brackets, for example) and macrographs (@). Quoted strings can be
any of the following:

* Text characters to process for display on the screen during Text
command activity

* A printable character to use for shading

3-8 ReGIS Graphics



* A name given to a character set selected by a Text command

* A single ASCII character used as a call letter for Load command load
cell arguments

In all cases, you can use double (") or single quotation marks (’); how-
ever, you must use matched pairs. The first quotation mark defines the
start of the argument, while the second defines the end. If you begin a
text string with a double quotation mark, ReGIS does not recognize a
single quotation mark as the end of the argument but continues processing
all data as a quoted string until it encounters a double quotation mark.

If you need to use quotation marks inside a quoted string, use the type
not currently used as the delimiter. For example, ReGIS recognizes single
quotation marks as a literal when they occur in a quoted string delimited
by double quotation marks. To include a literal that is the same type of
quotation mark as the delimiter, you can enter the character twice with no
intervening spaces. The following examples clarify how ReGIS interprets

quotes.

"AY refers to the string A

rue refers to the string "

nen refers to the string '
‘a''C! refers to the string a'C
rene refers to the string '
NA'nHBY refers to the string A'"B
"t oor '! refers to the empty string

While commas do not have explicit meaning in ReGIS syntax, they
determine how arguments are interpreted. For example, ReGIS interprets
consecutive string arguments 'ABC" DEF’ as a single text string ABC'DEF.
However, ReGIS interprets ‘ABC’,'DEF’ as ABCDEF.

3.3.2.3 Digit Strings

Numeric values not enclosed in brackets or quotation marks are digit
strings. Most often these are pixel vectors, explained in Section 3.2.2.
Digit strings that are not pixel vectors represent numeric values that may
be signed. Most of these are forced to the nearest integer before use.
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3.3.2.4 Options

Options are arguments that modify the action of the command keylet-
ter. Parentheses define the boundaries of options and suboptions. The
left parenthesis “(” defines the beginning of the option, suboption, or
argument; the right parenthesis “)” defines the end.

ReGIS considers any letter not enclosed by parentheses, quotation marks,
or brackets to be a command keyletter. Parentheses define the enclosed
information as an option. ReGIS processes options in much the same way
as it processes command keyletters. Once an option is introduced by a
left parenthesis, ReGIS processes all subsequent data as arguments to that
option until ReGIS receives a closing parenthesis.

Therefore, you must enclose suboptions with additional sets of parenthe-
ses. Otherwise, ReGIS assumes that the suboption is an option and tries
to process it as such.

The following examples show ReGIS commands that use parentheses:

® S(E) — Erase option to the Screen Control command.

* W(0,P3) — Foreground intensity and pattern select options to the
Write Control command. The 0 and 3 are arguments to the options,
which are separated by a comma.

e  P(W(M100)) — Pixel vector (PV) multiplication temporary write
option to the Position command. It uses the Write Control command
as an option and the PV multiplication option of the Write Control
command as a suboption.

¢ V(W(I(R))) — Temporary write option affecting the value of the
foreground intensity to be used by a Vector command. It uses the
Write command as an option. The foreground intensity option to
the Write Control command is a suboption to the Vector command.
The (R) argument to the I suboption is enclosed in a third set of
parentheses, since this argument is a letter value.

As these examples show, you must use matching parentheses to control
the levels of nesting of options and suboptions. The command V(W(I(R)))
demonstrates this. The first parenthesis defines the start of option val-
ues. The second parenthesis defines the start of suboption values. The
third parenthesis defines the start of sub-suboption values. The fourth
parenthesis defines the end of sub-suboption values. The fifth parenthesis
defines the end of suboption values. The sixth parenthesis defines the end
of option values.
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3.3.3 Punctuation Significant to ReGIS Syntax

3.3.3.1 Commas and Spaces

Commas separate position values in bracketed extents; commas and spaces
separate option values in ReGIS commands. In most other cases, commas
and spaces merely increase readability. However, in two cases besides
bracketed extents, commas are necessary for correct processing. You
need commas to separate two or more quoted strings, as ReGIS interprets
consecutive quotation marks as a literal.

Another case involves any command identified by an E (such as a screen
erase). If the E follows a numeric value, ReGIS interprets it as an expo-
nential value, unless you insert a comma between the numeric value and
the E command letter.

Commas and spaces are not part of a graphic image, unless specified in a
quoted string. :

3.3.3.2 Semicolon

ReGIS recognizes a semicolon ( ; ) as a command for resynchronization.
A semicolon in a command string causes ReGIS instructions to resynchro-
nize to the top-level command state. For example, you would use the
semicolon between command strings when transmission errors may be
occurring. The semicolon cannot fix a garbled message, but it may reduce
the effect of a single transmission error. You may want to include a semi-
colon at selected intervals. You should use a semicolon at the end of a
Load command. The semicolon is not recognized as a resynchronization
character when included in a quoted text string or when used as part of
the Macrograph command syntax.

3.3.4 Control Characters

ReGIS recognizes four control characters only when used in a quoted
string: carriage return (CR), linefeed (LF), backspace (BS), and horizontal
tabs (HT). Because ReGIS ignores all control characters not in a quoted
string, you can use linefeeds and carriage returns to define how command
strings are displayed or printed. This makes your command strings easier
to read without affecting the image.
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3.3.5 ReGIS Default Values Summary

ReGIS commands have default values that apply when you invoke the
converter. When you change these values, the new values remain in effect
until you redefine them or exit from the converter. Table 3-2 summa-
rizes ReGIS default values. The specified RETOS command qualifiers
determine the default values; the default values in Table 3-2 are based
on /DEVICE=LJ250. See Chapter 2 for a description of the effect of each
RETOS command qualifier.

NOTE

Since /REVERSE_VIDEO is in effect for the LJ250 printer, the
converter maps Lightness in reverse order. Lightness 100% is
printed as black. Lightness 0% is printed as white.

Table 3-2: ReGIS Default Values

Command

Default Command

Default Description

Screen
Control

Screen
Control

Screen
Control

Write
Control

Write
Control
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S(A[0,0] [799,479])

S(MO(HOLO0S0)1(HOL50H60)
2(H120L46S72)3(H240L50S60)
4(H60L50560)5(H300L50560)
6(H180L50S60)7(L53)8(L26)
9(HOL46529)10(H120L43539)
11(H240L46529)12(H60L46529)
13(H300L46529)
14(H180L46529)15(L80))

S(10)

W(P1)

W(P(M2))

Defines the screen as having
coordinate values of [0,0]
for upper left corner and
[799,479] for lower right
corner.

Output map values are
black for MO,

blue for M1,

red for M2,

green for M3, etc.

See Table 3-5.

Output map location 0 is
used for background intensity
value, with white background
(default value for MO0).

Solid line selected for writing
pattern.

Pattern multiplication factor
of 2.



Table 3-2 (Cont.):

ReGIS Default Values

Command  Default Command Default Description

Write W(M1) Pixel vector (PV) multiplica-

Control tion factor of 1.

Write W(NO) Negative pattern control

Control disabled.

Write W(313) Output map location 3

Control selected for write tasks. This
results in green, since this is
the default translator value
for M3.

Write W(V) Overlay writing in effect.

Control

Write W(S0) Shading disabled.

Control

Text T(AO) Character set containing
standard DEC Multinational
characters is selected for text
processing.

Text T(AO(L"( B”)) Load ASCII into the left half
of the alphabet 0 code table.

Text TAOR"(<)) Load DEC Supplemental
(right half of DEC
Multinational) into the right
half of the alphabet 0 code
table.

Text T(S1) Standard character cell size 1
is selected for text processing.

Text T(5[9,20]) Display cell size associated
with standard character cell
size 1.

Text T(U[8,20]) Unit cell size associated with
standard character cell size 1.

Text T[+9,+0] Character escapement associ-

ated with standard character
cell size 1.
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Table 3-2 (Cont.): ReGIS Default Values

Command  Default Command Default Description

Text T(H2) Height multiplication factor of
2.

Text T(DO S1 DO) String and character tilt
disabled.

Text T(10) Italics disabled.

Load L(Al) Alphabet 1 selected for
loading,.

3.3.6 Conventions Used in ReGIS Commands

The

following conventions apply to the explanations of ReGIS commands:

Angle brackets ( < > ) indicate that you can select different values.
The <values> in the brackets define the type of information you
can use, but the brackets are not part of ReGIS syntax.

[X,Y] indicates you can select coordinate position values. The brackets
are part of the ReGIS syntax. X and Y are variables for a coordinate
position. This position can have both X and Y values, just an X value,
or just the Y value. (See Section 3.2.1.)

This manual uses uppercase letters for clarity. However, you can use
either uppercase or lowercase letters with ReGIS commands. Except
in quoted strings, ReGIS treats both cases the same.

3.3.7 Conventions Used in ReGIS Examples

The
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following conventions apply to the examples in this chapter:

Examples of the Vector and Curve commands show the position of the
cursor. This is for information only; the cursor does not appear when
the example is converted from ReGIS to sixel graphics and printed.

Examples of shaded figures show the shading when the examples
are converted from ReGIS to sixel graphics and printed. This is the
reverse of how figures are shaded when they are displayed on the
screen.



3.4 ReGIS Commands Supported by RETOS

The ReGIS to sixel graphics converter, RETOS, supports the followirig
ReGIS commands:

® Screen Control

* Position

e  Write Control
* Vector

® Curve

* Polygon Fill
® Text

* Load

®  Macrograph

See Section 3.5 for ReGIS commands that RETOS does not support.

ReGIS Graphics 3-15



Screen Control

Screen Control

Screen Control command arguments either set parameters and attributes
for the whole image or execute actions affecting the whole image. RETOS
supports five Screen Control command arguments:

¢ Display addressing

* Background intensity

*  Output mapping

® Screen erase

* DPage eject

Refer to Section 3.5 for unsupported Screen Control commands.

Format S option
Command Arguments Description
(AIXYIX, YD Display Addressing
((...)) or (I <n>) Background intensity select
M <n>{(...) Output mapping
(E) Erase (used with | to set background)
(F) Page eject option
Command Arguments
(A[X.YI[X.Y])

The display address option defines the addressable extent of the image
area. This lets you run ReGIS code written for ReGIS devices with
different address ranges, without having to convert the coordinates.

The first pair of bracketed extents indicates the coordinate values for the
upper left corner. The second pair indicates the coordinate values for the
lower right corner. If either position specifier is missing, ReGIS ignores
the command.
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The default coordinate system is [0,0] for the upper left corner and
[799,479] for the lower right for compatibility with the VT240. This
means that RETOS scales pictures so that 800 logical units correspond
horizontally to 720 or 1440 pixels in the output file for /DEVICE=LJ250.
However, if you design a picture for display on the LJ250 printer and a
one-to-one correspondence between a logical unit and a pixel is impor-
tant, then begin your file with the following Screen Control command
arguments:

* 5(A[0,0][719,944]) for low resolution (90 dots/inch)
* S(A[0,0][1439,1889)) for high resolution (180 dots/inch)

You can use exponential numbers as well as decimal numbering. The ratio
of the defined area should be as close as possible to the aspect ratio of the
presentation area.

In mapping a specified display addressing into the image area, ReGIS
maintains the picture aspect ratio. Squares are always square, and angles
are correctly drawn, regardless of the addressing parameters.

Figure 3-3 shows the effective address range when default values are in
place.

Negative addresses are valid, although they may not be addressed directly.
You cannot specify an absolute negative address. However, you can
specify a relative value that results in a negative address; the negative
address is valid, provided it does not exceed the address range. If it
exceeds the address range, wraparound may occur.
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Figure 3-3:

Effective Default Address Range

-800,-480 -1,-480]0,-480 799,-480800,-480 1599,-480
-800,-1 -1,-10,-1 799,-11800,-1 1599,-1
-800,0 -1,010,0 799,0 1800,0 1599,0

(ACTUAL

IMAGE

AREA)
-800,479 -1,479]0,479 799,479] 800,479 1699,479
-800,480 -1,480)0,480 799,480/ 800,480 1699,480
-800,959 -1,959]0,959 799,959 800,959 1599,959

MLO-369-86

There is no restriction on the relative values of the left, right, top, and
bottom margins. If the right margin value is less than the left margin
value, the X coordinate increases to the left instead of to the right, as

it would in the default coordinate value system. If the bottom margin
value is less than the top margin value, the Y coordinate increases upward
instead of downward.

NOTE

Pixel vector (PV) magnitude values depend on the display ad-
dressing values and the PV multiplier. However, PV directions
are independent of addressing orientation. For example, 0 is
always to the right.

RETOS uses the screen addressing in effect at the end of the ReGIS file to
determine what part of the page to write to the output file. If you changed
the screen addressing during your drawing, part of the picture may be
outside the final addressable area and will not appear in the output file.
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(1 <n>)

(I(RGB))

(IfH <n> L <n> 8 <n>))

The background intensity option lets you select the shade of the back-
ground color. Used alone, this command does not change the appearance
of the image. It sets up the color to be used in (1) screen erase and (2)
replace and erase writing modes. You can use two methods for this
selection:

* Provide an RGB or HLS specifier value

* Provide the output map location number (0 to 15), which selects the
shade stored in that location

The first method explicitly selects a color. Use this method when portabil-
ity to other ReGIS devices is a consideration.

The second method selects the intensity stored in a specific output map
location. This method is provided for compatibility for devices with
limited output maps.

The RGB (red/green/blue) specifier system in Table 3-3 uses a single
letter to specify any one of eight different colors or shades:

Table 3-3: RGB Color Specifier System
HLS Equivalent

RGB

Specifier H L S Color

D 0 0 0 Dark (black)

R 120 50 100 Red

G 240 50 100 Green

B 0 50 100 Blue

C 300 50 100 Cyan
(a secondary color made from
an equal mixture of blue and
green)

Y 180 50 100 Yellow

(a secondary color made from
an equal mixture of red and

green)
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Table 3-3 (Cont.): RGB Color Specifier System
HLS Equivalent

RGB

Specifier H L S Color

M 60 50 100 Magenta
(a secondary color made from
an equal mixture of red and
blue)

W 0 100 0 White

If your output device is /MONOCHROME, such as the VT240, RETOS
converts the RGB color specifiers to appropriate gray values. If your
device is /NOCOLOR or black and white, such as the LN03, RETOS
sends a 1 to the output file for all colors except the background color. The
background color becomes a 0, and therefore no color information reaches
the sixel graphics output file.

The HLS (hue/lightness/saturation) specifier system provides more colors.
It uses different values of hue (H), lightness (L), and saturation (S). RETOS
passes HLS colors unchanged to the output file. Table 4 lists HLS colors
and shades, along with the H, L, and S values corresponding to each
shade.

Table 3—4: HLS Color Specifier System

Color H L S
Aquamarine 260 65 60
Aquamarine, medium 280 50 60
Black (dark) 0 0 0
Blue 0 50 100
Blue, cadet 300 50 25
Blue, cornflower 0 35 25
Blue, dark slate 40 35 60
Blue, light 300 80 25
Blue, light steel 0 65 25
Blue, medium 0 50 60
Blue, medium slate 30 50 100
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Table 3-4 (Cont.):

Screen Control

HLS Color Specifier System

Color H L S
Blue, midnight 0 25 25
Blue, navy 0 35 60
Blue, sky 320 50 60
Blue, slate 330 50 100
Blue, steel 320 35 60
Coral 150 50 100
Cyan 300 50 100
Firebrick 120 35 60
Gold 150 50 60
Goldenrod 180 65 60
Goldenrod, medium 180 80 60
Green 240 50 100
Green, dark 240 25 25
Green, dark olive 180 25 25
Green, forest 240 35 60
Green, lime 240 50 60
Green, medium forest 200 35 60
Green, medium sea 240 35 25
Green, medium spring 210 50 100
Green, pale 240 65 25
Green, sea 280 35 60
Green, spring 270 50 100
Green, yellow 200 50 60
Gray, dark slate 300 25 25
Gray, dim 0 33 0
Gray, light 0 66 0
Khaki 180 50 100
Magenta 60 50 100
Maroon 80 35 60
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Table 3-4 (Cont.): HLS Color Specifier System

Color H L S
Orange 120 50 60
Orchid 60 65 60
Orchid, dark 40 50 60
Orchid, medium 20 65 60
Pink 120 65 25
Plum 60 80 60
Red 120 50 100
Red, indian 120 25 25
Red, medium violet 100 65 60
Red, orange 90 50 100
Red, violet 80 - 50 60
Salmon 120 35 25
Sienna 160 35 60
Tan 140 65 60
Thistle 60 80 25
Turquoise 300 80 60
Turquoise, dark 340 65 60
Turquoise, medium 300 65 60
Violet 60 25 25
Violet, blue 60 50 25
Wheat 180 80 25
White 0 99 0
Yellow 180 50 100
Yellow, green 220 65 60
NOTE

The color names are only rough approximations of the specific
shades. The actual appearance of each color depends on the
output device.
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(M <n> (L <n>))

(M <n> ( <RGB>))

(M <n>(H<n>L<n>8<n>))

The output mapping option lets you change the values in the entries of the
output map. The output map for this converter has 16 entries. Each entry
stores a color value. This option is provided for compatibility with devices
that provide an output map. RETOS chooses HLS values for each color so
that the LJ250 output matches terminal colors as closely as possible.

Output map locations are numbered 0 through 15. The default values for
the 16 color entries are listed in Table 3-5.

Table 3-5: Default Color Output Map Values

Output Map  Default HLS Value

Entry Converter Value H L

0 Black 0 0 0
1 Blue 0 50 60
2 Red 120 46 72
3 Green 240 50 60
4 Magenta 60 50 60
5 Cyan 300 50 60
6 Yellow 180 50 60
7 Gray 50% 0 53

8 Gray 25% 0 26

9 Pale blue 0 46 29
10 Pale red 120 43 39
11 Pale green 240 46 29
12 Pale magenta 60 46 29
13 Pale cyan 300 46 29
14 Pale yellow 180 46 29
15 Gray 75% 0 80 0

Although the LJ250 printer supports up to 256 colors, the ReGIS color
map provides only 16 entries. When an S(I( <hls> )) or W(I( <hls> ))
command requests a color not in the color map, and the /COLORS
qualifier value is greater than 16, RETOS uses the first available color
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map entry above 15 so that it can specify the exact color requested in the
output file. If no unused color map entries exist or if the output device
supports 16 or fewer colors, RETOS approximates the requested color with
the closest color already in the color map.

When you select a device with the /MONOCHROME qualifier, RETOS
initializes the color map as a gray scale and writes only the lightness com-
ponent of colors to the output file. With the /NOMONOCHROME qual-
ifier, RETOS initializes the color map with entries as shown in Table 3-5
and writes full HLS colors to the output file.

With the /NOCOLOR qualifier, RETOS produces black and white rather
than colored sixels. The converter writes a 0 to the output file for pixels
drawn in the background color and a 1 for pixels drawn in any other
color. The output file contains no color information. Devices such as the
LNO03 PLUS and LA75 printers require the /NOCOLOR qualifier.

Command Structure for Changing Value
Follow these steps to change the value of an output map location:

1. Specify the output map location: 0 to 15.

2. Specify a new color value. Use either a single letter of the RGB color
specifier system (see Table 3-3) or the hue, lightness, and saturation
values of the HLS color specifier system (see Table 3-4).

The following example shows the command syntax to change an output
map’s value:

S(M1(L26)2(L99)3(L50))
(E)
The screen erase option lets you erase the screen by setting the whole

screen to the display background color. This option does not change
either the current position or the values in the output map.

To change the background color, combine the screen erase option with the
background intensity option.

RETOS does not interpret the screen erase option to mean that a page
should be printed.

(F)
The page eject option prints the current image. An implied S(E) command
occurs after each S(F) command.
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The end of a file implies an S(F) command; however, an S(F) command
at the end of a file does not produce a blank page. Successive S(F)

commands do not eject blank pages.

3.4.1 Screen Control Command Summary

Table 3-6 summarizes the Screen Control command arguments that
RETOS supports, including default values associated with the arguments

(assuming /DEVICE=L]J250 is in effect).

Table 3-6: Screen Control Command Summary

Argument Default Description

(AIXY]IX YD) [0,0][799,479] Display addressing. Lets you
define addressing at a different
size or orientation than the default.

(I<n>) (10) One of three background intensity

select options.

(M <n> (HLS)) 0(HOLO0S0) Output mapping option for chang-
1(HOL50S60) ing color values. You can change
2(H120L46572) any or all values in a given option.
3(H240L50S60) Defines the color value to store
4(H60L50560) in selected <n> output map
5(H300L50560) location.
6(H180L50560)
7(HOL53S0)
8(HOL2650)
9(HOL46529)
10(H120L43539)
11(H240L46529)
12(H60L46529)
13(H300L46529)
14(H180L46529)
15(HOL80S0)

(E) None Screen erase option. Rewrites the

whole image at current background
: intensity.
F None Page eject option. Prints the

current image.
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Position
Position commands let you select a new current position without writing.
The three basic command arguments are as follows:
* Coordinate or pixel vector arguments
* DPosition stack options
* Temporary write control option
Format P option
Command Arguments Description
[X,Y] Position argument
<PV> Position argument, using PV values
(B) Begin bounded sequence option
(S) Begin unbounded sequence option
(E) End of sequence option
(WM <n>)) Temporary write control option
Command Arguments
xX.yi
<PV>

These arguments let you select a current position before performing other
ReGIS functions. You can use four types of positioning:

e Absolute

* Relative

* Absolute/relative
* PV offset

Absolute positioning uses absolute X and Y coordinate values to define a
new current position. You can specify absolute positioning in three ways:

Specify new X and Y coordinates
Specify only a new X coordinate (with the Y coordinate unchanged)
Specify only a new Y coordinate (with the X coordinate unchanged)
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The three formats for the absolute positioning argument are as follows:
P[X,Y]

P[x]

PL.Y]

NOTE

Position commands do not cause drawing. The lines in the
diagrams represent only the movement that occurs.

Relative positioning uses negative and positive values to define a new
current position relative to its current position. You can specify relative
positioning in three ways:

® Specify relative positioning on both X and Y axes

* Specify relative positioning on the X axis only

®  Specify relative positioning on the Y axis only

Relative position values always start with a plus (+) or minus (-) sign. A
positive value is added to the value of the current position coordinate to
be affected; the resulting value becomes the absolute value of the new
location. A negative value is subtracted to arrive at the new absolute
value. However, the direction of change depends on the screen addressing
orientation.

The relative positioning argument can take the following eight forms:
P[+X,+Y]

P[+X,-Y]

P[-X,+Y]

P[-X,-Y]

P[+X]

P[-x]

P[,+Y]

P[,-Y]

You can define a new current position with a combination of absolute

and relative X and Y coordinate values. This combination of Position
command values can take two basic forms:

®  An absolute X value with a relative Y value

e A relative X value with an absolute Y value
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The pixel vector (PV) positioning form of the Position command uses PV
values to define a new current position. PV moves are relative to the old
current position.

PV moves use the current PV multiplication factor. If you want a different
multiplication factor, you can use a Write Control command to change the
current PV multiplication or a PV multiplication temporary write control
option. The value defined by the temporary write control option is in
effect only until you use a new keyletter (including a new P command
keyletter) or another temporary write control option.

The format for the PV positioning argument is as follows:
P<pv value>

The format for the PV multiplication temporary write control option is as
follows:

P(W(M<multiplication value>))<pv value>

Figure 3-4 shows the directions associated with each of the PV offset
numeric values (0 through 7).

Figure 3-4: Pixel Vector Direction Values

+136° +90° +45°
-225 -270° -315°

+315°
+225° +270° -45°
-135° -90

MLO-370-86
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(B)

Both bounded and unbounded sequences let you group sets of position
specifiers into position blocks that are processed as units. Both consist of
either a begin bounded (B) or begin unbounded (S) option and an end
(E) option. Usually, other commands, such as Vector (V) or Curve (C)
commands, are embedded between the sequence begin and end options.
As such, these sequences are useful for such ReGIS tasks as polygon
definition and shading. The format for a bounded sequence is as follows:

P(B)<embedded command>(E)

A bounded sequence returns the current position to a specific starting
point at the end of the sequence.

A bounded sequence consists of a minimum of one begin (B) option and
one end (E) option. You should repeat the Position command keyletter
(P) before the final (E) option, because the embedded commands usu-
ally contain other command keyletters. If you do not repeat P, the last
command keyletter in the embedded commands sequence becomes the
current command. You can save up to 16 positions. For each (B) option,
there must be an (E) option. For example, if you use five (B) options in a
graphic image, you need five (E) options to return the active position to
the original saved position.

NOTE

Position values are also saved during Position command un-
bounded sequences, as well as Vector command bounded and
unbounded sequence options. The limit on the number of un-
ended, saved position values (including all save commands) is
16. However, for transportability, use a maximum of eight.

Figure 3-5 shows an example of how to build a simple graphic image with
a Position command bounded sequence. The example includes Vector (V)
and Curve (C) commands.
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Figure 3-5: Bounded Sequence Example

0 100 200 300 400 500 600 700 799
of )
100 @

® ©
(300,150) (500,150)
200 @
+@)
(8)
300 O,
(500,350)
®

400 (300,350)
479 = J

COMMANDS

(1 P[400,250]

(2) (8)

(3)  [+100,-100]

(4)  V[,+200]

(5) [-200]

(6)  [,-200]

(7)  [+200]

(8)  P(E)

9) C[+100]

NOTE:

ONCE A COMMAND LETTER IS SPECIFIED,
IT DOES NOT NEED TO BE RESPECIFIED,
UNLESS ANOTHER TYPE OF COMMAND
COMES BETWEEN COMMAND OPTION VALUES.

MLO-371-86

(S)

The difference between the bounded and unbounded sequences is the
start (S) option. In bounded sequences, the (B) option tells ReGIS to save
the current position and return to that position after a corresponding (E)
option. In the unbounded sequence, the (S) option tells ReGIS to save a
dummy, or nonexistent position. When ReGIS comes to a corresponding
(E) option, the position does not change from the last specified current
position. The unbounded sequence is provided primarily for symmetry
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with other command types, such as Curve commands, that can use
bounded and unbounded sequences.

The format for an unbounded sequence is as follows:

P(S)<embedded commands>(E)

With an unbounded sequence, you should repeat the P command keyletter
before the final (E) option to ensure that the command keyletter remains
P. Figure 3-6 shows an unbounded sequence with the same Vector (V)
and Curve (C) commands used in the bounded sequence in Figure 3-5.
Comparing these figures shows the different results obtained by using
bounded and unbounded sequences.
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Figure 3-6: Unbounded Sequence Example

0 100 200 300 400 500 600 700 799
0/r ~
100
200 (300,150)
300
400 (300,350) (500,350)
479 \— J
COMMANDS
(1) P[400,250]
(2) (S)
(3) [+100,-100]
(4)  V[,+200]
(5) [-200)
(6) {,-200]
(7) [+200)
(8)  P(E)
(9) C[+100]
NOTE:
ONCE A COMMAND LETTER IS SPECIFIED,
IT DOES NOT NEED TO BE RESPECIFIED,
UNLESS ANOTHER TYPE OF COMMAND
COMES BETWEEN COMMAND OPTION VALUES.

MLO-~372-86

(E)

The end of sequence option is used to end both bounded and unbounded
sequences. This option refers back to the most recently stored (B) or

(S) option value. If the last value was stored by a (B) option, the active
position is defined by the stored value. If the last value was stored by an
(S) option, the active position remains at its current location.
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For both bounded and unbounded sequences, you should repeat the P
command keyletter before the final (E) option to ensure that the command
keyletter remains P.

(WM <n>))

The temporary write control option defines the multiplication factor for
PV values. It defines the number of coordinates affected by PV values
specified by a PV move argument.

3.4.2 Position Command Summary

Table 3-7 summarizes the Position command arguments.

Table 3-7: Position Command Summary

Argument Description

[X,Y] Cursor position argument using [X,Y] values to define a new
active position. The [X,Y] values can be absolute, relative, or
absolute/relative.

<PV> Cursor positioning argument using PV values to define a

relative repositioning of the active position.

(B) Begin a bounded sequence option. Stores the current active
position for reference at the end of the sequence.

S) Start an unbounded sequence option. Stores a dummy
position for reference at the end of the sequence.

(E) End of sequence option. Selects last stored (B) or (S) option
value for reference.

(WM <n>)) Temporary write control option defining multiplication factor
for PV values. Defines number of coordinates affected by PV
values specified by a PV move argument.
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Write Control

Write Control command options let you set attributes and parameters used
at the pixel level during writing tasks. RETOS supports the following
tasks performed by the Write Control command options:

* PV multiplication

* Foreground intensity selection

*  Writing modes: erase, overlay, replace, complement, and negate

® Pattern control

® Shading control

You can set write controls by using other commands, for example, Vector,
Curve, Screen Control, and Position commands, as temporary write con-
trol options. For more information, see the sections on these commands.

Format W option
Command Arguments Description
(M <n>) PV multiplication
({...)) or (I <n>) Foreground intensity select
(E/R/V/C) Type of writing: Erase, Replace,
Overlay, Complement
(P <pattern>) Pattern
(PMM <n>)) Pattern multiplication
(N<Oor1>) Negative pattern control
(S <0 or 1>") or (§" <char> ") Shading
Command Arguments

M <n>)

The PV multiplication option lets you define a multiplication factor for PV
values used in moving and drawing. PV values are then multiplied by the
defined factor. The format for the PV multiplication option is as follows:

W(M<n>)

<n> is the numeric value defining the multiplication factor.
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You can also use the PV multiplication option as a temporary write
control option with other commands, such as Position, Screen Control,
Vector, and Curve commands. In these cases, you can leave the overall
PV multiplication value unchanged but select a temporary multiplication
value for a specific task.

(1 <n>)

(I{ <RGB>))

(IfH <n>L <n> 8 <n>))

The foreground intensity option is identical in form to the Screen Control
background intensity option, except the options start with different com-
mand keyletters (W for write control, S for screen control). However, the
options have different functions. The screen control option selects the
shade for background, while the write command option selects the shade
you use for writing on that background.

The foreground intensity option affects only the shade/color of writing
done after the option is invoked. This feature lets you select different
colors for different parts of a graphic image without affecting other parts
of the same image.

You must select a writing shade that differs from the selected background
to make sure that the foreground is visible.

The foreground intensity option can select shades from the output map
only if you use the form W(I <n> ). Otherwise, the actual specified color
is sent to the output file.

(E)

You can use the erase writing option (1) by itself, (2) with negative pattern
control on or off, (3) with a foreground intensity value, or (4) in any
combination of these options. The function of erase writing depends on
all of these options. If you use erase writing by itself, it sets any pixels
that were written. In that case, erase writing changes the erased area to
the currently selected background color/shade value (assuming negative
pattern control is off, which is the default).

The format for a basic erase writing option is as follows:
W(E)

If you specify negative pattern control as on (N1), erase writing changes
the erased area to the currently selected foreground color value.

Figure 3-7 shows the effect of negative pattern control on erase writ-
ing. Example A shows how the square is erased to the background color
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when negative pattern control is off. Example B shows how the square is
erased to the foreground color when negative pattern control is on.

When you use erase writing with the foreground intensity option, you
can write at the newly defined foreground value — as long as negative
pattern control is on. If negative pattern control is off, the foreground
intensity option changes the foreground value for later writing activity.
However, the erase writing option still uses the background shade value.
Figure 3-8 shows the effect that the foreground select option can have on
erase writing when negative pattern control is on.

Erase writing ignores the pattern selections, back line pattern, and shading
pattern.
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Figure 3-7: Erase Writing with Negative Pattern Control
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Figure 3-8: Erase Writing with Foreground Specification

0 100 200 300 400 500 600 700 799

(" )

0

100

200

300

\
NARRRRRRN

400

479

NOTE

ERASE WRITING INITIATED BY W(N1, E, 12).

MLO-374-86

(R)
In replace writing, 1s in the bit pattern memory write the foreground
intensity; Os in the bit pattern memory write the background intensity.

The format for the replace writing option is as follows:
W(R)

Figure 3-9 shows an example of a graphic image created by using replace
writing.

3-38  ReGIS Graphics



Write Control

Figure 3-9: Replace Writing Example
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v)

Bit map values do not change for those parts of the new image defined by
0Os in pattern memory. A change occurs only for those parts of the new
image defined by 1s in pattern memory. The foreground intensity replaces
the old bit map value for all pixels defined as 1s in the new image.

Because overlay is the default, you do not have to use the overlay option,
unless erase or replace writing has occurred. If you use one of those forms
of writing control, the overlay writing option lets you return to the default
mode. However, it is good practice to specify overlay writing, as you
cannot always be sure of the current writing mode.

The format for the overlay writing option is as follows:
W)

Figure 3-10 shows an example of overlay writing. Figure 3-10 uses the
same basic graphic image used for the erase and replace writing examples;
however, the square is shaded light gray, rather than dark, so that the
overlay is visible.
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Figure 3-10: Overlay Writing Example
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(C)
Complement writing allows writing over another image in the opposite
shade.

Figure 3-11 shows a simple example of complement writing. In this
example, a pattern written in black partially overwrites a shaded black
square. Where the pattern does overwrite, the pattern is displayed as
white; where the pattern does not overwrite, the pattern remains black.
However, complement writing occurs even where the pattern does not
overwrite the square. The white background is being complemented,
resulting in the black pattern.

Complement writing is NOT recommended for color output print-

ers. Complement writing affects bits stored in a bit map. This effect
does not necessarily produce the complement (opposite) of the selected
shade/color.
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If the output map contains 16 colors, the bit map provides four bits
of memory for each pixel. These four bits provide a code identifying
one of 16 output map locations. That output map location defines the
shade/color for the associated pixel.

During complement writing, each bit of a code that is overwritten changes
to its opposite value. The code 0100 (an address for output map location
4) changes to 1011 (the address for output map location 11). The resulting
shade/color depends on the shade/color stored in the complemented
output location that is addressed.

Figure 3-11: Complement Writing Example
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(P <pattern>)

RETOS uses an 8-bit wide pattern memory. The contents of this memory
let you define the appearance of lines and shaded areas. This memory

is read to control the appearance of the pixels in a graphic object. For
example, a vector command draws a line. As the line is drawn, the
pattern memory is read, bit by bit, to determine if a pixel should be on
(1) or off (0). In replace writing mode, a 1 value sets the pixel to the
foreground shade value, and a 0 value sets the pixel to the background
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shade value. In the case of negative pattern control, settings are reversed.
See the description of (N <0 or 1> ) in this section.

The writing cycles through the 8-bit pattern, unless you use a new com-
mand keyletter. If you want successive Vector or Curve commands to
start at the first position of pattern memory, start them with the command
keyletter.

The default for pattern memory is all 1s. Therefore, during a typical
drawing process, the line is defined by having all pixels turned on to the
foreground shade. Pattern control consists of options that let you change
the pattern in four ways:

® Select standard pattern
* Specify binary pattern

* Pattern multiplication

* Negative pattern control

Select standard pattern and specify binary pattern both use the pattern se-
lect command option to define a pattern. However, they specify different
values in the pattern select option.

Ten standard write patterns are available: 0 through 9. The format for the
standard pattern select option is as follows:

W(P<pattern number>)

You can select any of the 10 standard patterns by using the standard
pattern select option. Table 3-8 identifies the bit configurations for the
standard patterns. Figure 3-12 shows how the various standard patterns
appear on the screen. Figure 3-13 shows how these patterns are invoked
in a vector that is 24 pixels long.
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Table 3-8: Standard Pattern Memory Descriptions

Pattern Number Binary Pattern Description

0 00000000 All-off write pattern

1 11111111 All-on write pattern

2 11110000 Dash pattern

3 11100100 Dash-dot pattern

4 10101010 Dot pattern

5 11101010 Dash-dot-dot pattern

6 10001000 Sparse dot pattern

7 10000100 Asymmetrical sparse dot pattern
8 11001000 Sparse dash-dot pattern
9 10000110 Sparse dot-dash pattern

Figure 3-12: Standard Patterns Display
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Figure 3-13: Standard Patterns

PATTERN MEMORY READS

COMMAND 1ST PASS 2ND PASS | 3RD PASS

ovooooooflovvovooojovoovooolovvooooolovooo000
W (P1) ©o0o000O0O0OO 00000000
©00000000j00000000[00000000[00000000{00000000
W(P2) 0000000 O|emmmS OO O OjGmuts OO O O| G OO0O00|00000000
00000000[00000000j00000000/00000000f00000000
W (P3) ©0000000|eame 00e0o/wms coeoo/emwcoeoo|looooo000
00000000j00000000[00000000]00000000[/00000000
W(P4) ©0000000|0000@0080[00000000|00000000/00000000
00000000j00000000[0V000000|00V000000[00000000
W (P5) 00000000 |/emsO00COOjGEN OCOOOO| S OO0OO|O0000000
00000000/0000000000000000[00000000{00000000
W (P6) ©000VO00O0[00008000|80008000|00008000[00000000
ooooooooEooooooooooooooooooooooooooooooo

W{(P7) ©00O000O0OO0V@00V0@00/e0000800|®0000800|00000000
00000000J00000000[00000000/00000000[{00000000
W (P8) ©0O0O000OOIE® VO0OeO00OMSN V0Oe00O0|®NO0®000j0VV0O00V0O00
00000000J00000000J00000000J00000000/00000000
W(P9) 0000000000000 @S O@OOOO@ O|®O000OO @M O[00000000
00000000j0V000000J0V000000JR0000000]00000000

NOTES

1. POISNOT SHOWN; ITS VALUE ISALL 0'S,

2. ALLPATTERNS ARE SHOWN WITH MULTIPLICATION VALUE OF 1,
WITH NEGATIVE PATTERN CONTROL OFF.

3. ALLPATTERNS ARE SHOWN FOR THREE READS OF PATTERN MEMORY,
WITHFIRSTREAD STARTING AT THE FIRST BIT.

MLO-378-86

You can select unique patterns not available as standard patterns by using
a specified pattern select option. The format of this option is similar

to that of the standard pattern select option, except that the value you
specify is a specific binary pattern instead of a standard pattern number.
The format used for the specified pattern select option is as follows:

W(P<binary pattern>)

The specified binary pattern can be up to 8 bits long, the maximum size
of the pattern memory. If you specify a pattern that is greater than 8
bits, only the last 8 bits are used. Pattern cells of 1, 2, 4, and 8 bits are
repeated as full subunits in the 8-bit pattern memory. However, patterns
of 3, 5, 6, and 7 bits are repeated only as far as possible within the 8-bit
limitation.
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Figure 3-14 shows examples of patterns you can create by using the
specified pattern select option. The figure shows how these patterns are
invoked in a vector 24 pixels long and how patterns of 3, 5, 6, and 7 bits
do not repeat as complete subunits.

Figure 3-14: Examples of Binary Patterns

SPECIFIED PATTERN MEMORY READ LOADED
PATTERN ST PASS | 2ND PASS | 3RD PASS 8-BIT VALUE
00000000f00000000[00000000J00000000LVOVOOO
W(PO1) 00000000[0e0e0e0el0e0e0e060e0e0e0800000000 01010101
00000000{0L00000OPOOOO000OPO0000000[C0000000

W(P101) 00000000|e0 @S c@mOle Oem O @ 06 OCa» O@® Ojo0 000000 10110110
0000000000000 000J0I00000OPO00O000OOO00D00

W(P1001) 00000000000 @B OOEIOO@I OOE OO@MOO800000000 10011001
00000000}000000000O0000000J000000000000000D

W({P10111) 00000000|® - Oemmmm O®{00000000 10111101

.0 0 o—o&
[oXeXeXoXeXoXeXe| [eeXeNeNoNoNo o] oXeXoXoXoNoXe} 0000000000000 0
W(P101100) ©0000000O|eC@moOeCle CamoO®Cjec@mooe0lcoo00000 10110010

00000000PO000000PO0000O0OFOO0VVOVOJ0O000000
W(P1110010) 0000 V0O O|EmES OO e O s OOe O Gummw 0O ® O®0000V000 11100101

00000000]002000C0J00000000j02020000[00000000
W(P11100111) 000000 0 O|emmm 0 0 — o 0 eumE—— O O @=®|0 0000000 11100111

00000000J0000COCOPOO0000O[CO000000J00000000

NOTES

1. PO1 RESULTS IN THE SAME TYPE OF PATTERN AS P4,
EXCEPT EXACTLY OPPOSITE IN ON/OFF VALUES.

2. ALL PATTERNS ARE SHOWN WITH MULTIPLICATION VALUE OF 1,
WITH NEGATIVE PATTERN CONTROL OFF.

3. ALLPATTERNS ARE SHOWN FOR THREE READS OF PATTERN
MEMORY, WITH FIRST READ STARTING AT THE FIRSTBIT.

MLO-379-86

(P(M <n>))

Pattern multiplication lets you change the appearance of a pattern by
specifying the number of pixels to be affected by each bit in the 8-bit
pattern memory. The minimum value is 1. The default value is 2. For
portability to other ReGIS devices, you should use a maximum value of 8.
However, the converter supports higher values.

The two basic forms of the pattern multiplication suboption are as follows:
¢ Standard pattern:

W(P4(MB))
* Specified binary pattern:

W(P11000011(M3))

ReGIS Graphics 3-45















































































































































































































































































































































































































































































































