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Preface

This book describes the functions and services associated with the Intelligent
Printer Data Stream (IPDS) architecture.

This book is a reference, not a tutorial. It complements individual product
publications, but does not describe product implementations of the architecture.

Who Should Read This Book

This book is for system programmers and other developers who need such
information to develop or adapt a product or program to interoperate with other
presentation products in an IBM mainframe or workstation environment.

The Intelligent Printer Data Stream Reference describes the function and
composition of elements sent to printers that support the Intelligent Printer Data
Stream (IPDS) architecture. However, this book does not describe any specific
hardware or licensed programs that implement the IPDS architecture. For specific
information, including installation and configuration information, please refer to
applicable publications. Some commonly used publications are listed in the section
titted, Appendix D, “IPDS-Related Documentation” on page 723.

This book documents the architecture that encompasses IPDS products available at
the time of publication. Use this book in conjunction with your printer
documentation to:

e Check for the correct input to an IPDS-supported printer
e Learn about the input to IPDS printers

e Support the design of programs that provide input into the data stream; for
example, a text formatting program.

You should note that the IPDS architecture provides a host-to-printer interface
intended to be used by programs requiring direct control over printers. In many
environments, IBM licensed programs already provide interfaces that generate
IPDS commands, and these interfaces should be used.
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How to Use This Book

iv

IPDS Reference

This book is divided into sixteen chapters and four appendixes:

e “Chapter 1. A Presentation Architecture Perspective” introduces IBM's

presentation architectures and describes the role of data streams and data
objects.

“Chapter 2: Introduction to IPDS” introduces the Intelligent Printer Data Stream
as a component of printing subsystems. This chapter also describes IPDS
functional divisions.

“Chapter 3. IPDS Overview” describes the key concepts and terminology used
by IPDS Architecture.

“Chapter 4. Device-Control Command Set” describes the commands used to
set up a logical page, communicate device controls, manage resources, and
handle the acknowledgment protocol.

“Chapter 5. Text Command Set” describes the commands for presenting
PTOCA text information in a page, a page segment, or an overlay.

“Chapter 6: IM-Image Command Set” describes the commands for presenting
image raster data in a page, a page segment, or an overlay.

“Chapter 7: 10-Image Command Set” describes the commands for presenting
IOCA image data in a page, a page segment, or an overlay.

“Chapter 8: Graphics Command Set” describes the commands for presenting
GOCA graphics data in a page, a page segment, or an overlay.

“Chapter 9: Bar Code Command Set” describes the commands for presenting
BCOCA™ data in a page, a page segment, or an overlay.

“Chapter 10: Object Container Command Set” describes the commands for
downloading object containers and presenting object container data in a page,
a page segment, or an overlay.

“Chapter 11: Overlay Command Set” describes the commands for controlling
frequently accessed user data in a page, a page segment, or an overlay. An
overlay contains its own environment and appears the same on every page on
which it is printed.

“Chapter 12: Page-Segment Command Set” describes the commands for
controlling frequently accessed user data in a page. Unlike an overlay, a page
segment is not independent of its page environment.

“Chapter 13: Loaded-font Command Set” describes the commands for
downloading coded-font information to the printer.

“Chapter 14: Triplets” describes substructures called triplets that are used
within some IPDS commands.

“Chapter 15: Exception Reporting” provides additional information about the
Acknowledge Reply, which is used by IPDS devices for exception reporting. A
complete list of printer exception-reporting codes is provided along with a
description of page-counter and copy-counter adjustments.

“Chapter 16: Compliance” provides a complete description of the IPDS
functional divisions, IPDS support requirements, and migration functions.



e “Appendix A: IPDS Commands Sorted by Command Code” provides a table
listing the IPDS command codes in numeric order, the meaning of the codes,
and the section in this document where they are described.

e “Appendix B: Examples of IPDS Command Sequences” provides examples of
IPDS command sequences that could be used to drive an IPDS printer.

e “Appendix C: Image Compression and Recording Algorithms” provides a brief
description of the algorithms used in the 10-image command set for image
compression and recording.

e “Appendix D: IPDS-Related Documentation” lists several IBM publications that
might be of interest to a reader of this document.

The “Glossary” defines terms used within the book.
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How to Read the Syntax Diagrams

Throughout this book, syntax is described using the following format that shows the
syntax of a command in a horizontal representation followed by a table showing the
data of the command. Refer to “Notation Conventions” on page 57 and “The IPDS
Command Format” on page 60 for a detailed description of the command syntax.
The syntax includes six basic data types:

Vi

IPDS Reference

CODE
CHAR
BITS
UBIN
SBIN
UNDF

Architected constant
Character string

Bit string

Unsigned binary
Signed binary
Undefined type

Command Syntax

Command Command ID Flags Correlation ID Data
Length
Data Syntax

Offset | Type| Name Range Meaning Subset
Range

The field's Name of Architecturally| Meaning or purpose of the data Range

offset, data field, if valid range element defined by

type, or both applicable of values a subset of
an IPDS
command
set

Note: The specific heading for the subset range column in a table will identify a
specific subset, such as "OL1", or "Required" when the command does not
belong to a specific subset.

The following is an example of IPDS syntax (for the Deactivate Page Segment

command):
| Length | x'DesF" | Flag | ci Data
The data field is as follows:
Offset| Type | Name Range Meaning PS1 Range
0-1 CODE HAID X'0000' Deactivate All indicator X'0000'
X'0001' — Page Segment X'0001' —
X'7TEFF' Host-Assigned ID X'007F'




Related Publications

Several other publications may help you understand the licensed programs used
with the data streams described in this book. For an additional list of IPDS-related
publications refer to Appendix D, “IPDS-Related Documentation” on page 723.

IBM Architecture Publications

Title Order
Number

Bar Code Object Content Architecture™ Reference S544-3766
Font Object Content Architecture Reference S544-3285
Graphics Object Content Architecture Reference SC31-6804
Graphics Object Content Architecture for Advanced Function S544-5498
Presentation Reference

Image Object Content Architecture Reference SC31-6805
Intelligent Printer Data Stream Reference S544-3417
Mixed Object Document Content Architecture™ Reference SC31-6802
Presentation Text Object Content Architecture Reference SC31-6803

You can order any of these architecture publications separately, or order them as a
group using SBOF-6179.

Title Order
Number

Character Data Representation Architecture Overview GC09-2207

Character Data Representation Architecture Reference and Registry SC09-2190

IBM ImagePlus® Publications

Title Order
Number
IBM SAA™ ImagePlus Online Library CD-ROM SK2T-2131
ImagePlus MVS/ESA™ General Information Manual GC31-7537
AS/400® ImagePlus General Information Manual GC38-2027
SAA ImagePlus/2 General Information Manual GC28-8173

IBM Graphics and Image Publications

Title Order
Number
GDDM, 5748-XXH: General Information Manual, contains a GC33-0100

comprehensive overview of grapics and image support for MVS, VM™,
VSE™, and OS/400 systems

Introducing GDQF, contains a comprehensive overview of Graphic GH52-0249
Query and Display Facilities for complex manufacturing graphics,
image, and publishing products

0OS/2® Presentation Manager® GPI, contains a description of the PM G362-0005
Graphic Programming Interface
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IBM Advanced Function Presentation Publications

Print Services Facility™ Publications

| InfoPrint Manager Publications

viii

IPDS Reference

Title Order
Number

Guide to Advanced Function Presentation, contains a comprehensive G544-3876

overview of AFP and AFP concepts

Advanced Function Presentation: Programming Guide and Line Data S544-3884

Reference.

Advanced Function Presentation: Printer Information, contains detailed G544-3290

characteristics of IBM's page printers

Technical Reference for Code Pages S544-3802

Technical Reference for IBM Expanded Core Fonts S544-5228

Font Summary for the AFP Font Collection S544-5633

IBM Advanced Function Presentation Fonts: Font Summary G544-3810

Page Printer Formatting Aid: User's Guide and Reference, contains S544-5284

information about the PPFA product that is used to create AFP page

definitions and form definitions

Overlay Generation Language ™/370: User's Guide and Reference, S544-3702

contains information about the OGL product that is used to create AFP

overlays

Advanced Function Presentation Workbench for Windows®: Using the G544-3813

Viewer Application, contains information about using it with AFP API

Advanced Function Presentation Conversion and Indexing Facility: G544-3824

Application Programming Guide, contains information about using ACIF

Advanced Function Presentation: Toolbox for Multiple Operating G544-5292

Systems User's Guide.

AFP Application Programming Interface: Programming Guide and S544-3872

Reference, contains information about using the AFP Application

Programming Interface.

Printing and Publishing Collection Kit, contains the online, softcopy SK2T-2921

version of most of the books referred to in this chapter

Title Order
Number

Print Services Facility/MVS: Application Programming Guide S544-3673

Print Services Facility/VM: Application Programming Guide S544-3677

Print Services Facility/VSE: Application Programming Guide S544-3666

Print Services Facility/2™: Getting Started G544-3767

IBM AIX® Print Services Facility/6000: Print Services Facility for AIX G544-3814

Users

AS/400 Information Directory GC21-9678

Title Order
Number

Infoprint Manager for AIX Publications (CDROM) SK2T-9266

Infoprint Manager for Windows NT® and Windows 2000 Publications SK2T-9288

(CDROM)




Changes in This Edition

Changes between this edition and the previous edition are marked by a vertical bar
“I” in the left margin.

This edition provides enhanced detail to support the IPDS products that IBM
introduced in the past few years. In addition, the following new function has been
added:

Activation failed NACK

All architected units of measure
Bi-level image color

CID-keyed font technology

Color fidelity

Cut-sheet emulation

Data object resources

Data validation and ribbon fault errors
Default character in outline code pages
Double-byte outline fonts

Double-byte raster to outline font migration support
Extended group ID format for OS/400™
Extended overlay support

Extended page counters control
Extended page segment support
External printer name

Finishing (cutting, folding, inserting, punching, stapling, stitching)
Finishing fidelity

Font character set extensions
Full-process text color (PTOCA PT3)
G3 MH image compression algorithm
GOCA box draw

GOCA image resolution

GOCA partial arc

GOCA process color

Image resources

IOCA full-process color support (FS11, FS40, FS42, FS45, NACKs, and
property pairs)

Logical page and object area coloring and shading
Media identification by OID

Multiple raster-font resolutions
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e Named groups
¢ Object container architecture

e Object container OIDs for color mapping table, EPS, EPS with transparency,
IOCA tile resource, PDF pages, PDF pages with transparency, PDF resource,
resident color profile

e Operator-directed recovery

e Page overlay rotation

* Physical media selection extensions
» Postal bar codes (Australia Post, Dutch KIX, Japan Postal, and Royal Mail)
e Presentation fidelity control

e Printer-detected forms mismatch

e Printer set-up verification

e Resource version support

e Saved pages

¢ Scale-to-fill mapping option

e Separate Continuous Forms

* Set Media Size enhancements

e Toner saver

¢ Two-dimensional (2D) bar codes

e UP3] finishing

X IPDS Reference
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Chapter 1. A Presentation Architecture Perspective

This chapter provides a brief overview of Presentation Architecture.

The Presentation Environment

Figure 1 shows today's presentation environment.

import/export

edit/revise
format
scan
DOCUMENT transform
CREATION
SERVICES
browse store
navigate retrieve
search  DOCUMENT DOCUMENT  index
clip VIEWING ARCHIVING  search
a””Otf‘atg SERVICES SERVICES ~ extract
print
DOCUMENT
PRINTING
SERVICES
submit
distribute
manage
print
finish

Figure 1. Presentation Environment. The environment is a coordinated set of services
architected to meet the presentation needs of today's applications.

The ability to create, store, retrieve, view and print data in presentation formats
friendly to people is a key requirement in almost every application of computers and
information processing. This requirement is becoming increasingly difficult to meet
because of the number of applications, servers, and devices that must interoperate
to satisfy today's presentation needs.

The solution is a presentation architecture base that is both robust and open
ended, and easily adapted to accommodate the growing needs of the open system
environment. IBM presentation architectures provide that base by defining
interchange formats for data streams and objects that enable applications, services,
and devices to communicate with one another to perform presentation functions.
These presentation functions may be part of an integrated system solution or they
may be totally separated from one another in time and space. IBM presentation
architectures provide structures that support object-oriented models and
client/server environments.

IBM presentation architectures define interchange formats that are system

independent and are independent of any particular format used for physically
transmitting or storing data. Where appropriate, IBM presentation architectures use

© Copyright IBM Corp. 1987, 2002 1



industry and international standards, such as the ITU-TSS (formerly known as
CCITT) facsimile standards for compressed image data.

Architecture Components

Data Streams
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IBM presentation architectures provide the means for representing documents in a
data format that is independent of the methods used to capture or create them.
Documents may contain combinations of text, image, graphics and bar code objects
in device-independent and resolution-independent formats. Documents may
contain fonts, overlays and other resource objects required at presentation time to
present the data properly. Finally, documents may contain resource objects, such
as a document index and tagging elements supporting the search and navigation of
document data, for a variety of application purposes.

In IBM, the presentation architecture components are divided into two major
categories: data streams and objects.

A data stream is a continuous ordered stream of data elements and objects
conforming to a given format. Application programs can generate data streams
destined for a presentation service, archive library, presentation device or another
application program. The strategic presentation data stream architectures are:

* Mixed Object Document Content Architecture (MO:DCA™)
* Intelligent Printer Data Stream (IPDS) Architecture.

The MO:DCA architecture defines the data stream used by applications to describe
documents and object envelopes for interchange with other applications and
application services. Documents defined in the MO:DCA format may be archived in
a database, then later retrieved, viewed, annotated and printed in local or
distributed systems environments. Presentation fidelity is accommodated by
including resource objects in the documents that reference them.

The IPDS architecture defines the data stream used by print server programs and
device drivers to manage all-points-addressable page printing on a full spectrum of
devices from low-end workstation and local area network-attached (LAN-attached)
printers to high-speed, high-volume page printers for production jobs, shared
printing, and mailroom applications. The same object content architectures carried
in a MO:DCA data stream can be carried in an IPDS data stream to be interpreted
and presented by microcode executing in printer hardware. The IPDS architecture
defines bidirectional command protocols for query, resource management, and
error recovery. The IPDS architecture also provides interfaces for document
finishing operations provided by pre-processing and post-processing devices
attached to IPDS printers.

Other IBM data streams which use many of the presentation objects and concepts
introduced in this chapter are:

e The 3270 Data Stream used to transmit display data between applications and
a nonprogrammable workstation

¢ The Revisable-Form-Text Document Content Architecture (RFT:DCA) used to
interchange revisable-form text and non-text objects between application
programs in an office environment



Figure 2 shows a system model relating MO:DCA and IPDS data streams to the
presentation environment previously described. Also shown in the model are the
object content architectures which apply to all levels of presentation processing in a
system.

Presentation Architecture Model
Specifies open architectures and international standards that
allow interoperability and portability of data, applications, and skills
Archive
Services
Appli- VIEWING s Dj
cation Services Display
Pri_nt * Printer
< Services
i Intermediate
i Device
| Post
Processor
MO:DCA IPDS
to presentation servers to printers
and post processors
Object Architectures
Data Objects Resource Objects
Text Bar Codes Fonts Color Table
Image Overlays Form Definition
Graphics Page Segments Document Index

Figure 2. Presentation Model.

This diagram shows the major components in a presentation

system and their use of data stream and object architectures.
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Documents can be made up of different kinds of data, such as text, graphics,
image, and bar code. Object content architectures describe the structure and
content of each type of data format that can exist in a document or appear in a
data stream. Obijects can be either data objects or resource objects.

A data object contains a single type of presentation data, that is, presentation text,
vector graphics, raster image, or bar codes, and all of the controls required to
present the data.

A resource object is a collection of presentation instructions and data. These
objects are referenced by name in the presentation data stream and can be stored
in system libraries so that multiple applications and the print server can use them.

All object content architectures (OCAs) are totally self-describing and independently
defined. When multiple objects are composed on a page, they exist as peer
objects, which can be individually positioned and manipulated to meet the needs of
the presentation application.

The object content architectures are:

e Presentation Text Object Content Architecture (PTOCA): A data architecture
for describing text objects that have been formatted for all-points-addressable
presentations. Specifications of fonts, text color, and other visual attributes are
included in the architecture definition.

¢ Image Object Content Architecture (IOCA): A data architecture for describing
resolution-independent image objects captured from a number of different
sources. Specifications of recording formats, data compression, color and
gray-scale encoding are included in the architecture definition.

e Graphics Object Content Architecture (GOCA): A data architecture for
describing vector graphics picture objects and line art drawings for a variety of
applications. Specification of drawing primitives, such as lines, arcs, areas, and
their visual attributes, are included in the architecture definition.

e Graphics Object Content Architecture for Advanced Function Presentation (AFP
GOCA): A version of GOCA that is used in Advanced Function Presentation
(AFP) environments.

e Bar Code Object Content Architecture (BCOCA): A data architecture for
describing bar code objects, using a number of different symbologies.
Specification of the data to be encoded and the symbology attributes to be
used are included in the architecture definition.

¢ Font Object Content Architecture (FOCA): A resource architecture for
describing the structure and content of fonts referenced by presentation data
objects in the document.

In addition to object content architectures, the MO:DCA architecture defines
envelope architectures for objects of common value in the presentation
environment. Examples of these are Form Definition resource objects for managing
the production of pages on the physical media, overlay resource objects that
accommodate electronic storage of forms data, and index resource objects that
support indexing and tagging of pages in a document.



Figure 3 shows an example of an all-points-addressable page composed of
multiple presentation objects.

Letterhead can be an overlay resource
containing text, image, and graphics objects

LOCKSMITH

To: Joan Rogers
Security Systems, Inc. — Page
205 Main Street
Plains, lowa

Dear Joan:
Sales have improved so dramatically since Presentation
you have joined the team, | would like to Text Object(s)

know your techniques.

Sales

Graphics Object

Week 1 2 3 4 5 6

Let's get together and discuss your promotion!

f%ﬂ,&r{ix’ Image Object

Jim-D.-Bolt

Object areas
can overlap

Figure 3. Presentation Page. This is an example of a mixed-object page that can be

composed in a device-independent MO:DCA format and can be printed on an IPDS printer.

Relationship to Systems Application Architecture™
Implementations of the data stream and object content architectures originally
developed as part of Systems Application Architecture Common Communications
Support (SAA CCS) now extend to other major application platforms, such as
AIX/6000™ and Microsoft® Windows. This is part of a continuous movement
toward providing greater interoperability between presentation components in
client/server and open systems environments.

Chapter 1. A Presentation Architecture Perspective
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Some of the major application enabling products and application services using
presentation interchange architectures are:

e Advanced Function Presentation (AFP)

A set of licensed programs that use all-points-addressable concepts to present
data on a wide variety of printer and display devices. AFP includes creating,
formatting, viewing, retrieving, printing, and distributing information.

AFP Conversion and Indexing Facility (ACIF)

An AFP program for converting a System/390™ line-data print file into a
MO:DCA document and for indexing the document for later retrieval, viewing
and selective printing of pages.

AFP Workbench

A platform for the integration of AFP workstation enabling applications and
services. The Viewer application is a Workbench application that runs under
0S/2, WIN-OS/2™, or Microsoft Windows.

AFP Toolbox

AFP Toolbox provides application programmers with ease of use in formatting
printed output. Without requiring knowledge of the AFP data stream, the AFP
Toolbox provides access to sophisticated AFP functions through a callable C,
C++, or COBOL interface. It is available on MVS, AlX, OS/2, and AS/400
platforms.

With IBM AFP Toolbox you can:

— Combine variable data with electronic forms, electronic signatures, and
images

— Define variable length paragraphs

— Precisely position and align text anywhere on a page using a wide variety
of fonts

— Draw fixed or variable depth and width boxes

— Generate barcode objects

— Draw horizontal and vertical fixed or variable length lines

— Include indexing tags for use in efficient viewing and archival/retrieval

— Accent printed output with color and shading

— Dynamically control fonts, including user-defined fonts

Advanced Function Printing Utilities/400

An IBM licensed program that includes a group of utilities that work together to
provide Advanced Function Printing on AS/400.

Graphical Data Display Manager (GDDM)

An IBM licensed program containing utilities for creating, saving, editing, and
displaying visual data such as page segments, charts, images, vector graphics,
composites (text, graphics, image), and scanned data.

0S/2 Presentation Manager GPI

An extensive graphics programming interface (GPI) provided in OS/2 for
creating, saving, editing and manipulating picture data composed of graphics
primitives, such as lines, arcs, and areas with fill patterns. Metafiles created



using the GPI can be archived for later retrieval in the MO:DCA interchange
format.

IBM SAA ImagePlus Workstation Program/2

An IBM licensed program designed to capture, view, annotate, print and
manipulate text and image documents on an OS/2 workstation platform.
Documents are generated in the MO:DCA interchange format and can be
transmitted to MVS and OS/400 hosts for folder management and archival
storage by other ImagePlus components.

IBM SAA MVS/ESA ImagePlus System

A set of licensed programs that are designed to work in conjunction with the
ImagePlus Workstation Program/2 to provide MVS host support for Folder
Applications and WorkFlow Management. Documents are stored in the
MO:DCA Interchange format and are distributed on request by an Object
Distribution Manager.

IBM SAA AS/400 ImagePlus System

A set of licensed programs that are designed to work in conjunction with the
ImagePlus Workstation Program/2 to provide OS/400 host support for
Electronic Filing Cabinets and WorkFolder applications. Documents are stored
in the MO:DCA Interchange format and made available on request to
workstation programs.

IBM SAA ImagePlus/2 System

A comprehensive, user-configurable, OS/2 LAN-based implementation of
ImagePlus document imaging. IBM SAA ImagePlus/2 consists of two
components:

— IBM SAA ImagePlus Services Facility/2
— IBM SAA ImagePlus Application Facility/2

IBM SAA ImagePlus Services Facility/2 provides storage management, content
class management, document, page and display management, image capture
and presentation management. IBM SAA ImagePlus Application Facility/2
provides the application and end-user interface, document storage and
retrieval, plus document, folder and case management. It also includes
menu-driven workflow processing capabilities. Documents are stored in the
MO:DCA Interchange format.

Infoprint Manager for AlX, Windows NT, and Windows 2000

A print server that drives IPDS page printers. In addition to managing printer
resources and providing error recovery for print jobs, Infoprint Manager
provides data stream conversions to MO:DCA format for interoperability with
other AFP products on AlIX and other system platforms.

Print Services Facility (PSF™)

The IBM software product that drives IPDS printers. PSF is supported under
MVS™, VSE, and VM and as a standard part of the operating system under
0S/400. PSF manages printer resources such as fonts and electronic forms,
and provides error recovery for print jobs. Multiple data streams are accepted
by PSF and converted into an IPDS data stream for printing.

Chapter 1. A Presentation Architecture Perspective 7
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e Print Services Facility/2 (PSF/2™)

An OS/2-based print server that drives IPDS page printers and IBM PPDS and
HP-PCL compatible printers. PSF/2 manages printer resources and provides
error recovery for print jobs. PSF/2 supports distributed printing of MO:DCA
print jobs from PSF/MVS, PSF/VM, PSF/VSE, and OS/400. It also supports
printing from a wide range of workstation applications, including Microsoft
Windows and the OS/2 Presentation Manager.

Print Services Facility/6000 (PSF/6000)

An AIX/6000 print server that drives IPDS page printers. In addition to
managing printer resources and providing error recovery for print jobs,
PSF/6000 provides data stream conversions of PostScript and ditroff data
streams to MO:DCA data streams for interoperability with other AFP products
on AIX/6000 and other system platforms.

For more information on these and other products, refer to the publications listed in
“Related Publications” on page Vvii.



Chapter 2. Introduction to IPDS

The Intelligent Printer Data Stream (IPDS) is IBM’s Systems Application
Architecture host-to-printer data stream for Advanced Function Presentation
subsystems. It provides an attachment-independent interface for controlling and
managing all-points-addressable (APA) printers that allows the presentation of
pages containing an architecturally unlimited mixture of different data types: text,
image, graphics, bar code, and object container.

In addition, the IPDS architecture incorporates the following features:

« Different applications create source data (such as, graphics, image, bar code,
and text) which can be independent of one another. IPDS architecture allows
the output of these independent applications to be merged at print time so that
an integrated mixed-data page results.

IPDS architecture makes this possible by carrying text and independently
defined blocks of data, such as image, graphics, and bar code. Similarly
defined objects are carried by the Mixed Object Document Content Architecture
(MO:DCA-P), thus making it possible to use the same objects in both
environments.

e |IPDS data streams are independent of the carrying communications protocol.
This allows the transmission of the same data stream to printers attached to
channels, controllers, local area networks, and any other type of networking link
that supports the transparent transmission of data.

e |PDS products transfer all data and controls through self-identifying structured
fields, called IPDS commands, that describe the presentation of print data and
provide for the following:

— The dynamic management of resident fonts and of downloaded resources,
such as overlays, page segments, and loaded fonts

— The control of device functions such as duplexing, media-bin selection, and
output finishing

— The comprehensive handling of exception functions, so users can control
the level of exception handling.

» |PDS architecture provides an extensive acknowledgment protocol at the
data-stream level. This acknowledgment protocol helps synchronize host and
printer processes, exchange query-reply information, and return detailed
exception information.

* IPDS architecture provides support for media finishing using printer-attached
devices or using pre-processing and post-processing devices. In addition to
traditional printer-controlled finishing, constructs are also provided to enable
IPDS data streams to be used within Universal Printer Pre- and
Post-Processing Interface (UP3I) environments.

© Copyright IBM Corp. 1987, 2002 9



IPDS Architecture as a Component of Printing Subsystems

Each of the printer environments shown in the following four figures contains a
printing subsystem. Presentation Services is the component where IPDS
commands are generated in each of the diagrammed printing subsystems. These
subsystems have the following elements in common:

Source Applications Existing or new applications generate source data. Some
applications generate text data that previously would have
been directed to line printers (non-IPDS printers); for
example, those that generate 1403 data in the System/390
environment, SNA Character String (SCS) data in the
System/36 or AS/400 environment, and ASCII data in the
PC LAN environment.

Other applications generate APA text or other data types
such as image, graphics, and bar code; for example,
Overlay Generation Language, Print Management Facility,
and some versions of the Document Composition Facility
running in the System/390 environment.

Presentation Services A software component known generically as presentation
services accepts source data and transforms it to IPDS
commands without changing the existing source
applications. In addition, presentation services permits the
output of line-printer applications to be enhanced by other
IPDS functions. These functions include duplexing,
overlays (electronic forms), and multiple high-quality fonts.

Note: Host presentation services need not utilize all IPDS
commands and parameters. The IPDS architecture
allows functional trade-offs whereby the host can
use a variety of alternate IPDS command
sequences to present the same pages.

IPDS Printers IPDS printers are printers that support the common IPDS
printer interface. These printers can attach to several
different system or subsystem environments via one or
more communication protocols. For example, IBM provides
presentation-services programs that support a wide range
of IPDS printers attached using 370-channel protocols,
SNA protocols, AS/400-Twinax protocols, 3270-data-stream
protocols, and local-area-network protocols.

The same IPDS data structures can be used in a broad range of printer
environments including:

e The spooled system environment

e The mainframe interactive environment

e The intelligent workstation or departmental system environment
e The local area network environment.

10 IPDS Reference



The Spooled System Environment

A host application creates and sends print data either to the spool or directly to
presentation services. Presentation services takes the print data from the spool or
application and generates the IPDS commands that drive the printer.

Spool Files

Host System

IPDS Printer
Presentation [—— Application
Services
Controller IPDS Printer Local Area Network
. . Workstation or pC
Display Display Departmental System .
Workstation
Presentation Application
Services
IPDS Printer Display IPDS Printer

Figure 4. IPDS Products in the Spooled System Environment

In the spooled system environment, Print Services Facility (PSF) provides
presentation-services functions under the MVS, VM, and VSE operating systems for
most IPDS printers. Other Advanced Function Presentation (AFP) software
products create complex data and printing resources, such as typographic fonts,
which are stored on the spool or in system libraries. The important data streams in
this environment include the SAA presentation form of MO:DCA, MO:DCA-P, as
well as older data streams important for printing. As part of its
presentation-services function, the PSF products convert MO:DCA-P data, and
older data streams such as 1403 line data into the IPDS commands that are used
to drive attached printers.

Note: In the spooled system environment, applications should not generate IPDS
commands directly since most presentation-services programs accept AFP
data streams or data created for line printers and convert it into IPDS
commands for the application.
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The Mainframe Interactive Environment

A controller interfaces with a display cluster, a printer, and a host. A host
application creates print data and, using the host presentation services, generates
IPDS commands that reach the printer through the controller.

Spool Files

Host System

IPDS Printer

Presentation —— Application
Services

Controller IPDS Printer Local Area Network

Workstation or

. . PC
Display Display Departmental System Workstation

Presentation Application

Services

\_‘

IPDS Printer Display IPDS Printer

Figure 5. IPDS Products in the Mainframe Interactive Environment

In the mainframe interactive environment, Graphical Data Display Manager (GDDM)
Release 2.1 or later provides presentation-services functions for 327x-attached
IPDS printers. Because of the many different application programming interfaces of
GDDM, applications can create complex pages with a mixture of text, graphics, and
image, which GDDM sends to the printer in the form of IPDS commands.
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The Intelligent Workstation or Departmental System Environment
Applications in an independent workstation or in a small departmental system can
create print data to be sent to the workstation’s presentation services. The
workstations’s presentation services generate IPDS commands that drive the
printer.

Spool Files

Host System

IPDS Printer

Presentation [ Application
Services

Controller IPDS Printer Local Area Network

Workstation or

] ) PC
Display Display Departmental System Workstation

Presentation Application
Services

\_‘

IPDS Printer Display IPDS Printer

Figure 6. IPDS Products in the Workstation or Departmental System Environment

In the workstation environment, presentation-services functions are provided by the
System/36 System Support Program (SSP) Release 4.0 or later, by the System/38
Control Program Facility (CPF) Release 8.0 or later, and by OS/400. Functions
provided include converting SNA Character String (SCS) data into IPDS data, and
creating or transporting IPDS commands with a mixture of text, image, graphics,
and bar code data. For more information on these functions, refer to the
publications listed in Appendix D, “IPDS-Related Documentation” on page 723.
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The Local Area Network Environment
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A personal computer workstation connected to a local area network (LAN) sends
print data to a print server on the LAN. Presentation services in the print server
controls the spooling of data files and generates the IPDS commands that drive the
printer.

Spool Files

Host System

IPDS Printer

Presentation [—— Application
Services

Controller IPDS Printer Local Area Network

Workstation or

Display Display Departmental System

Print
Server

Presentation Application
Services Presentation

Services

IPDS Printer Display IPDS Printer

Figure 7. IPDS Products in the Local Area Network (LAN) Environment

In the LAN environment, presentation-services functions are provided by Infoprint
Manager for AlX, and Infoprint Manager for Windows NT and Windows 2000.
Older (no longer available) products for the LAN environment include PSF/2,
PSF/6000, and IBM Local Area Network PrintManager. Among the functions
provided is the conversion of other data, such as MO:DCA-P, ASCII, ditroff, TIFF,
GIF, JPEG, EPS, PDF, and PostScript, into IPDS data.



Communication with an IPDS Device

Communication between an IPDS device and a presentation services program
involves two logical concepts: a carrying-protocol session and an IPDS dialog.
The carrying-protocol session uses one of many possible physical attachments and
an appropriate communications protocol to transport IPDS commands and
acknowledge replies. The IPDS dialog consists of the IPDS commands and IPDS
acknowledge replies that are transparently carried by the carrying protocol.

The carrying-protocol session can be established using any physical attachment
and protocol that allows bi-directional communications to flow. This generality
allows the transmission of the IPDS data stream to printers attached to channels,
controllers, local area networks, wide area networks, and any other type of
communication link that supports the transparent transmission of data. For
example, the following attachments (and protocols) have been used to carry an
IPDS dialog:

Coax (SNA/LU1.0)

Coax (3270/DSC)
ESCON channel (CCWs)
Ethernet (TCP/IP)

FDDI (TCP/IP)

FICON channel (CCWSs)
RS232 (SNA/LU6.2)
Token Ring (SNA/LU6.2)
Token Ring (TCP/IP)
Twinax (Arctic)

370 and 390 parallel channel (CCWSs)

The IPDS dialog begins with the first IPDS command that an IPDS device receives
and ends when either an IPDS command explicitly ends the dialog or when the
carrying-protocol session ends. Some IPDS printers support an optional command,
called Manage IPDS Dialog, that can explicitly start or stop an IPDS dialog. This
command allows the IPDS dialog to share a printer with other data streams, and
allows a printer to conveniently switch between multiple communication sessions.

There can be multiple independent sessions, each with an IPDS dialog. When a

printer receives a Manage IPDS Dialog command to end a dialog, the printer can
then safely switch to a different dialog or session.

Chapter 2. Introduction to IPDS 15
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The IPDS architecture is divided into several functional areas called command sets,
each representing a major printer capability. A command set consists of IPDS
commands, including semantics, syntax, and the architecturally-valid values for
each field in the command. The architecture also contains a registry of
exception-reporting codes for error conditions in each of its command sets and for
printer-related failure, fault, or host-notification conditions.

Each command set is further divided into at least one subset of defined function
and a subset of optional function. Some command sets contain more than one
subset of defined function and some command sets are defined to carry object

data.

The IPDS command-set design supports several printer technologies. Product
developers can match command-set implementations to the specific needs of their
product. Figure 8 on page 18 illustrates the IPDS functional divisions. For a
complete description of IPDS functional divisions, refer to Chapter 16,
“Compliance” on page 697.

The IPDS architecture contains the following command sets:

Device Control This command set contains the IPDS commands that initialize
the environment for a logical page, communicate device
controls, manage resources, and handle the acknowledgment
protocol. Support of the defined subset (DC1) of this
command set is mandatory.

Text This command set contains the IPDS commands for
presenting text information in a page, a page segment, or an
overlay.

IM Image This command set contains the IPDS commands for

presenting images in a page, a page segment, or an overlay.

IO Image This command set contains the IPDS commands for
presenting images in a page, a page segment, or an overlay.
The 10-image command set provides functions, such as image
compression and grayscale, that the IM-image command set
does not provide.

Graphics This command set contains the IPDS commands for
presenting graphics in a page, a page segment, or an overlay.

Bar Code This command set contains the IPDS commands for
presenting machine-readable bar code information in a page, a
page segment, or an overlay.

Object Container This command set contains the IPDS commands to store
and present IPDS constructs containing data whose definitions
are not controlled by an IBM presentation architecture. These
stored constructs are called object containers.

Page Segment This command set contains the IPDS commands to store and
present IPDS constructs containing text, graphics, image, and
bar code information. These stored constructs, which can be
merged with a logical page to assume the current environment,
are called page segments.



Overlay

This command set contains the IPDS commands to store and
present IPDS constructs containing text, graphics, image, and
bar code information. These stored constructs are called
overlays.

Loaded Font This command set contains the IPDS commands to load font

information.

For the following IPDS command sets, a data tower defines the data carried. A
data tower is divided into levels. A higher level of a data tower consists of all lower
levels plus some set of additional function. Some data tower levels are defined and
controlled by other architectures and are simply registered by the IPDS
architecture. The data towers are:

Text

IM Image

IO Image

Graphics

This data tower contains Presentation Text Object Content
Architecture (PTOCA) control sequences, contained in the data field
of the Write Text command, and used to present text information in
a page, a page segment, or an overlay. The text data tower
contains three presentation text (PT) levels, PT1, PT2, and PT3
defined by the PTOCA architecture.

This data tower contains image data, contained in the data field of
the Write Image command. Image data can be presented in a
page, a page segment, or an overlay. The IM-image data tower
contains one level, IMD1, defined by the IPDS architecture.

This data tower contains Image Object Content Architecture (IOCA)
self-defining fields, contained in the data field of the Write Image 2
command, and used to present image data in a page, a page
segment, or an overlay. The 10-image data tower contains several
levels, FS10, FS11, FS40, FS42, and FS45, defined by the IOCA
Architecture.

This data tower contains Graphics Object Content Architecture
(GOCA) drawing orders, contained in the data field of the Write
Graphics command, and used to present graphics in a page, a page
segment, or an overlay. The graphics data tower contains one
level, DR/2V0, defined by the GOCA Architecture.

Bar Code This data tower contains Bar Code Object Content Architecture

(BCOCA) data controls, contained in the data field of the Write Bar
Code command, and used to present machine-readable bar code
information in a page, a page segment, or an overlay. The Bar
Code data tower contains one level, BCD1, defined by the BCOCA
architecture.

Chapter 2. Introduction to IPDS 17
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Graphics

Text 10
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Code
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TX1 | IM1 | 101 | GRI | BC1
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Overlay : :
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Segment : :
| |
| |
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PS1 | OLI |LF1! LF2!LF3

Device Control - DC1 (mandatory)

Defined Subsets within IPDS Command Sets

Each command set contains one or more defined subsets as shown.
All command sets also provide optional function.
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PTOCA IOCA Bar
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M Code
PTOCA Image |10CcA|10CA
PT2 FS11 | FS42| GOCA
DR/2V0 BCOCA
PTOCA IMD1 IOCA | IOCA BCDI
PTI FS10 | FS40

Data Towers

Each data tower contains at least one level.
Some IPDS printers support additional (optional) data-tower function
for text, 10-image, graphics, and bar code data.

Figure 8. IPDS Functional Divisions




Chapter 3. IPDS Overview

This chapter describes key concepts of the IPDS presentation environment. It also
describes how IPDS commands position data on a page, how IPDS commands
position pages on a sheet, how IPDS commands are processed, and how printer
operating states are defined. In addition, this chapter includes a summary of IPDS
commands, operating states, resource management, and rules for handling
exceptions and defaults. A set of examples that show typical IPDS command
sequences can be found in Appendix B, “Examples of IPDS Command Sequences”
on page 709.

The IPDS Presentation Environment

The IPDS presentation environment creates mixed-data pages within a hierarchy of
presentation spaces. These presentation spaces are: medium presentation space,
logical page presentation space, object area presentation spaces, 10-image
presentation space, graphics presentation space, and bar code presentation space.
The latter three presentation spaces contain the data types specified by their name;
they are eventually mapped into object areas on the logical page presentation
space. Refer to Figure 9 on page 21 for details of this mapping.

Physical medium The physical entity on which information is placed. An example
of a physical medium is roll-fed paper.

Sheet A division of the physical medium; there can be multiple sheets
on a physical medium. For example, a roll of paper could be
divided by the printer into rectangular pieces of paper, each
representing a sheet. Envelopes are an example of a physical
medium that is comprised of only one sheet.

The IPDS architecture defines four types of sheets: cut-sheets,
continuous forms, envelopes, and computer output on microfilm.
Each type of sheet has a top edge.

A sheet has two sides, a front side and a back side. Simplex
printing uses the front side; duplex printing uses both sides.

The physical printable area is that portion of a side in which the
printer can print.

Medium presentation space The finite address space that is mapped by the
printer to a side of a sheet; there is only one medium
presentation space on a side of a sheet. The relationship
(whether parallel or perpendicular) between the top of the
medium presentation space and the top edge of the sheet is
defined for each type of sheet. See Figure 16 on page 39
through Figure 21 on page 42 for a description of the top of the
medium presentation space with respect to the top edge of the
sheet for each type of sheet.

The medium presentation space has a width and a length. See
page 40 for a description of the width and length of the medium
presentation space.

A page's logical page, as well as all pertinent overlay logical
pages, are merged into the medium presentation space before
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Page

Logical page

Object areas

this space is mapped by the printer to a side of a sheet. Some
IPDS printers allow more than one page to be merged into the
medium presentation space.

An object that is delimited by a Begin Page command and an
End Page command. Page data is merged into the page's
logical-page presentation space, which is then merged into the
medium presentation space, and then presented on a physical
medium by a presentation device. A page may contain text,
image, graphics, bar code, and object container data.

The presentation space of a page or an overlay. Throughout this
document the terms logical page and logical-page presentation
space are synonymous. The logical page may or may not be the
same size as the medium presentation space into which it is
merged.

Note: Printing can only occur where the current logical page
intersects the physical printable area as it is reflected in
the medium presentation space. “The Valid Printable
Area” on page 52 further describes this printing area.

Text data sent in a Write Text command can be positioned
anywhere on the logical page. Text data contains lines of
character information and text rules, which the printer places at
specified positions and orientations on the logical page.

Rectangular areas positioned on the logical page containing one
of the following types of data:

¢ Image data contains raster information. Two types of image
data, IM-image and I0-image, are described in separate
chapters of this book. Refer to Chapter 6, “IM-Image
Command Set” on page 325 and Chapter 7, “IO-Image
Command Set” on page 337 in this reference and Image
Object Content Architecture Reference for details.

e Graphics data contains lines, curves, areas, and other
drawing elements. Refer to Chapter 8, “Graphics Command
Set” on page 363 in this reference and Graphics Object
Content Architecture Reference for detalils.

¢ Bar Code data contains bar-coded, machine-readable
characters and can also contain human-readable characters.
Refer to Chapter 9, “Bar Code Command Set” on page 393
in this reference and the Bar Code Object Content
Architecture Reference for details.

¢ Object containers contain presentation data or
non-presentation data whose syntactic and semantic
definitions are not controlled by an IBM presentation
architecture. Refer to Chapter 10, “Object Container
Command Set” on page 409 for details.

A logical page can consist of a single object area containing
image, graphics, bar code, or object container data.

Note: There is no text object area, and text may be printed
anywhere in the valid printable area. The text



presentation space is the logical page. Furthermore,

object areas may be positioned with respect to the text.

Data presentation spaces Each type of data has a presentation space in which
the data is described. The IOCA, GOCA, and BCOCA
architectures define the presentation space for their respective

data types.
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Figure 9. IPDS Presentation Spaces
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The IPDS architecture defines a hierarchical relationship between a medium
presentation space, a logical page, and object areas. Note that, in Figure 10, the
logical page boundaries do not correspond with the medium presentation space
boundaries and therefore also do not correspond with the physical medium

boundaries.
!
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I Text :
|
|
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| Data Object I Independent object areas
| containing image,
: Text | graphics, bar code, or
I presentation object
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Figure 10. Object Areas in a Logical Page

One of the strengths of the IPDS architecture is that independent applications can
create source data for each type of data. The output of these independent
applications is merged at the printer to create an integrated mixed-data page. For
example, text data can be produced by a formatter such as Document Composition
Facility; image data can be the output of a scanner such as the IBM 3117 Scanner;
and graphics data can be produced by applications such as Interactive Chart Utility.
The IPDS architecture lets you integrate application output rather than make you
use integrated applications.
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Some IPDS printers allow multiple pages to be placed on a medium presentation
space as shown in Figure 11. The position of a page is determined by a
combination of the Load Copy Control, Logical Page Position, and XOH-Set Media
Origin commands.

Input Page Stream =----- >

77

Page n o0o0o0oO0 Page 4 Page 3 | Page 2 Page 1

‘ Page 9 u Page 10
Page 5 u Page 6

zm [ o B

3 UP 4 UP

Figure 11. Examples of Multiple Pages on a Medium Presentation Space

Some IPDS printers allow pages to be independently placed in a fixed partition on
either the front-side medium presentation space or the back-side medium
presentation space. These printers also allow the page to be rotated into one of
four possible orientations. This allows multiple pages per sheet, some of which can
be placed on top of others. See Figure 58 on page 176 for an example of this
ability.

Chapter 3. IPDS Overview 23



Cut-Sheet Emulation Mode

24

IPDS Reference

Some IPDS printers provide a cut-sheet emulation mode that can be used to print
on continuous-forms media that, once slit and collated, emulates two sheets of
cut-sheet output. In this mode, the printer logically divides the continuous-forms
media in half parallel to the carrier strips and controls the placement of pages on
either the left side or the right side of the physical media as defined by a printer
configuration option. The two portions of the physical media are called sheetlets
and are treated as if they were two separate pieces of cut-sheet media. This
logical division of the continuous-forms media is shown in Figure 12. Note that the
top of each sheetlet is a narrow edge, and the default sheetlet origin is the top-left
corner of the sheetlet.
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Figure 12. Logical Division of Continuous Forms for Cut-Sheet Emulation

The printer operator configures the printer for cut-sheet emulation mode while the
printer is disconnected from the presentation services program. Property pair
X'F902"' in the STM reply indicates that cut-sheet emulation mode can be used
and that the X'C3nn"' keyword is supported in the LCC command. The X'C3nn'
keyword in an LCC command is used to enable cut-sheet emulation; absence of
the keyword disables the function. Once in cut-sheet emulation mode, the printer
will emulate cut-sheet output, two sheetlets per sheet, until one of the following
occurs:

e An LCC command without the X'C3nn' keyword is encountered
¢ More than one copy is specified in any copy subgroup

When a subsequent LCC command is received that contains the X'C3nn' keyword
and specifies only one copy in each copy subgroup, the printer returns to the
emulation mode.

In addition, the X'C300' keyword provides the following function:

X'C300' Enter cut-sheet emulation mode, eject to next sheetlet, and do not allow
N-up. If N-up is specified while X'C300' is in effect, the printer will exit
cut-sheet emulation mode.



When in this mode, the printer logically divides the physical media into two
equal-sized sheetlets. For the following functions, the printer treats each sheetlet
as if it were a separate sheet of cut-sheet media:

Finishing operations specified by either the X'85"' or X'8E' triplet
Alternate offset stacking specified by the XOA AOS command

If the post-processor does not handle left/right offset stacking, the XOA
AOS commands are combined so that if either sheetlet is to be jogged,
the entire sheet is jogged.

Mark form specified by the XOA MF command

Media orientation specified in the XOH SMO command

Medium modifications specified in the XOH SMM command

Default sheetlet origin is the top-left corner of each sheetlet; the top edge is
a narrow edge

Medium overlays specified in the LCC command

Page positioning specified in the LPP command

Suppression specified in the LCC command

VPA and UPA checking

All other medium controls apply to the sheet (not the sheetlet).

Cut-sheet emulation mode is only supported by continuous-forms printers that
support no more than one media source and one media destination.
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Overlays and Page Segments
The IPDS architecture provides the ability to download and temporarily store
overlay and page segment resources in the printer for later use. Once
downloaded, overlays and page segments can be merged with page data or other
overlay data before a page is printed. Overlays can also be printed on a sheet side
before the page data for that side is printed; this use of an overlay is called a
medium overlay.

Note that some IPDS intermediate devices, such as Remote PrintManager™ and
Distributed Print Facility, support resident and captured overlays and page
segments. IPDS printers do not support resident or captured overlays and do not
support resident or captured page segments.

Overlay A predefined page that the host processor loads and sends to the
printer's storage. Overlays are often used as electronic forms. An
overlay can consist of any combination of text, image, graphics,
bar code, and object container data. An overlay contains the
same type of presentation commands used in a page; however,
overlays are independent of the page environment. The key
distinction between overlays and pages is that overlays are stored
until deactivated, but pages, if stored, are stored only until printed.

A stored overlay is merged with a page or another overlay by
means of the Include Overlay (I0) command. The Load Copy
Control (LCC) command can be used to merge an overlay directly
on the medium presentation space independent of any page data.
If the overlay is merged by means of the IO command, the overlay
logical page is mapped to the page's logical page, or including
overlay's logical page at the time that the IO command is
processed. If the overlay is merged with the LCC command, the
overlay logical page is mapped to the medium presentation space
before any other logical pages are mapped to the medium
presentation space. If the LCC command specifies multiple
overlays, the overlay logical pages are mapped to the medium
presentation space before any other logical pages in the order in
which they appear in the LCC command.

Page Segment A portion of a page or overlay that the host processor loads and
sends to the printer’'s storage. A page segment may consist of
any combination of text, image, graphics, or bar code data. Unlike
overlays, page segments are not independent of the logical page
environment. Page segments are merged with a page or overlay
and assume the currently active environment provided by the
containing page or overlay.

A stored page segment is merged with a page or overlay by
means of the Include Page Segment (IPS) command. The page
segment data is mapped to the current logical page at the time
that the IPS command is processed.

Figure 13 on page 27 shows an example of a page containing text and an object
area directly, text and an object area within an overlay, and an object area within a
page segment.
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The letterhead is an overlay
containing image data.

OCKSMITH

To: David E. Stone

Security Systems, Inc. Loglcal Page
2015 Main Street

Fields, Kansas

Dear David:

Sales have improved so dramatically since _ Text data

you have joined our team, I would like to
know your techniques.

Sales

Graphics data

Week 1 2 3 4 5 6

Let’s-get together and discuss your promotion!

j;»’b ﬂ B‘T&// A page segment can

contain an image.

Jim D. Bolt

Data can overlap.

Figure 13. A Sample Page with an Overlay and Page Segment
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IPDS Mixing Rules
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Foreground and Background

All IPDS presentation spaces consist of two parts: foreground and background.
Foreground is the part of the presentation space that is occupied with object data.
Background is the part of the presentation space that is not occupied with object
data.

The medium and logical page presentation spaces are empty until other
presentation spaces containing data are merged with them. Empty presentation
spaces contain only background, which is assigned the color of medium.

For data-object presentation spaces, the architecture for the data object defines
foreground and background, and can specify a color attribute for both. When no
color is specified for the background of a presentation space, the background is
implicitly assigned the color of medium. The following table summarizes the
definition of foreground and background in the data-object presentation spaces:



Data Type Foreground Background
PTOCA Text Stroked and filled portion of Everything else
text characters
Stroked area of text rules
Stroked area of underscores
IM image B'1' image bits B'0' image bits

IOCA bilevel image
(with LUT ID = X'00")

IOCA bilevel tiled image

Significant image points, except for
image points for which a
transparency mask has specified
B'O'

Insignificant image points

Image points for which a
transparency mask has
specified B'0'

All portions of the
presentation space not
covered by image or tiles

IOCA grayscale or color
image

Entire image, except for image
points for which a transparency
mask has specified B'0'

All portions of the
presentation space not
covered by image

Image points for which a
transparency mask has
specified B'0'

IOCA grayscale or color
tiled image

Entire tile, except for image points
for which a transparency mask has
specified B'0'

All portions of the
presentation space not
covered by tiles

Image points for which a
transparency mask has
specified B'0'

GOCA Graphics

Stroked area of arcs

Stroked and filled portion of
graphics characters

B'1' image points

Stroked area of lines

Stroked and filled portion of
markers

Stroked and filled portion of
pattern symbols

Entire area with solid area fill

Everything else

BCOCA Bar Code

Bars and 2D modules
Stroked and filled portion of
HRI characters

Everything else

Colored object area or
logical page

All portions

None

Presentation data objects

Refer to the Object Type Identifiers registry in the Mixed Object
Document Content Architecture Reference.
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Merging Presentation Spaces

All presentation spaces are merged with previous data in the order in which the
IPDS commands that define these presentation spaces appear in the data stream.
The presentation space merge order is shown by Figure 14 on page 31, and is
described as follows:

e Medium presentation space. This is the base IPDS presentation space into
which all other presentation spaces are merged.

* Medium overlay presentation space. This presentation space is often called
the medium overlay's logical page, and is merged into the medium presentation
space with a keyword in the Load Copy Control command. All medium
overlays are merged into the medium presentation space before any pages or
page overlays are merged. Multiple medium overlay presentation spaces are
merged in the order in which their keywords appear in the LCC command.

e Page presentation space. This presentation space is often called the page's
logical page, and is merged into the medium presentation space in the order in
which the corresponding page appears in the data stream.

e Page overlay presentation space. This presentation space is often called the
page overlay's logical page, and is merged into the medium presentation space
in the order in which the Include Overlay command occurs in the data stream.
The containing page's origin is used for positioning the page overlay, and
portions of the page overlay presentation space can extend outside of the page
presentation space.

Page overlays can also be included within an overlay; in this case the included
overlay's presentation space is positioned from the origin of the includer
overlay's presentation space.

e Object area presentation space. This presentation space is provided for
each 10 image object, graphics object, bar code object, and presentation
object-container object, and is merged into the page or overlay presentation
space in the order in which the corresponding data object is included.

e Data object presentation space. This presentation space is provided for each
IOCA, GOCA, BCOCA, and presentation object-container object, and is
merged, using the specified mapping control option, into the corresponding
object area presentation space.
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they occur in the data stream.

Figure 14. Merging Presentation Spaces

Page overlays can be nested to the depth supported by the printer.
some IPDS printers allow nesting up to 2 levels, others allow nesting up to 5 levels.

For example,

Data Object
Presentation
Space

Object Area
Presentation /
Space /

7 /‘l"‘7 /‘l“‘7
/ /

— ot

o

Page Overlay
Presentation
Space

|_ o3

Pages, data objects, and page overlays can occur mutiple times and are merged in the order
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General Mixing Rules

When a new presentation space P, iS merged into an existing presentation space
Pexisting: fOUr types of mixing must be considered. Let Feyigting @and Beyigting denote
the Pg,isiing fOreground and background, respectively; and let F,, and B, denote
the P, foreground and background, respectively. The mixing types can be
characterized as follows:

Mixing Type Description

B Background on background

new ON Bexisting

new ON Feyisting Background on foreground

on B Foreground on background

new existing

B
F
Frew 0N Feyisting Foreground on foreground

For each type of mixing, the resultant color is determined by the mixing rule that is
specified. The following mixing rules are defined for presentation space mixing:

Mixing Rule Definition

Overpaint When part of P, overpaints part of Pe,ing, the intersection is
assigned the color attribute of P,,. This is also referred to as
opague mixing or knockout mixing.

Underpaint When part of P, underpaints part of Pg,ging, the intersection

keeps the color attribute of Pg,iing- This is also referred to as
transparent mixing or leave alone mixing.

When multiple presentation spaces are merged, the background and foreground of
all of the presentation spaces mix in the order they are found in the data stream.
The resultant foreground is the union of all presentation space foregrounds; that is,
once an area is defined to be foreground, it remains foreground even if its color
attribute is changed due to an underpaint mixing rule. The resultant background is
everything else. The color of the resultant foreground and background is
determined by the IPDS default mixing rule.



IPDS Default Mixing Rule

When a new presentation space P, iS merged into an existing presentation space
Pexisting: the background of P, underpaints the background and foreground of
Pexising: @nd the foreground of P, overpaints the background and foreground of

P

existing*

This default mixing rule can be characterized as follows:

Mixing Type Default Mixing Rule
Bnew ON Bexisting Underpaint

Brew ON Fexisting Underpaint

Frew 0N Bexisting Overpaint

Frew O Fexisting Overpaint

For printers that support only one color (such as black), this reduces to the simple
statement that once the printer has set a pel to B'1", this pel will print in the one
supported color regardless of how many other overlapping presentation spaces set
this pel to B'0".

Notes:

1. Color of medium (X'FF08"') is a valid color in all respects and the mixing rules
apply to this color. Thus, foreground pels in color of medium will cover up pels
of any other color that are underneath.

2. Some printers may print different data types or different elements within the
same data type at different resolutions. For example, text characters might be
printed at a different resolution than text rules or graphics. Pels at different
physical resolutions cannot actually mix as described above, although there
might be physical mixing on the medium.

3. Some printers simulate unsupported colors using device-dependent color
simulation. Pels whose color is simulated in such a manner are subject to the
same mixing rules as pels whose color is not simulated.
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Logical Page and Object Area Coloring

|

| Some printers are able to shade, tint, or color a logical page or object area before
| any presentation data is presented within the area. The effect depends on the

| color capabilities of the printer. Figure 15 shows an example with several object
| areas that contain various shades of black.

l_Il_Il_Il_Il_I*

Figure 15. Examples of Shaded Areas
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Ordered Data

Some printers are able to print with improved performance if the data on a page is
ordered sequentially in a manner consistent with the natural movements of the print
mechanism.

Ordered Page A page that does not contain any page segments or overlays, and
in which all text data as well as all image, graphics, and bar code
objects are ordered such that physical pel locations on the physical
media are accessed by the printer in a sequential left-to-right and
top-to-bottom manner, where these directions are relative to the top
edge of the sheet (see Figure 16 on page 39 through Figure 21 on
page 42). Once a physical pel location has been accessed by the
printer, the page data does not require the printer to re-access that
same physical pel location.

When a page is ordered, there is no requirement to overpaint any pels on that
page; therefore, the IPDS mixing rules are not needed for an ordered page.

If a printer that supports ordered data receives a page marked as ordered, but the
page data violates the ordered-page definition, exception ID X'0205..02" exists.

If a printer that supports ordered data receives a page marked as ordered, but the
page contains a data type that the printer does not support in an ordered page, the
printer processes that data type as if it was in an unordered page. However, since
the data type was in an ordered page, it must not require a print mechanism
movement that is in violation of the ordered page definition. If it does, exception ID
X'0205..02" exists.

If ordered data is indicated for an overlay, it may be ignored. It also may be
ignored if medium overlays or multiple pages per side are specified.

Fixed Medium Information

Some printers are able to present information on sheets of physical media that is
independent of and not provided through the data stream. Data of this type, called
fixed medium information, does not mix with the data provided by the data stream
and is presented on a physical medium either before or after the text, image,
graphics, bar code, and object container data provided within the data stream.

Fixed Medium Information can be used to create “pre-printed forms”, or other types
of printing, such as colored logos or letterheads, that cannot be created
conveniently within the data stream. This type of function can be provided by a
printer, or by a pre-processing device or a post-processing device that is attached
to the printer.
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Coded-Font Components
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The component parts of a coded font can be downloaded to local printer storage, or
they can be resident in printer storage. Downloaded-font components are also
called loaded-font components and are described in Chapter 13, “Loaded-Font
Command Set” on page 457. To make up a coded font, these component parts
must be combined in one of the following configurations:

e LF1-type coded font, which consists of a fully described font plus font indexes,
or which consists of several fully described font sections plus font indexes for
each section

e LF2-type coded font, which consists of a symbol set
e LF3-type coded font, which consists of a code page plus a font character set.

To see which type (or types) of coded font is supported by your printer, refer to
your printer documentation.



Expressing Linear Measurements

In general usage, linear measurements are expressed as a specific number
followed by a unit called the measurement base. The measurement base is
typically a well known unit such as an inch or a centimeter. For example, in the
measurement 12 inches, the measurement base is inches; in the measurement 12
centimeters, the measurement base is centimeters. Since we know the length of
one inch or one centimeter, it is easy to measure 12 of these units.

In the IPDS architecture, linear measurements are expressed as humbers called
logical units (L-units). When a number is expressed in terms of L-units, an
appropriate measurement base must be used to interpret the value of the number.
The measurement base is separately supplied in a control command. For example,
the measurement base used for specifying text placement on a page is provided in
a Logical Page Descriptor command; the actual text measurements, such as
character increment or A-space, are provided in the Load Font Index command.

Measurement bases used within IPDS data streams are expressed using a unit
base field and a units per unit base field:

Unit base A one-byte code that represents the length of the
measurement base. A value of X'00' specifies that the
length of the measurement base is ten inches. A value of
X'01"' specifies that the length of the measurement base is
ten centimeters. A value of X'02' specifies that the length of
the measurement base is relative to yet another value.

Units per unit base A two-byte field that contains the number of units in the
measurement base. The previous general-usage examples
had a unit base of one inch or one centimeter and a units per
unit base of one. In most cases, the units per unit base can
be any value between X'0001' and X'7FFF', but each
printer must at least support X'3840' (14400) units per ten
inches. Most IPDS printers also support X'0960' (2400)
units per ten inches.

For example, within an IPDS command, the X and Y extents of a logical page
might be expressed as X'07F8' L-units in the X-direction and X'0A50' L-units in
the Y-direction. For a unit base of X'00' (ten inches) with 2400 units per unit
base, this describes an 8 1/2 inch by 11 inch logical page.

Units of measure is the length of the measurement base, specified by the unit base
field, divided by the value of units per unit base. For example, the units of measure
for a graphics object area might be expressed as 1/240 of an inch; there are 240
units in one inch. Resolution is the reciprocal of units of measure. For example,
the resolution of the graphics object area would be expressed as 240 units per
inch. The term L-unit is sometimes used as a synonym for unit of measure.
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Coordinate Systems

The IPDS architecture uses orthogonal coordinate systems to define any point on a
presentation space. Distances within these coordinate systems are measured in
L-units, rather than in physical pels.

Each presentation space has a coordinate system. Units of measure may be
selected for each coordinate system to enable the location of distinct points and the
measurement of distances within these coordinate systems. The X, Y,, coordinate
system is the medium presentation space coordinate system. The X, Y,
coordinate system and the |,B coordinate systems are the logical page presentation
space coordinate systems. The X, Y, coordinate system is the graphics
presentation space coordinate system. The X, Y,, coordinate system is the
IO-image presentation space coordinate system. The X, Y, coordinate system is
the bar code presentation space coordinate system. The X, Y,. coordinate

system is the object container presentation space coordinate system.

In addition, the object areas into which graphics, |O-image, bar code, and
presentation-form object container presentation spaces are mapped are measured
using the X,. Y,, coordinate system.

Hereafter, the coordinate pair (X,Y) will be used to denote a generic IPDS
coordinate pair where no further qualification is required or appropriate. The term X
coordinate denotes the first coordinate in the pair and may represent a specific
IPDS coordinate such as Xp,, Xy, Xg, Xig, Xpes Xocs Xoas OF . The term Y coordinate
denotes the second coordinate in the pair and may represent a specific IPDS
coordinate such as Y., Yy, Yg, Yio, Yper Yoor Yoar OF B.

In all IPDS coordinate systems except the X, Y, coordinate system, the positive
Y-coordinate axis is rotated 90 degrees clockwise from the positive X-coordinate
axis. In the Xg, Y, coordinate system, the positive Y -coordinate axis is rotated 90
degrees counterclockwise from the positive X, -coordinate axis.

Xm, Ym Coordinate System (Medium)
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The X,,,Y, coordinate system is the medium presentation space coordinate system.
The origin of this system (X,=0, Y,,=0) can be set by an IPDS command, XOH Set
Media Origin, to any of the four corners of the medium presentation space. If this
command is not sent to a printer or if the printer does not support the command,
the origin is located at the top-left corner of the medium presentation space, where
the viewpoint is at the center of the physical medium. This is called the printer
default media origin. In this case, the X, axis corresponds (is parallel) to the top
edge of the sheet and positive X, values begin at the origin and increase from left
to right. The Y/, axis corresponds to the left edge of the sheet and positive Y,
values begin at the origin and increase from top to bottom.

Figure 16 on page 39 through Figure 21 on page 42 show the X, Y,, coordinate
system for the various combinations of physical media.

For printers using continuous-forms media that support the XOH-SMO command,
the top edge of the sheet is the short side whose left corner is closest to the
leading edge of the physical medium as it moves through the printer. The case
where both sides of the physical medium are of equal length is treated the same as
the case where the sides are of unequal length and the wide side corresponds to
the leading edge.



Continuous-Forms Printer which Supports XOH-SMO
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Note: For a continuous-forms printer which does not support XOH-SMO,
the printer defines the top edge of the physical media.

Recommended Cut-Sheet Printer Media Origins

+X Direction ——— & - +Y m Direction
Leading Edge Leading Edge
Top Edge
Default Origin Default Origin N
3 (X, =0,y, =0) (x,, =0, vy, =0) M

w

A~

\%

Viewpoint

uonoaia

jutodmain
~=
abp3g doy

-« uonosaina

Figure 16. Xm, Ym Coordinate System - Recommended Default Media Origins

For printers using continuous-forms media that do not support the XOH-SMO
command, the printer defines the top edge of the sheet.

For printers using cut-sheet media, the top edge of the sheet is a short side as
defined by the printer. This short side may be the one whose left corner is closest
to either the leading or trailing edge of the physical medium as it moves through the
printer. Printers using cut-sheet media should use the left corner closest to the
leading edge of the physical medium as it moves through the printer.
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Other Allowed Cut-Sheet Default Media Origins
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Figure 17. Xm, Ym Coordinate System - Other Allowed Default Media Origins

For printers using envelope media, the top edge of the sheet is in relationship to
the edge to which the flap is attached. Figure 18 on page 41 illustrates the top
edge of the sheet for envelopes. For the envelope type that has equal length and
width dimensions, the top edge of the sheet is the same as the envelope type with
the flap on the long edge.

For printers using computer output on microfilm (COM), a sheet is a data frame and
the top edge of the sheet is a short side of a frame. The arrangement of the
frames on the microfilm is defined by the printer. Figure 19 on page 42, Figure 20
on page 42, and Figure 21 on page 42 illustrates the top edge of the sheet for
COM for various frame arrangements. The case where both sides of the frame are
of equal length is treated the same as the case where the wide side is parallel to
the title edge.

The width and length of the medium presentation space is reported by the printer in
the XOH-OPC command reply. The medium presentation space width does not
necessarily correspond to the X, extent.

For a printer using cut-sheet media, the medium presentation space width is
parallel to the top edge of the sheet. For the default media origin, the width
corresponds to the X, extent.

For a printer using continuous-forms media, the medium presentation space width
is parallel to the leading edge of the physical media as it moves through the printer
and does not include the width of the carrier strips. Thus, when the top edge is
perpendicular to the leading edge, the medium presentation space width
corresponds to the Y, extent (for the default media origin).

Envelopes and computer output on microfilm (COM) could be either cut-sheet or
continuous-forms media. For COM, the width and length of the medium
presentation space is the width and length prior to reduction. For 105 mm
microfilm and CINE representation on 16 mm microfilm, the title edge is equivalent
to the leading edge for the purposes of determining which side of the medium
presentation space corresponds to the width. For COMIC representation on 16 mm
microfilm, the width of the medium presentation space corresponds to the edge that
is perpendicular to the title edge. The XOH-OPC reply indicates whether cut-sheet
or continuous-forms media is being used.



For a description of the top edge of the sheet for the various types of sheets, refer
to Figure 16 on page 39 through Figure 21 on page 42.

The location and size of the physical printable area with respect to the medium
presentation space is reported by the printer in the XOH-OPC command reply. The
location is specified as an offset from the X,,, Y, coordinate system origin and the
size is specified in X, Y,, coordinates.

The XOH-SMO command may be used to move the origin of the X,,, Y, coordinate
system to any one of the four corners of the medium presentation space. When
this is done, the physical printable area size reported in the XOH-OPC command
reply can change.
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Figure 18. Xm, Ym Coordinate System for Envelopes
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Figure 21. Default Media Origin for Computer Output on 16 mm Microfilm (COMIC Representation)




Note: Normally the printer determines the size of the medium presentation space,
however the XOH Set Media Size command can be used by a host
presentation-services program to specify the X, and Y, extents of the
medium presentation space. These values are used along with any
printer-defined valid sensor or operator input to establish the X, and Y,
extents that are required for printable area calculations. The XOH-SMS
command is described in “XOH Set Media Size” on page 312.
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Xp, Yp Coordinate System (Logical Page)
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The X, Y, coordinate system is the logical-page presentation space coordinate
system. The origin of this system (x,=0, y,=0) is specified in the Logical Page
Position command. It can also be specified by default. Logical pages may be
positioned anywhere on the medium presentation space.

Some IPDS printers allow pages to be independently placed in a fixed partition on
either the front-side medium presentation space or the back-side medium
presentation space. These printers also allow the page to be rotated into one of
four possible orientations. For printers that do not support this function, IPDS
commands cannot change the orientation of the X, Y, coordinate system; it is
always parallel to, but offset from, the X, Y,, coordinate system. Support for this
optional function is indicated in property pair X'6101"' that is returned by the printer
in a Sense Type and Model command reply.

Note: The X, Y, coordinate system is the coordinate system for a page's logical
page as well as for an overlay's logical page.

The size of the logical page in the X, dimension is called the X, extent. The size of
the logical page in the Y, dimension is called the Y, extent. The sizes are set by
default or by the Logical Page Descriptor command. The X, Y,, coordinate system
is used to position object areas on the logical page. Object areas and text may be
presented at different orientations on the page.

Figure 22 shows an example of the relationship between the X,, Y, coordinate
system, the X,, Y, coordinate system, and the origin of an object area.

— Xy or +Xp—»

- — Medium Presentation Space
X =0, Y. =0)
T R AN
*%+*\*+*\*#4*F+*\*+*\* 3
Km =2 Yo = 2)—F  + X =5, Y = 5) |
— — 4 L - —

(X, =0, Y, =0) i (Xp =3, Y, =3 :
+ +

1 Object Area :
I

T T - Bar Code Data :

+ + - Graphics Data |

| | - 10 Image Data |

T - Object Container |

T Jlr Data |

HYpor +Y, T T :

. T I

i . T :

1 I |

1 | |

1 I

N |

1 | |

4 . |

T Logical Page |

T+ / |

e I

Figure 22. Locating Data by Xm, Ym and Xp, Yp Coordinates



Positioning of an object area in the X, Y, coordinate system consists of two
operations:

* Location of the object area origin in the XY, coordinate system

* Rotation of the object area with respect to the X, axis in the plane of the logical
page, also referred to as object area orientation with respect to the XY,
coordinate system.

Object area orientation is specified by an angle measured clockwise from the X
axis to the X, axis of the object area, where valid angles are 0 degrees, 90
degrees, 180 degrees, 270 degrees. Object area orientation has no effect on the
relationship between the X, axis and the Y, axis of the object area. The Y, axis
of the object area remains at a 90 degree clockwise rotation with respect to the X,
axis for all object area orientations.

All four object area orientations with respect to the XY, coordinate system are
shown in Figure 23.
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Yp 180°Orientation Yp  270°Orientation

Figure 23. Object Area Rotation in Xp,Yp Coordinate System
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I, B Coordinate System (Text)

The Inline, Baseline (1,B) coordinate system describes the placement and
orientation of text characters and object areas on the logical page. The printer
places characters along the l-axis to form a line of text. The printer places lines of
text along the B-axis on the logical page. IPDS commands can change both the
origin and the orientation of the inline and baseline axes.

Character Development

As characters are developed on a page by the printer, the inline coordinate is
incremented in the positive inline (or +I) direction. As lines are developed on a
page by the printer, the baseline coordinate is incremented in the positive baseline
(or +B) direction.

Note: Characters are normally developed on a page in the sequence they will be
read, for example, left to right. The printer may actually place characters or
lines on a page in various directions as in bidirectional printing.

The distance the inline coordinate is incremented as characters are developed is
the character increment or inline increment. The distance the baseline coordinate
is incremented as lines are developed is the baseline increment.

The coordinates of the first text position on the logical page are called the initial
inline text coordinate (i;) and the initial baseline text coordinate (b;). The
coordinates of the current position on the logical page are called the current inline
text coordinate (i) and the current baseline text coordinate (b,). Figure 24 shows
the various | and B coordinates on the logical page.
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Figure 24. The |, B Coordinate System on the Logical Page
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[,B Orientation

The +I and +B directions are specified independently in terms of an angle from the
+X,, direction. This orientation can be set either in the Logical Page Descriptor
command, by means of embedded controls in the Write Text command, or by
printer default. Setting the orientations of the +1 and +B axes also sets the I, B
origin at one of the four corners of the logical page. Eight orthogonal I, B text
orientations exist out of the many theoretical I, B text orientations.

Figure 25 shows all eight usable orientations.
1=0°, B=90° 1=90°, B=180° 1=90°, B=0" 1I=180°, B=90"
| B B I
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B ] | B
1=270°, B=0" 1=180°, B=270"° 1=0°, B=270° 1=270°, B=180"°

Figure 25. The Usable I, B Text Orientations

Note: Figure 25 assumes a character rotation of 0 degrees with respect to the |
axis. See Figure 109 on page 460 for more information on character
rotation.

Object areas may be positioned on a page using the |,B coordinate system.
Positioning of an object area in the I,B coordinate system consists of two
operations:

e Location of the object area origin in the |,B coordinate system,

» Rotation of the object area with respect to the | axis in the plane of the logical
page, also referred to as object area orientation with respect to the 1,B
coordinate system.

Object area orientation is specified by an angle measured clockwise from the | axis
to the X, axis of the object area, where valid angles are 0 degrees, 90 degrees,
180 degrees, 270 degrees. Since the | axis may itself be rotated relative to the X,
axis, the object area orientation with respect to the XY, coordinate system (the
logical page) is determined by the object area orientation with respect to the | axis
in conjunction with the I-axis orientation with respect to the X, axis. Object area
orientation has no effect on the relationship between the X, axis and the Y, axis
of the object area. The Y, axis of the object area remains at a 90 degree
clockwise rotation with respect to the X,, axis for all object area orientations with
respect to the | axis.

Given eight orthogonal |I,B orientations and four object area orientations with
respect to the I,B coordinate system, there exist thirty-two ways of positioning an
object area on a logical page with respect to all I,B orientations. This is shown in
Figure 26 on page 48 and Figure 27 on page 49.
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Figure 26. Object Area Rotation in I,B Coordinate System, Part 1

Figure 26 and Figure 27 on page 49 show that the thirty-two ways of positioning
an object area with respect to the I,B coordinate system are developed by choosing
one of the four basic object area rotations that are defined with respect to the XY
coordinate system and then locating the object area origin in the given |,B
orientation. In particular, given an object area orientation (O,,) with respect to the |
axis, and given an I-axis orientation (O;) with respect to the X, axis, the equivalent
object area rotation with respect to the XY, coordinate system and the logical
page is given by the sum (O,, + O;) modulo 360; that is, the remainder when (O,
+ O)) is divided by 360.

For example, if a printer supports the 0 degree object area orientation for I-axis
orientations of O degrees, 90 degrees, 180 degrees, and 270 degrees, it actually
supports all four object area orientations with respect to the XY, coordinate
system and the logical page.



1=0°,B=90°

1=90°,B=180° 1=90°,B=0°

1=180°,B=90°

By v I Ty Y
180° Object Area Orientation ot
I A A B B A = oa A 1
G4 X @
Yoa (34
v & ;
oa \ y
X oa
I I
1=270°,B=0° 1=180°,B=270° 1=0°,B=270° 1=270°,B=180°
1=0°,B=90° 1=90°, B=180° 1=90°, B=0° 1=180°, B=90°
1 B B 1
X
oa 7
A\ A Xo
M S Q)
A
(EXD)] Y oa \
& v
By Yoa y 1 Iy oa 1 B
270° Object Area Orientation
14 AB B A Xoa b
"1—' oa )
«S Yoo ()
& (3.4)
X oa (3’4) ‘
4
XDB
B 1 1
1=270°, B=0° 1=180°,B=270° 1=0°,B=270° 1=270°, B=180°

Figure 27. Object Area Rotation in I,B Coordinate System, Part 2

Similarly, if a printer supports a 0 degree object area orientation with respect to the
Xp,Yp coordinate system, it also supports the following object area orientations with
respect to the 1,B coordinate system:

e 0 degree object area orientation with respect to I,B = 0,90

e 0 degree object area orientation with respect to I,B = 0,270

e 90 degree object area orientation with respect to 1,B = 270,0

e 90 degree object area orientation with respect to |,B = 270,180
¢ 180 degree object area orientation with respect to |,B = 180,270

180 degree object area orientation with respect to 1,B = 180,90

e 270 degree object area orientation with respect to 1,B = 90,180

270 degree object area orientation with respect to 1,B = 90,0.
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Xg, Yg Coordinate System (Graphics)

The Xy, Y, coordinate system describes the placement of graphics data within an
abstract space called the graphics presentation space. Refer to Chapter 8,
“Graphics Command Set” on page 363 for a description of this coordinate system
and how this space is mapped to the logical page.

Xio, Yio Coordinate System (10 Image)

The X, Y, coordinate system describes the placement of 10-image data within the
IO0-image presentation space. Refer to Chapter 7, “IO-Image Command Set” on
page 337 for a description of this coordinate system and how this space is mapped
to the logical page.

Xbc, Ybc Coordinate System (Bar Code)

The X, Ype coordinate system describes the placement of bar code data within the
bar code presentation space. Refer to Chapter 9, “Bar Code Command Set” on
page 393 for a description of this coordinate system and how this space is mapped
to the logical page.

Xoc, Yoc Coordinate System (Object Container)

The X, Y, coordinate system describes the placement of presentation-form object
container data within the object container presentation space. Refer to Chapter 10,
“Object Container Command Set” on page 409 for a description of this coordinate
system and how this space is mapped to the logical page.

Xoa, Yoa Coordinate System (Object Area)

The X,., Y4 COoOrdinate system describes the placement of 10-image, graphics, bar
code, and object container presentation spaces within object areas which are then
positioned on a logical page.
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Coordinate System Relationships
All the coordinate systems can be used to locate any point in relation to the logical
page and the medium presentation space. For example, the current position
(coordinates) can be represented as shown in Figure 28.
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Figure 28. Calculating the Current Text Position

As shown in Figure 28, the current |, B text coordinates are calculated in L-units by
measuring in the +I and +B direction starting at the I, B system origin. In this
figure, the text orientation is 90°, 180°; therefore, the I, B system origin is at the
top-right corner of the logical page. The current text coordinates are i.=9 and b.=4.

As shown in Figure 28, the current X, Y,, coordinate position is calculated as an
offset from the origin of the logical page (x,=0, y,=0). The current X, Y,
coordinate position is calculated as an offset from the origin of the medium
presentation space (X,,=0, y,,=0).

IPDS commands allow data objects to be positioned on the page using either X,
Y, or |, B coordinate positions.

More complicated relationships exist on printers that support optional function such

as N-up, duplex, and page orientation. See Figure 58 on page 176 for an example
of this situation.
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The Valid Printable Area

52

IPDS Reference

The valid printable area (VPA) is the intersection of the current logical page with
the area of the medium presentation space that is allowed to contain data to be
printed. The area of the medium presentation space that is allowed to contain data
to be printed is one of the following:

e The area that corresponds to the physical printable area if working with a
secure overlay or if there is no user printable area defined; see Figure 29.

e The intersection of the area corresponding to the physical printable area with
the user printable area; see Figure 30 on page 54.

The physical printable area is defined to the host through the printable area
self-defining field of the XOH Obtain Printer Characteristics command. The logical
page is defined by the host through the Logical Page Descriptor (LPD) command.
Note that overlays have an associated LPD. For the duration of the overlay, this
LPD specifies the current logical page used in defining the VPA.

Printing cannot take place outside of the VPA. Positioning outside of the VPA is
valid; however, if data to be printed is outside of the VPA, a positioning exception
exists. When the data to be printed is blank (no toned pels), the exception may be
suppressed. Positioning exceptions include X'08C1..00', X'08C2..00",
X'08C3..00', X'0411..00', and X'020A..05'; the Exception-Handling Control
determines whether or not these exceptions are reported.

Medium Presentation Space

Physical Printable Area

Current Logical Page

Valid Printable Area

Figure 29. Example of the Valid Printable Area. This example applies if there is no User
Printable Area defined or if a secure overlay is being used.



The User Printable Area

The IPDS architecture allows a presentation services program to define a user
printable area with the Define User Area command. The user printable area can be
used to specify the portion of the medium presentation space to which user
generated data is restricted. Only data specified within a secure overlay can be
printed outside of the user printable area. The XOA Control Edge Marks and XOA
Mark Form commands can also cause printing outside the user printable area.

The user's VPA is the intersection of the user printable area, the area that
corresponds to the physical printable area, and the current logical page. The user
printable area is defined by the host through the Define User Area (DUA)
command. The physical printable area is described to the host by the printable
area self-defining field of the XOH Obtain Printer Characteristics reply. The current
logical page is defined by the host through the Logical Page Descriptor (LPD)
command.

Generally, positioning outside of the user's VPA is valid; however, if portions of a
page or a honsecure overlay that are to be printed are outside of the user's VPA,
exception ID X'08C1..00"' exists. The Exception Handling Control determines if
these exceptions are reported. Figure 30 on page 54 shows the user's VPA.

The VPA for a secure overlay is the intersection of the secure overlay's logical
page and the physical printable area. Thus, a secure overlay can print outside of
the user's VPA. An overlay is specified to be a secure overlay when the overlay is
included by an Include Overlay command. This allows a presentation-services
program to print information on the media that cannot be overwritten, omitted, or
changed by the print job submittor without an exception occurring. A
presentation-services program can use a secure overlay and a user printable area
to print a security label on each side of a sheet.
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Medium Presentation Space

Physical Printable Area

User's Current Logical Page

Secure Overlay Current Logical Page

Security label could be placed here
(it cannot be changed by user)

User Printable Area

User's Valid Printable Area

Security label could be placed here
(it cannot be changed by user)

Figure 30. Example of the Valid Printable Area. This example applies when the Define
User Area command is used.

Logical Positioning and Physical Pels

Logical positions can point between pels. In this case, the pel associated with a
given logical position is the pel that follows the logical position in the positive inline
and the positive baseline directions. This type of logical positioning permits the
printing of n characters, each having a fixed character increment of i, on a logical
page whose inline extent is ni. Refer to Figure 31 on page 55.

For example, if n is 100 characters and i is 0.1 inch (10-pitch), all 100 characters
will fit on a logical page with an inline extent of 10 inches. In this case, the 100th
character just fits within the page boundary, and the final character increment
places the current text position (i;) at the logical page boundary. As long as no
attempt is made to print off the logical page, an exception does not exist.
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Legend:

+ = logical position

O = physical pel

O = next printed pel

Figure 31. Logical Position and Next Pel to Be Printed for Four I, B Orientations
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Processing IPDS Commands
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The IPDS structured-field format allows commands to be sent to the printer in a
continuous stream. Each command is self-describing: the command length,
identifier, flag byte, and data (which is not always present) are all part of each
command. The printer-host conversation is carried on as if IPDS commands were
processed in sequential order by the printer.

Every IPDS command contains a flag byte. Setting the acknowledgment required
bit on in this flag byte indicates to the printer the end of a command sequence.
The printer then sends an Acknowledge Reply to the host. Figure 32 shows an
example of this process.

IPDS Command

\—> To Printer

IPDS Command

L

To Printer

IPDS Command with
Acknowledgement Request

Erom Printer Acknowledge Reply

L s To Printer To Host -4 J

Figure 32. An Example of IPDS Command Processing

Notes: Presentation-services programs should:

1. Use the STM property pairs and XOH-OPC self-defining fields to identify
an IPDS printer's functional capabilities. For example, the X'B001'
property pair identifies double-byte font support; the X'000D'
self-defining field identifies the medium modifications supported (cut,
perf, fixed medium information).

2. Use the information in the XOH-OPC Product Identifier self-defining
field, if present, in messages that identify the printer. This self-defining
field must contain the real device type and model number that is
imprinted on the printer's serial-number plate.

3. Use the STM type and model information to determine whether or not to
code around granted deviations. Some printers use these fields to
identify an older printer that is being emulated or mimicked.

When an emulated type and model is returned in STM, the printer must
emulate the granted deviations accurately and return the same
information as the emulated printer in the STM and XOA-RRL replies.
The XOH-OPC reply must also be identical, except that the Product
Identifier self-defining field can be present in the XOH-OPC reply; if
present, it must contain the real device type and model nhumber that is
imprinted on the printer's serial-number plate.

When a printer is being mimicked, the granted deviations that affect
host software should be mimicked accurately, deviations that don't
affect software should be fixed. The functions supported should be
identical to those supported by the mimicked printer. A printer that is
mimicking can also support additional function as long as it is
appropriately identified in the STM or XOH-OPC replies.



Notation Conventions

In the command-set chapters that follow, these conventions apply to the command
descriptions:

Each byte contains eight bits.

Bytes of an IPDS structure are numbered from left to right beginning with byte
0 with the left-most byte as most significant; this is called Big Endian. For
example, if a structure is three bytes long and has two fields, a two-byte field
followed by a one-byte field, the bytes would be numbered as follows:

Bytes 0-1 Field 1
Byte 2 Field 2

Byte 0 is the left-most, high-order byte for the first field.

Bit strings are numbered, from left to right, beginning with 0. For example, a
one-byte bit string contains bit 0, bit 1, ..., bit 7.

For numerical binary data, bit 0 is the most significant bit. For example,
decimal 13 is equivalent to binary B'00001101".

Negative values are in twos-complement form.

Field values are expressed in hexidecimal or binary notation:
B'01111110' = X'7E' = +126
X'7TFFF' = +32767
X'8000' = -32768 (when signed binary is used)
X'8000"' = +32768 (when unsigned binary is used)

Some bits or bytes are labeled reserved. The content of reserved fields are not
checked by printers. However, IPDS generators should set reserved fields to
the specified value, if one is given, or to zero.

Values not explicitly defined in the range column of a field are reserved.

On the following pages, commands are described in tables, with additional
information about specific fields listed after each table. These command tables
use the following special terms:

Range The complete set of architecturally valid values for a given field.

Subset Range (DC1, TX1, IM1, 101, GR1, BC1, OC1, PS1, OL1, LF1, LF2, or
LF3)

The field range that must be supported by any printer that supports a
command-set subset. The printer can support values outside the
subset range; although these values must stay within the
architecturally valid range. Refer to your printer documentation for
supported values.

Required The field range that must be supported by any printer that supports
the command. The printer can support values outside the required
range; although these values must stay within the architecturally valid
range.

Printer default The value assigned to a field when the printer successfully
concludes initialization, for example, an initial microcode load (IML).
The IPDS architecture specifies printer default values for some fields.
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Refer to your printer documentation for the printer-defined default
values.

L-unit Range Conversion Algorithm
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Some field values within IPDS data structures are specified assuming a unit of
measure of 1/1440 of an inch. These fields are designated as such with a
reference to this algorithm. If an IPDS receiver supports additional units of
measure, the IPDS architecture requires the receiver to at least support a range
equivalent to the specified range relative to each supported unit of measure.

Figure 33 on page 59 lists the equivalent field ranges for the most commonly used
units of measure.

The values required to be supported when 14400 units per 10 inches is specified
for a field are listed in the command. If additional units of measure are supported,
the field values that the IPDS architecture requires a printer to support for these
alternate units of measure are calculated using the following algorithm:

1. Calculate the number of printer-supported units per inch as follows:

 If the length of the measurement base for a field is 10 inches, divide the
number of printer-supported units that applies to the desired field by 10.

 If the length of the measurement base for a field is 10 centimeters, multiply
the number of printer-supported units per 10 centimeters (one decimeter)
that applies to the desired field by 0.254, the approximate number of
decimeters per inch.

2. Calculate the number of printer-supported units per IPDS unit as follows:

e Divide the number of printer-supported units per inch calculated in the
previous step by 1440 (the number of IPDS units per inch).

3. Calculate the required value in the printer-supported unit of measure as follows:

» Multiply the IPDS-specified subset range values for the desired field, after
converting to base 10, by the printer-supported units per IPDS-specified
unit calculated in the previous step.

¢ Round off the product to the nearest integer; for example, 2.5 would
become 3 and 2.4 would become 2.

e Adjust the new range so that it is a subset of the IPDS-specified range.



For example, suppose that the specified range is X'8000'-X"'7FFF' when using
| 14400 units per 10 inches. The equivalent range at a unit of measure of 1/240 of
| an inch is calculated as follows:

1. Printer-supported units per inch = 2400 + 10 = 240
2. Printer-supported units per IPDS unit = 240 + 1440 = 1/6
3. Range at 2400 units per 10 inches:
a. X'8000' = -32768 (converted to base 10)
-32768 x 1/6 = -5461.3333
b. X'7FFF' = 32767 (converted to base 10)
32767 x 1/6 = 5461.1667
Therefore, the equivalent range at 2400 units per 10 inches is -5461 to 5461 which

in hexadecimal is X'EAAB' to X'1555'. Figure 33 shows the IPDS required
ranges for several commonly supported measurement bases.

14400 units per 10
inches

5670 units per 10
centimeters

2400 units per 10
inches

945 units per 10
centimeters

X'8000' X' 7FFF'

X'8000' X' 7FFF'

X'EAAB'-X'1555"'

X'EAAB'-X'1555'

X'FF00'-X'0100'

X'FF00'-X'0100'

X'FFD5'-X'002B'

X'FFD5'-X'002B'

X'FF01'-X'00FF'

X'FFO1'-X' 00FF'

X'FFD5'-X'002B'

X'FFD5'-X'002B"

X'00'-X'FF'

X'00'-X'FF'

X'00'-X'2B'

X'00'-X'2B'

X'0000'-X"'1555"

X'0000'-X"'1555"

X'0000'-X"'038E"

X'0000'-X"'038E"

X'0000'-X"'7FFF'

X'0000'-X"'7FFF'

X'0000'-X"'1555"

X'0000'-X"'1555"

X'0001'-X' 7TFFF'

X'0001'-X' 7TFFF'

X'0001'-X"'1555"

X'0001'-X"'1555"

X'000A'-X'2FDO'

X'000A'-X'2FDO'

X'0002'-X'07F8'

X'0002'-X'07F8'

X'000A'-X"4ECO'

X'000A'-X"4ECO'

X'0002'-X'0D20'

X'0002'-X'0D20'

Figure 33. Field Ranges for Commonly-Supported Measurement Bases

The IPDS architecture requires all printers to support 1440ths in all commands that
specify units of measure; other units of measure are optionally supported. Using
1440ths, however, limits addressability to slightly more than 22 3/4 inches. The
IPDS architecture requires printers that support presentation spaces larger than can
be addressed with 1440ths to also support 240ths in these commands.
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The IPDS Command Format

All IPDS commands are encoded in the following format:
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| Length

| Command

| Flag | ciD Data

The following table describes the fields within an IPDS command:

Offset | Type

Name

Range

Meaning

0-1 UBIN

Length

X'0005' —
X' 7TFFF"

Length of the command

The length includes the length field itself, the
command code field, the flag byte, and the
optional correlation ID (CID) and data fields.

2-3 CODH

Command
code

X'D600"' —
X'D6FF'

IPDS command code

The command field is a two-byte General Data
Stream (GDS) registered structured field ID
(registered by SNA Raleigh in Systems Network
Architecture: Formats, GA27-3136).

4 BITS

Flags

IPDS command flags:

bit 0

ARQ flag

B'0',B'l'

Acknowledgment Required (ARQ) flag

If this bit is B'1"', the host requests the printer to
send an Acknowledge Reply.

bit 1

CID flag

B'0',B'l'

Correlation ID flag

If this bitis B'1"', a two-byte correlation ID follows
the flag byte. If this bitis B'0', the optional
correlation ID is not present, and the following
byte or bytes, if any, contain the data field.

bit 2

ACK
continuation
flag

B'0',B'1'

Acknowledgment continuation flag

If this bitis B'1', the host is requesting
continuation of the current Acknowledge Reply. If
this bit is B'0"', the host is not requesting
continuation.

bits 3—7

B'00000'

Reserved

5-6 UBIN

CID

X'0000" —
X'FFFF!

Correlation ID (optional)

The CID is an optional field and is present only if
bit 1 of the flag byte is B'1'. A presentation
services program can use any value between
X'0000' and X'FFFF!' for this ID.

The printer sends a negative Acknowledge Reply
(NACK) to the host if an exception occurs. If the
printer reports a synchronous exception and the
command responsible for the NACK included a
CID, the printer returns the CID for that command
in the NACK.

7—end of
command

Data

See
specific
commands

Command data

The data field is not present for all commands. If
present, this field contains specific orders,
parameters, and data appropriate for the given
command. If the CID is present, the length of the
data field can range from 0 to 32760 bytes. If the
CID is not present, the length of the data field
can range from 0 to 32762 bytes.




Host Acknowledgment Requests

The host requests an acknowledgment from the printer by setting the
Acknowledgment Required (ARQ) flag bit on in an IPDS command. This request is
made under the following conditions:

e The host wants a positive acknowledgment that the printer has received,
accepted, and syntax-checked the command sequence for processing and that
the command is the last in the sequence. Refer to the first bullet listed under
“General Rules for the Acknowledge Reply” on page 102.

¢ The command is sent by the host to request the return of printer information.

Printer Acknowledge Replies

The printer uses the Acknowledge Reply to return Correlation ID, page and copy
counters, sense information, and any additionally requested information to the host.
The host uses the acknowledgment data to maintain control of the printing
operation and to initiate exception-recovery actions when necessary.

General rules for Acknowledge Replies are listed in “General Rules for the
Acknowledge Reply” on page 102. All of the reporting rules are intended to
accomplish a simple result: the printer and the communications network, including
direct attachment protocols such as channel, will work together to ensure that the
next IPDS command processed subsequent to a given NACK, is the beginning of
the host's response to that NACK.

The printer sends an Acknowledge Reply to the host to:

* Indicate that a received command or command sequence requesting
acknowledgment has been accepted for processing and has been
syntax-checked.

* Return requested printer information.

* Report exceptions.
The printer sends a negative Acknowledge Reply (NACK) to the host to indicate
that an exception has occurred. Exceptions are returned in either three or
twenty-four bytes of detailed sense information in the special data area of the

NACK. The printer can send a NACK without first having received an ARQ. The
printer sends a positive Acknowledge Reply (ACK) only in response to ARQs.
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IPDS commands are defined within the context of printer operating states. The
printer moves between these operating states during command processing. The
states are used to enforce the validity of command sequences received from the
host. If an invalid command for the current operating state is received, exception
ID X'8002..00" exists. IPDS printers are thus state machines with the following
operating states:

e Home state
e Object states
— l0-image state
IM-image state
Graphics state
Bar Code state
Object Container state (presentation form)
e Page state
e Overlay state
e Page segment state
¢ Object Container state (setup file or data object resource)
e Font state
e Code page state
* |O-image resource state
e Anystate.

Home state is the initial IPDS operating state. Home state is entered when the
printer is powered on, or after initialization, for example, an Initial Microcode Load
(IML) of the IPDS printer process. The printer returns to home state at the end of
each downloaded page, page segment, overlay, font resource, and I0-image
resource. In addition, the printer returns to home state upon receiving a Set Home
State command, a XOA command that changes the printer state to home state, or
upon reporting an exception.

While in home state, the printer receives control commands and initialization
commands to prepare for a print operation. In home state, the printer can also
receive commands that delete resources or request the return of printer information
to the host presentation services program.



Object States

In an object state, the printer establishes the initial processing conditions for an
object and then places the object data on the page, page segment, or overlay.
Object states are as follows:

e |O-image state
e |M-image state
¢ Graphics state
e Bar Code state
* Object Container state (presentation form)

The printer cannot enter an object state directly from home state; the printer must
be in either page state, page segment state, or overlay state. The printer enters an
object state when it receives one of the following commands:

Write Image Control causes the printer to enter the IM-image state from page,
page segment, or overlay state.

Write Image Control 2 causes the printer to enter the 10-image state from
page, page segment, or overlay state.

Write Graphics Control causes the printer to enter the graphics state from
page, page segment, or overlay state.

Write Bar Code Control causes the printer to enter the bar code state from
page, page segment, or overlay state.

Write Object Container Control causes the printer to enter the object container
state from page or overlay state.

Receiving a valid End command in any object state terminates that state and
returns processing to the previous state. The End command is valid at any time in
IO-image state, graphics state, bar code state, and object container state. The End
command is valid in the IM-image state only after at least one Write Image (WI)
command has been received. See Figure 34 on page 64, Figure 35 on page 65,
and Figure 36 on page 66 for examples of the relationship between object states
and other printer states.

Chapter 3. IPDS Overview 63



Page State

64

IPDS Reference

Page state is the operating state for printing a page. The printer enters page state
from home state upon receiving a Begin Page command and exits upon receiving
an End Page command.

In page state, the printer can receive commands that merge previously activated
overlays and page segments with the current page information. The printer also
can receive Write Text commands that position text on the page, can enter an
object state to write image, graphics, bar code, and object container objects, and
can update font equivalences and establish data object resource equivalences.

Some IPDS printers allow a group of pages to be saved. The saved pages can
later be included in a page to be printed.

Some IPDS printers allow data objects to be loaded into the printer as resources
and later included in a page to be printed.

Figure 34 shows the relationship between home state, page state, and the object
states.

Home State
Begin Page End Page
Page State
Data Object Resource Equivalence P
Include Data Object Include Page Segment Load Font Equivalence
Include Overlay Include Saved Page Write Text
Write Image Write Image Write Graphics Write Bar Code Write Object
Control 2 Control Control Control Container Control
. Object
10-Image IM-Image Graphics Bar Code Con tJainer
State State State State
State
End End End End End

Figure 34. Relationship between Home State, Page State, and the Object States




Overlay State

Overlay state is the operating state that allows overlay data to be downloaded to
the printer. The printer enters overlay state from home state upon receiving a
Begin Overlay command and exits upon receiving an End Page Command.

A parameter in the Begin Overlay command provides an ID for subsequent
references to this overlay. When the Begin Overlay command is issued, the
current environment, which consists of the Logical Page Descriptor values, the
Load Font Equivalence values, and the Load Equivalence values, is saved as a
part of the stored overlay definition. While in overlay state, the printer can enter an
object state to write image, bar code, graphics, and object container data.

In overlay state, the printer can receive commands that merge previously activated
overlays and page segments with the current overlay information. The printer also
can receive Write Text commands that position text on the overlay, can enter an
object state to write image, graphics, bar code, and object container data, and can
update font equivalences and establish data object resource equivalences.

Some IPDS printers allow data objects to be loaded into the printer as resources
and later included in an overlay to be printed.

Figure 35 shows the relationship between home state, overlay state, and the object
states.

Home State
Begin Overlay End Page
Overlay State
Data Object Resource Equivalence Include Overlay Load Font Equivalence
Include Data Object Include Page Segment Write Text
Write Image Write Image Write Graphics Write Bar Code Write Object
Control 2 Control Control Control Container Control
. Object
10-Image IM-Image Graphics Bar Code Con tjainer
State State State State
State
End End End End End

Figure 35. Relationship between Home State, Overlay State, and the Object States
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Page Segment state is the operating state that allows page segment data to be
downloaded to the printer. The printer enters page segment state from home state
upon receiving a Begin Page Segment command and exits upon receiving an End
Page command. A parameter in the Begin Page Segment command provides an
ID for subsequent references to this segment.

Unlike overlays, page segments assume the active environment at the time they
are included. While in page segment state, the printer can enter an object state to
write image, bar code, and graphics data.

While in page segment state, the printer also can receive Write Text commands
that position text on the logical page, can enter an object state to write image, bar
code, and graphics data, and can update font equivalences and establish data
object resource equivalences.

Figure 36 shows the relationship between home state, page segment state, and
the object states.

Home State
Begin Page Segment End Page
Page Segment State
Data Object Resource Equivalence Load Font Equivalence Write Text
Write Image Write Image Write Graphics Write Bar Code
Control 2 Control Control Control
10-Image IM-Image Graphics Bar Code
State State State State
End End End End

Figure 36. Relationship between Home State, Page Segment State, and the Object States



Font State

Font state is the operating state that allows the printer to receive fully described
font data or font character set data. The printer enters font state from home state
upon receiving either a Load Font Control (LFC) command or a Load Font
Character Set Control (LFCSC) command.

While the printer is in font state, the Load Font (LF) command can send font data,
such as character-raster pattern data or outline data, to the printer. Receiving a
valid End command in font state terminates font state and returns processing to
home state. The End command is valid in font state only after at least one LF
command has been received.

Note: Unlike fully described fonts and font character sets, symbol sets are loaded
entirely in home state.

Figure 37 shows the relationship between home state and font state.

Home State <

Load Font Control
or
Load Font Character Set Control

A 4
Font State

Load Font

End

Figure 37. Relationship between Home State and Font State
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Code page state is the operating state that allows the printer to receive code page
data. The printer enters code page state from home state upon receiving a Load
Code Page Control (LCPC) command.

While the printer is in code page state, the Load Code Page (LCP) command
sends code-point and GCGID data to the printer. Receiving a valid End command
in code page state terminates code page state and returns processing to home
state. The End command is valid in code page state only after at least one LCP
command has been received.

Figure 38 shows the relationship between home state and code page state.

Home State

Load Code Page Control

l

Code Page State
Load Code Page

End

Figure 38. Relationship between Home State and Code Page State



IO-image Resource State

|
| IO-image Resource state is the operating state that allows the printer to receive an
| IO image as a resource. The printer enters this state from home state upon

| receiving a Write Image Control 2 (WIC2) command.

| While the printer is in 10-image Resource state, one or more Write Image 2 (WI2)

| commands can carry exactly one IOCA image segment. An empty image can also
| be specified by not having any WI2 commands or by having empty WI2 commands.
| Empty images can be used to color or shade a rectangular area using just the

| image object area. An End command terminates 10-image Resource state and

| returns processing to home state.

| Since the image is not being presented in this state, minimal syntax checking is

| done.

| Figure 39 shows the relationship between home state and 10-image Resource
| state.

Home State

Write Image Control 2

|

I0-Image Resource State

Write Image 2

End

Figure 39. Relationship between Home State and IO-Image Resource State
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Object-Container state is the operating state that allows the printer to receive a
setup file or receive an object container as a resource. The printer enters this state
from home state upon receiving a Write Object Container Control (WOCC)
command.

While the printer is in Object-Container state, one or more Write Object Container
(WOC) commands carry a setup file or data object resource, or if there are no
WOC commands, it is an empty object container. Empty object containers can be
used to color or shade a rectangular area using just the object container object
area. An End command terminates Object-Container state and returns processing
to home state.

Setup files are processed as they are received and are not treated as resources;
other objects downloaded in this state are saved as data object resources to be
used later while processing a page or overlay. For saved resources, since the data
object resource is not being used for presentation in home state, minimal syntax
checking is done during resource download.

Figure 40 shows the relationship between home state and Object-Container state.

Home State

Write Object Container Control

l

Object-Container State

Write Object Container

End

Figure 40. Relationship between Home State and Object-Container State

Some IPDS commands may be received in any IPDS operating state. These
commands do not change the IPDS operating state, except for XOA Discard
Buffered Data and XOA Discard Unstacked Pages which return to Home State after
completion.



Summary of the IPDS States and Commands
Figure 41 shows the IPDS commands by command set and the initial state and

ending state for each command. The printer must be in the initial state shown for
each command to be valid. The ending state is the state the printer enters after a
valid command has been processed.

Figure 41 (Page 1 of 3). IPDS Command Code Summary

Command
Command Code Initial State Ending State
Device-Control Command Set

Activate Resource (AR) X'D62E' Home Home
Apply Finishing Operations X'D602' Home Home
(AFO)
Begin Page (BP) X'D6AF' Home Page
Deactivate Font (DF) X'D64F' Home Home
Define User Area (DUA) X'D6CE" Home Home
End (END) X'D65D' See Note 1 See Note 1
End Page (EP) X'D6BF' Page Home

Page Segment

Overlay
Execute Order Anystate (XOA) X'D633" Any No change

(See Note 2)

Execute Order Home State (XOH) | X'D68F' Home Home
Include Saved Page (ISP) X'D67E" Page Page
Load Copy Control (LCC) X'D69F' Home Home
Load Font Equivalence (LFE) X'D63F' Home No change

Page

Page Segment

Overlay
Logical Page Descriptor (LPD) X'D6CF' Home Home
Logical Page Position (LPP) X'D66D' Home Home
Manage IPDS Dialog (MID) X'D601" Home Home
No Operation (NOP) X'D603! Any No change
Presentation Fidelity Control X'D634' Home Home
(PFC)
Sense Type and Model (STM) X'D6E4' Any No change
Set Home State (SHS) X'D697' Any Home

Text Command Set

Load Equivalence (LE) X'D61D" Home Home
Write Text (WT) X'D62D' Page No change

Page Segment

Overlay
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Figure 41 (Page 2 of 3). IPDS Command Code Summary

Command

Command
Code

Initial State

Ending State

IM-image Command Set

Write Image Control (WIC) X'D63D' Page Page IM-image
Page Segment Page Segment
IM-image
Overlay Overlay IM-image
Write Image (WI) X'D64D' Page IM-image No change
Page Segment
IM-image

Overlay IM-image

I0-image Command Set

Write Image Control 2 (WIC2) X'D63E" Home 10-image resource
Page Page 10-image
Page Segment Page Segment
10-image
Overlay Overlay 10-image
Write Image 2 (WI12) X'D64E' I0-image resource| No change
Page 10-image
Page Segment
10-image

Overlay 10-image

Graphics Command Set

Write Graphics Control (WGC) X'D684! Page Page Graphics
Page Segment Page Segment
Graphics
Overlay Overlay Graphics
Write Graphics (WG) X'D685" Page Graphics No change

Page Segment
Graphics
Overlay Graphics

Bar Code Command Set

Write Bar Code Control (WBCC) X'D680" Page Page Bar Code

Page Segment Page Segment

Bar Code

Overlay Overlay Bar Code
Write Bar Code (WBC) X'D681! Page Bar Code No change

Page Segment

Bar Code
Overlay Bar Code
Object-Container Command Set

Data Object Resource X'D66C' Home No change
Equivalence (DORE) Page

Page Segment

Overlay
Deactivate Data Object X'D65C' Home Home
Resource (DDOR)
Include Data Object (IDO) X'D67C' Page No change

Overlay
Write Object Container Control X'D63C' Home Object Container
(WOCC) Page Page Object Container

Overlay Overlay Object Container
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Figure 41 (Page 3 of 3). IPDS Command Code Summary

Command
Command Code Initial State Ending State
Write Object Container (WOC) X'D64C' Object Container No change
Page Object
Container
Overlay Object
Container
Overlay Command Set
Begin Overlay (BO) X'D6DF' Home Overlay
Deactivate Overlay (DO) X'D6EF' Home Home
Include Overlay (I0) X'D67D' Page No change
Overlay

Page-Segment Command Set

Begin Page Segment (BPS) X'D65F' Home Page Segment
Deactivate Page Segment (DPS) X'D66F' Home Home
Include Page Segment (IPS) X'D67F' Page No change
Overlay

Loaded-Font Command Set
Load Code Page Control (LCPC) X'D61A" Home Code Page
Load Code Page (LCP) X'D61B' Code Page Code Page
Load Font Character Set Control X'D619' Home Font
(LFCSC)
Load Font Control (LFC) X'D61F' Home Font
Load Font Index (LFI) X'D60F' Home Home
Load Font (LF) X'D62F' Font Font
Load Symbol Set (LSS) X'D61E' Home Home

Notes:

1. The End command is valid at any time in the 10-image, graphics, bar code, and

object-container object states. The End command is valid in the IM-image
state only after at least one Write Image (WI) command has been received.
This command causes the printer to return to the current page, page segment,
or overlay state.

The End command is valid at any time in the I0-image resource and
object-container states. The End command is valid in the font state only after
at least one Load Font (LF) command has been received. The End command
is valid in the code page state only after at least one Load Code Page (LCP)
command has been received. This command causes the printer to return to
home state.

2. The XOA Discard Buffered Data and XOA Discard Unstacked Pages
commands cause the printer to enter home state.

Figure 42 on page 74 shows all the IPDS states and IPDS commands. Note that
some commands can occur only in a specific state, some commands can occur in
more than one state, and some commands can occur in any state. Also note that
page state, page segment state, overlay state, and font state can be entered only

from home state.

Chapter 3. IPDS Overview

73



Home State Page State Object States

WGC End
DORE Page Graphics

BP DO Wic End Page IM Image
7 10 wIC2 End

% Page 10 Image

IPS

WBCC End

_EP ISP w—’ Page Bar Code
LFE WoCC End

4’“% Page Object

WT Container
dl
Page Segment
State Object States
AFO WGC End
—» WG Page Segment
AR End Graphics
BPS > DORE WIC n Page Segment
DDOR IM Image
LFE WIC2 End
DF WI2 Page Segment
_EP WT WBCC End | [OImage
DO —V Page Segment
P Bar Code
DORE
Overlay
DPS State Object States
WGC End
DUA s Overlay Graphics

DORE

LCC BO DO wic End Overlay IM Image
WIC2 End
LE 10 W Overlay IO Image
LFE IPS WBCC End
EP w—» Overlay Bar Code
< LFE
LFI WwOocCC End .
WT w—b Overlay Object

v

LPD P Container
LPP LECSC  Font State

LFC ]
LSS v

_End LF
MID
Code Page

PFC State

LCPC
XOH »

End LCP

[O0-Image Resource

WIC2 State
' End w12
. . Anystate
Object-Container Y
State NOP
WOCCV SHS
WwOC STM
SEnd XOA

Figure 42. The Complete IPDS State Diagram

Note: A state transition occurs after the rules for Acknowledge Reply have been
satisfied for the command associated with the state transition.
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IPDS Resources

Resources are data-stream objects that are identified by an assigned ID and that
are referenced by that ID. Resources can be complex in nature and can require
significant transmission time when they are sent over a transmission link as well as
significant storage space when they are stored in a device. Management of
resources can have a substantial impact on overall system configuration and
throughput. A number of system components are affected:

e The presentation services program in the host is responsible for the overall
management of resources in the printer.

e The printer is responsible for the management of stored resources that are not
directly controlled by the host.

* A resource-caching intermediate device, if present, assumes part of the
management responsibility for those resources that are stored in its cache.

* A data-stream-spooling intermediate device, if present, takes on the role of
host, and its presentation services program assumes most of the resource
management responsibilities for resources in the printer.

The following objects are IPDS resources:

e Coded fonts
— LF1-type coded font components
- Single-byte fully described fonts
- Double-byte fully described font sections
- Font indexes
— LF2-type coded font components
- Symbol set coded fonts
— LF3-type coded font components
- Font character sets
- Code pages
e Data object resources
e Page segments
e Overlays
e Saved page groups

Note: The category data-object resource provides a way to manage a variety of
presentation, non-presentation, and color resources. For a complete list of
this type of resource, refer to “Data Object Resources and Setup Files” on
page 84.
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A resource ID must be unique in the environment in which the resource is to be
used for the duration of its intended use. The IPDS architecture defines a number
of different naming conventions that provide uniqueness in the various IPDS
environments:

Local ID (LID) A one-byte ID used to reference a coded font in text data or in
graphics and bar code data objects. A LID must be mapped to a
Host-Assigned ID before the corresponding resource can be used.

Host-Assigned ID (HAID) A two-byte ID assigned dynamically to a resource by the
host presentation services program. One-byte overlay IDs are a special
form of HAID in that the overlay ID is prefixed by X'00' to form the
two-byte HAID. HAIDs are valid only for the duration of a particular
host-to-printer session.

Host-Assigned Resource ID (HARID) A five-byte ID for a coded font resource
consisting of Host-Assigned ID, font section ID, and font inline
sequence. HARIDs are valid only for the duration of a particular
host-to-printer session.

Global Resource ID (GRID) An eight-byte ID for a resident coded font resource
consisting of four subfields:

e Graphic Character Set Global ID (GCSGID)
e Code Page Global ID (CPGID)

e Font Typeface Global ID (FGID)

¢ Font Width (FW)

The first three fields contain IBM registered IDs and are unigue in IBM
environments. GRIDs are valid for the duration of the resource's
physical presence in the printer. For a definition of the GRID, see the
description of the LFE command on page 164.

Global Resource Name (GRN) A multi-byte ID that includes date and time
information as well as host information. The following formats are
defined and range in size from 82 bytes to 172 bytes:

¢ Remote PrintManager MVS Format (82 or 164 bytes per resource)

e Extended Remote PrintManager MVS Format (86 bytes per
resource)

¢ MVS Host Unalterable Remote Font Format (172 bytes per font).

GRNs are valid for the duration of the resource's physical presence in
the printer or intermediate device. For a definition of GRNs, see the
description starting on page 114.

Coded-Font Format An attribute-based ID for a coded-font resource consisting of
a font character set Host-Assigned ID, a code page Host-Assigned ID,
the four components of the GRID, a pattern-technology ID, a vertical
scale factor, and a horizontal scale factor. Coded-Font Format IDs are
valid only for the duration of a particular host-to-printer session.

Variable-length group ID A 1 to 244 byte long binary ID that identifies a group of
saved pages. Variable-length group IDs are valid only for the duration
of the resource's physical presence in the printer or intermediate device.



Object ID (OID) A variable length (2-bytes long to 129-bytes long) binary ID that

uniquely identifies an object. OIDs use the ASN.1 definite-short-form
object identifier format defined in the ISO/IEC 8824:1990(E) international
standard and described in the MO:DCA Registry Appendix of the Mixed
Object Document Content Architecture Reference. An OID consists of a
one-byte identifier (X'06"'), followed by a one-byte length (between
X'00' and X'7F"), followed by 0-127 content bytes.

HAID Pools

The HAID is the primary resource ID used to manage IPDS resources and is used
in the following commands: AR, BO, BPS, DDOR, DF, DO, DORE, DPS, IDO, 10,
IPS, LCC, LCPC, LFC, LFCSC, LFE, LFI, LSS, XOA-RRL, WIC2, and WOCC.
HAIDs are assigned by the presentation services program when each resource is
activated. Each type of resource has its own pool of HAIDs which consists of all
values between X'0001' and X'7EFF'. Individual HAID pools exist for each of the
following resource types:

Coded fonts (LF1, LF2, LF3)
Code pages

Data-object resources (including setup files, IOCA tile resources, PDF
resources, and resident color profiles)

Font character sets
Overlays

Page segments
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Resource management in the IPDS architecture is based on three classes of
function:

* Function related to the physical presence of resources in the printer
e Function related to the availability of resources in the printer
e Function related to the invocation of resources in the printer.

The following sections describe resource management in the IPDS architecture in
terms of these three classes of function.

Physical Presence of Resources

A resource must be physically present in the printer if it is to be used for
presentation. There are two types of resources that can be physically present in a
printer, resident resources and downloaded resources. If an intermediate device
that supports resource caching is present between the host and the printer, resident
resources can also be physically present in the intermediate device.

Resident resources can be installed and removed manually by an operator when
the printer or intermediate device is offline to the host. Resident resources can
also be installed directly by the printer or intermediate device without operator
intervention using a process called resource capture. The presentation services
program in the host has no control over the physical presence of resident
resources. The physical presence of resident resources in the printer or
intermediate device is ensured from the time the resource is installed until the time
that it is removed.

Resident resources are assigned one of the defined resource IDs in accordance
with a convention that is known to the printer, to the intermediate device if present,
and to the presentation services program. Some resident resources are assigned
the same ID whenever they are installed in any device. For resident coded font
components installed in a printer, the resource ID often used is a GRID. For
resident coded font components, page segments, and overlays installed in an
intermediate device, the resource ID normally used is a GRN. The GRID or GRN
assigned to a resident resource is valid for the duration of the resource's presence
in the printer or intermediate device. When a resident resource is to be used in a
host-to-printer session, the assigned resource ID is mapped to a HAID or HARID
which is used by the host presentation services program to refer to that resource
and which is valid for the duration of the session.

Downloaded resources are installed in the printer under control of the presentation
services program, which can be located either in the host or in a
data-stream-spooling intermediate device. Resource transmission occurs on the
link between the presentation services program and the printer. If the resource is
cached in a resource-caching intermediate device, resource transmission occurs on
the link between the intermediate device and the printer. The existence of an
intermediate device in the path between the host and the printer is transparent to
the printer. Downloaded resources remain physically present in the printer until
they are removed under control of the host presentation services program, which
can be located in the host or in a data-stream-spooling intermediate device.
Downloaded resources are also removed when the printer is reset or taken offline.
Some downloaded resources are assigned a HAID or HARID when they are
installed which is valid for the duration of the current host-to-printer session.



A resource can be captured as a resident resource by a printer or a
resource-caching intermediate device. Such a resource is assigned one of the
defined resource IDs in accordance with a convention that is known to the device
capturing the resource and to the presentation services program. When a resource
is captured and made resident it is truly a resident resource and assumes the
characteristics of a resident resource. In particular, a resource that is captured and
made resident by a device can no longer be removed by host presentation services
programs.

IPDS intermediate devices that provide a resource caching function capture
resources and make them resident if the resources are intended for public use and
are designated as capturable by the host presentation services program. Such
resources are downloaded resources in the printer, and all reloading of these
resources is performed out of the cache of the intermediate device over a local link
to the printer.

Printers can also have the capability of capturing resources and making them
resident resources. As in the case of an intermediate device with a resource
caching function, the resource to be captured and made resident must be
designated as capturable by a host presentation services program and must be
assigned a resource ID.

The decision as to whether a resource is capturable or not is made by the owner of
the resource and by the presentation services software. This attribute is conveyed
to the intermediate device or printer using the don't capture flag in an AR
command.

Figure 43 summarizes the IPDS commands used by presentation services
programs to install and remove downloaded resources.

Resources Install Commands Remove Commands
Fully Described Fonts and LFC, LF DF, XOH-ERFD
Font Sections
Font Indexes LFI DF, XOH-ERFD
Font Character Sets LFCSC, LF DF, XOH-ERFD
Code Pages LCPC, LCP DF, XOH-ERFD
Symbol-Set Coded Fonts LSS DF, XOH-ERFD
Page Segments BPS DPS, XOH-ERPD
Overlays BO DO, XOH-ERPD
Saved Page Groups XOH-DGB with a previous XOH RSPG
XOH SGO (Save Pages)

Data Object Resources Home state WOCC plus WOC DDOR, XOH ERPD

Home state WIC2 plus WI2

Figure 43. Installation and Removal of Downloaded Resources

Since the physical presence of resident resources is, in general, not controlled by
the host presentation services program, and since even the removal of downloaded
resources might at times not be controlled by the presentation services program,
the IPDS architecture provides commands that are used to verify the physical
presence of a resource. The Execute Order Anystate - Request Resource List
(XOA RRL) command with query type X'FF' is a query for the physical presence
of a resource. The parameters sent to the printer in this query are resource type,
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resource ID format, and resource ID. The printer generates a response that
indicates whether the resource of specified type with the ID in the specified format
is physically present or not. If the ID is left out, the printer responds with a list of
physically present resources of the specified type with IDs in the specified format.
Since not all printers support all resource types and all resource ID formats, the
XOA RRL RT & RIDF Support self-defining field is defined in the XOH-OPC reply to
allow a printer to specify which resource types and resource ID formats are
supported in a XOA-RRL command.

Availability of Resources

The process of making a resource available for presentation is called resource
activation. Resources are activated under control of the host presentation services
program using IPDS commands. When a resource has been activated, it is
available for use by the host presentation services program. The activation process
consists of two steps:

1. Ensuring that the resource is physically present in a usable form in the printer

2. Assigning a HAID, HARID, or variable-length group ID to the resource.

The format in which resources are stored in a device and the manner in which
resources are made usable is device dependent and resource dependent.

Ensuring that a physically present resource is in a usable form might involve
device-dependent functions such as loading the resource from a hard-disk media or
decompressing the resource data. It might also involve resource-dependent
functions such as the rasterization of outlines in the case of outline coded fonts.

The deactivation process is the inverse of the activation process. The deactivation
process changes the state of a resource to “not activated.” When a resource is not
activated, it is either not physically present and usable in the device, or it does not
have a HAID/HARID assigned, or both. A resource that is not activated is not
available for use by host presentation services programs. Resources are
deactivated under control of the host presentation services program using IPDS
commands. In addition, all resources are deactivated when the printer or
intermediate device that contains them is reset or taken offline.

Since downloaded resources are assigned a HAID or HARID when they are
installed, their activation is accomplished by the same set of commands as their
installation. Similarly, since downloaded resources are deactivated when they are
removed, their deactivation is accomplished by the same set of commands as their
removal. As a result, downloaded resources are activated for the duration of their
physical presence in the printer. Figure 44 on page 81 specifies the commands
that can be used by presentation services programs to activate and deactivate a
downloaded resource.



Downloaded Resources

Activation Commands

Deactivation Commands

Fully Described Fonts and LFC, LF DF, XOH-ERFD
Font Sections

Font Indexes LFI DF, XOH-ERFD
Font Character Sets LFCSC, LF DF, XOH-ERFD
Code Pages LCPC, LCP DF, XOH-ERFD
Symbol-Set Coded Fonts LSS DF, XOH-ERFD
Page Segments BPS DPS, XOH-ERPD
Overlays BO DO, XOH-ERPD

Saved Page Groups

XOH DGB with a previous
XOH SGO (Save Pages)

XOH DSPG
XOH ERPD
XOH RSPG

Data Object Resources

Home state WOCC
Home state WIC2

DDOR, XOH ERPD

Figure 44. Activation and Deactivation of Downloaded Resources

Figure 45 specifies the commands that can be used by presentation services
programs to request an activation or a deactivation of a resident resource. A
LF3-type coded font is neither downloaded nor resident and is activated by
combining its components, a code page and a font character set, as shown in
Figure 45.

Resources Activation Commands Deactivation Commands
LF1-type Coded Fonts LFE DF, LFE-Homestate
AR DF, XOH-ERFD
AR + XOA-RRL DF, XOH-ERFD
LF2-type Coded Fonts LFE DF, LFE-Homestate
AR DF, XOH-ERFD
AR + XOA-RRL DF, XOH-ERFD
LF3-type Coded Fonts LFE DF, LFE-Homestate
AR DF, XOH-ERFD
AR + XOA-RRL DF, XOH-ERFD
Font Character Sets AR DF, XOH-ERFD
AR + XOA-RRL DF, XOH-ERFD
Code Pages AR DF, XOH-ERFD
AR + XOA-RRL DF, XOH-ERFD
Saved Page Groups ISP XOH DSPG
XOH ERPD
XOH RSPG
Data Object Resources AR DDOR, XOH ERPD

Figure 45. Activation and Deactivation of Resident Resources and Coded Fonts

Figure 45 shows two methods of activating resident resources using the AR
command. The first method involves activation based solely on the AR command,
while the second method is a two-step process involving both the AR command
and the XOA-RRL command. In the latter case the resource activation is not
completed until the device generates a resource activated reply to the XOA-RRL
command. Figure 45 also shows that resident coded fonts that were activated with
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a LFE command cannot be deactivated with a XOH-ERFD command, while
resident coded fonts that were activated with an AR command or an AR +
XOA-RRL command sequence will be deactivated with a XOH-ERFD command. In
addition, a LFE command issued in homestate will deactivate all resident coded
fonts that were activated by LFE commands, but will not deactivate resident coded
fonts that were activated by AR commands.

All resource activations are requested by the host presentation services program
using the specified activation commands. For all activation commands other than
the AR + XOA-RRL command sequence, the resource activation takes place when
the command is accepted and executed without any error indication by the printer
or intermediate device. If the resource cannot be activated immediately, as in the
case where it is not physically present in the printer or intermediate device, the
activation request, also called an AR entry, remains pending at the device until the
resource can be activated or until the AR entry is reset. In the case of a resource
activation using the AR + XOA-RRL command sequence, the error-free acceptance
and execution of the AR command is only the first step of the activation process
and indicates that an activation request is pending at the printer or at the
intermediate device. The activation is not completed until the second step is
completed, which is the error-free acceptance and execution of the XOA-RRL
command by the printer or intermediate device with the generation of a XOA-RRL
reply that indicates resource activated.

Resource activation using only the AR command is used with devices that can
activate resources immediately, such as printers. Resource activation using the AR
+ XOA-RRL command sequence is used with devices that require processing time
to activate resources, such as intermediate caching devices which must retrieve a
resource from a storage device and load it into the printer in order to satisfy the
activation request.

The IPDS architecture defines a special XOA-RRL query type that can be used
when the XOA-RRL command is issued as part of an AR + XOA-RRL activation
sequence. The XOA-RRL command with query type X'05" is a query for the
activation status of a specified resource or resources. This is an optional query
type which must be supported by devices that support the AR command and that
activate resources using the AR command or the AR + XOA-RRL command
sequence. The parameters sent to the printer in this query are resource type,
resource ID format, and resource ID. The printer generates a response that
indicates whether the resource of specified type with the ID in the specified format
is activated or not. Multiple queries of type X'05"' in a single XOA-RRL command
may be sent to a device if supported by the device, however each query must be
for an individual resource and not for a list of resources of a specified type and 1D
format.

Since not all printers support all resource types and all resource ID formats for
resources activated by an AR command or an AR + XOA-RRL command
sequence, the Activate Resource RT & RIDF Support self-defining field is defined in
the XOH-OPC reply to allow a printer or intermediate device to specify which
resource types and resource ID formats are supported in an AR command or an
AR + XOA-RRL command sequence.



Invocation of Resources
The process of including a resource object in another object such as a page is
called resource invocation. A resource object is invoked by its resource ID. The
resource must be activated before it is invoked so that the resource ID can be
resolved to the actual resource. The invocation process does not differentiate
between resident and downloaded resources.

In the case of a coded font resource, the command used to invoke the resource
depends on whether the resource is being invoked in text data, in a graphics
object, or in a bar code object. However, in all three cases the resource is
referenced by a LID and the LID-to-HAID or LID-to-HARID mapping, also called a
font equivalence, must be established by a LFE command. The font equivalence
can be established before the resource is activated or after it is activated. In the
case of a LF1-type or LF3-type coded font, the font equivalence can even be
established before the coded font components are physically present in the printer.
In the case of a downloaded symbol-set coded font, the font equivalence must be
established before the symbol set is downloaded.

In the case of an overlay resource, the method of invocation depends on whether
the resource is being invoked as a page overlay, in which case the overlay origin
can be positioned anywhere on the current logical page, or a medium overlay, in
which case the overlay origin is positioned at the origin of the medium presentation

space.

Figure 46 shows the commands that are used to invoke the various resource
objects as well as the IDs used in the invocation.

Resources Invocation Commands Resource ID

Coded Fonts - Text SCFL Control Sequence LID

Coded Fonts - Graphics SCS Drawing Order LID

Coded Fonts - IM-Image None None

Coded Fonts - 10-Image None None

Coded Fonts - Bar Codes WBCC/BCDD LID

Page Segments IPS HAID

Overlays - Page 10 HAID

Overlays - Medium LCC Overlay ID

Page from a Saved ISP Variable-length group ID and
Page Group page sequence number

Data Object Resource Data object: HAID on an IDO command

IDO command

Secondary resource with an

internal resource ID:
Object-specific commands
within a presentation data
object

HAID-to-internal-resource-ID
equivalence on a DORE
command

Secondary resource with no
internal resource ID:
IDO
page or overlay state WIC2
page or overlay state WOCC

HAID on a DORE command

Figure 46. Invocation of Resources
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Data Object Resources and Setup Files
The following tables list the currently defined data object resources and setup files
for the IPDS environment.

IO images used as resources

Registered Internal

Object-Type Resource ID Object

OID Object Description used in DORE IPDS state Usage

None I0OCA Image Not applicable Home state Page data
Presentation

Object containers

Note: Setup files are not treated as resources; when a setup file is
downloaded, the HAID value in the WOCC command is ignored. Setup
files take effect immediately and cannot be deactivated or queried. The
DORE and IDO commands are not used with a setup file.

Figure 47 (Page 1 of 2). Object Containers Used in the IPDS Environment

Registered Internal
Object-Type Resource ID Object
OID Object Description used in DORE IPDS state Usage
X'0607 2B12 Anacomp COM Not applicable Home state Setup file
0004 0101 Setup File
0F00 0000
0000 0000 Non-presentation
X'0607 2B12 Anacomp COM Tape Not applicable Home state Setup file
0004 0101 Label Setup File
1000 0000
0000 0000' Non-presentation
X'0607 2B12 AnaStack Record Not applicable Home state Setup file
0004 0101 Setup File
1800 0000
0000 0000' Non-presentation
X'0607 2B12 Color Mapping Table Not applicable Home state Setup file
0004 0101 Setup File
1400 0000
0000 0000' Non-presentation
X'0607 2B12 Encapsulated Not applicable Page state Page data
0004 0101 PostScript (EPS) Overlay state
oboooooo | ] e or -----
0000 0000* Presentation Home state
X'0607 2B12 Encapsulated Not applicable Page state Page data
0004 0101 PostScript (EPS) Overlay state
3000 0000 with Transparency | | - or -----
0000 0000* Home state
Presentation
X'0607 2B12 IOCA Tile Resource Yes Home state IOCA
0004 0101 resource
2F00 0000
0000 0000' Non-presentation




Figure 47 (Page 2 of 2). Object Containers Used in the IPDS Environment

Registered Internal
Object-Type Resource ID Object
OID Object Description used in DORE IPDS state Usage
X'0607 2B12 Portable Document Not applicable Page state Page data
0004 0101 Format (PDF) Overlay state
1900 0000 Single-Page Object | | - or -----
0000 0000 Home state
Presentation
X'0607 2B12 Portable Document Not applicable Page state Page data
0004 0101 Format (PDF) Overlay state
3100 0000 Single-Page Object | | - or -----
0000 0000' with Transparency Home state
Presentation
X'0607 2B12 Portable Document Yes Home state PDF resource
0004 0101 Format (PDF)
1A00 0000 Resource Object
0000 0000*
Non-presentation
X'0607 2B12 Resident Color Profile No Home state Color
0004 0101 management
2E00 0000
0000 0000' Non-presentation

Note: The last non-zero bytes of the Registered Object-Type OID uniquely identifies the object
type. Refer to the Object-Type Identifiers registry in the Mixed Object Document Content
Architecture Reference for more information about these Registered Object-Type OIDs.

Saving and Including Pages

Some IPDS printers allow a group of pages to be saved; each saved page can
later be included in a page to be printed. This function is useful when printing
multiple, collated copies of a document. By including a saved page within a page
to be printed, the printed page can add information to the saved page. Often there
is also a performance improvement when printing multiple copies of a document.

Figure 48 on page 86 contains a sequence of IPDS commands that demonstrate
command interactions when pages are being saved and included. The figure
shows both valid and error situations and does not necessarily demonstrate an
optimal data stream.
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XOH Specify Group Operation command

- operation = Save Pages
- group level = X'08'

XOH Define Group Boundary command
- initiate group
- group level = X'08'
- variable length group ID = document one

Logical Page Descriptor command
Load Copy Control command

. . thi d isn't used
Logical Page Position command } .y eoanc 181 1 15

while saving a page

Begin Page command

this page is saved and
assigned sequence number

dat:
page data X00000001'

End Page command

ERROR: this command is

Include Saved Page command } invalid in home state
(X'8002..00")

Logical Page Descriptor command this group of

Load Copy Control command . . pages is saved

this command isn't used
Logical Page Position command  } yp:1. saving a page

Begin Page command

page data ERROR: this

command is not
Include Saved Page }allowed while
saving pages

this page is saved
and assigned
sequence number

(X'0255..05") X'00000002
page data
End Page command
XOH Define Group Boundary command
- terminate group
- group level = X'08'
- variable length group ID = document one
Begin Page command
page data
Include Saved Page command ) saved page
-group id = document one X'00000001"
-sequence number = X'00000001' ) is included here this page is printed
: using the most recently
received LPD, LCC
t B >
page: daca ERROR: only one and LPP commands
ISP command is
Include Saved Page command } allowed in a page
: (X'0255..04")
page data
End Page command

Figure 48. Examples of IPDS Commands Involved With Saving and Including Pages
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| Resource Management Summary

The following table summarizes the important resource management attributes of
various IPDS resources:

Physical
Resource Identification Presence Activation Deactivation Invocation
Fully Described HAID, GRID, or Resident, AR, LFC DF, Not invoked
Font GRN downloaded, XOH ERFD
captured
Font Index HAID, GRID, or Resident, AR, LFC, DF, Not invoked
GRN downloaded, LFI XOH ERFD
plus section ID captured
Symbol Set HAID or GRID Resident, AR, LFE, DF, SCFL, SCS,
downloaded LSS XOH ERFD WBCC-BCDD
Font Character Set HAID or GRID Resident, AR, DF, Not invoked
plus downloaded, LFCSC XOH ERFD
time stamp triplet | captured
Code Page HAID or GRID Resident, AR, LCPC DF, Not invoked
plus downloaded, XOH ERFD
time stamp triplet | captured
Coded Font HAID or GRID Not a AR, LFE DF, SCFL, SCS,
plus coded font physical XOH ERFD WBCC-BCDD
format object
Page Segment HAID Downloaded BPS DPS, IPS
XOH ERPD
Overlay HAID Downloaded BO DO, 10, LCC
XOH ERPD
Saved Page Group Variable-length Resident, XOH DGB XOH DSPG, ISP
group ID downloaded plus XOH ERPD,
XOH SGO, | XOH RSPG
ISP
Data Object Resourcg HAID or Resident, AR DDOR, See
(including 10-image) OID for resident downloaded, XOH ERPD Figure 46
captured Home state on page 83
or captured
wiCc2
resources
Home state
woOcCC
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Exception Handling

Using IPDS commands, the host can control the level of exception handling. For
example, the host can request the printer to produce pages exactly-as-requested.
Another level of exception handling that the host can request is the level that
produces the best-possible output.

Pages Exactly-As-Requested
If the host requests this level of exception handling, the printer attempts to prevent
any page with a data-stream exception from printing. This level of exception
handling is desirable, for example, when stock certificates or checks are being
printed.

Best-Possible Output
If the host requests this level of exception handling and an exception occurs, the
printer attempts to continue printing as much valid data as possible by either
skipping or clearly marking invalid data.

This level of exception handling is desirable, for example, when a draft of a
document is needed immediately and there is no time to verify that all the
document resources are available. You can also use this level of exception
handling to debug documents.
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Exception-Handling Combinations

The two most common exception-handling senarios are 1) where the user wants
the pages printed exactly as requested and 2) where the user accepts the printer's
best-possible output. The IPDS architecture provides a variety of other possibilities,
some of which are shown in Figure 49. Refer to “XOA Exception-Handling Control”
on page 216 for a description of the terms used in the IPDS view.

User View

*Pages exactly * Best * Best
as requested. possible possible
output. output.
* Report
excpeptions. * Do not * Report
report exceptions.
exceptions
for which
alternate

exceptions
actions have
been taken.

IPDS View
* No AEA * AEA * AEA
* EPP off * EPP on * EPP on
* No * Continuation * Continuation
continuation * Do not * Report
report exceptions.

exceptions.

Figure 49. Some Exception-Handling Combinations
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A data-stream exception exists when the printer detects an invalid or unsupported
command, control, or parameter value in the data stream received from the host.
The IPDS architecture assigns a unique exception code to each exception. The
printer sends these codes to the host, as sense bytes, in the negative Acknowledge
Reply (NACK). For a description of exception codes, refer to Chapter 15,
“Exception Reporting” on page 569.

The host controls how the printer responds to exceptions. The Exception-Handling
Control order of the Execute Order Anystate (XOA) command permits independent
control over these exception-handling functions:

e The reporting or suppressing of three types of exceptions: undefined-character
checks, page-position checks, and other exceptions with AEAs.

¢ The implementation of an Alternate Exception Action (AEA) when a valid
request is received but not supported by the printer

¢ The termination or continuation procedure to follow if the AEA is not to be
taken, or if no AEA is associated with the exception

e For some printers, the highlighting of position-check exceptions when a
Page-Continuation Action (PCA) is not taken

e For some printers, the use of Exception Page Print (EPP) to control printing of
page information when the printer detects a data-stream exception.

The host presentation services can use the XOA Exception-Handling Control
command to accomplish many specific control capabilities necessary in
data-printing environments. For example, through the proper selection of settings,
it is possible to do the following:

e Control printing of page information when the printer detects a data-stream
exception

e Enable automatic skipping of data types not supported by the printer
e Suppress the return of exception reports to the host when alternate actions are
acceptable to the user and no end-user messages are required.

The host can issue the XOA Exception-Handling Control command in any printer
state.



Presentation Fidelity Control

Even finer control can be specified for certain presentation functions, such as color
and finishing. For these functions, the Presentation Fidelity Control command can
be used to specify:

e Whether or not printing should continue when an exception is detected
e Whether or not an exception should be reported
e For color exceptions, what type of color substitution is permitted.

Some color printers provide an option to save color toner by substituting some
black toner for equal amounts of cyan, magenta, and yellow toner. This function
can save the cost of color toner at the expense of a degraded color and degraded
performance. The toner saver triplet can be used to activate or deactivate the
toner saver function.
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Defaults are values used as control parameters when no other values are specified
in the current command. IPDS defaults are invoked through omission or through
values transmitted in the data-field portion of commands. The IPDS defaulting
structure is usually hierarchical. Specific IPDS defaulting rules are contained in the
command chapters in this book; general IPDS defaulting rules are as follows:

e |f power has been interrupted or if the printer has been reinitialized (returned an
IML NACK), printer-established default values are used until specific IPDS
default values are received.

e Initial logical-page values are established when the printer receives the Logical
Page Descriptor command. Printer or PTOCA default values are used when
either:

— No Logical Page Descriptor command has been received
— Afield in the Logical Page Descriptor contains X'FFFF' or X'FF'.

PTOCA default values are defined for the initial text conditions (LPD bytes
24-42); refer to Presentation Text Object Content Architecture Reference for a
description of these defaults. Printer default values are used for all other LPD
fields; refer to your printer documentation for a description of these defaults.

¢ |nitial data object values are established when the printer receives a Write
Image Control, a Write Image Control 2, a Write Graphics Control, a Write Bar
Code Control, or a Write Object Container Control command. These values
remain in effect until data controls override them or until the printer receives an
End command which terminates the object.

e All IPDS printers provide a printer default font that can be invoked within the
data stream. The default font is not necessarily the same for all data types and
some printers allow this default font to be dynamically selected by the printer
operator. Therefore, the characteristics of the printer default font cannot always
be predicted when an IPDS data stream is generated. If knowing the
characteristics of a font is important, select a specific coded font.



Chapter 4. Device-Control Command Set

The device-control command set is composed of commands and an acknowledge
protocol. The commands are used to set up the logical page environment, to
manage resources, and to communicate device controls. The acknowledge
protocol is used to transmit printer characteristics, status, resource information, and
error information to the presentation services program. This command set contains
the following commands, listed alphabetically:

Device Control Commands

In DC1
Command Code Description Subset?
AR X'D62E" “Activate Resource” on page 104 No
AFO X'D602" “Apply Finishing Operations” on page 126 No
BP X'D6AF' “Begin Page” on page 128 Yes
DF X'D64F' “Deactivate Font” on page 129 Yes
DUA X'D6CE' “Define User Area” on page 134 No
END X'D65D' “End” on page 136 Yes
EP X'D6BF' “End Page” on page 137 Yes
ISP X'D67E" “Include Saved Page” on page 138 No
LCC X'D69F' “Load Copy Control” on page 140 Yes
LFE X'D63F' “Load Font Equivalence” on page 159 Yes
LPD X'D6CF' “Logical Page Descriptor” on page 168 Yes
LPP X'D66D' “Logical Page Position” on page 174 Yes
MID X'D601! “Manage IPDS Dialog” on page 181 No
NOP X'D603" “No Operation” on page 182 Yes
PFC X'D634! “Presentation Fidelity Control” on page 183 No
STM X'D6E4! “Sense Type and Model” on page 185 Yes
SHS X'D697'! “Set Home State” on page 207 Yes
XOA X'D633" “Execute Order Anystate” on page 208 See
command
description.
XOH X'D68F' “Execute Order Home State” on page 247 See
command
description.
Acknowledge Protocol
In DC1
Reply Code Description Subset?
ACK or X'D6FF' “Acknowledge Reply” on page 94 Yes
NACK

© Copyright IBM Corp. 1987, 2002
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The printer uses the Acknowledge Reply to return information such as page
counters, copy counters, sense data, and any requested information to the
presentation services program. The presentation services program uses the
acknowledge data to maintain control over the printing process and to initiate
exception-recovery procedures when necessary.

The printer sends an acknowledgment at the following times:

e When the acknowledgment required (ARQ) bit in the flag byte of a received
IPDS command is setto B'1'

e When the printer detects an exception and sends a negative response to the
presentation services program.

A negative Acknowledge Reply (NACK) has priority over a positive Acknowledge
Reply (ACK) and causes the ACK to be discarded. Although the Acknowledge
Reply goes from the printer to the presentation services program, its format is
identical to the format used by IPDS commands. Bit 0 and bits 3—6 of the flag byte
(byte 4) are reserved and should be set to zero.

Note: If a CID has been supplied for a command that results in a NACK and if the
printer can identify this command, the NACK CID present bit (flag bit 1)
must be set to B'1' and the NACK must contain the matching CID in the
two bytes following the flag byte. Otherwise, the CID-present bit for the
NACK is setto B'0', and the NACK data field immediately follows the flag
byte.

Both the ACK and the NACK are returned using the same format. Even though the
replies are sent from the printer to the presentation services program, they use the
same format as the IPDS commands:

| Length | X'D6FF' | Flag | Data

or

| Length | x'DeFF! | Flag | ciD Data

The length field is the total length of the ACK or NACK reply, including the length
field itself.

The flag field is a one-byte field that specifies the flags. Bits 1, 2, and 7 are the
only bits used in this byte. All other bits are reserved and should be set to B'0".

e If bit 1 of the flag byte is B'1', a correlation ID is present. If bit 1 of the flag
byte is B'0', no correlation ID is present and the data field (if any) immediately
follows the flag byte.

e |If bit 2 of the flag byte is B'1', this response can be continued in a subsequent
Acknowledge Reply; refer to the following note. If bit 2 of the flag byte is B'0",
this response is complete in this Acknowledge Reply.

e Bit 7 is the Persistent NACK bit for DSC Mode NACKS, but this bit has no
meaning in other attachment environments.



Note:

Acknowledge Reply

If the printer determines that the complete response exceeds the maximum
size of the Special Data Area, the Acknowledgment-Continuation bit is set
to B'1l'. To obtain the next segment of the response from the printer, the
presentation services program must issue a command (any command) with
both the Acknowledgment-Continuation bit and the ARQ bit setto B'1'. In
this case, the command is ignored by the printer and the next segment of
the response is sent to the presentation services program.

If the printer returns a correlation ID, it is the correlation ID provided in the
command requesting the acknowledgment. The informational response
continues starting with the first byte in the Special Data Area of the next
segment of the Acknowledge Reply; the ACKTYPE and Counters fields are
present in each segment of the acknowledge reply. The Acknowledge
Reply length is used to determine how much data is available in each
Special Data Area. The total length of the data returned by the printer can
be determined by adding the lengths of each of the Special Data Areas in
the sequence. The Acknowledgment-Continuation bit is B'0" in the last
segment of the response sent to the presentation services program.

The printer ends an Acknowledge Reply sequence when either the specific
information is completely transmitted, or the presentation services program
sends a command with the Acknowledgment-Continuation bit set to B'0Q", or
an exception occurs which must be reported. If the presentation services
program ends the Acknowledge Reply sequence by specifying B'0' in the
Acknowledgment-Continuation bit, the printer processes the command after
discarding any unsent Acknowledge Reply data.

This method of returning the segments of a long acknowledge reply is
called the ACK-continuation method. The XOA-RRL command provides an
alternate method of controlling large XOA-RRL replies using an
entry-continuation indicator; this alternate method is called the
RRL-continuation method. Printers that can return XOA-RRL replies larger
than 256 bytes in length must support both methods, although some older
IPDS printers only support the RRL-continuation method and therefore do
not set the acknowledgment continuation flag to B'1' in the acknowledge
replies.

If the acknowledgment continuation flag is setto B'1' in an XOA-RRL
acknowledge reply, the presentation services program can use either
method to obtain the next reply in the sequence. The presentation services
program should not switch between the two methods within a sequence of
replies.

For the XOA-RRL command only, if the ARQ bitis B'1', and if either the
acknowledgment-continuation flag in the next command is setto B'1'
(ACK-continuation method) or the next command is a XOA-RRL command
and the entry-continuation indicator is set to a non-zero value
(RRL-continuation method), the printer will return the next portion of the
resource list. If both methods are used simultaneously, the
acknowledgment-continuation flag in the XOA-RRL command is ignored and
the RRL-continuation method is used by the printer; a XOA-RRL reply
sequence is ended with a reply-list entry with a length of X'01".
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The CID field is a two-byte field that contains the correlation identifier from a
previously received command. If the printer receives a command that requires an
acknowledgment, and if that command contains a CID, the printer includes the
same CID in the corresponding field of the ACK. Also, if a synchronous exception
is reported and the printer can identify the command in error, the CID of the
command that caused the exception is returned in the NACK.

The data field follows either the CID field or the flag byte. The data field contains
the acknowledge type, page and copy counters, and may contain a special data
area.
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Acknowledge Reply Data Format

The Acknowledge Reply data field contains the acknowledge type, the page and
copy counters, and the special data area. The two formats of the Acknowledge
Reply data field are as follows:

Four-Byte Page and Copy Counter Format
| Type | Page and Copy Counters | Special Data Area |

Eighteen-Byte Page and Copy Counter Format
| Type | Page and Copy Counters Special Data Area |

The complete Acknowledge Reply is limited to 256 bytes. The maximum size of
the special data area depends on the format used. Although an Acknowledge
Reply is limited to a maximum of 256 bytes, successive Acknowledge Replies, each
less than or equal to 256 bytes in length, can be used to communicate responses
longer than the Special Data Area in one Acknowledge Reply. The
Acknowledgment-Continuation bit is used to signal availability of more reply data.

Offset | Type| Name Range Meaning DC1 Range
0 CODE| Acktype See byte Acknowledge type Either all
description. X'0x' plus
Determines the content of the X'80' values
remaining fields; see byte 0 or all X'4x'
description. plus X'CO'
values; see
byte 0
description.
1-4 UBIN | Counters See byte Page and copy counters See byte
or descriptions. descriptions.
1-18
5-end of SDA Depends Special data area Depends
Ack Reply on Acktype on Acktype
or (byte 0) (byte 0)
19-end of
Ack Reply
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Byte 0 Acknowledge type

This one-byte field identifies the acknowledge type, the contents of
the page and copy counters, and the special data area. The values
that can be returned in this field are as follows:

Value Meaning Page and Copy Special Data Area
Counter Format

X'00' No data Four-byte None

X'40' Eighteen-byte

X'o1' STM reply Four-byte Sense Type and Model reply

X'41' Eighteen-byte

X'04' RRL reply Four-byte Request Resource List reply

X'44' Eighteen-byte

X'06' OPC reply Four-byte Obtain Printer Characteristics reply

X'46' Eighteen-byte

X'80' Sense Data Four-byte Sense bytes

X'CO!' Eighteen-byte

X'FF! Null ACK No counters This acknowledgement is returned if the

provided presentation services program, using the

communications protocol that carries IPDS
commands, attempts to obtain a positive
acknowledge reply (ACK) without first
sending an IPDS command with the ARQ bit
setto B'1'. This is considered to be an
error at the IPDS level.

Bytes 1-4 or 1-18 Page and Copy Counters

These fields contain counter values that specify the number of pages and
copies of pages that have passed various printer stations. These counters allow
presentation services program software to track the movement of pages and
copies of pages through the printer for queue management and exception
recovery. The received page counter is incremented by one each time a page
is received, accepted, and syntax checked by the printer. All other counters are
incremented when a sheet passes the applicable printer station by the number
of pages or copies of pages on the sheet. When duplexing is active, the
applicable page or copy counter, excluding the Received Page Counter, is
incremented by the number of pages or copies of pages on both the front and
back of a sheet when the sheet passes the printer station.

Note: The format of the counters is modulo-64K. These counters are further
described in “Page and Copy Counter Adjustments” on page 676.

Some printers use 4 bytes for the page and copy counters; others use 18 bytes.
The specific format can be determined from the acknowledge type in byte 0 and
from your printer documentation.
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Four-Byte Counter Format

The four-byte format uses two counters to define a single printer station where
pages have been completely processed by the printer. A page consists of a
series of commands received from the presentation services program that starts
with a Begin Page command and ends with an End Page command. The
specific counters returned are as follows:

Bytes 1-2  Stacked page counter

This counter contains the number of pages that were
successfully stacked. This counter increments by the number
of pages on a sheet when the last copy of the sheet is
successfully stacked.

Bytes 3—4  Stacked copy counter

This counter contains the number of copies of all pages on
successfully stacked sheets that have not yet been accounted
for by the stacked page counter in bytes 1-2. For all but the
last sheet in the set of copies, this counter increments by the
number of pages on a sheet when the sheet is successfully
stacked. This counter resets to zero when the stacked page
counter is incremented.

Eighteen-Byte Counter Format

The eighteen-byte format uses nine counters to define a generic paper path with
five printer stations. A page consists of a series of commands received from
the presentation services program that starts with a Begin Page command and
ends with an End Page command. The specific counters returned are as
follows:

Bytes 1-2 Received page counter

This counter contains the number of pages that were
received, accepted, and syntax-checked. Refer to “General
Rules for the Acknowledge Reply” on page 102. This
counter increments after an End Page command is
processed. This counter is set equal to the committed page
counter, bytes 3—4, after processing the XOA Discard
Buffered Data command. This counter is set equal to the
stacked page counter, bytes 15-16, after processing the XOA
Discard Unstacked Pages command.

Bytes 3-4  Committed page counter

This counter contains the number of pages that were
committed for printing. A page is committed for printing when
it can no longer be discarded by the XOA Discard Buffered
Data command. This counter increments by the number of
pages on a sheet when the last copy of the sheet is
committed for printing. This point represents where print data
should be canceled by the presentation services program
when the printer Cancel key is pressed.
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Bytes 5-6

Bytes 7-8

Bytes 9-10

Bytes 11-12

Bytes 13-14

Bytes 15-16

Committed copy counter

This counter contains the number of copies of all pages on
successfully committed sheets that have not yet been
accounted for by the committed page counter in bytes 3—4.
For all but the last sheet in the set of copies, this counter
increments by the number of pages on a sheet when the
sheet is committed for printing. This counter resets to zero
when the committed page counter increments.

Operator viewing page counter

This counter contains the number of pages that have passed
the view of the printer operator. This counter increments by
the number of pages on a sheet when the last copy of the
sheet passes the view of the printer operator.

Operator viewing copy counter

This counter contains the humber of copies of all pages on
sheets that have passed the view of the printer operator and
have not yet been accounted for by the operator viewing
page counter in bytes 7-8. For all but the last sheet in the
set of copies, this counter increments by the number of pages
on a sheet when the sheet passes the view of the printer
operator. This counter resets to zero when the operator
viewing page counter is incremented.

Jam recovery page counter

This counter contains the number of pages that have passed
the printer-defined jam recovery point. Such pages need not
be retransmitted to the printer in the event of a jam. This
counter increments by the number of pages on a sheet when
the last copy of the sheet passes the jam-recovery point.

Jam recovery copy counter

This counter contains the number of copies of all pages on
sheets that have passed the jam recovery point but have not
yet been accounted for by the jam recovery page counter in
bytes 11-12. For all but the last sheet in the set of copies,
this counter increments by the number of pages on a sheet
when the sheet passes the jam-recovery point. This counter
resets to zero when the jam recovery page counter
increments.

Stacked page counter

This counter contains the number of pages that were
successfully stacked. This counter increments by the number
of pages on a sheet when the last copy of the sheet is
successfully stacked.
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Bytes 17-18 Stacked copy counter

This counter contains the number of copies of all pages on
successfully stacked sheets that have not yet been accounted
for by the stacked page counter in bytes 15-16. For all but
the last sheet in the set of copies, this counter increments by
the number of pages on a sheet when the sheet is
successfully stacked. This counter resets to zero when the
stacked page counter is incremented.

Bytes 5—end of Acknowledge Reply Special data area
or
Bytes 19—end of Acknowledge Reply Special data area

The special data area contains additional data generated as a result
of either a request from the presentation services program or a
printer-detected exception. The specific contents are defined by the
acknowledge type in byte 0.

The special data area is loaded with the appropriate data when an
exception is to be reported or when an ARQ is received in any of the
following query commands:

e Sense Type and Model
¢ XOH Obtain Printer Characteristics
¢ XOA Request Resource List.

Note: The query commands are treated as No Operation (NOP) commands
unless the acknowledgment required (ARQ) bit is on. This bit is bit O of the
flag byte in the command header.

The contents of the special data area are determined by the acknowledge types
defined in byte 0 of the Acknowledge Reply, as described below:

» Positive responses with no special data area (Type X'00', X'40'")

For positive responses to an IPDS command with no special data area present,
only the acknowledge type and the page and copy counters are returned in the
Acknowledge Reply.

e Sense Type and Model (Type X'01', X'41")

For positive responses to a Sense Type and Model command, the special data
area contains the machine identification record as described in “Sense Type
and Model” on page 185.

* Request Resource List (Type X'04', X'44")

For positive responses following a XOA Request Resource List command, the
special data area contains the resource list data as described in “Resource List
Reply” on page 243.

e Obtain Printer Characteristics (Type X'06', X'46"')

For positive responses following a XOH Obtain Printer Characteristics
command, the special data area contains the data as described in “XOH Obtain
Printer Characteristics” on page 262.
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» Negative Acknowledgment (Type X'80', X'C0")

For all negative replies, the special data area of the NACK contains either 3
bytes or 24 bytes of detailed sense information. For information about the
sense bytes, refer to Chapter 15, “Exception Reporting” on page 569. The
reply from a Sense Type and Model command indicates whether 3 bytes of
sense data or 24 bytes of sense data are returned by a printer in the special
data area of each NACK.

General Rules for the Acknowledge Reply

e An ACK indicates that the data stream up to and including the command with
the Acknowledgment Request (ARQ) has been syntax-checked except for the
following conditions:

— Synchronous data-stream exceptions which exist in page segments or
overlays

Synchronous data-stream exceptions which exist in a page segment or an
overlay may be detected when the resource is included on a page instead
of when the printer receives the resource. Some printers report these
exceptions when the resource is included on a page by the Load Copy
Control, Include Overlay, or Include Page Segment command. Other
printers report these exceptions after the End Page command has been
processed and before the next command is accepted.

— Some IPDS printers process multiple pages in parallel to improve
performance. In this case, the printer will reply to some acknowledgment
requests before syntax checking all of the previously received commands
and will report any later found data stream errors with an asynchronous
NACK, such as X'0111..00"' with action code X'1A'. This causes the host
to reposition to the page in error and resend that page so that the
previously detected data stream error can be redetected and reported
synchronously.

— Asynchronous exceptions
— Multiple copy subgroups

When multiple copy subgroups are specified, all copies of pages on a sheet
might not be completely syntax-checked until the last page on the sheet is
acknowledged. Thus, when multiple copy subgroups are specified, an
acknowledgment of a page only guarantees that the copy (or copies)
produced from the first copy subgroup specified in the LCC that applies to
the page has been syntax-checked for synchronous data-stream
exceptions. The acknowledgment for the last page of a sheet indicates that
all copies of all pages on the sheet have been syntax-checked for
synchronous data-stream exceptions.

 |If the printer receives a command requesting acknowledgment, and if this
command also requests specific printer information, the printer sends an ACK
that contains page and copy counters and the requested information in the
data-field portion of the ACK.

If the printer receives a command requesting acknowledgment, and if this
command does not request specific printer information, the printer sends an
ACK that contains only page and copy counters in the data-field portion of the
ACK.
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If the printer generates the Acknowledge Reply as a result of detecting an
exception, the printer sends a NACK. This exception information is stored in
the special data area of the NACK. Page and copy counters are always
returned in the data-field portion of the NACK. Refer to page 101 for more
information.

The Exception-Handling Control (EHC) used for a given exception is the one
most recently received at the printer; however, an asynchronous data-stream
exception may have been reported out of sequence. The EHC that applies is
the one that would have applied had the exception been reported in sequence,
that is, as a synchronous data-stream exception. For more information about
the XOA Exception-Handling Control, refer to “XOA Exception-Handling
Control” on page 216.

Note: The printer reports only one exception per NACK; however, multiple
occurrences of a data-stream exception on a page may be included in
the same NACK (using a count field).

If the printer receives a command requesting an acknowledgment, the printer
expects the presentation services program to wait for the acknowledgment
before sending further commands. If the printer receives additional commands
from the presentation services program before the ACK or NACK is sent, all
such commands are discarded.

The IPDS architecture does not specify the number of NACKs that a printer
must queue. Some printers queue only a single NACK. A printer with queued
NACKSs will return one NACK at a time until its queue is emptied.

When an exception is reported, any upstream data is discarded. Refer to
“Page and Copy Counter Adjustments” on page 676 for a description of what is
discarded.

Positive acknowledgment of page segments or overlays and the data they
contain means that the command sequence is a valid IPDS command
sequence and has been accepted for processing; see Figure 42 on page 74.
This acknowledgment does not necessarily mean that the commands have
been syntax-checked. The syntax exceptions might be detected when the
object is included on a logical page.

Logical lockouts that occur as the result of a presentation services program
failing to adhere to the rules described above are cleared by the protocols of
the underlying communications system.
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The Activate Resource (AR) command, previously known as Load Resource
Equivalence (LRE), requests the activation of resident resources in the printer or
intermediate device. The AR command can also be used to activate an LF3-type
coded font whose parts can be either resident or downloaded.

This optional command maps Host-Assigned Resource IDs (HARIDs, refer to the
note on page 107), a form of which is used in BO, BPS, DDOR, DF, DO, DORE,
DPS, IDO, 10, IPS, LCC, LCPC, LFC, LFCSC, LFE, LFI, LSS, XOA-RRL, WIC2,
and WOCC commands, to resource IDs of another format. The format for the
resource ID is identified by a Resource Type and Resource ID Format combination.

If the printer has a resource which matches the specified resource ID, that resource
is a candidate for use by host software. Assigning a HARID to a resource and
making it available for use by host software is called activation. When the host
subsequently queries the printer, with XOA-RRL query type X'05', about a
resource that was identified in a previous AR command, a reply indicating the
presence of the queried resource allows the host to use that resource.

A device that supports the AR command also supports the XOA-RRL command
with query type X'05', activation query. This support is implied by the “AR
Command supported” STM property-pair. If resource activation is required by the
printer, the printer must have performed any necessary resource activation prior to
responding to the XOA-RRL command, query type X'05'. A reply to this query
type in this environment indicating “not activated” means that the resource was
either not available for remote activation, or that the activation process failed; in
either case the resource is not useable by the host at this time.

Some IPDS printers provide an additional diagnostic aid in the form of exception ID
X'028F..02', which can be returned whenever an activation fails because the
requested resource was not found. A flag in the AR command provides control
over whether or not this exception ID is used. Support for this diagnostic aid is
specified by property pair X'F201"' in the STM reply.

The activation request specified in the AR command is called an AR entry. Some
printers activate resources immediately upon processing an AR entry, while others
wait until a subsequent XOA-RRL command with query type X'05' is processed.
Once activation takes place, the activation request has been fulfilled and therefore
the AR entry no longer remains in effect; but the printer keeps activation
information in the form of the HARID-to-resource-ID mapping for resource
management purposes. [f activation fails, the activation request specified by the
AR entry remains in effect.

Each AR entry remains in effect until one of the following occurs:
e The resource is successfully activated.

¢ An AR entry is encountered with the Reset Bit set; refer to byte 11.

e Another AR entry is encountered with the same Host-Assigned Resource
ID; its values replace the values in the old entry.

Note that if a DDOR, DF, DO, DPS, or XOH-ERFD command is received
before activation is completed, AR entries for the resource are not affected.
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The HARID-to-resource-ID mapping established by the AR command remains in
effect until the resource is deactivated by a deactivate command (Deactivate Data
Object Resource, Deactivate Font, Deactivate Overlay, or Deactivate Page
Segment) or by an erase command (XOH Erase Residual Font Data or XOH Erase
Residual Print Data).

Resources can be classified as capturable or not-capturable by the AR command.
If the printer or intermediate device does not have a resource which matches the
specified resource ID, and if the resource is classified as capturable, the printer or
intermediate device is allowed to capture the resource the next time it is
downloaded. Some devices capture all such resources, some devices capture
certain resources, and other devices don't capture any resources; there is no
method to force a capture to occur.

The AR command can be used to activate resident coded fonts using a
HARID-to-resource-ID mapping before the LFE command establishes a font
equivalence between the HARID and a font local ID, or after such a font
equivalence is established by the LFE command.

The resource activation requested by an AR command is processed as follows:

e [f a date & time stamp is not supplied in the AR entry, the printer will not
activate a captured font resource. In this case, only resources that were
shipped with or installed directly in the printer are candidates for activation.

Note: Since a date & time stamp is required to activate a captured font
resource, printers should not capture font resources that don't have a
date & time stamp (either in the form of a triplet, or within a GRN).

» |f the HARID was already activated for this resource type by a previous
download command, by a previous AR entry or command, or by a previous
LFE command, the requested activation fails.

e For a coded font activation, the same HAID can be used with more than one
FIS for a given resource ID. The activation fails, however, when the HAID was
previously activated with a different resource ID. A separate coded font
activation must be done for each desired FIS.

e |f the HAID has not been used in a previous activation for this resource type
and if the components of the resident resource exist in the device, the
activation succeeds.

 |f the resident resource identified by the resource ID was already activated via
a different HARID, it remains activated, and its resource ID is mapped to both
HARIDs as long as the resource type is compatible in both activations. The
following resource types are compatible:

— lIdentical resource types
— Single-byte LF1-type coded fonts and single-byte font indexes
— Double-byte LF1-type coded fonts and double-byte font indexes.

The host can reference the resource independently via either HARID. If a
deactivate command is issued against one of the HARIDs, the corresponding
HARID-to-resource-ID mapping is removed, but the resident resource remains
activated via the other HARID. If the resource type in the requested activation
is incompatible with the resource type in a previous activation, the requested
activation fails.

Chapter 4. Device-Control Command Set 105



Activate Resource (AR)

* When the requested activation fails, a subsequent XOA RRL activation query
will normally receive a reply indicating that the resource specified by the HARID
is not activated. However, if the activation failed because the HARID was
already in use, the XOA RRL reply will indicate that the resource originally
activated with that HARID is activated.

Note: Under certain circumstances, a raster-font activation (RT = X'01' or RT =
X'03'") can partially succeed. The fully described font part might
successfully activate, but the index activation (specified in AR command
bytes 7-8) might fail. In this case, a subsequent XOA RRL query will show
a successful activation, and there will be no activation failed NACK
(X'028F..02"). It is safest to follow this type of activation with a separate
AR entry for the index (RT = X'08' or RT = X'09").

There are no default resource activations.

Length

X'D62E"

| Flag | ciD

| Data

The data in an Activate Resource command consists of zero or more AR entries
that are processed in the order that they appear in the command. If a syntax error
is encountered in one of the entries, that entry and all following entries in the AR
command are discarded; preceding entries remain in effect. Exception ID
X'028F..01"' exists in this situation, but reporting of this exception is optional.

Offset | Type | Name Range Meaning Required
Zero or more AR entries in the following format:
0-1 UBIN | Length See byte Entry length See byte
description. description.
2 CODE RT X'00' No value supplied X'00' and
X'o1! Single-byte LF1-type or at least one
LF2-type coded font Resource
X'03' Double-byte LF1-type Type
coded-font section
X'04' Page segment
X'05' Overlay
X'06' Code page
X'07' Font character set
X'08' Single-byte coded-font
index
X'09' Double-byte coded-font
index
X'10' Coded font
X'40' Data Object Resource
3-4 CODE HAID X'0000' No value supplied X'0000'
X'0001"' — Host-Assigned ID; see note X'0001"' -
X'7TEFF!' X'7TEFF'
5 CODEHE| Section ID X'00' No value supplied See byte
description.
X'41'-X'FE'| Double-byte font section ID;
see note
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Offset | Type| Name Range Meaning Required
6 CODHE RIDF X'00' No value supplied X'00' and
Resource ID Format (RIDF): at least one
X'03' GRID-parts format Resource
X'04' Remote PrintManager ID Format
MVS format
X'05' Extended Remote
PrintManager MVS
format
X'06' MVS Host Unalterable
Remote Font Environment
X'07! Coded-font format
X'09' Object-OID format
7-8 CODH FIS Font Inline Sequence:
see note
X'0000' 0 degrees X'0000'
X'2D00' 90 degrees
X'5A00' 180 degrees
X'8700' 270 degrees
9-10 X'0000' Reserved
11 BITS Resource Class Flags:
bit 0 Don't B'0O' Resource may be captured B'O'
capture B'1l' Resource must not be captured B'1'
bit 1 B'O' Reserved
bit 2 Reset B'O' No Reset B'O!
B'1' Reset B'1'
bit 3 Activation B'0O' No NACK if activation fails B'O'
failed B'1' NACK if activation fails
NACK (optional)
bit 4 Substitution | B'0’ Font substitution not allowed B'O'
B'1l' Outline-font substitution allowed
bits 5-7 B'000' Reserved
12—end of Resource See byte Resource ID of the resource to Any value
entry ID description. be activated. If the printer

supports resource ID triplets, the
fixed portion of the resource 1D
can be followed by one or more
of the following triplets:

X'62"' Local Date and Time
Stamp triplet

X'79' Metric Adjustment triplet

X'84' Font Resolution and

Metric Technology triplet

Note: The Host-Assigned ID is assigned dynamically by the presentation services
program. This ID in conjunction with the Section Identifier and/or the Font
Inline Sequence fields serves to uniquely identify a specific resource. Some
Resource Types do not require the Section Identifier and/or the Font Inline
Sequence fields, in which case, these fields are ignored by the printer and
should contain binary zeros. The combination of the Host-Assigned ID, the
Section Identifier, and the Font Inline Sequence fields is called the
Host-Assigned Resource ID.
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Bytes 0-1 Entry length

The length of this AR entry. This parameter includes the length of
this field. Entry lengths must be one of the following:

e X'0002' (null entry),
e X'000C' (used to reset without specifying an equivalence)

e X'000C' plus the length of the resource ID (bytes 12—end of
entry).

Printers which support AR must support entry lengths of X'0002"',
X'000C', and the valid length for each RT, RIDF combination
supported. The valid entry lengths for RT, RIDF combinations follow:

RT RIDF Valid Entry Length
X'01', or X'03' X'0014"' plus length(triplets)
X'03', or
X'08', or
X'09', or
X'10'
X'06' X'03' X'000E' or
X'0010' or
X'0010" plus length(triplets)
X'07' X'03' X'0010' or
X'0010" plus length(triplets)
X'01', or X'04' X'00BO'
X'03', or
X'08', or
X'09'
X'04', or X'04' X'005E'
X'05'
X'04' X'05' X'0062'
X'01', or X'06' X'00B8' plus length(triplets)
X'03', or
X'08', or
X'09'
X'10' X'07! X'001E' plus length(triplets)
X'40' X'09' X'000E'-X'008D'
Byte 2 Resource Type (RT)

This parameter specifies one of the following resource types:

X'00' - no resource type specified; valid only when the AR
entry length is X'000C".

X'01' - single-byte LF1-type or LF2-type coded font

X'03' - double-byte LF1-type coded-font section

X'04' - page segment

X'05' - overlay

X'06' - code page

X'07' - font character set

X'08' - single-byte coded-font index (LF1-type coded font only)
X'09' - double-byte coded-font index (LF1-type coded font only).
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Byte 5
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X'10"' - coded font
X'40' - data object resource

If the Resource Type is unsupported, the AR entry is ignored. An
exception will not be generated.

Host-Assigned ID

This parameter specifies the Host-Assigned ID. The Host-Assigned
ID is assigned dynamically by the presentation services program.
This ID in conjunction with the Section Identifier and the Font Inline
Sequence fields serves to uniquely identify a specific resource.
Some Resource Types do not require the Section Identifier and the
Font Inline Sequence fields, in which case, these fields are ignored
by the printer and should contain binary zeros. The combination of
the Host-Assigned ID, the Section Identifier, and the Font Inline
Sequence fields is called the Host-Assigned Resource ID.

The value of this parameter depends on the Resource Type (RT):

e RT =X'01"' - Host-Assigned ID of the single-byte LF1-type or
LF2-type coded font

¢ RT = X'03"' - Host-Assigned ID of the double-byte LF1-type
coded font section

¢ RT = X'04"' - Host-Assigned ID of the Page Segment

e RT = X'05"' - Host-Assigned ID of the Overlay

e RT =X'06"' - Host-Assigned ID of the code page

e RT = X'07' - Host-Assigned ID of the font character set

¢ RT =X'08"' - Host-Assigned ID of the single-byte LF1-type
coded font

¢ RT =X'09' - Host-Assigned ID of the double-byte LF1-type
coded font

¢ RT =X"'10"' - Host-Assigned ID of the coded font
e RT = X'40' - Host-Assigned ID of the data object resource

A HAID value of X'0000' is valid only when the AR entry length is
X'000C'.

Section Identifier

This parameter specifies a qualifier of the Host-Assigned ID. Some
Resource Types do not require a Section Identifier, in which case
this field is ignored by the printer and should contain binary zeros.
Printers that support resource type X'03' or resource type X'09'
must support values in the range X'41' through X'FE' in this field.

The value of this parameter depends on the Resource Type (RT):
e RT =X'01' - Section Identifier field is ignored

e RT =X'03' - Section Identifier of the double-byte LF1-type
coded-font section

e RT =X'04"' - Section Identifier field is ignored
e RT =X'05" - Section Identifier field is ignored
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RT = X'06"' - Section Identifier field is ignored
RT = X'07"' - Section Identifier field is ignored
RT = X'08' - Section Identifier field is ignored

RT = X'09' - Section Identifier of the double-byte LF1-type
coded-font section

RT = X'10' - Section Identifier field is ignored.
RT = X'40"' - Section Identifier field is ignored

Byte 6 Resource ID Format (RIDF)

This parameter describes the format of the resource ID (bytes
12—end) for the Resource Type (byte 2).

X'00' - no format specified; valid only when the AR entry length
is X'000C".

X'03' - GRID-parts format

X'04' - Remote PrintManager MVS format

X'05' - Extended Remote PrintManager MVS format
X'06' - MVS Host Unalterable Remote Font environment
X'07' - Coded-font format

X'09' - Object-OID format

If the Resource ID Format is unsupported, the AR entry is ignored.
An exception will not be generated.

X'03' GRID-parts format

110 IPDS Reference

This naming format is used for code pages, font character
sets, double-byte LF1-type coded-font sections, font indexes,
and coded fonts. Refer to bytes 5-12 of the LFE command
on page 164 for an explanation of the components of the
GRID. Each of the first three subfields of the GRID range
from X'0000' through X'FFFF'; the font width subfield is
specified in 1440ths of an inch and can range from X'0000'
through X'7FFF' and X'FFFF'. The content of the resource
ID field (bytes 12—end of entry) consists of the following
subfields:

For code pages
Use either two bytes or four bytes to select a code page:

¢ For a specific code page, specify a two-byte
GCSGID followed by a two-byte CPGID.

Resource ID triplets can be added after the 4-byte ID
to specify a particular version of the code page.

¢ For a device version of the code page, specify a
two-byte CPGID. A device version of a code page
contains all of the characters that were registered for
the CPGID at the time the printer was developed;
more characters might have been added to the
registry for that CPGID since that time.
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Resource ID triplets cannot be used with the device
version of a code page.

If an exact GCSGID match is not found, the printer may
look for a version of the resource that has a larger
character set. However, when a Date and Time Stamp
triplet is specified in the AR command, the resource with
the larger character set must also have the same date
and time stamp.

For font character sets

Two-byte GCSGID
Followed by two-byte FGID.

Resource ID triplets can be added after the 4-byte ID to
specify a particular version of the font character set.

If an exact GCSGID match is not found, the printer may
look for a version of the resource that has a larger
character set. However, when a Date and Time Stamp
triplet is specified in the AR command, the resource with
the larger character set must also have the same date
and time stamp.

For font indexes

Two-byte GCSGID

Followed by two-byte CPGID
Followed by two-byte FGID
Followed by two-byte font width.

For single-byte LF1-type coded-fonts

Two-byte GCSGID

Followed by two-byte CPGID
Followed by two-byte FGID
Followed by two-byte font width.

If a Font Resolution and Metric Technology triplet is
present and supported, it is also used to locate the
resource.

For LF2-type coded-fonts

Two-byte GCSGID

Followed by two-byte CPGID
Followed by two-byte FGID
Followed by two-byte font width.

For double-byte LF1-type coded-font sections

Two-byte GCSGID

Followed by two-byte CPGID
Followed by two-byte FGID
Followed by two-byte font width.

The section ID (byte 5 of the AR command) is also used
for this resource type. If a Font Resolution and Metric
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Technology triplet is present and supported, it is also
used to locate the resource.

For coded fonts

Two-byte GCSGID

Followed by two-byte CPGID
Followed by two-byte FGID
Followed by two-byte font width.

When this format is used with RT = X'10"' (coded font),
the printer will use the information provided in the GRID
to locate the component parts of a coded font using the
following hierarchical method:

1. If the LF3 command subset is supported, the printer
attempts to find a font character set and a code

page.

The GCSGID and CPGID values are used to find the
code page. If a CPGID value is not supplied, the
search fails. If a GCSGID value is not supplied, the
first (or largest) code page that matches the CPGID
is used.

The GCSGID and FGID values are used to find the
font character set. If a FGID is not supplied, the
search fails. If a GCSGID is not supplied, the
GCSGID used for the code page is used.

If in either case an exact match is not found, the
printer may look for a version of the resource that
has a larger character set.

If the components are found, steps 2 and 3 are
skipped. Note that the characters in the code page
do not necessarily have to intersect with the
characters in the font character set. If not enough
information was provided or if either of the
components was not found, step 2 in the hierarchy is
used.

2. If LF1-type coded fonts are supported, the printer will
attempt to find the components of either a single-byte
or double-byte coded font. The printer will first
attempt to find a fully described font and a font index.
The GCSGID, CPGID, FGID, and font width values
together with the font inline sequence value (AR
bytes 7-8) are used to find these components. If a
fully described font is found that is a section of a
double-byte coded font, the printer will continue
searching to find all available fully described font
sections for this coded font. If the components are
found, step 3 is skipped. If not enough information
was provided or if some of the components were not
found, step 3 in the hierarchy is used.
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3. If LF2-type coded fonts are supported, the printer will
attempt to find a symbol set coded font using the
GCSGID, CPGID, FGID, and font width values.

In addition, the character shapes and metrics of an
outline coded font must be scaled to a specific size; the
font width value is used to derive the scale factors, as
follows:

¢ For fonts with FGID values less than 750 and with
FGID values between 3840 and 4095 inclusive
(fixed-pitch, uniform-character-increment, and PSM
fonts), both the horizontal scale factor and the
vertical scale factor are derived from the following
algorithm:

1000 X font width
scale factor = -------mmmm o
space character increment (in relative units)

Any fractional value resulting from the division will be
truncated.

e FGID values between 750 and 2303 inclusive are
invalid and the activation fails.

¢ For fonts with FGID values between 2304 and 3839
inclusive, between 4096 and 53247 inclusive, and
between 61440 and 65534 inclusive (typographic,
proportionally spaced fonts), both the horizontal scale
factor and the vertical scale factor are three times the
font width.

¢ For fonts with FGID values between 53248 and
61439 inclusive, both the horizontal scale factor and
the vertical scale factor are equal to the font width.

To convert the scale factor values from 1440ths to points,
the scale factor value is divided by 20 and rounded off to
the nearest integer. |If the result is zero, it is changed to
1.

Note: To avoid undefined character data-check exceptions
when printing with a LF3-type coded font, the
components of the GRID should be carefully matched
to ensure that all of the GCGIDs used in the code
page are also available in the font character set.

Chapter 4. Device-Control Command Set 113



Activate Resource (AR)

114 I1PDS Reference

X'04'

Remote PrintManager MVS format (82 or 164
bytes/resource)

This format is composed of the following one or two 82-byte
subfield groups. Page segment and overlay ARs use one
group; all font ARs use two groups. The two font-subfield
groups identify the code page and font character set. The
code page is defined in the first subfield group.

Note: This RIDF is used by Remote PrintManager and
Distributed Print Facility products which are IPDS
intermediate devices. IPDS printers do not support
resident or captured overlays and do not support
resident or captured page segments.

The printer can use the Date and Time fields to determine if
the resource has been updated since it was last used. If so,
the printer must respond to any XOA-RRL query of that
resource by indicating that the resource is not present.

The fields within a subfield group have been defined by the
Remote PrintManager product and consist of the following:

¢ Cyclic Redundancy Check: 2 bytes.

¢ MVS Host System ID: 8 bytes.

¢ VOLSER of Host Library containing the resource: 6 bytes
padded with blanks to the right.

¢ DSNAME of Host Library containing the resource: 44
bytes padded with blanks to the right.

e Date Stamp: 6 bytes.

This is the date that the Resource was last updated on
the MVS host.

Date: The current date in the form CYYDDD as 6
characters, a character representing the thousands
and hundreds position of the year (blank =19,
0=20, 1=21, etc.), followed by the year
(YY=00-99), followed by the day of the year
(DDD=001-366); for example:

February 1, 1972 is recorded as “ 72032"
January 1, 2000 is recorded as “000001”
February 3, 2072 is recorded as “072034”

¢ Time Stamp: 8 bytes.

Time: This is the time that the Resource was last
updated on the MVS host. The current time in the
form HHMMSShh as characters. Two characters
for the hour (HH=00-24), two characters for the
minute (MM=00-59), two for the second
(SS=00-59) and two for the hundredths of a
second (hh=00-99).

* Member Name from Host Library containing the resource:
8 bytes padded with blanks to the right.

Note: The printer uses as many of these fields as is
necessary to find the requested resource. The IPDS
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Architecture does not require a printer to use all of
the subfields of the resource ID.

Extended Remote PrintManager MVS format (86
bytes/resource)

This format is composed of the following 86-byte subfield
group. The format is used for page segments only.

Note: This RIDF is used by Remote PrintManager and
Distributed Print Facility products which are IPDS
intermediate devices. IPDS printers do not support
resident or captured page segments.

The printer can use the Date and Time fields to determine if
the resource has been updated since it was last used. If so,
the printer must respond to any XOA-RRL query of that
resource by indicating that the resource is not present.

The fields within a subfield group have been defined by the
Remote PrintManager product and consist of the following:

¢ Cyclic Redundancy Check: 2 bytes.

e MVS Host System ID: 8 bytes.

¢ VOLSER of Host Library containing the resource: 6 bytes
padded with blanks to the right.

¢ DSNAME of Host Library containing the resource: 44
bytes padded with blanks to the right.

e Date Stamp: 6 bytes.

This is the date that the Resource was last updated on
the MVS host.

Date: The current date in the form CYYDDD as 6
characters, a character representing the thousands
and hundreds position of the year (blank =19,
0=20, 1=21, etc.), followed by the year
(YY=00-99), followed by the day of the year
(DDD=001-366); for example:

February 1, 1972 is recorded as “ 72032"
January 1, 2000 is recorded as “000001”
February 3, 2072 is recorded as “072034”

e Time Stamp: 8 bytes.

Time: This is the time that the Resource was last
updated on the MVS host. The current time in the
form HHMMSShh as characters. Two characters
for the hour (HH=00-24), two characters for the
minute (MM=00-59), two for the second
(SS=00-59) and two for the hundredths of a
second (hh=00-99).

 Member Name from Host Library containing the resource:
8 bytes padded with blanks to the right.

e External Unit Base Specification: 1 byte

¢ Reserved: 1 byte

e External Units Per Unit Base Specification: 2 bytes
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Note: The printer uses as many of these fields as is
necessary to find the requested resource. The IPDS
Architecture does not require a printer to use all of
the subfields of the resource ID.

X'06' MVS Host Unalterable Remote Font environment (172
bytes/font)

This format is composed of the following two 86-byte subfield
groups. The two font subfield groups identify the code page
and font character set. The code page is defined in the first
subfield group.

The printer can use the Date and Time fields to determine if
they differ from the “EC-level” dates of the remote version (if
any) of that font. If the dates are different, the printer must
respond to any XOA-RRL query of that resource by indicating
that the resource is not present. If a Font Resolution and
Metric Technology triplet is present and supported, it is also
used to locate the resource.

The fields within a subfield group consist of the following:

¢ Cyclic Redundancy Check: 2 bytes.

e MVS Host System ID: 8 bytes.

¢ VOLSER of Host Library containing the resource: 6 bytes
padded with blanks to the right.

¢ DSNAME of Host Library containing the resource: 44
bytes padded with blanks to the right.

e Date Stamp: 6 bytes.

This is the date that the Resource was last updated on
the MVS host.

Date: The current date in the form CYYDDD as 6
characters, a character representing the thousands
and hundreds position of the year (blank =19,
0=20, 1=21, etc.), followed by the year
(YY=00-99), followed by the day of the year
(DDD=001-366); for example:

February 1, 1972 is recorded as “ 72032"
January 1, 2000 is recorded as “000001”
February 3, 2072 is recorded as “072034”

¢ Time Stamp: 8 bytes.

Time: This is the time that the Resource was last
updated on the MVS host. The current time in the
form HHMMSShh as characters. Two characters
for the hour (HH=00-24), two characters for the
minute (MM=00-59), two for the second
(SS=00-59) and two for the hundredths of a
second (hh=00-99).

Note: If a date & time stamp is not supplied in the AR

entry, the printer will not activate a captured
resource. In this case, only resources that were
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shipped with or installed directly in the printer are
candidates for activation.

¢ Member Name from Host Library containing the resource:
8 bytes padded with blanks to the right.

¢ GRID half - 4 bytes. For the code page subfield group,
this is the Graphic Character Set Global ID (2 bytes)
followed by the Code Page Global ID (2 bytes). For the
font character set subfield group, this is the Font
Typeface Global ID (2 bytes) followed by the Font Width
(2 bytes). For a description of these fields, refer to GRID
(bytes 5-12 of the LFE command), which is described on
page 164.

Note: The printer uses as many of these fields as is
necessary to find the requested resource. The IPDS
Architecture does not require a printer to use all of
the subfields of the resource ID.

Coded-font format

This naming format is used to activate a coded font from its
component parts. The resource ID field consists of the
information needed to find the component parts (AR bytes
12-25) and the scale factors used by an outline coded font
(AR bytes 26-29). The resource ID field contains the
following information:
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Offset | Type | Name Range Meaning
12-13 CODH FCS HAID X'0000' No value supplied
X'0001' — Font character set HAID
X'7TEFF!
14-15 CODH CP HAID X'0000" No value supplied
X'0001' — Code page HAID
X'7EFF!'
16-17 CODE GCSGID X'0000' No value supplied
X'0001"' — Graphic Character Set Global ID (GCSGID)
X'FFFE'
X'FFFF! All characters that have been assigned code
points
18-19 CODH CPGID X'0000" No value supplied
X'0001"' — Code Page Global ID (CPGID)
X'FFFE'
X'FFFF' Printer default code page
20-21 CODH FGID X'0000' No value supplied
X'0001' — Font Typeface Global ID (FGID)
X'FFFE'
X'FFFF! Printer default FGID
22-23 CODE FW X'0000* No value supplied
X'0001"' — Font width in 1440ths of an inch
X'7FFF!
X'FFFF! Printer default font width
24 CODE Pattern X'00' No value supplied
technology X'1E' CID-keyed technology
ID X'1F' Type 1 PFB technology
25 X'00' Reserved
26-27 UBIN | VSF X'0000' No value supplied
X'0001"' — Vertical scale factor in 1440ths of an inch
X'7TFFF!
28-29 UBIN | HSF X'0000' No value supplied
X'0001' — Horizontal scale factor in 1440ths of an inch
X'7FFF!

The vertical scale factor, also known as the “specified vertical
font size”, is the desired distance between adjacent character
baselines when character rotation is zero degrees and no
external leading is used. The horizontal scale factor can be
used for anamorphic scaling.

The printer will use the information provided in the resource
ID field to locate the component parts of the coded font in the
following hierarchical method:

1. If the LF3 command subset is supported, the printer will
attempt to find a font character set and a code page. If a
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HAID is supplied for either the code page or font
character set, that HAID is used.

If a CP HAID is not supplied, the GCSGID and CPGID
values are used to find the code page. If a CPGID value
is not supplied, the search fails. If a GCSGID value is
not supplied, the first (or largest) code page that matches
the CPGID is used.

If a FCS HAID is not supplied, the GCSGID, FGID, and
pattern technology ID values are used to find the font
character set. If a FGID is not supplied, the search fails.
If a GCSGID is not supplied, the GCSGID used for the
code page is used.

If in either case, an exact match is not found, the printer
may look for a version of the resource that has a larger
character set.

If both components are found, steps 2 and 3 are skipped.
If not enough information was provided or if either of the
components was not found, step 2 in the hierarchy is
used. Note that the characters in the code page do not
necessarily have to intersect with the characters in the
font character set.

2. If LF1-type coded fonts are supported, the printer will
attempt to find the components of either a single-byte or
double-byte coded font. The printer will first attempt to
find a fully described font and a font index. The
GCSGID, CPGID, FGID, and font width values together
with the font inline sequence value (AR bytes 7-8) are
used to find these components. If a fully described font
is found that is a section of a double-byte coded font, the
printer will continue searching to find all available fully
described font sections for this coded font. If the
components are found, step 3 is skipped. If not enough
information was provided or if some of the components
were not found, step 3 in the hierarchy is used.

3. If LF2-type coded fonts are supported, the printer will
attempt to find a symbol set coded font using the
GCSGID, CPGID, FGID, and font width values.

In addition, the character shapes and metrics of an outline
coded font must be scaled to a specific size. The primary
scale factor is the vertical scale factor; if this value is not
provided, the printer derives it from the font width value, as
follows:

¢ For fonts with FGID values less than 750 and with FGID
values between 3840 and 4095 inclusive (fixed-pitch,
uniform-character-increment, and PSM fonts), the vertical
scale factor is derived from the following algorithm:

1000 X font width

vertical scale factor = ----—------emmmm -
space character increment (in relative units)
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Any fractional value resulting from the division is
truncated.

¢ FGID values between 750 and 2303 inclusive are invalid
and the activation fails.

¢ For fonts with FGID values between 2304 and 3839
inclusive, between 4096 and 53247 inclusive, and
between 61440 and 65534 inclusive (typographic,
proportionally spaced fonts), the vertical scale factor is
three times the font width.

¢ For fonts with FGID values between 53248 and 61439
inclusive, the vertical scale factor is equal to the font
width.

¢ |If a FGID was not supplied in the AR command but a
font character set was found, the printer may obtain the
FGID from the font character set.

To convert the scale factor values from 1440ths to points, the
scale factor value is divided by 20. If the scale factor was
provided in the VSF or HSF field, this value is used without
rounding. However, if the scale factor was derived from the
font-width value, the derived value in points is then rounded
off to the nearest positive integer; if the result is zero, it is
changed to 1.

If a horizontal scale factor is provided, the character shapes
and metrics of the coded font can be scaled anamorphically.
Otherwise, the font is scaled uniformly using the vertical
scale factor value for both scale factors. |If the horizontal
scale factor value specified is not equal to the vertical scale
factor, the character shapes and metrics are stretched or
compressed in the horizontal direction by the ratio of
HSF/VSF.
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X'09' Object-OID format

This naming format is used to uniquely identify resident data
object resources. An OID is a variable length (2-bytes long
to 129-bytes long) binary ID that uniquely identifies an object.
OIDs use the ASN.1 definite-short-form object identifier
format defined in the ISO/IEC 8824:1990(E) international
standard and described in the MO:DCA Registry Appendix of
the Mixed Object Document Content Architecture Reference.
The syntax of an OID is as follows:

Offset Name Range Meaning

0 Identifier X'06' This is a definite-short-form OID

1 Length X'00'=X'7F'| Length of the following content bytes

2-end Content Any value Content bytes that provide a unique ID for this
object
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Bytes 7-8

Bytes 9-10

Font Inline Sequence

This parameter specifies a qualifier of the Host-Assigned ID. Some
Resource Types do not require a Font Inline Sequence, in which
case this field is ignored by the printer and should contain binary
zeros.

The value of this parameter depends on the Resource Type (RT):

RT = X'01"' - Font Inline Sequence of a single-byte LF1-type
coded-font index; ignored for LF2-type coded fonts

RT = X'03" - Font Inline Sequence of a double-byte LF1-type
coded-font index; ignored for LF2-type coded fonts

RT = X'04"' - Font Inline Sequence field is ignored
RT = X'05"' - Font Inline Sequence field is ignored
RT = X'06' - Font Inline Sequence field is ignored
RT = X'07' - Font Inline Sequence field is ignored

RT = X'08' - Font Inline Sequence of the single-byte LF1-type
coded-font index

RT = X'09' - Font Inline Sequence of the double-byte LF1-type
coded-font section index

RT = X'10"' - Desired Font Inline Sequence for a coded font

RT = X'40"' - Font Inline Sequence field is ignored

For outline fonts this parameter is used to select the character
metrics for a specific writing mode; refer to Figure 109 on page 460.
A separate activation must be done for each desired font inline
sequence.

Note: Type 1 technology fonts only provide character metrics for

FIS = X'0000'. CID-keyed technology fonts can provide
metrics for both FIS = X'0000' and FIS = X'2D00'. The
printer will obtain the metrics for FIS = X'0000"' from the
Adobe portion of the FCS and can then derive the character
increment (and other needed metrics) for the other FIS
values when needed.

Reserved
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Byte 11 Resource Class Flags (bit mapped)

Bit O

Bit 1
Bit 2

Bit 3

Don't Capture Flag

If this bit is B'0"', the resource may be captured from the
data stream and retained in a resource library remote from
the host. If this bitis B'1', the resource must not be
captured. This bit has no implication on host management
(activation, deactivation) of resources within a printer.

When a resource is captured, the resource ID value
specified in this AR command entry is saved with the
resource. All resource ID triplets are also saved with the
resource. A date & time stamp must be supplied for a font
resource to be captured.

The physical presence column in the “Resource
Management Summary” on page 87 identifies which
resource types can be captured and which are not eligible
for capture.

Reserved
Reset Flag

If this bit is B'1"' in any AR entry, all previously received AR
entries are discarded, including previous entries within this
AR command. The discarded entries include activation
requests that have previously failed and activation requests
that have not yet been attempted. Once a reset has been
accomplished, the remaining entries in the AR command,
including the entry with the reset bit set, are processed. To
reset all AR entries for unactivated resources without
creating a new equivalence, specify an AR entry of length
X'000C" with the reset bit set.

If this bit is B'0"' in an AR entry, the entry is processed
without a reset taking place.

Note: Some printers activate resources immediately upon
processing an AR entry. For these printers, the
reset flag does not have any effect.

Activation Failed NACK Flag

If this bit is B'0" in an AR entry, the printer will not return a
NACK if the requested activation fails.

If this bit is B'1"' in an AR entry, the printer is allowed to
return exception ID X'028F..02' when the requested
activation fails because the requested resource was not
found. In this case, the AR entry remains in effect and the
X'028F..02' NACK must be returned before the next IPDS
command is processed.

Note: Not all IPDS printers support X'028F..02'; printers
that do not support the exception ID ignore this flag.
Support for this diagnostic aid is specified by
property pair X'F201' in the STM reply.

Chapter 4. Device-Control Command Set 123



Activate Resource (AR)

124

IPDS Reference

Bit 4  Outline-font substitution flag

This flag is used only for raster font activations (RT = X'01"'
and RT = X'03') and is ignored for other resource types.
IPDS printers that do not support resident outline fonts
ignore this flag. Also, for a font substitution to take place,
the printer must either support only one font resolution and
metric technology or a Font Resolution and Metric
Technology triplet (X'84') must be present in the AR entry.

If this bit is B'0"', no font substitution is allowed.

If this bit is B'1"', an outline font that is selected by using
the Resource ID can be substituted for the requested raster
font. If the Resource ID contains date and time stamp fields
that are not binary zeroes, the printer must first search for
an outline font that matches the specified date and time; if
that search fails the printer may ignore the date and time
stamp fields and continue the search. All Resource ID
triplets in the AR entry are ignored during the matching
process.

If a substitute outline font has been selected and there is a
Font Resolution and Metric Technology (X'84') triplet on
the AR entry that specifies fixed metrics, the outline
character increments are adjusted using the triplet
information to simulate raster character increments. Each
character increment is rounded off to the nearest pel using
the resolution specified in the triplet.

If an outline font is substituted because this flag was B'1"',
a subsequent XOA RRL activation query for this resource
will indicate a successful activation regardless of whether
the XOA RRL query is for a raster resource type or for a
coded-font resource type.

Note: To avoid problems with half-width characters and
other double-byte font complications, font
substitution is not done in the following situations:

¢ when a double-byte coded-font section (RT =
X'03") is being activated

¢ when a CID-keyed outline font is the only
substitution candidate.

Bits 5-7 Reserved
Bytes 12—end of entry Resource ID

If present, this parameter must contain the Resource ID of the
resource whose type is specified in byte 2 and whose format is
specified in byte 6. This parameter need not be present when the
Reset flag (in byte 11) is setto B'1".
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Activate Resource Triplet Considerations

If a Resource ID is present in this field and the printer supports Resource ID
triplets, the fixed portion of the Resource ID can be followed by one or more
resource ID triplets. Not all printers support Resource ID triplets; support for
specific triplets is indicated by X'F2xx' property pairs in the Device-Control
Command-Set vector in a STM reply. Unsupported triplets are ignored.

The Activate Resource triplets are fully described in the triplets chapter:

“Local Date and Time Stamp (X'62"') Triplet” on page 541
“Metric Adjustment (X'79') Triplet” on page 552
“Font Resolution and Metric Technology (X'84') Triplet” on page 555

The following table specifies the triplets that can be used with each RT/RIDF

combination:
RT RIDF Triplet Required?
X'01' | X'03' or Font Resolution and Metric Technology (X'84") triplet Optional
X'06' -- used to find a single-byte LF1-type coded font
X'03' | X'03' or Font Resolution and Metric Technology (X'84") triplet Optional
X'06' -- used to find a double-byte LF1-type coded-font
section
X'06' | X'03' Local Date and Time Stamp (X'62") triplet Optional
-- used to identify a particular version of a specific
code page
X'o7' | X'03' Local Date and Time Stamp (X'62') triplet Optional
-- used to identify a particular version of a font
character set
X'10' | X'03' or Metric Adjustment (X'79"') triplet Optional
X'07! -- used to adjust metrics in an outline coded font
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The Apply Finishing Operations (AFO) command is valid only in home state and
directs the printer to apply zero or more finishing operations to the current sheet
and each copy of that sheet. The current sheet is the sheet on which the first copy
of the next received page will be printed. The operations are not applied to sheets
after the copies of the current sheet.

An AFO command completely replaces any previously sent AFO command for the
current sheet.

Specific finishing operations are specified in Finishing Operation (X'85") triplets or
in UP3I Finishing Operation (X'8E") triplets. If no triplets are specified, this
command completely replaces any previously sent AFO command for the current
sheet and is then treated as if it were a No Operation (NOP) command; this
provides a reset function.

| Length | x'Deo2’ | Flag | ciD | Daa

The format of the data field for this command is as follows:

Offset | Type| Name Range Meaning Required
O—end Triplets Zero or more triplets:
of AFO X'85"' Finishing Operation
triplet
X'8E' UP3I Finishing Operation
triplet

Bytes 0—end of command Zero or more triplets

The AFO command contains zero or more Finishing Operation triplets
that specify which finishing operations to apply. If no triplets are
specified, this command is treated as if it were a No Operation (NOP)
command.

Printers ignore any triplet that is not supported on this command and
no exception is reported. If byte O or the first byte after a triplet is
X'00' or X'01' (an invalid triplet length), exception ID X'027A..01"
exists.
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Apply Finishing Operations Triplet Considerations

The two finishing triplets (X'85"' and X'8E") can coexist. For example, a
hole-punch operation identified by a X'8E" triplet on an AFO command might be
followed by a Z-fold operation identified by a X'85' triplet.

e |f an operation (and all parameters) can be specified in either triplet, either
triplet can be specified and the printer will convert to the other triplet if
necessary.

 If an operation can only be fully specified in one of the triplets, that triplet must
be used.
Hierarchical conflicts between triplets are resolved by standard IPDS nesting rules.

¢ |PDS nesting rules apply equally to both triplets (for identical finishing
operations the triplets are interchangeable).

e Compatible nesting combinations are determined by the printing system; UP3I
operation-compatibility rules apply.
The Apply Finishing Operation triplets are fully described in the triplets chapter:

“Finishing Operation (X'85"') Triplet” on page 557
“UP31 Finishing Operation (X'8E") Triplet” on page 566
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Begin Page

The Begin Page (BP) command is valid only in home state and causes the printer
to enter page state. This command identifies the beginning of a page. The End
Page command ends the page.

Length | X'D6AF' | Flag | CID Data

The BP command transfers four bytes of data to the printer. The format of the data
field for this command is as follows:

Offset | Type| Name Range Meaning DC1 Range
0-3 UNDF| Page ID Any binary Page ID Any binary
value value

Bytes 0-3 Page ID

These bytes may be returned in the sense bytes of the NACK if an
exception is reported to the host. Refer to “Sense Byte Information” on
page 576.

The Page ID value should be between X'00000001' and
X'FFFFFFFF'. The printer will return the value X'00000000" for
exceptions that occur outside the scope of a page.
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Deactivate Font

The Deactivate Font (DF) command, previously known as Delete Font, transmits
one to six bytes of data and provides a means for the host to deactivate one or
more coded fonts, font indexes, font character sets, or code pages. In the case of
downloaded font resources, the resources are deactivated and then physically
removed from the printer. In the case of resident font resources and coded fonts,
the resources are just deactivated.

Some printers must keep all fonts that are used on a sheet activated until all of the
pages on the sheet have been received. For these printers, exception ID
X'02C5..01" exists if an incomplete buffered sheet (one side of a duplex sheet, for
instance) requires all or part of a coded font that is to be deactivated.

Exception ID X'02C6..01" exists if a font character set or code page to be
deactivated is being used in an activated coded font. Before deactivating a font
character set or code page, all coded fonts that use these components must first be
deactivated.

Exception ID X'0214..02"' exists if the host tries to deactivate any individual coded
font, coded-font section, font index, font character set, or code page not currently
activated. The deactivate all function of this command does not cause an
exception even if there are no such resources currently in the printer.

When a previously activated resource is deactivated, any activation information for
that resource created by a previous LCPC, LFC, LFI, LFCSC, LSS, LFE, or AR
command is deleted. AR command entries for unactivated resources are not
affected by the Deactivate Font command.

The DF command has no effect on the LID-to-HAID mappings specified in the Load
Font Equivalence (LFE) command. In addition, changing the LID-to-HAID mapping
with a LFE command does not cause the coded font to be deactivated.

Length | x'De4r: | Flag | ciD Data

The data for the DF command contains from 1 to 6 bytes. The description of byte
0 identifies the fields that must be provided for each deactivation type. Data that is
provided in bytes 1-5 but is not needed for the specified deactivation type is
ignored.
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Offset | Type| Name Range Meaning LF1, LF2,
and LF3
Range
0 CODE Deactivation| X'11' Deactivate a single-byte Refer to the
type LF1-type or LF2-type coded note
font and all indexes following
X'12' Deactivate a single-byte font the table.
index
X'1E! Deactivate all single-byte
LF1-type or LF2-type coded
fonts and all indexes
X'1F! Deactivate all single-byte
LF1-type or LF2-type coded
fonts and all indexes;
identical to X'1E'
X'20' Deactivate double-byte LF1-type
coded font section and all
indexes
X'21' Deactivate a double-byte
LF1-type coded font section,
all higher sections, and all
indexes
X'22! Deactivate a font index for a
double-byte coded font section
X'2F! Deactivate all double-byte
LF1-type coded fonts and all
indexes
X'30' Deactivate a code page
X'3F! Deactivate all code pages
X'40' Deactivate a font character set
X'4F!' Deactivate all font character sets
X'50' Deactivate a coded font
X'51! Deactivate a coded font
and all associated components
X'5D! Deactivate all resident coded
fonts and all associated
components
X'5E! Deactivate all coded fonts
X'5F! Deactivate all coded fonts
and all associated components
1-2 CODHE HAID X'0001' - Host-Assigned ID; needed for X'0001' —
X'7TEFF! deactivation types X'11", X'7EFF!'
X'12', X'20', X'21', X'22"',
X'30', X'40', X'50', and
X'51'
3 CODEHE| Section ID X'00', Section identifier; needed for X'00'
X'41'-X'FE' deactivation types X'20',
X'21', and X'22'
4-5 CODH FIS Font inline sequence; needed
for deactivation types X'12'
and X'22'
X'0000" 0 degrees X'0000'
X'2D00" 90 degrees
X'5A00' 180 degrees
X'8700' 270 degrees
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Note: The deactivation types required for the LF1, LF2, and LF3 subsets, and
those that are optional are listed in the following table:

Byte O

Figure 50. Required and Optional Deactivation Types

Loaded Font Subset

Required for the Subset

Optional with the Subset

LF1

X'11', X'12', X'1E",
X'1F!

X'22', X'50', X'51",
X'5D', X'5E"', X'5F!

X'4F', X'50', X'51",
X'5D', X'5E', X'5F!'

LF2 X'11', X'1E', X'1F' X'50', X'51', X'5D",
X'5E', X'5F!
LF3 X'30', X'3F', X'40', None

In addition, if double-byte coded fonts are supported (indicated by STM property pair
X'B001'), X'20', X'21', and X'2F' are required.

Support for optional deactivation types is indicated in the XOH-OPC reply.

Deactivation Type

The deactivation-type parameter identifies the type of resource to be
deactivated, and each deactivation type corresponds to a particular set
of resource types. For example, with deactivation type X'1E"', the
printer deactivates all resources that were activated as single-byte
LF1-type or LF2-type coded fonts and any associated LF1-type font
indexes; X'1E' does not deactivate any LF3-type coded fonts. On the
other hand, deactivation type X'5E' does deactivate all coded fonts
(LF1, LF2, or LF3) regardless of how they were activated.

When a coded font is activated with the AR command using either the
GRID-parts resource ID format or the coded font format, or when it is
activated with the LFE command, the printer might activate either a
LF3-type, a LF1-type, or a LF2-type coded font. In this case,
deactivation type X'50', X'51', X'5D', X'5E', or X'5F" is best to
use.

X'11"' This value deactivates the LF1-type or LF2-type single-byte
coded font specified in bytes 1-2 and any associated LF1-type
font indexes (must provide bytes 0-2).

X'12' For the single-byte LF1-type coded font specified in bytes 1-2,
this value deactivates the LF1-type font index that matches the
font inline sequence specified in bytes 4-5 (must provide bytes

0-5).

X'1E' This value deactivates all single-byte LF1-type and LF2-type
coded fonts and any associated LF1-type font indexes (must
provide byte 0).

X'1F" This value deactivates all single-byte LF1-type and LF2-type
coded fonts and any associated LF1-type font indexes.
Identical in function to X'1E"' (must provide byte 0).

X'20"' This value deactivates the double-byte LF1-type coded-font
section specified in bytes 1-3 and all associated LF1-type font
indexes (must provide bytes 0-3).
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X'21'

X'22'

X'2F'

X'30'

X'3F'
X'40'

X' 4F"

X'50'

X'51'

X'5D!'

X'5E!

This value deactivates the specified LF1-type coded-font
section, sections with numbers higher than that specified, and
all associated LF1-type font indexes of the specified
double-byte coded font. Bytes 1-2 contain the coded-font
identifier, and byte 3 contains the starting section number.

The specified starting section need not be present. However,
exception ID X'0214..02" exists if this deactivation type is
specified for a double-byte coded font with no sections currently
activated. Any other use of this deactivation type is valid. For
example, if the specified starting section has a higher number
than all activated sections, no operation is performed. This
deactivation type may be used to deactivate an entire
double-byte LF1-type coded font by specifying section X'41'
(must provide bytes 0-3).

For the double-byte LF1-type coded font section specified in
bytes 1-2 and byte 3, this value deactivates the LF1-type font
index that matches the font inline sequence specified in bytes
4-5 (must provide bytes 0-5).

This value deactivates all double-byte LF1-type coded fonts
and all associated LF1-type font indexes (must provide byte 0).

This value deactivates the code page specified in bytes 1-2
(must provide bytes 0-2).

This value deactivates all code pages (must provide byte 0).

This value deactivates the font character set specified in bytes
1-2 (must provide bytes 0-2).

This value deactivates all font character sets (must provide byte
0).

This value deactivates the coded font specified in bytes 1-2
(must provide bytes 0-2).

For a LF1-type coded font, this deactivation type is identical in
function to X'51'; the fully described font (or font sections) and
all associated font indexes are deactivated. For a LF3-type
coded font, this deactivation type just deactivates the coded
font and does not deactivate the associated components (font
character set and code page).

This value deactivates the coded font specified in bytes 1-2
and all associated components (must provide bytes 0-2). The
associated components were identified by an AR or LFE
command when the coded font was activated. For a LF1-type
coded font, the components consist of a fully described font, or
several fully described font sections, and all associated font
indexes. For a LF3-type coded font, the components consist of
a font character set and a code page.

This value deactivates all resident coded fonts and all
associated components (must provide byte 0). This
deactivation type does not affect downloaded coded-font
components.

This value deactivates all coded fonts (must provide byte 0).



Bytes 1-2

Byte 3

Bytes 4-5

Deactivate Font (DF)

X'5F' This value deactivates all coded fonts and all associated
components (must provide byte 0).

Code pages and font character sets that are not associated
with a coded font are not deactivated by X'5F'. To deactivate
all font parts, issue three Deactivate Font commands with
deactivation types X'5F', X'3F', and X'4F".

Host-Assigned ID

This field is required only for deactivation types X'11', X'12"', X'20",
X'21', X'22', X'30', X'40', X'50', and X'51"'. Itis ignored if
specified for other deactivation types.

Section Identifier

This field is required only for deactivation types X'20"', X'21"', and
X'22'. ltis ignored if specified for other deactivation types.

Font inline sequence

This parameter specifies the specific LF1-type font index to be
deactivated. This parameter is required only for deactivation types
X'12' and X'22'; it is ignored if specified for other deactivation types.
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The Define User Area (DUA) command establishes the position and size of an area
in the medium presentation space called the user printable area (UPA) which can
be used to specify the portion of the medium presentation space to which user
generated data is restricted. Only data specified within a secure overlay can be
printed outside of the user printable area. The XOA Control Edge Marks and XOA
Mark Form Commands can also cause printing outside the user printable area.

The user's valid printable area (VPA) is the intersection of the user printable area,
the area that corresponds to the physical printable area, and the current logical
page. The user printable area is defined by the host through the DUA command.
The physical printable area is described to the host by the printable area
self-defining field of the XOH Obtain Printer Characteristics reply. The current
logical page is defined by the host through the Logical Page Descriptor (LPD)
command.

Printing defined by a page or a nonsecure overlay cannot take place outside of the
user's VPA. Generally, positioning outside of the user's VPA is valid; however,
attempts to merge portions of a page or nonsecure overlay outside of the user's
VPA will cause an exception. The Exception Handling Control determines whether
or not these exceptions are reported.

Note: When the DUA command is sent to a printer, the printer allows printing of
pages and nonsecure overlays only within the user's VPA.

The user printable area is ignored when processing a secure overlay.

The DUA command is an optional command which is valid only in home state and
does not change the state. The user printable area specified by a DUA command
remains in effect until it is replaced by another DUA command. If no DUA
command has been received by a printer, the default user printable area is the
physical printable area.
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Length X'D6CE' Flag CID Data
| | | |

The format of the data field for the DUA command is as follows:

Offset | Type| Name Range Meaning Required
0 CODE Reset Reset user printable area:
X'00' A new UPA is being defined X'00'
X'01' Reset the UPA to the X'01'
physical printable area
1 CODE Unitbase Unit base for this command:
X'00' Ten inches X'00'
X'o1' Ten centimeters
2-3 UBIN | UPUB X'0001"' — Xy and Y, units per unit base X'3840'
X'7FFF!
4-6 SBIN | X, offset X'FF8000'- | X, coordinate of the UPA origin X'000000'-
X'007FFF' specified in L-units X'007FFF'
7-9 SBIN | Y, offset X'FF8000'- | Y, coordinate of the UPA origin X'000000'-
X'007FFF!' specified in L-units X'007FFF'
10-12 UBIN | X, extent X'000001'- | X, extent of the UPA specified X'000001"'-
X'007FFF' in L-units X'007FFF'
13-15 UBIN | Y/, extent X'000001'— Y extent of the UPA specified X'000001'—
X'007FFF' in L-units X'007FFF'
Byte O Reset user printable area

Byte 1

Bytes 2-3

Bytes 4-6

Bytes 7-9

Bytes 10-12
Bytes 13-15

A value of X'00' specifies that a new user printable area is being
defined. A value of X'01' specifies that the user printable area is
being reset to the physical printable area. If this parameter contains
X'01', the following DUA parameters are ignored.

Unit base for this command

A value of X'00' specifies that the measurement unit is ten inches.
A value of X'01' specifies that the measurement unit is ten
centimeters.

X, and Y, units per unit base for this command

This parameter specifies the number of units per unit base in both
the X, and Y, directions.

X, coordinate of the user-printable-area origin

This parameter specifies the offset in the X, direction of the user
printable area origin from the current medium presentation space
origin as specified in L-units.

Y, coordinate of the user-printable-area origin

This parameter specifies the offset in the Y, direction of the user
printable area origin from the current medium presentation space
origin as specified in L-units.

X, extent of the user printable area in L-units

Y, extent of the user printable area in L-units.
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Length X'D65D' | Flag | CID Binary data

The End command is the ending control for a series of Write Image, Write Image 2,
Write Graphics, Write Bar Code, Write Object Container, Load Code Page, or Load
Font commands and marks either the end of an image object, a graphics object, a
bar code object, or an object container object, or the end of a downloaded font
sequence. Zero or more data bytes can be transmitted but are ignored.
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End Page

Length | X'D6BF' | Flag | CID Binary data

The End Page (EP) command causes the printer to return to home state from page
state, page segment state, or overlay state and thus marks the end of a page, a
page segment, or an overlay. The EP command is an implicit command to
schedule that page for printing if the command is being used to exit page state; all
data for that page is available to the printer. Zero or more data bytes can be
transmitted but are ignored.
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The Include Saved Page (ISP) command is a page state command that causes a
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previously saved page to be presented at the origin of the current page

presentation space. If page overlays were also saved with the saved page, the
overlays are also presented. Only one ISP command is allowed in a page to be
printed; if more than one ISP command is encountered, exception ID X'0255..04"

exists.

Nesting of saved pages is not allowed. If an ISP command is specified within a

page that is being saved, exception ID X'0255..05"' exists. Refer to “Saving and
Including Pages” on page 85 for an example of how various IPDS commands are
used for saving and including pages.

If any portion of the saved page, including page overlays saved with the page,

extends outside of the physical printable area, exception ID X'08C2..00' exists. All
data within the saved page and within overlays saved with the page must also stay
within the user printable area, if one exists.

For the purposes of VPA checking, an included page is treated just like an included
overlay. That is, a page included with an ISP is positioned at the origin of the
including page, but the included page can extend outside of the including page.

If text suppressions were specified when the page was saved, a separate copy of
the page was saved for each combination of text suppressions. When including a
saved page for printing, the appropriate copy of the saved page is used. If the
current LCC command specifies a text suppression combination that was not
previously saved, exception ID X'0255..06"' exists.

Data stream NACKs might have been reported earlier, when the page was saved;
these NACKSs do not reoccur when the ISP command is processed.

| Length

| x'De7E!

| Flag | ciD

Data

The format of the data field for this command is as follows:

Offset | Type | Name Range Meaning Required

0-3 UBIN | Page X'00000001' | Page sequence number for the X'00000001"
sequence - page to be included -
number X'FFFFFFFF! X'FFFFFFFF!

4—end Triplets One or more ISP triplets:

of ISP X'00' Group ID triplet with
variable-length group ID
Bytes 0-3 Page sequence number

The sequence number of the page in the selected saved page group.
If the requested page had not been previously saved, exception ID
X'0255..01" exists. If an invalid value is specified, exception ID
X'0255..02" exists.

Bytes 4 to end of ISP Triplets

One or more triplets can be placed at the end of the ISP command
(bytes 4—end).
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Printers ignore any triplet that is not supported and no exception is
reported. If byte 4 or the first byte after a triplet is X'00"' or X'01'
(an invalid triplet length), exception ID X'027A..01"' exists.

The Include Saved Page triplets are fully described in the triplets
chapter:

“Group ID (X'00"') Triplet” on page 528

Group ID Triplet Considerations

The Group ID triplet with a variable-length group ID is mandatory and identifies the
group of saved pages. If more than one Group ID triplet with a variable-length
group ID is present in the ISP command, the last one is used and the others are
ignored. If a group of saved pages cannot be found, or if this triplet is absent,
exception ID X'0255..03" exists.
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The Load Copy Control (LCC) command resets the printer to a new sheet and
controls the production of printed output from subsequently received page data.
This command transmits two or more bytes of data to the printer and is valid only
when the printer is in home state.

Note: Some IPDS printers provide a cut-sheet emulation mode that can be used
to print on continuous-forms media that, once slit and collated, emulates two
sheets of cut-sheet output. The X'C3nn' keyword enables this function.

The LCC command contains a sequence of one or more copy-subgroup definitions.
Each copy-subgroup definition contains the controls for producing printed output
sides from input pages. Also, each copy-subgroup definition can include
suppression IDs for suppressing text data and overlay IDs for medium overlays.
Some printers also accept a media-source selection and a media-destination
selection within a copy subgroup. Each copy subgroup produces a set of copies of
a sheet.

The LCC command allows the host to specify simplex or duplex printing:
Simplex printing Creates one printed output side per sheet.
Duplex printing Creates two printed output sides per sheet.

An even number of copy subgroups must be specified for duplex
operation. The first copy subgroup in each pair contains the
controls for the copies of the front of a duplex sheet. The
second copy subgroup in each pair contains the controls for the
copies of the back of a duplex sheet.

The front side of a duplex sheet consists of front-side pages; the
back side of a duplex sheet consists of back-side pages.

The LCC command can also specify a means of dividing each medium presentation
space into a number of equal-size partitions, using the N-up keyword. When a
N-up keyword is specified, the printer will divide each side into equal-sized
partitions and will print subsequent pages in these partitions. Each partition has its
own origin from which a page is positioned using the most recently received LPP
command; the first partition always uses the current medium origin as its origin.
This allows multiple pages to be positioned in the medium presentation space.

The number of pages to be printed on a sheet is determined by the value of the
N-up keyword and the simplex/duplex keyword. If simplex is specified, the number
of pages on the sheet is the same as the N-up value (1, 2, 3, or 4); if N-up is not
specified, there is 1 page on the sheet. If duplex is specified, there are twice that
many pages on the sheet. The LPP command specifies where on the sheet each
page is positioned. For example, if duplex and 3-up is specified, there will be 6
pages on the sheet; with proper use of the LPP command, all six of the pages
could be placed on the back side (some of the pages might overlay other pages in
this case).

If a XOH-Eject to Front Facing, XOH-Erase Residual Font Data, XOH-Erase
Residual Print Data, XOH-Page Counters Control, XOH-Stack Received Pages, or
a new Load Copy Control (simplex or duplex) command is received before all
pages of a sheet have been received, the sheet is printed with only those pages
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that have been received and the next received page is treated as if it was the first
page of a sheet.

If a XOA-Discard Buffered Data command or a XOA-Discard Unstacked Pages
command is received before all pages of a sheet have been received, all the pages
of the sheet will be discarded along with earlier-received pages which are not yet
committed for printing.

If any other commands that set up the environment for a page are received before
all pages of a sheet have been received, the new environment specified by these
commands apply only to the subsequently received pages.

Each page received is processed once for each simplex copy subgroup defined or
once for each pair of duplex copy subgroups defined; refer to note 1. A given copy
subgroup produces one or more identical sides of output. The number of identical
sides is determined by the number of identical copies parameter (byte 1) specified
with each copy subgroup definition. The number of output sides produced for a
page is, therefore, the sum of the number of identical copies parameters from the
copy subgroups associated with that page.

If the LCC specified simplex printing, the number of sheets produced is equal to the
sum of the “number of identical copies” parameter from all the copy subgroups
specified in the LCC command.

If the LCC specified duplex printing, the number of sheets produced is the sum of
the “number of identical copies” parameter from all copy subgroups divided by two
unless a XOA-DBD command or a XOA-DUP command is received before all
pages of a sheet have been received.

The number of sheets produced is also dependent upon whether a page contained
exceptions. For data-stream exceptions, the current XOA-Exception Handling
Control will indicate whether the page should be printed. Refer to the description of
the Exception Page Print bit in the XOA-EHC command on page 225 for more
information.

Notes:

1. Mixing simplex and duplex copy subgroups causes exception ID X'02C3..01'
to exist. All copy subgroups defined by the LCC command are either simplex
or duplex, as defined by the copy modification keyword list (bytes 2-end).
Mixing different N-up copy subgroups causes exception ID X'02C0..02"' to
exist.

2. If duplex is specified and the number of identical copies (byte 1) is not the
same for both copy subgroups of a copy-subgroup pair, exception ID
X'02C4..01" exists. Exception ID X'02C0..01" exists if the type of duplex
(Xip-axis or Y ,-axis) is not the same for both copy subgroups of a
copy-subgroup pair. Exception ID X'0237..05"' exists if the media-source ID or
the media-destination ID is not the same for both copy subgroups of a
copy-subgroup pair.
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The copy-subgroup definitions specified in the LCC command apply to all
subsequent pages received from the host until another LCC command replaces
these definitions. If no LCC command is received, the default values apply. Each
LCC command initializes to the default values; these values specify:

e Eject to new sheet

e One copy of each sheet
e Simplex printing

¢ One page per side

¢ No medium overlays

* No text suppressions

* Media selected from the media source specified by a XOH-SIMS command
or, if no XOH-SIMS command has been received, from the printer-default
media source

* Media stacked in the printer-default media destination

Length X'D69F' | Flag | CID Data

The data in a Load Copy Control command consists of one or more copy subgroup
entries that are processed in the order that they appear in the command. If a
syntax error is encountered in one of the entries, the LCC command is discarded
and the previously received LCC command remains in effect.

Offset | Type| Name Range Meaning DC1 Range
One or more copy subgroups in the following format:
0 UBIN | Count X'02'-X'FE'| Copy-subgroup byte count X'02'
even values
only
1 UBIN | Copies X'01'-X'FF'| Number of identical copies X'0o1';
default
value if no
LCCis
received
2-end CODH Keywords Zero or more copy modification
of copy keyword pairs. The first byte is
subgroup; the keyword ID; the second byte
two-byte is the parameter.
keywords
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LCC Keywords

DC1

Keyword Parameter Parameter
ID Range Meaning Range
X'80' X'00'-X"FF' Media source ID
X'90' X'00'-X'"FF' High-order byte of media-destination 1D
X'o1! X'00'—X"'FF' Low-order byte of media-destination ID
X'C1!' X'00' Simplex (the default) X'00'

X'o1' Y -axis duplex

X'02' Xm-axis duplex
X'c2!' X'01'-X'04' Number of partitions on each side (N-up)
X'C3!' X'00' Enable cut-sheet emulation, eject to next sheetlet,

and do not allow N-up.

X'D1' X'01'-X'FF! Suppression ID X'01'-X'7F!'
X'E1' X'01'-X'FE' Medium overlay ID X'01'-X'FE'
X'E4' X'00'-X"7E' High-order byte of a medium overlay HAID
X'E5! X'00'=X"FF' Low-order byte of a medium overlay HAID

Byte 0 Entry byte count

This byte indicates the number of bytes in this copy-subgroup definition
entry. The value includes the count byte itself.

Byte 1 Number of identical copies

This byte indicates the number of identical copies printed for this copy
subgroup.

Bytes 2—end of copy subgroup Zero or more copy modification keyword pairs

These modification parameters apply to all copies printed for this copy
subgroup. The list consists of two-byte controls:

¢ The first byte is the control ID.
¢ The second byte is the associated parameter for this control ID.

Notes:

1. These two-byte controls may appear in any order within the list.

2. Unspecified controls are set to the printer defaults.

Valid values for copy modification are as follows:

X'80nn' Media-source ID

This identifier selects the media source from which all sheets for
this copy subgroup are selected. This value overrides the
media-source ID specified by a XOH-Select Input Media Source
command. If this control ID is not specified for a copy subgroup,
media is selected from the media source specified by the previously
received XOH-SIMS command or, if no XOH-SIMS command has

been received, from the printer-default media source.

Support for this keyword is optional; the “media-source support”
property pair (X'6002"') will be returned in the STM reply if
media-source selection on a copy-subgroup level is supported by
the printer. The XOH-OPC Printable-area self-defining field
specifies the range of media-source IDs supported by the printer.
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Exception ID X'02C8..01"' exists if the media-source ID specified is
not supported by the printer. Exception ID X'50F8..nn" exists if a
supported media source is not available; the X'nn' portion will
contain the media source ID that is unavailable.

The media-source keyword pair may be specified only once per
copy subgroup; exception ID X'02C2..02"' exists if more than one
such keyword pair is specified in a copy subgroup.

Note: The following example shows how the LCC and XOH-SIMS
commands work together:

IPDS commands Media source used by the printer
LCC 2,.3 2D3 D - Default media source
LCC 57 57

SIMS 9 9,9

LCC 2,3 2,3

LCcCc , .2 9,9,2

LCC 7 7

SIMS 10 10

LCC 12, 12,10

LCC 10,10,10,10

SIMS 3 3,333

Note: “LCC 2, ,3” means that there are 3 copy subgroups and that the
media-source selection is ID=2 for the first copy subgroup, no selection for the
second copy subgroup, and ID=3 for the third copy subgroup.

X'90nn"' High-order byte of the media-destination 1D

This keyword specifies the high-order byte of a two-byte
media-destination ID; the low-order byte is specified in the X'91'
keyword. The resulting two-byte ID selects the media destination to
which all sheets for this copy subgroup are routed.

The value X'0000' cannot be used for the two-byte
media-destination ID; if it is specified, exception ID X'0237..03"

exists.

Support for this keyword is optional; the “media-destination support”
property pair (X'6003"') will be returned in the STM reply if
media-destination selection on a copy-subgroup level is supported
by the printer. The XOH-OPC media-destinations self-defining field
specifies the range of media-destination IDs supported by the
printer. Exception ID X'0237..03" exists if the media-destination ID
specified is not supported by the printer.
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X'91nn"' Low-order byte of the media-destination 1D

This keyword specifies the low-order byte of a two-byte
media-destination ID; the high-order byte is specified in the X'90'
keyword. The resulting two-byte ID selects the media destination to
which all sheets for this copy subgroup are routed.

The value X'0000' cannot be used for the two-byte
media-destination ID; if it is specified, exception ID X'0237..03"
exists.

Support for this keyword is optional; the “media-destination support”
property pair (X'6003"') will be returned in the STM reply if
media-destination selection on a copy-subgroup level is supported
by the printer. The XOH-OPC media-destinations self-defining field
specifies the range of media-destination IDs supported by the
printer. Exception ID X'0237..03"' exists if the media-destination ID
specified is not supported by the printer.

Notes:

1. If neither X'90' nor X'91' is specified, all sheets for this copy
subgroup are routed to the printer's default media destination.

2. If only one of the X'90"' and X'91' keywords are specified, the
other (unspecified) portion of the media-destination ID is X'00".

3. There can only be one stacker active at a time; when a new
media destination is selected, the printer must switch to a new
stacker if necessary. The stacked page counter and the
stacked copy counter represent the total number of pages and
copies of pages that have been stacked in all stackers.

4. Exception ID X'0237..04" exists if the media-source 1D
specified cannot be used with the media-destination ID
specified.

5. Exception ID X'0105..00"' exists if a media-destination 1D
becomes available (supported) or unavailable (not supported).
At least one media-destination ID must be available at all times.

6. The X'90' keyword and the X'91' keyword may be specified
only once per copy subgroup; exception ID X'02C2..02" exists
if more than one such keyword is specified in a copy subgroup.

7. For some printers, finishing operations can only be done when
the output is routed to specific media destinations. In this case,
when finishing is selected and an incompatible media
destination is selected or defaulted to, exception ID
X'027C..09"' exists.
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X'Clnn' Simplex and duplex printing-control parameters:

X'00' specifies simplex printing. Simplex is the default if the printer
has not received a LCC command.

X'01' specifies Y ,-axis duplex printing. This type of duplex
printing causes a sheet to print in a normal duplex orientation. See
Figure 51 on page 147. The medium presentation space for the
back side is oriented as if it had been physically turned around the
edge that corresponds to the front-side Y/, axis.

X'02' specifies X,-axis duplex printing. This type of duplex
printing causes a sheet to print in a tumble duplex orientation. See
Figure 51 on page 147. The medium presentation space for the
back side is oriented as if it had been physically turned around the
edge that corresponds to the front-side X, axis.

Note: The LCC N-up keyword pair together with the
simplex/duplex keyword pair indicates how many pages are
to be placed on the sheet. The LPP command specifies
where on the sheet each page is positioned. If simplex is
specified, the number of pages on the sheet is the same as
the N-up value (1, 2, 3, or 4); if N-up is not specified, there
is 1 page on the sheet. If duplex is specified, there are
twice that many pages on the sheet. For example, if duplex
and 4-up is specified, there will be 8 pages on the sheet. If
another Load Copy Control command is received before all
pages of a sheet have been received, the printer will
automatically eject to the next sheet and process the next
received page as the first page of the new sheet.

The simplex-or-duplex keyword pair may be specified only once per
copy subgroup; exception ID X'02C1..01"' exists if more than one
such keyword pair is specified in a copy subgroup. Mixing simplex
and duplex copy subgroups within a LCC command causes
exception ID X'02C3..01"' to exist. Exception ID X'02C0..01"
exists if the type of duplex (X,-axis or Y -axis) is not the same for
both copy subgroups of a copy-subgroup pair.
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X'C2nn" N-up control

1Up

2Up

3 Up

4 Up

Figure 52.

This keyword specifies the number of partitions into which the
medium presentation space on the front side is to be divided. If
duplex is also specified, the same number of partitions are used on
the back side. However, printers that support N-up only with
simplex will generate exception ID X'02C0..04"' if both duplex and
N-up keywords are specified. Refer to Figure 11 on page 23 for
examples of how the N-up keyword can be used.

The printer will partition each medium presentation space into the
specified number of equal-sized areas in a manner determined by
the current physical media. Figure 52 shows the N-up partition
layout for wide continuous-forms media, narrow continuous forms
media, and cut-sheet media; partitioning is not used with envelope
media. Partitioning the data frames for computer output on
microfilm (COM) is identical to the partitioning for cut-sheet media.
If the N-up control is specified for envelope media, exception ID
X'02C0..05" exists.

Not all printers support N-up partitioning; those that do return
property pair X'F7nn' or X'F8nn' in the STM reply. If a N-up
keyword is sent to a printer that does not support N-up partitioning,
exception ID X'0232..01" exists.

The N-up keyword pair may be specified only once per copy
subgroup; exception ID X'02C0..03" exists if more than one such
keyword pair is specified in a copy subgroup. Mixing different N-up
copy subgroups in a LCC command causes exception 1D
X'02C0..02"' to exist.
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If an invalid N-up parameter value is specified, exception ID
X'0237..01" exists. Valid parameters for the N-up control are:

X'01"' Specifies 1-up partitioning. The printer does not divide the
medium presentation space at all.

This is the default if the printer has not received a LCC
command or if this keyword pair is not specified.

X'02"' Specifies 2-up partitioning. The printer divides the medium
presentation space into two equal partitions, as determined
by the current physical medium.

If the media type, medium presentation space width, and
medium presentation space length values (as specified in the
XOH-OPC reply) indicates that the current media is wide
continuous-forms media, the side is divided in half
perpendicular to the medium presentation space width
(leading edge). If the current media is narrow
continuous-forms media or cut-sheet media, the side is
divided in half parallel to the medium presentation space
width.

X'03" Specifies 3-up partitioning. The printer divides the medium
presentation space into three equal partitions, as determined
by the current physical medium.

If the media type, medium presentation space width, and
medium presentation space length values (as specified in the
XOH-OPC reply) indicates that the current media is wide
continuous-forms media, the side is divided in thirds
perpendicular to the medium presentation space width
(leading edge). If the current media is narrow
continuous-forms media or cut-sheet media, the side is
divided in thirds parallel to the medium presentation space
width.

X'04' Specifies 4-up partitioning. The printer divides the medium
presentation space into four equal partitions, as determined
by the current physical medium.

The side is divided in half perpendicular to the medium
presentation space width (leading edge) and again in half
parallel to the medium presentation space width.

The XOH-Set Media Origin command can change the medium
origin to any corner of the medium presentation space and thereby
allow a variety of page layouts on the physical medium.
Subsequently received pages are positioned as specified by the
LPP command. Figure 53 on page 151 through Figure 56 on
page 152 show how the partitions are laid out on a side for the
various media orientations. The numbers in the figures identify the
partitions as used by the LPP command. Since a different LPP
command can be provided for each page, positioning a particular
page in a partition is independent of the positioning of other pages
in other partitions.

Note that when duplexing, the location of the partitions on the back
side of a sheet relative to the location of the partitions on the front
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side is dependent on whether normal duplexing or tumble duplexing
is specified.

In some cases, the portion of the physical printable area that lies
within a partition is used as the physical printable area of the
partition for VPA calculations. In other cases, a page positioned
from a particular partition origin can overlap into other partitions.
Refer to the description of page placement in the LPP command on
page 178 for a description of this situation.
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Figure 53. N-up Partition Layouts with SMO = X'00'

1 Up

2 Up

3 Up

4 Up

Sy
o, ‘o
o T o
o! ‘o
S o
[or =7 e
o \ i
o, c i T el
oL 1 :

i 4 mo
for T e
ST
cieiz T
[oN] | | 10
Ol M 4 _m°]
o, g e
O, i

o, 777!77774‘2
O,

o; ¢ ! T o
o . A m°

[} e
CH o
o, ‘o
o, o
o, = 1o
o, 1o
o, 1o
o) 1o
ol ___.......lo
I 1]
o, "o
o! [ ‘o
o, io
v
:
o) N o
o )
<R, Lol

=

©O0000O0O0O0 O 000000000

B Medium Presentation Space Origin

V' Partition Origin

Figure 54. N-up Partition Layouts with SMO = X'01'

Chapter 4. Device-Control Command Set

151



Load Copy Control (LCC)

[0} S ' o
o! o o 1o
1Up o — 1o ol ‘o
gl 32 03 T ‘o T
oM. o) o i3
o1 :O
o .. o) L =
(6177 R [eY TS
2 Up o! | to ol e 1o 4
! | 1o : '
of T Yo S 45 L 4
' ' i) ! :
om. e of T2 T
[°h] '
oL .. ILZ_ L =
ol T e ol € o €
S oL . 40 R 4
3Up i |~ ™o o 1o z
o ! i o o) 4 ' ©
oM. W o) 2%**i**‘3 ° *’*iﬂ‘
[°h] '
ol ... .Z (I
Sy 7T i [T ‘
°of N | ¥ o o1 L g o L e
aup oA KT e of ¥ E o v
o] ) O 4 4° [~ 4
o, — ! m o o el
! ol | H !
oW L N oz Tie z| T
ol A _mo L 4 =

B Medium Presentation Space Origin

V' Partition Origin

Figure 55. N-up Partition Layouts with SMO = X'02'

51 [o37 TS
o fo o o
S T - E
o 0 ol - ‘o !
; o ol ;
O el Lo o e
o ‘o
oM. o | |
3o
2Up o \ to o N o N
of 1 2 i on 1o N _
o) : 1o o e
o] [ o) o a o -
o ‘o
oM. _________ Lo | I
13D | TS [ei TS
o i 1 o o) m 1o (]
3 U o! \ \ o oW 10 | G _
' | | ' ol el
P gi 1 ! 2 ! 3 }g o N 1o N
o | Lo 3 _io N _|
—————————————————— vod o1 Vo
o = ‘o —
oM .. o) m
) | AT 5‘; 777777 i""";’o’ |
ol q | 2 o O i 1o I
4uUp [o ‘ Jo or N Sio Ny
[} AN "o OL | 1o A F
o! ! ' oMo -— -
o 3 4 10 of Tm 'o |
””””””””” h-l ol - 1o L ™
o H 1o |
oM M ___ic] k|

B Medium Presentation Space Origin

P Partition Origin

Figure 56. N-up Partition Layouts with SMO = X'03'

152 IPDS Reference



Load Copy Control (LCC)

X'C3nn' Enable cut-sheet emulation mode and proceed as specified in

the keyword parameter.

This keyword is ignored if any of the following occurs in any copy
subgroup of this LCC command:

¢ More than one identical copy is specified

¢ When X'C300' is specified and a N-up keyword is
specified

While in the emulation mode, if a simplex/duplex keyword value
changes in the middle of a sheet, a sheet eject occurs.

If the X'C3nn' keyword is specified more than once in a copy
subgroup, the first keyword is used and the extra keywords are
ignored.

Support for this keyword is optional; a cut-sheet emulation mode
support property pair X'F902"' is returned in the STM reply when
this function is supported by the printer. Exception ID X'0232..01"
exists if this keyword is sent to a printer that does not support the
emulation mode.

To take effect, the X'C3nn' keyword must be specified in the first
copy subgroup of an LCC command. It can be specified in
subsequent copy subgroups, but these extra keywords are ignored.

X'00' Specifies that the printer should enter cut-sheet emulation
mode (if not already in the mode), eject to the next sheetlet,
and not allow N-up. If N-up is specified while X'C300"' is in
effect, the printer will exit cut-sheet emulation mode.

X'D1nn' Suppression control

X'01'-X'FF"' specifies a suppression ID. This identifier allows the
later suppression of text data and activates one or more sets of
Begin Suppression and End Suppression pairs within the Write Text
data. This value activates text suppressions for all text within all
medium overlays, pages, page segments, and page overlays on the
sheet side. Refer to the Presentation Text Object Content
Architecture Reference for a description of the suppression function.

X'Elnn' Medium overlay control

X'01'-X'FE' specifies an overlay ID. This identifier allows the
later merging of specified overlays. This parameter contains the
overlay identifier from a Begin Overlay command. Refer to “Begin
Overlay” on page 445 for a description of the overlay function.

Note: For printers that provide extended overlay support, a
medium overlay can be selected either with the X'E1"'
keyword or with a pair of X'E4' and X'E5' keywords.
Extended overlay support is indicated by the X'1102'
property pair in the Overlay command-set vector of an STM

reply.
When a LCC command is issued to merge a medium overlay on a
side, the origin of the overlay logical page is positioned at the origin
of the medium presentation space, and the overlay logical page is
mapped to the medium presentation space before any other logical
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pages are mapped to the medium presentation space. Medium
overlays are independent of any partitioning done by the N-up
keyword. If the LCC command specifies multiple overlays, the
overlay logical pages are mapped to the medium before any other
logical pages in the order in which they appear in the LCC
command. The media origin is located at coordinates x,,=0, y,,=0.
The host is not required to load the specified overlays prior to
sending a LCC command, but exception ID X'0292..01"' exists if
the printer has not yet received the specified overlays by the time
they are to be merged on the medium.

The printer does not present medium overlays on a sheet side
unless there is at least one page (BP ... EP) presented on the side.

X'E4nn' High-order byte of a medium overlay HAID

This keyword specifies the high-order byte of a two-byte medium
overlay HAID; the low-order byte is specified in the next X'E5'
keyword. For example, to select medium overlay HAID X'0100',
specify X'E401"' and X'E500'.

If a X'E4' keyword is specified, the next keyword in the LCC
command must be a X'E5' keyword or exception ID X'0238..03"
exists. The combined value from the X'E4' and X'E5' keywords
must be in the range X'0001' — X'7EFF'; exception ID
X'0290..01" exists if an invalid overlay HAID value is specified.

Support for the X'E4' and X'E5' keywords is optional; the
extended overlay support property pair (X'1102"') is returned in the
STM reply if the printer provides extended overlay support.
Exception ID X'0232..01" exists if this keyword is specified but is
not supported by the printer.

Note: For printers that provide extended overlay support, a
medium overlay can be selected either with the X'E1"'
keyword or with a pair of X'E4' and X'E5' keywords.
Multiple medium overlays can be selected in an LCC
command.

X'E5nn"' Low-order byte of a medium overlay HAID

This keyword specifies the low-order byte of a two-byte medium
overlay HAID; the high-order byte is specified in the immediately
preceding X'E4' keyword. If a X'E5' keyword is specified, but
there is no preceding X'E4' keyword in the LCC command,
exception ID X'0238..03"' exists. Exception ID X'0232..01"' exists if
this keyword is specified but is not supported by the printer.

A printer may limit the maximum number of keywords and copy subgroups

supported. Refer to your printer documentation for the maximum number of
keywords and copy subgroups supported by that implementation.
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Rules for Copy Subgroup Exception Processing
The following rules for copy subgroup processing apply when the printer completes
processing a page and detects at least one reportable data-stream exception on
the page. If the printer:

e Supports Independent Exception Page Print, the Exception Page Print bit from
the most recently processed XOA EHC specifies whether or not to print the

page.
e Does not support Independent Exception Page Print but has completed

processing a page because the XOA EHC specifies Page Continuation of B'0",
the Exception Page Print bit specifies whether or not to print the page.

¢ Does not support Independent Exception Page Print but has completed
processing a page after successfully reaching End Page, the printer prints the

page.

The term copy subgroup refers to one of the entries in a LCC command. When an
exception within a page is detected, pages from some of the copy subgroups within
the LCC command might be committed for print. The printer must save the data for
each page (BP ... EP) on the sheet until all copies of the sheet are committed for
print. When multiple pages per sheet are specified, because each copy subgroup
can specify additional medium overlays and suppressions, a printer can quickly run
out of available storage. Therefore, the printer syntax checks and processes only
the first copy subgroup of each page as it is received, and then continues with the
second and subsequent copy subgroups.

When the printer detects either synchronous or asynchronous data-stream
exceptions on a page, its recovery depends on whether or not the page is to be
printed. The following rules describe the various possibilities:

When The Page Is To Be Printed:
The printer reports the exception and continues processing the copy subgroups.
The printer:

1. Buffers copies of the sheet resulting from copy subgroups prior to the one in
which the exception occurred

2. Buffers N partial copies of the page in which the exception occurred (where N
is the number of copies specified for the copy subgroup in which the exception
occurred)

3. Discards upstream data
4. Adjusts page and copy counters as follows:

The Received Page Counter includes the last page received from the host,
unless the exception occurred on the last page of a sheet. The received page
counter is incremented for the last page of a sheet after all copy subgroups are
processed for all pages of the sheet.

The Committed Copy Counter may include copies resulting from prior copy
subgroups. Refer to “Page and Copy Counter Adjustments when a
Data-Stream Exception Occurs” on page 679 for a description of page and
copy counter adjustments.

5. Reports any queued NACKs
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6. Continues processing the copy subgroup in which the exception occurred

against the remaining pages of the sheet, as if the exception had not occurred

. If the data stream exception was synchronous, processes all subsequent copy

subgroups using the LCC command associated with the page in which the
exception occurred.

If the data stream exception was asynchronous, processes the next page,
starting with the first copy subgroup, using the most recently-received LCC
command.

8. Enters home state.

When The Page Is Not To Be Printed:
The printer reports the exception, remembers all pages that have committed copies,
and waits for direction from the host. The printer:

1. Terminates processing for the copy subgroup in which the exception occurs

and for all subsequent copy subgroups

. Discards the copy of the page for the exception copy subgroup
3. Saves copies resulting from the previous copy subgroups

. Discards the page with the exception and any subsequent pages that have

been received for the sheet

. Enters home state
. Discards upstream data

. Adjusts page and copy counters as follows:

If a synchronous data stream exception occurred in the first copy subgroup (or,
if duplexing, the second copy subgroup), the received page counter includes all
received pages prior to the exception page. If a synchronous data stream
exception occurred in a subsequent copy subgroup, the received page counter
includes all but the last page on the sheet.

If an asynchronous data stream exception occurred and if there were any
error-free copy subgroups committed, the received page counter reflects all of
the pages on the sheet. If there were no previous error-free copy subgroups, it
reflects none of the pages on the sheet.

The Committed Copy Counter may include copies resulting from prior error-free
copy subgroups. Refer to “Page and Copy Counter Adjustments when a
Data-Stream Exception Occurs” on page 679 for a description of page and
copy counter adjustments.

. Reports any queued NACKs

. Continues to process as determined by the next command received from the

host, as shown in the following table:
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If the data-stream

And the next command received is:

The printer will:

exception is:
Synchronous Not any of the following: Continue the copy
e XOH Eject to Front Facing subgroup processin_g with
e XOH Erase Residual Font Data the_ copy subgrou_p n
¢ XOH Erase Residual Print Data which the exception
e XOH Page Counters Control occurred. The host must
with Byte 2 = X'00" or resend the page that
with Byte 2 = X'01" caused the exception
e XOA Discard Buffered Data and all subsequent
¢ XOA Discard Unstacked Pages pages for the sheet.
e XOH Stack Received Pages
e Load Copy Control.
Asynchronous Not any of the following: Process the next page
e XOH Eject to Front Facing rece!VEd f_r om the host
¢ XOH Erase Residual Font Data starting with copy .
e XOH Erase Residual Print Data f#:?r:g:f one, against
¢ XOH Page Counters Control .
with Byte 2 = X'00" or recently-received LCC
with Byte 2 = X'01" command.
¢ XOA Discard Buffered Data
e XOA Discard Unstacked Pages
e XOH Stack Received Pages
e Load Copy Control.
Synchronous One of the following: For all commands except
or * XOH Eject to Front Facing igngﬁg i)nudffer the
Asynchronous e XOH Erase Residual Font Data remaining ’copy
¢ XOH Erase Residual Print Data :
¢ XOH Page Counters Control subgro_ups without the
with Byte 2 = X'00" or exception page or any
with Byte 2 = X'01" subsequent pages.
¢ XOA Discard Buffered Data Proc_ess the next page
e XOA Discard Unstacked Pages rece!ved f_r om the host
¢ XOH Stack Received Pages. starting with copy .
subgroup one, against
the LCC command
associated with the page
in which the exception
occurred.
Synchronous Load Copy Control Buffer the remaining
or copy subgroups without
the exception page or
Asynchronous any subsequent pages.
Process the next page
received from the host
starting with copy
subgroup one, against
the most
recently-received LCC
command.
Notes:

1. Multiple data-stream exceptions can be detected on a page if the Page
Continuation bit that applies to the first exception is B'1'. The XOA EHC used
for a given synchronous data-stream exception is the one most recently
processed prior to detection of the exception. The adjustments to the NACK
counters for the exception are specified in “Page and Copy Counter
Adjustments when a Data-Stream Exception Occurs” on page 679.

2. If an out of storage exception is detected on a page, the copy subgroup rules

that apply when the page is not to be printed are used.
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3. If an asynchronous non-data-stream exception is detected, the host must
ensure that the copy counters are synchronized as part of the NACK recovery.
Whenever the printer is in the middle of copies or of copy subgroups and an
asynchronous non-data-stream exception occurs that does not cause the copy
counters to be adjusted, the XOH PCC command can be issued to clear the
copy counters. Another method is to issue a new LCC command to reflect the
remaining copies and then resend the pages of the partially finished sheet.

The next page received from the host is considered to be the first page of the
next sheet and is processed against the most recently received LCC command
beginning with copy subgroup one.
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Load Font Equivalence

The Load Font Equivalence (LFE) command maps font local identifiers, specified
within text, graphics, or bar code data, to coded font Host-Assigned ID (HAID) and
font inline sequence values and optionally activates coded fonts by supplying a
non-zero GRID. If not activating a coded font, the coded font represented by the
HAID and font inline sequence values does not have to exist in the printer when the
printer receives this command. The details of activation, such as when to move
shape data into storage, are left to the printer implementation; this allows resource
management flexibility and efficiency.

If a Global Resource ID (GRID, bytes 5-12) is specified in a LFE entry, the entry is
also requesting the activation of a coded font and assigning a HAID and FIS value
to that coded font.

The printer will use the information provided in the GRID to locate the component
parts of the coded font using the following hierarchical method:

1. If the LF3 command subset is supported, the printer attempts to find a font
character set and a code page.

The GCSGID and CPGID values are used to find the code page. If a CPGID
value is not supplied, the search fails. If a GCSGID value is not supplied, the
first (or largest) code page that matches the CPGID is used.

The GCSGID and FGID values are used to find the font character set. If a
FGID is not supplied, the search fails. If a GCSGID is not supplied, the
GCSGID used for the code page is used.

If in either case an exact match is not found, the printer may look for a version
of the resource that has a larger character set.

If the components are found, steps 2 and 3 are skipped. Note that the
characters in the code page do not necessarily have to intersect with the
characters in the font character set. If not enough information was provided or
if either of the components was not found, step 2 in the hierarchy is used.

2. If LF1-type coded fonts are supported, the printer will attempt to find the
components of either a single-byte or double-byte coded font. The printer will
first attempt to find a fully described font and a font index. The GCSGID,
CPGID, FGID, and font width values together with the font inline sequence
value (LFE bytes 3-4) are used to find these components. If a fully described
font is found that is a section of a double-byte coded font, the printer will
continue searching to find all available fully described font sections for this
coded font. If the components are found, step 3 is skipped. If not enough
information was provided or if some of the components were not found, step 3
in the hierarchy is used.

3. If LF2-type coded fonts are supported, the printer will attempt to find a symbol
set coded font using the GCSGID, CPGID, FGID, and font width values.
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In addition, the character shapes and metrics of an outline coded font must be
scaled to a specific size; the font width value is used to derive the scale factors, as
follows:

e For fonts with FGID values less than 750 and with FGID values between 3840
and 4095 inclusive (fixed-pitch, uniform-character-increment, and PSM fonts),
both the horizontal scale factor and the vertical scale factor are derived from
the following algorithm:

1000 X font width
scale factor = ---=-- - -~ - == s
space character increment (in relative units)

Any fractional value resulting from the division is truncated.

¢ FGID values between 750 and 2303 inclusive are invalid and the activation
fails.

e For fonts with FGID values between 2304 and 3839 inclusive, between 4096
and 53247 inclusive, and between 61440 and 65534 inclusive (typographic,
proportionally spaced fonts), both the horizontal scale factor and the vertical
scale factor are three times the font width.

» For fonts with FGID values between 53248 and 61439 inclusive, both the
horizontal scale factor and the vertical scale factor are equal to the font width.

To convert the scale factor values from 1440ths to points, the scale factor value is
divided by 20 and rounded off to the nearest integer. If the result is zero, it is
changed to 1.

If a resident coded font activation is not requested by a LFE command, the HAID
and FIS values specified by the LFE command in a font equivalence can still be
used in an Activate Resource (AR) command to activate a resident coded font.
This activation can be performed either after the LFE command that specifies the
HAID and FIS values is processed or before that LFE command is processed.

When a LFE command is received in home state, it establishes a new set of font
equivalences and resets all font equivalences established by previous LFE
commands. In addition, a LFE command received in home state resets all
HARID-to-GRID mappings that were previously established by LFE commands and
deactivates all resident coded fonts that were previously activated by LFE
commands. The activation state of resident coded fonts that were activated by AR
commands is not affected by a LFE command received in home state.

When a LFE command is received in page, page segment, or overlay state, its font
equivalences are added to any font equivalences established by previous LFE
commands. If the new font equivalences map font local IDs that were already
mapped by previous LFE commands, the new font equivalences take precedence
and replace the existing font equivalences. If a LFE command received in page,
page segment, or overlay state contains a non-zero GRID, the resident resource
activation proceeds as follows:

» |f the HARID was already activated for this resource type by a previous
download command or by a previous AR command, the requested activation
fails. If the HARID was already mapped to a different GRID by a previous LFE
entry or command, the requested activation fails and the printer generates
exception ID X'021F..02".



Load Font Equivalence (LFE)

e The same HAID can be used with more than one FIS for a given GRID. The
activation fails, however, if the HAID was previously activated with a different
GRID. A separate coded font activation must be done for each desired FIS.

» |f the HAID has not been used in a previous coded font activation and if the
components of the resident resource exist in the device, the activation
succeeds.

 |f the resident coded font identified by the GRID was already activated via a
different HARID, it remains activated and its resource ID is mapped to both
HARIDs. The host can reference the resource independently via either HARID.
If a deactivate command is issued against one of the HARIDs, the
corresponding HARID-to-resource-ID mapping is removed, but the resident
coded font remains activated via the other HARID.

¢ When the requested activation fails, a subsequent XOA RRL activation query
will normally receive a reply indicating that the resource specified by the HARID
is not activated. However, if the activation failed because the HARID was
already in use, the XOA RRL reply will indicate that the resource originally
activated with that HARID is activated.

The font equivalences for a page are those in effect when the Begin Page
command is processed, plus those added in page state and those added by
included page segments. If overlays are included on the page, only font
equivalences stored with the overlay are used for processing the overlay. Once
overlay processing is completed, the page font equivalences that existed before the
overlay was processed are re-established.

The font equivalences for an overlay are those in effect when the Begin Overlay
command is processed, plus those added in overlay state. When an overlay is
merged with the page by means of the Include Overlay command, its associated
font equivalences can be different from the current page font equivalences. At the
conclusion of an overlay, the previously active font equivalences are restored.
Similarly, overlays that are nested in other overlays can have unique font
equivalences.

The font equivalences for a page segment are those in effect when the Include
Page Segment command is processed, plus those added in page segment state
and saved with the page segment. At the conclusion of a page segment, the font
equivalences remain the same as they were within the page segment. The effect
of including a page segment is identical to embedding the same string of
commands directly.

There are no specified default font equivalences.

Length X' D63F" | Flag | ciD Data

An empty LFE command sent in home state can be used to reset all previously
established LID-to-HAID mappings.

Note: Some IPDS printers require at least one LFE entry. These printers will
generate exception ID X'0202..02" if an empty LFE command is received.
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The data in a Load Font Equivalence command consists of zero or more font
equivalence entries that are processed in the order that they appear in the
command. If a syntax error is encountered in one of the entries, that entry and all
following entries in the LFE command are discarded; preceding entries remain in

effect.
Offset | Type | Name Range Meaning DC1 Range
Zero or more font equivalence entries in the following format (see previous note):
0 CODE LID X'00'-X'FE'| Font local ID X'00'-X'7F'
1-2 CODE| HAID X'0001"' — Coded font Host-Assigned ID X'0001' —
X'7EFF! X'7EFF!
3-4 CODH FIS Font inline sequence:
X'0000' 0 degrees X'0000'
X'2D00' 90 degrees
X'5A00' 180 degrees
X'8700' 270 degrees
5-6 CODE GCSGID X'0000' No value supplied; see note 1. See note 2.
X'0001' — Graphic Character Set Global
X'FFFE' ID (GCSGID)
X'FFFF' Use default value
7-8 CODE CPGID X'0000" No value supplied; see note 1. See note 2.
X'0001"' — Code Page Global ID (CPGID)
X'FFFE'
X'FFFF! Use default value
9-10 CODE FGID X'0000' No value supplied; see note 1. See note 2.
X'0001' — Font Typeface Global ID (FGID)
X'FFFE'
X'FFFF! Use default value
11-12 CODH FW X'0000" No value supplied; see note 1. See note 2.
X'0001' — Font Width (FW)
X'7FFF!
X'FFFF' Use default value
13 X'00' Reserved
14 BITS | Flags Flags:
bit 0 B'0',B'1l' Symbol Set present in B'O!
printer
bits 1-2 B'00' Reserved
bit 3 B'0',B'l' Double high B'O'
bit 4 B'0',B'1' Italics B'O'
bit 5 B'0',B'l' Double strike B'O'
bit 6 B'0',B'l' Bold B'0'
bit 7 B'0',B'1l' Double wide B'O!
15 X'00' Reserved




Notes:

Load Font Equivalence (LFE)

1. If bytes 5-12 contain zeros, the LFE command is not requesting the activation
of a resident, raster fully described coded font. Bytes 5-12 are called the
Global Resource ID (GRID).

2. These values are printer-specific. Refer to your printer documentation for
available values.

Byte O

Bytes 1-2

Bytes 3-4

Font local ID

This one-byte binary number equates a font identifier used within text,
graphics, or bar code data. All values between X'00' and X'FE' are
valid. This value must be unigue within the equivalence list, so each
font local identifier is mapped to only one other set of identifiers within
a given LFE command.

Coded font Host-Assigned 1D

This two-byte binary number provides a host-assigned identifier for a
coded font.

A coded font Host-Assigned ID can be mapped to more than one set of
identifiers within the equivalence list. For example, several local
identifiers can be mapped to a single coded font Host-Assigned ID. Or,
a coded font Host-Assigned ID can be mapped to more than one set of
font inline-sequence values or font attribute values.

For LF1-type coded fonts whose components were downloaded, the
coded font Host-Assigned ID was also specified in bytes 0-1 of a Load
Font Control command and in bytes 0-1 of a Load Font Index
command. For LF2-type coded fonts which were downloaded, the
coded font Host-Assigned ID was also specified in bytes 15-16 of a
Load Symbol Set command. The font Host-Assigned ID can also be a
value specified in bytes 3—4 of an Activate Resource command or it
can be an unused value. Any value in the range X'0001' through
X'7EFF' is valid.

Font inline sequence

The font inline sequence is the counter-clockwise rotation of a
character pattern relative to the current inline direction. The font inline
sequence value is not used by and is ignored by symbol set printers
that support only one font inline sequence value per text orientation.

When the LFE command is activating a LF3-type coded font, these
bytes are used to select the metrics for a specific writing mode.

For LF1-type coded fonts, these bytes specify the font index table used
for character processing. This table is identified by the font inline
sequence in bytes 4 and 5 of the Load Font Index command; refer to
“Load Font Index” on page 508. The values in this field are as follows:

X'0000' = 0°
X'2D00' = 90°
X'5A00' = 180°

X'8700' = 270°
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This field combines with the current text inline direction to determine
the character rotation with respect to the X, Y, coordinate system.
This value need not be verified until there is an attempt to print using
the font.

The font inline sequence applies only to characters used in text or bar
code data. For graphics data, the Set Character Angle drawing order
provides analogous function.

Bytes 5-12 Global resource ID (GRID)

This identifier is used to activate a coded font. If all of the fields of the
GRID are set to zero, the LFE entry is not requesting an activation of
coded font. The following books specify many commonly used global
IDs that can be used within a GRID:

Advanced Function Presentation: Printer Information

Technical Reference for Code Pages

Technical Reference for IBM Expanded Core Fonts

Mixed Object Document Content Architecture Reference.
The individual bytes in this eight-byte ID are defined as follows:
Bytes 5-6 Graphic Character Set Global ID (GCSGID)

These bytes contain an IBM-registered Graphic
Character Set Global Identifier. The character set
defined by the GCSGID is associated with the coded
font and identifies a minimum set of coded-font graphic
characters required for printing. It can be a character
set that is associated with the code page, with the font
character set, or with both. A value of X'FFFF', the
default value, indicates that a character set consisting of
all characters that have assigned code points in the
associated code page is to be used. Printers that
support only downloaded fonts ignore this field.

Note: Code pages and font character sets can each be
associated with multiple character sets. Since
the GRID only specifies a single character set, all
graphic characters in the specified character set
should also belong to a character set associated
with the code page and to a character set
associated with the font character set. To
optimize coded-font selection, generators of the
GRID should specify the smallest character set
that is a subset of both a character set
associated with the code page and a character
set associated with the font character set.

Bytes 7-8  Code Page Global ID (CPGID)

These bytes contain an IBM-registered Code Page
Global Identifier. A value of X'FFFF' indicates that the
printer-default code page is used. Printers that support
only downloaded fonts ignore this field.
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Bytes 9—-10 Font Typeface Global ID (FGID)

These bytes contain an IBM-registered Font Typeface
Global Identifier. A value of X'FFFF' indicates that the
printer-default font is used. Printers that support only
downloaded fonts ignore this field.

Bytes 11-12 Font Width (FW)

This two-byte value specifies the width (in 1440ths of an
inch) of the font’'s space character. This additional
qualifier in the GRID selects a point size within a
particular FGID.

A value of X'FFFF' indicates that the printer-default font
width is used. Printers that support only downloaded
fonts ignore this field.

Reserved

Flags

This byte is bit mapped, and the bit values are as follows:
Bit 0 Symbol set present in printer

This bit is used only by printers that support symbol-set coded
fonts; it is ignored when the LFE command references a
LF1-type or LF3-type coded font. The bit indicates whether the
symbol set mapped by this entry is to be downloaded by the
host or whether it is already in the printer.

Note: Some symbol-set printers, such as the 4234, require bit
0 to be B'1' before a resident symbol set identified in
bytes 5-12 will be activated. Other symbol set printers
ignore bit 0 when bytes 5-12 contain a value other than
binary zeroes. It is, therefore, good practice to always
set bit 0 to B'1' for entries that refer to resident fonts.

A value of B'0' indicates that the host will download a symbol
set with the font Host-Assigned ID of this entry. A LFE entry
must be received by the printer before a symbol set with the
same HAID can be downloaded with a LSS command.

A value of B'1' indicates that the symbol set referred to in this
LFE entry will not be downloaded because it is currently present
in the printer; for example, it is resident or it has been previously
downloaded.
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Bits 1-2 Reserved
Bits 3—7 Font-modification parameters

The font-modification parameters apply to resident font
character sets that have been activated with a GRID. The
font could have been activated with a LFE command, with a
previous AR command using the GRID-parts format, or with
a previous AR command using the coded-font format (with
no FCS HAID and no CP HAID). Some printers apply the
font-modifications in other situations as well, such as with
downloaded fonts.

The font-modification parameters are not supported by all
IPDS printers; printers that do not support them, ignore
these bits.

Note: Bits 3-7 of byte 14 may result in a modification of
the font by mechanical or other means. These bits
should not be set for fonts that cannot be modified
for legal or other reasons.

Bit 3 Double high

If this bit is set to B'1', each character printed
with this font is made double high, using a
device-dependent mechanism. The double-high
mechanism is independent of other character
attributes (bold or double wide, for example) and
applies equally to all characters in the font.

Bit 4 Italics

If this bit is set to B'1', each character printed
with this font is italicized, using a
device-dependent italicizing mechanism. This
mechanism is independent of other character
attributes (bold, for example) and applies equally
to all characters in the font.

Bit 5 Double strike

If this bit is set to B'1', each character printed
with this font is emphasized, using a
device-dependent, double-strike mechanism.
This mechanism is independent of other
character attributes (bold, for example) and
applies equally to all characters in the font.

Bit 6 Bold

If this bit is set to B'1', each character printed
with this font is printed in bold, using a
device-dependent mechanism. This technique
does not include underscoring or any similar
changes to the area near the character. The
intent is to make the text stand out in relation to
the surrounding text or material. The method
usually associated with bold is creating
characters which appear to have greater density
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Reserved

Bit 7
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or brightness and thick lines compared to
surrounding text. The bold mechanism is
independent of other character attributes (italics,
for example) and applies equally to all characters
in the font.

Double wide

If this bit is set to B'1', each character printed
with this font is made double wide, using a
device-dependent mechanism. This mechanism
is independent of other character attributes (bold,
for example) and applies equally to all characters
in the font.
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Logical Page Descriptor

The Logical Page Descriptor (LPD) command, previously known as the Load Page
Descriptor command, establishes the characteristics of the current logical page for
a subsequently sent page or overlay. These characteristics include the units in
which the logical page size is specified, the units in which the offset of the logical
page on the medium presentation space is specified (the offset is specified in the
LPP command), and the units in which the positioning of object areas on the logical
page is specified.

Some printers allow a logical page to be colored before any presentation data is
placed in the logical page; coloring is specified with LPD triplets. Support for this
optional function is indicated by the X'6201' property pair that is returned in the
Sense Type and Model command reply.

Note: Either or both of the logical page dimensions may range from X'0001'
through X'7FFF' L-units. However, attempts to print outside the valid
printable area cause exception ID X'08C1..00' to exist. Refer to “The Valid
Printable Area” on page 52 for more information.

The initialization values for text data, such as margin settings and line spacing, are
also specified by the LPD command. These values remain in effect until the next
LPD command is received, unless superseded for a given logical page by explicit
controls in other commands (for example, the Write Text command control
sequences). If no LPD command is received, the LPD parameters are set through
PTOCA-defined defaults or printer defaults. PTOCA default values are defined for
the initial text conditions (bytes 24—42); refer to Presentation Text Object Content
Architecture Reference for a description of these defaults. Printer default values
are used for all other LPD fields; refer to your printer documentation for a
description of these defaults.

The LPD that is current when a Begin Overlay command is received becomes part
of the overlay. When this overlay is included on a page, the LPD values stored
with the overlay redefine the current logical page for the extent of the overlay.

The LPD command is valid only when the printer is in home state.

Length X'D6CF" | Flag | ciD Data

The LPD command contains a variable amount of data; the following combinations
are valid:

e Support of a 43 byte long data field is mandatory.

e |t is permissible for a printer to support shorter LPD commands that provide
some, but not all of the initial text condition parameters. A short LPD command
can contain a 24, 28, 32, 34, 36, 38, 40, or 41 byte long data field.

Note: Not all IPDS printers support short LPD commands.

e Optional triplets can be placed at the end of the LPD command (bytes 43 —
end) if support for these triplets is indicated by a property pair returned in the
Sense Type and Model command reply.
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If a short LPD command is sent to a printer that does not support short LPD
commands, or if a triplet is sent to a printer that does not support LPD triplets,
exception ID X'0202..02"' exists.

The format of the data field for the LPD command is as follows:

Offset | Type| Name Range Meaning DC1 Range
0 CODE Unitbase X'00' Ten inches X'00'
X'0o1' Ten centimeters
1 X'00' Reserved
2-3 UBIN | XUPUB X'0001"' — X Xp, and | units per unit base X'3840'
X'7FFF!
4-5 UBIN | YUPUB X'0001' — Y Ypu and B units per unit X'3840'
X'7TFFF! base
Must equal the value in bytes
2-3.
6 X'00' Reserved
7-9 UBIN | X, extent X'000001'- Xp extent of the logical page X'000001'—
X'007FFF' X'007FFF'
Refer to the
note
following
the table.
10 X'00' Reserved
11-13 UBIN Yp extent X'000001'—~ Yp extent of the logical page X'000001"'-
X'007FFF' X'007FFF'
Refer to the
note
following
the table.
14 X'00' Reserved
15 BITS | Ordered Ordered data flags:
data
bit 0 B'0',B'l' Ordered page B'O'
bits 1-7 B'0000000' Reserved
16-23 X'00...00' Reserved
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Offset | Type| Name Range Meaning DC1 Range
Initial text conditions:
24-25 CODE I-axis
Orientation X'0000' 0 degrees X'0000'
X'2D00' 90 degrees
X'5A00' 180 degrees
X'8700" 270 degrees
X'FFFF! Printer default X'FFFF'
26-27 CODE B-axis
Orientation
X'0000' 0 degrees
X'2D00" 90 degrees X'2D00"
X'5A00' 180 degrees
X'8700' 270 degrees
X'FFFF! Printer default X'FFFF!
28-29 SBIN | Initial | X'0000"' — Initial | print coordinate X'0000"' —
X'7FFF! X'7FFF'
Refer to the
note
following
the table.
30-31 SBIN | Initial B X'0000"' — Initial B print coordinate X'0000"' —
X'7FFF! X'7FFF!
Refer to the
note
following
the table.
32-33 UBIN | Inline X'0000"' — Inline margin X'0000"' —
Margin X'7FFF! X'7FFF!
(Refer to
the note
following
the table.)
X'FFFF! Printer default X'FFFF'
34-35 UBIN | Interchar. X'0000"' — Intercharacter adjustment X'0000"' —
Adjustment | X'7FFF' X'00FF'
(Refer to
the note
following
the table.)
X'FFFF!' Printer default X'FFFF'
36-37 X'0000' Reserved
38-39 UBIN | Baseline X'0000"' — Baseline increment X'0000"' —
Increment X'7FFF' X'7TFFF!
(Refer to
the note
following
the table.)
X'FFFF!' Printer default X'FFFF'
40 CODE LID X'00'-X'FE'| Font local ID X'00'-X'7F'
X'FF! Printer default X'FF!
41-42 CODE Color See byte Text color X'FFO7!
description
X'FFFF! Printer default
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Offset | Type| Name Range Meaning DC1 Range
43-end Triplets Zero or more optional LPD
of LPD triplets; not all IPDS printers

support LPD triplets

X'4E' Color Specification triplet
X'70' Presentation Space
Reset Mixing triplet

Note: The subset range for fields expressed in L-units has been specified
assuming a unit of measure of 1/1440 of an inch. Many receivers support
the subset plus additional function. If a receiver supports additional units of
measure, the IPDS architecture requires the receiver to at least support a
range equivalent to the subset range relative to each supported unit of
measure. More information about supported-range requirements is provided
in the section titled “L-unit Range Conversion Algorithm” on page 58.

Byte O Unit base

A value of X'00' indicates that the unit base is ten inches. A value
of X'01' indicates that the unit base is ten centimeters.

Byte 1 Reserved
Bytes 2-3 X, X,, and | units per unit base

This parameter specifies the number of units per unit base in the X,
direction for positioning the logical page within the medium
coordinate system using the LPP command.

It also specifies the number of units per unit base in both the X, and
| directions for positioning data objects and text. The PTOCA control
sequences that use these units of measure include: AMB, AMI,
DBR, DIR, RMB, RMI, SBI, SIM, SIA, SVI, and TBM.

Bytes 4-5 Y, Y, and B units per unit base

This parameter specifies the number of units per unit base in the Y,
direction for positioning the logical page within the medium
coordinate system using the LPP command.

It also specifies the number of units per unit base in both the Y, and
B directions for positioning data objects and text. The PTOCA
control sequences that use these units of measure include: AMB,
AMI, DBR, DIR, RMB, RMI, SBI, SIM, SIA, SVI, and TBM.

The value in bytes 4-5 must equal the value in bytes 2-3.
Byte 6 Reserved
Bytes 7-9 X, extent of the logical page

This parameter is specified in L-units.

The logical page size is independent of the extents defined for the
medium presentation space on which the logical page is positioned
by the LPP, IO, or LCC command. The logical page may be larger,
smaller, or equal to the medium presentation space. However,
attempts to merge data outside of the valid printable area cause
exception ID X'08C1..00' to exist.

Byte 10 Reserved

Chapter 4. Device-Control Command Set 171



Logical Page Descriptor (LPD)

172

IPDS Reference

Bytes 11-13 Y, extent of the logical page

This parameter is specified in L-units.

Byte 14 Reserved

Byte 15 Ordered data flags

These flags indicate the degree of ordering (sequentially) in the data.
This information allows some printers to improve performance by not
buffering sequential data; other printers ignore these flags. Refer to
your printer documentation for more information.

This byte is bit mapped; bit values are as follows:

Bit O

Bits 1-7
Bytes 16-23 Reserved

Ordered page flag

A value of B'1' indicates that the page is ordered. A
value of B'0' indicates that the page is not ordered. A
page is ordered if it does not contain any page segments
or overlays, and if all text data and all data objects in the
page are ordered such that physical pel locations on the
physical media are accessed by the printer in a sequential
left-to-right and top-to-bottom manner, where these
directions are relative to the top edge of the sheet. Once
a physical pel location has been accessed by the printer,
the page data does not require the printer to re-access
that same physical pel location.

If the LPD command is for an overlay, the ordered page
flag may be ignored. It also may be ignored if medium
overlays or multiple pages per side are specified for the
side of the sheet on which this page will be presented.

Reserved
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Bytes 24-42 Initial Text Conditions

Values specified in these bytes are initial control sequence settings
for each page or overlay. In other words, all control sequence
values are reset to the latest LPD data with each Begin Page (BP)
command and Begin Overlay (BO) command. Control sequences
that are unspecified in the LPD command are set to PTOCA-defined
defaults with each Begin Page or Begin Overlay command. Control
sequences embedded in the Write Text can change these initial
values as the page or overlay is built.

Since the direction parameter of the Set Intercharacter Adjustment
control sequence cannot be specified in the LPD command, this
value defaults to X'00".

For more information about these initial conditions refer to the
description of initial text conditions in Presentation Text Object
Content Architecture Reference.

Bytes 43—end LPD triplets

Optional triplets can be placed at the end of the LPD command
(bytes 43—end of LPD) if support for these ftriplets is indicated by a
property pair returned in the Sense Type and Model command reply.
If triplets are sent to a printer that does not support LPD triplets,
exception ID X'0202..02" exists.

Printers that support LPD triplets ignore any triplet that is not
supported and no exception is reported. If the first byte of the LPD
triplets field or the first byte after a triplet is X'00' or X'01' (an
invalid triplet length), the printer ignores the remaining data within the
LPD triplets field.

The Logical Page Descriptor triplets are fully described in the triplets
chapter:

“Color Specification (X'4E") Triplet” on page 535
“Presentation Space Reset Mixing (X'70") Triplet” on page 546

Area Coloring Triplet Considerations

The X'6201' property pair (logical page and object area coloring support) indicates
that the X'4E' and X'70' triplets are supported. These triplets can also be used
to color an object area by specifying them on the WIC2, WGC, WBCC, or WOCC
command. If neither triplet is specified, the logical page or object area will be
transparent and previously presented data will show through.

Triplets that affect the area's presentation space are processed in the order that
they occur. An instance of a particular triplet overrides all previous instances of
that triplet. For example, if a Presentation Space Reset Mixing triplet is followed by
a Color Specification triplet specifying blue followed by another Color Specification
triplet specifying red, the area is colored red and the first two triplets are ignored.
Also, if a Color Specification triplet specifying green is followed by a Presentation
Space Reset Mixing triplet, the resulting color of the area depends on the reset
flag. If the reset flag is B'0' (do not reset), the area is colored green; if the reset
flag is B'1' (reset to color of medium), the area is colored in the color of medium.
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The Logical Page Position (LPP) command, previously known as the Load Page
Position command, positions the logical page origin of a page with respect to the
origin of the medium presentation space, or when N-up is selected in the LCC
command, with respect to one of the N-up partition origins. Refer to page 148 for a
description of N-up. Some printers also allow a page orientation to be specified in
the LPP command. Page orientation and N-up are optional functions; support for
these functions is indicated in the STM command reply.

The location of the logical page origin in the medium presentation space is
expressed in L-units using the units of measure specified in the most recently
received LPD command. If the printer has not received any LPD commands, the
printer default units of measure are used. The LPP offset coordinates can be
expressed in positive or negative values; however, printing can occur only within
the valid printable area. Refer to “The Valid Printable Area” on page 52 for more
information.

Note: The relationship between the LPD units of measure and the LPP offset
values have been interpreted differently by different IPDS printers. When
LPD commands with different units of measure surround an LPP command,
this difference can cause positioning problems. An IPDS printer uses one
of the following methods:

e Some IPDS printers interpret the LPP offset values when each LPP
command is processed, using the most recently received LPD units
of measure. This is the correct method.

e Some IPDS printers interpret the LPP offset values when each BP
command is processed, using the most recently received LPD units
of measure.

Because of these different interpretations, it is recommended that IPDS
presentation services programs precede each LPP command with the
appropriate LPD command and avoid issuing additional LPD commands
between the LPP and BP commands.

The LPP command is valid only when the printer is in home state. The values
established by a LPP command remain in effect until they are replaced by another
LPP command. If no LPP command is received by the printer, the default is to
position at a printer assigned location; refer to your printer documentation for
details.

Figure 57 on page 175 shows how the LPP command positions a logical page on
the medium presentation space when there is one page per side. Similar
positioning is done within each partition when there is more than one page per
side.
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Medium Presentation Space Origin
Xm=0,yy,=0)

Specified offset

~
~ Medium Presentation Space

\\ Logical Page W

Logical Page Origin
Xp =0,yp =0)

Figure 57. Using the LPP Command to Position the Logical Page when there is One Page
per Side

Subsequently received pages are positioned as specified by the most recently
received LCC and LPP commands. The LCC command specifies whether
simplexing or duplexing is in effect and specifies how many pages are placed on
the sheet. The LPP command specifies the origin in the medium coordinate
system of a logical page and specifies the orientation of the logical page relative to
the medium coordinate system.

Chapter 4. Device-Control Command Set 175



Logical Page Position (LPP)

Figure 58 shows an example of some of the ways to position and orient multiple
pages on a sheet. In this example, 2-up tumble-duplex printing is specified in the
LCC command, the medium presentation space origin is changed to the upper-right
corner with the XOH-SMO command, and a different LPP command is used for
each of the four pages on the sheet. Notice that each of the pages has been
oriented differently. Page 1 has been placed on the back side in partition 2, but it
also overlaps into partition 1; this is accomplished with negative positioning. Page
3 was placed on top of page 2; pages are placed on the sheet in the order that
they are received in the data stream.
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Some of the IPDS commands used in this example:

LCC: tumble duplex, 2-up partitioning

XOH-SMO: X0t

LPP for page 1: back side, partition 2, offset = (-2", 2"), 0 degree orientation
LPP for page 2: front side, partition 1, offset = (2", 2"), 0 degree orientation
LPP for page 3: front side, partition 1, offset = (4", 4"), 90 degree orientation
LPP for page 4: front side, partition 2, offset = (2", 7"), 270 degree orientation

Figure 58. Page Positioning and Orientation Examples
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Figure 59 shows a more useful example in which the four pages have been placed
on continuous-forms media. After printing, the media can be burst, trimmed, slit,
and collated so that the resulting sheets look as if they had been printed by a
duplex, cut-sheet printer. This is accomplished using some of the defaulting
capabilities of the LPP command; in this case, the pages cannot overlap into other
partitions. Notice that the LPP command for page 1 used default page placement;
pages 2, 3, and 4 were explicitly placed in their partitions.
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Some of the IPDS commands used in this example:

LCC: normal duplex, 2-up partitioning

XOH-SMO: X'03’

LPP for page 1: no partition specified, offset = (1", 2"), 0 degree orientation
LPP for page 2: back side, partition 2, offset = (1", 2"), 0 degree orientation
LPP for page 3: front side, partition 2, offset = (1", 2"), 0 degree orientation
LPP for page 4: back side, partition 1, offset = (1", 2"), 0 degree orientation

Figure 59. Continuous-forms, Duplex, 2-up Example
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| Length

| x'Ds6D!

| Flag | cip

Data

The format of the data field for the LPP command is as follows:

Offset | Type| Name Range Meaning DC1 Range
0 X'00' Reserved
1-3 SBIN | X, offset X'FF8000'- | X, offset for the logical page X'000000' -
X'007FFF' origin specified in L-units X'001555"'
Refer to the
note
following
the table.
4 CODE Placement Page placement:
X'00' Default placement X'00'
X'10' Partition 1, front side
X'11' Partition 1, back side
X'20' Partition 2, front side
X'21' Partition 2, back side
X'30' Partition 3, front side
X'31! Partition 3, back side
X'40' Partition 4, front side
X'41' Partition 4, back side
5-7 SBIN | Y, offset X'FF8000'- | Y, offset for the logical page X'000000'—
X'007FFF!' origin specified in L-units X'001555"
Refer to the
note
following
the table.
8-9 CODEHE| Orientation Page orientation:
X'0000" 0 degrees X'0000'
X'2D00" 90 degrees
X'5A00' 180 degrees
X'8700' 270 degrees
Note: The subset range for fields expressed in L-units has been specified

assuming a unit of measure of 1/1440 of an inch. Many receivers support
the subset plus additional function. If a receiver supports additional units of
measure, the IPDS architecture requires the receiver to at least support a
range equivalent to the subset range relative to each supported unit of
measure. More information about supported-range requirements is provided
in the section titled “L-unit Range Conversion Algorithm” on page 58.

Byte O
Bytes 1-3

Byte 4

Reserved
X, Offset

This parameter specifies the offset in the X, direction of a logical page
origin specified in L-units using the units of measure specified in the
LPD command. If the printer has not received a LPD command, the
printer default units of measure are used. This is an offset from either
the current media origin or, if N-up is in effect, from the current partition
origin. Together, the X, and Y, offset values position the origin of a
page's logical page presentation space on one side of a sheet.

Page placement

This parameter specifies where pages are placed relative to an N-up
partition origin. The N-up keyword is specified in the most recently
received LCC command; 1-up is the default if no N-up keyword is



Bytes 5-7
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specified or if the printer has not received any LCC commands. Each
page in the data stream is placed as specified in the most recently
received LPP command.

Two different types of page placement can be specified: default page
placement and explicit page placement. Each page on a sheet can be
placed independently from the other pages; the two page placement
types can be mixed on a sheet. The valid printable area is calculated
by the printer differently for the two types of page placement.

Not all IPDS printers support explicit page placement, support for this
function is indicated in the STM command reply. Printers that do not
support this function ignore this parameter and perform default page
placement. For printers that do support this function, exception ID
X'02AD..02" exists when an invalid or unsupported placement value is
specified.

Default page placement:

When default page placement (X'00') is specified, the page is placed
in a manner relative to page-order sequence. For example, assume
that 2-up and duplex was specified in the most recently received LCC
command. If the next received page is the 1st page to be placed on
the sheet, it will be placed in the 1st partition on the front side. If,
instead, the next received page is the 2nd page to be placed on the
sheet, it will be placed in the 2nd partition on the front side. Likewise,
if the next received page is the 3rd page to be placed on the sheet, it
will be placed in the 1st partition on the back side.

When default page placement is specified for a page, the printer uses
the portion of the physical printable area that lies within the selected
partition for VPA calculations. Default page placement does not allow
a page to overlap into another partition.

Explicit page placement:

The next received page will be placed in the partition (1, 2, 3, or 4)
specified in the 1st half of this byte, on the side specified in the 2nd
half of this byte. Figure 53 on page 151 through Figure 56 on

page 152 show the location of each partition for all possible XOH-SMO
values. For this type of page placement, pages can overlap into other
partitions.

When explicit page placement is selected, it is important to send the
LCC command to the printer before any LPP commands for the sheet
are sent.

Y, Offset

This parameter specifies the offset in the Y, direction of a logical page
origin specified in L-units using the units of measure specified in the
LPD command. If the printer has not received a LPD command, the
printer default units of measure are used. This is an offset from either
the current media origin or, if N-up is in effect, from the current partition
origin. Together, the X, and Y, offset values position the origin of a
page's logical page presentation space on one side of a sheet.
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Bytes 8-9 Page orientation

This parameter specifies the orientation of the logical page presentation
space in the medium presentation space. The X, axis is oriented in
terms of an angle measured clockwise from the X, axis. The positive
Y, axis is rotated 90° clockwise relative to the positive X axis. This
parameter effectively rotates the logical page around the logical page
origin; it is important to take this rotation into account when specifying
the placement and offset of the logical page.

Not all IPDS printers support page orientation, support for this function
is indicated in the STM command reply. Printers that do not support
this function ignore this parameter and orient the logical page at 0°.
For printers that do support this function, exception ID X'02AD..03'
exists when an invalid or unsupported orientation value is specified.
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Manage IPDS Dialog

The Manage IPDS Dialog (MID) command is valid only in home state and causes
the printer to either start or end an IPDS dialog.

Any IPDS command can be used to start an IPDS dialog. If an IPDS dialog has

been started and a subsequent MID command with a “start IPDS dialog” value is
received, the MID command is treated like a NOP command. Likewise, if a MID

command with an “end IPDS dialog” value is received as the first command of an
IPDS dialog, the MID command is treated like a NOP command.

If the ARQ flag in the MID command is set to B'1', the IPDS dialog does not end
until a positive acknowledge reply has been sent. If a NACK is sent in response to
a MID command, the state of the IPDS dialog is not changed.

When an IPDS dialog is ended, but the carrying-protocol session remains active,
the printer will normally maintain unchanged the IPDS state machine and all IPDS
resources so that when a subsequent IPDS command is received, the IPDS dialog
can continue as if it had not been interrupted at all. If the printer does change any
portion of the IPDS state machine or resource information after an IPDS dialog is
ended, the printer must issue an appropriate action code X'1D' NACK or exception
ID X'0100..00" (normal printer restart) when the next IPDS command is received.

A printer can request the presentation services program to end the current IPDS
dialog by issuing exception ID X'0180..00".

Note: To avoid problems with older IPDS implementations, some printers will not
issue exception ID X'0180..00' unless a MID command has been received.
Therefore, if the printer reports support for the MID command and the
printer can be shared with other host programs, the MID command should
be sent to the printer to signal the start of a dialog.

| Length | X'D601" | Flag | CID Data

The format of the data field for this command is as follows:

Offset | Type| Name Range Meaning Required
0 CODE Type X'00' Start IPDS dialog X'00'
X'o1! End IPDS dialog X'01'

Bytes O Type

This byte specifies either to start or to stop an IPDS dialog. If an
invalid value is specified, exception ID X'025B..01" exists.
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No Operation

| Length | x'Deo3’ | Flag | ci Binary Data

The No Operation (NOP) command has no effect on presentation. Zero or more
data bytes may be present but are ignored. This command is valid in any printer
state.
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Presentation Fidelity Control

|

| The Presentation Fidelity Control (PFC) command is valid only in home state and
| specifies the fidelity requirements for certain presentation functions. The desired
| fidelity for each supported presentation function can be specified with a triplet on
| the PFC command. The activate flag can be used to reset all fidelity controls to

| their default settings before activating the settings specified in the PFC triplets. A
| PFC command with no triplets and with the activate flag set to B'0' resets all

| fidelity controls to their default settings.

| The exception-handling control flowchart, Figure 61 on page 226, shows the
| relationship between the PFC command and the XOA-EHC command.

| The Presentation Fidelity Control command applies when data is being printed and
| not when resources are activated or are being downloaded.

| | Length | x'De634" | Flag | ciD Data

| The format of the data field for this command is as follows:

Offset | Type | Name Range Meaning Required
0 X'00' Reserved
1 BITS | Flags

bit 0 Activate B'0' Reset to default fidelity controls B'0'

and activate PFC triplets

bits 1-7 B'0000000' Reserved

2-3 X'0000' Reserved

4—end Triplets Zero or more optional PFC
of PFC triplets:

X'74' Toner Saver triplet
X'75' Color Fidelity triplet

|
|
|
|
|
|
| B'1' Just activate PFC triplets B'1'
|
|
|
|
|
|
| X'88' Finishing Fidelity triplet

| Byte O Reserved
| Byte 1 Flags

| If the activate flag is set to B'0"', all fidelity controls are reset to their
| default settings, then the PFC triplets are processed.

| If the activate flag is set to B'1', the supported triplets are used to set
| specific fidelity controls; unsupported triplets are ignored. In this case,
| all other fidelity controls remain at their current settings.

| Bytes 2-3 Reserved
| Bytes 4 to end of PFC Triplets

| Zero or more triplets can be placed at the end of the PFC command
| (bytes 4—end). Support for these triplets is indicated by the X'0016'
| self-defining field returned in the XOH-OPC command reply.

| If the activate flag is B'0"', all fidelity controls are first set to their
| default values; if the activate flag is B'1', this step is skipped. Then
| the triplets are processed in the order that they occur in the command,;
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an instance of a particular triplet overrides all previous instances of that
triplet.

Printers ignore any triplet that is not supported and no exception is
reported. If byte 4 or the first byte after a triplet is X'00' or X'01' (an
invalid triplet length), exception ID X'0254..05' exists.

The Presentation Fidelity Control triplets are fully described in the
triplets chapter:

“Toner Saver (X'74") Triplet” on page 547
“Color Fidelity (X'75"') Triplet” on page 549
“Finishing Fidelity (X'88"') Triplet” on page 564
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Sense Type and Model

| Length | x'DeE4’ | Flag | ci

The Sense Type and Model (STM) command requests the printer to respond with
device-dependent information that identifies the printer and its capabilities. The
printer returns this information to the host in the special data area of one or more
Acknowledge Replies to the STM command. No data is transmitted with this
command.

The host-to-printer configuration may include IPDS intermediate devices. These
devices modify the printer's STM reply in order to indicate their presence and
functional characteristics to the host.

This command is valid in any printer state and performs no operation if the ARQ bit
in the flag byte is B'0".

Acknowledge Reply for Sense Type and Model

The STM data returned in the special data area of one or more Acknowledge
Replies contains six bytes of general information, followed by one or more
command-set vectors. These command-set vectors identify the IPDS command
sets and subsets supported by the printer. For example, the STM data might
consist of a device-control vector, a text vector, a loaded-font vector for the LF1
subset, and a loaded-font vector for the LF3 subset.

If a command or property is supported by a printer, the support must be indicated
in the command-set vectors. The support for commands and properties as
indicated in the STM reply does not change while the printer is online. The host
assumes that the printer supports only commands and properties identified by
command-set vectors.

The command-set vectors are contained in bytes 6—end of the STM reply data.
The first six bytes of each vector contain the length, the command-set ID, and the
data-level ID or subset ID of a command set. Subsequent bytes contain two-byte
pairs that specify individual properties. The first byte of each pair is the property
ID; the second byte contains the property data. The command-set vectors and
property pairs may be entered in any order.

Note: Byte numbering is relative; the actual byte number depends on the
arbitrarily-assigned position of the command-set vector within the special
data area of the ACK.

Command-set vectors must include a minimum of six bytes. A command-set vector
implies that the printer supports all mandatory commands and orders for a subset
of that command-set. Unrecognized property IDs may be ignored.

A printer may return multiple property IDs within a command-set vector. If duplicate
property IDs are encountered whose data bytes are bit mapped, the last
encountered property ID and data pair specifies the property. Also, a printer may
return more than one instance of a particular command-set vector. Property ID and
data pairs within subsequent instances of these command-set vectors should be
interpreted as if they were found at the end of the preceding instance of that
command-set vector.
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All intermediate devices in the host-to-printer configuration must individually indicate
their presence by generating the “intermediate device present” property pair in the
Device-Control Command-Set vector and may optionally provide more detailed
identification information by generating the IPDS Intermediate Device Identifier
parameter in the XOH-OPC reply.

Length X'D6FF' Flag CID Type—Page and Copy
Counters—Special Data Area

The following table shows the STM reply format contained in the special data area
of the Acknowledge Reply:

Offset | Type| Name Range Meaning
0 CODE X'FF! System/370 convention
1-2 CODE Type Device type of the printer, or of the printer that is

being emulated or mimicked. For example,
X'3820' for the 3820 page printer.

3 CODE Model Model number; see your printer documentation
4-5 X'0000' Reserved

One or more command-set vectors in the following format. Refer to individual command-set
vectors on the following pages.

6-7 UBIN | Length Length of the command-set vector, including this
field
8-9 CODE| Subset ID For data command sets, the subset ID of a
or command set. For other command sets, the
Command command set ID.
Set ID
10-11 CODH Level or For data command sets, the level ID of a data
Subset ID tower. For other command sets, the subset ID of
a command set.
12-end CODE Property Zero or more command-set property ID and data
Pairs pairs.

The following command-set vectors can be returned in the STM Acknowledge
Reply:
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Device-Control Command-Set Vector

Offset | Type| Name Range Meaning
6-7 UBIN | Length Length of the device-control command-set vector,
including this field

8-9 CODE| Command X'C4C3! Device-control command-set |D

Set ID
10-11 CODH Subset ID X'FF10' DC1 subset ID
12—end of LCC & LPP | X'6001' Multiple copy & copy-subgroup support
vector CODE Property in LCC

Pairs

X'6002' Media-source-selection support in LCC;

see note 1 on page 189.

X'6003" Media-destination-selection support in LCC;
see note 1 on page 189.

X'6101" Explicit page placement and orientation support
in the LPP command

X'6201" Logical page and object area coloring support;
see note 2 on page 189.
Optional X'7001" Manage IPDS Dialog (MID) command support
Command
Property X'7002' Apply Finishing Operations (AFO) command
Pairs
X'702E' Activate Resource command support

indicates that the printer supports the AR
command as well as XOA RRL queries of
query type X'05', activation query

X'7034" Presentation Fidelity Control command support
X'707E' Include Saved Page (ISP) command support
X'70CE' DUA command-support property 1D

If the DUA command and the overlay
command set is supported, secure overlays
are also supported in the 10 command.

XOA X'8008' Mark Form
Property X'800A' Alternate Offset Stacker
Pairs X'800C' Control Edge Marks
X'8010' Activate Printer Alarm
X'80F2' Discard Buffered Data;
see note 3 on page 189.
X'80F4' Request Resource List;
see note 3 on page 189.
X'80F5' Discard Unstacked Pages
X'80F6' Exception-Handling Control;
see note 3 on page 189.
X'80F8' Print-Quality Control
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Offset | Type | Name Range Meaning
XOH X'9001" Print Buffered Data;
Property see note 3 on page 189.
Pairs X'9002" Deactivate Saved Page Group
X'9003" Specify Group Operation
X'9004' Define Group Boundary
X'9005' Erase Residual Print Data
X'9007" Erase Residual Font Data
X'9009" Separate Continuous Forms
X'900A" Remove Saved Page Group
X'900D' Stack Received Pages
X'900E' Select Medium Modifications
X'9013' Eject to Front Facing
X'9015" Select Input Media Source
X'9016' Set Media Origin
X'9017' Set Media Size
X'90F3' Obtain Printer Characteristics;
see note 3 on page 189.
X'90F5' Page Counters Control
Misc. X'F0O01' End Persistent NACK without leaving IPDS
Property mode; see note 4 on page 189.
Pairs
X'F002' Blank sheets are emitted when paper movement
is stopped; see note 5 on page 189.
X'F100' An IPDS intermediate device is present.
An instance of this property pair must
be generated by each intermediate device
in the configuration.
X'F101" UP3| finishing supported;
see note 6 on page 190.
X'F200' Local Date and Time Stamp triplets supported
in AR commands
X'F201' Activation-failed NACK support
X'F202' Font Resolution and Metric Technology triplets
supported in AR commands
X'F203' Metric Adjustment triplets supported

in AR commands
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Offset | Type| Name Range Meaning

More X'F401' XOA RRL Multiple Entry Query Support
Misc. the printer supports multiple-entry queries
Property of query type X'05', activation query
Pairs

X'F601' Position-Check Highlighting Support in

XOA EHC
X'F602' Independent Exception Page-Print

in XOA EHC; see note 7 on page 190.

X'F603' Support for operator-directed recovery in
XOA EHC; see note 8 on page 190.

X'F7nn' Simplex N-up supported in the LCC command;
see note 9 on page 190.

X'F8nn' Simplex and duplex N-up supported in the
LCC command; see note 9 on page 190.

X'F902' Basic cut-sheet emulation mode supported;
see note 10 on page 190.

X'FA00' XOH PCC X'02' counter update support;
see note 11 on page 190.

X'FB0O0' All architected units of measure supported;
see note 12 on page 190.

X'FFO1' Positioning Exception Sense Format Supported
Presence indicates support for Sense
Format 1. Absence indicates support for
Sense Format 7.

X'FFO2' Three-Byte Sense Data Support;
see note 13 on page 190.

Notes:

1.

Printers that support either X'6002"' (media-source selection in LCC) or
X'6003' (media-destination selection in LCC) must also support X'900D'
(XOH-Stack Received Pages command).

. Logical page and object area coloring includes support for the Color

Specification triplet (X'4E"') and the Presentation Space Reset Mixing triplet
(X'70') on the LPD, WIC2, WGC, WBCC, and WOCC commands.

. These property pairs are implied by support of this command set and therefore

need not be returned by a printer. All other property pairs which describe a
supported property, must be returned by the printer.

. “End Persistent NACK without leaving IPDS mode” indicates that the printer will

stop persisting with a given NACK upon receipt of an Only-In-Chain IPDS
command of length less than 256 bytes with ARQ bit set. Persistent NACKs
are a NDS attachment, DSC Mode only function.

. This printer cannot immediately stop paper movement on a sheet boundary and

emits a few blank sheets each time the paper path is stopped. To minimize
unwanted blank sheets within a print job, the presentation services software
should activate any large or complex resources needed by the job before
sending any of the pages for that job (including header pages).
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6.

10.

11.

12.

13.

Property pair X'F101' indicates that the UP3I Finishing Operation (X'8E")
triplet, the XOA Discard Unstacked Pages command, sense-data format 8, and
UP3l-specific exception IDs (X'nn7E..00') are supported. In addition, when the
UP3I interface is enabled in the printer, the XOH-OPC reply will contain UP3|
Tupel self-defining fields (X'0019') and UP3I Paper Input Media self-defining
fields (X'001A").

. If the printer allows the host to control printing or discarding of pages that

contain a reported exception independently from the other XOA-EHC functions,
the printer must return the “Independent Exception Page-Print in XOA EHC”
property pair. For further information, refer to the XOA-EHC Byte 4, Bit 7
description on page 225.

. The operator-directed recovery function allows the host to control reporting or

suppressing of certain NACKs that cause the printer to discard buffered data.
For further information, refer to the XOA-EHC Byte 3, Bit 6 on page 220.

. Absence of both the X'F7nn' and the X'F8nn' property pairs indicates that

only one page can be placed on the front of each sheet and, if duplexing, only
one page can be placed on the back of each sheet.

Presence of X'F7nn' indicates that, when simplexing, up to “nn” pages can be
placed on each front side. If duplexing, specifying the N-up keyword in a LCC
command causes exception ID X'02C0..04' to exist. For example, X'F704'
means that the printer can print 1, 2, 3, or 4 pages on each front side.

Presence of X'F8nn' indicates that, when simplexing, up to “nn” pages can be
placed on each front side. If duplexing, up to two times “nn” pages can be
placed on the sheet; when explicit page placement is also supported (property
pair X'6101') each page can be placed at any position on either the front or
the back of the sheet. However when explicit page placement is not supported,
the maximum number of pages on the front is the same as the maximum
number of pages on the back. For example, X'F803"' without explicit page
placement support means that the printer can print 1, 2, or 3 pages on each
front side and, if duplexing, a 4th, 5th, and 6th page on the back side.

Basic cut-sheet emulation mode provides support for the X'C300' keyword in
the LCC command. Refer to “Cut-Sheet Emulation Mode” on page 24 for a
description of this function.

Property pair X'90F5', indicating support of the XOH-PCC command must also
be specified.

Presence of X'FBO0' indicates that all architected units per unit base
(X'0001'-X'7FFF"') and all architected unit bases (X'00' and X'01"') are
supported in commands that supply units of measure. Commands that supply
units of measure include: DUA, LPD, XOH SMS, WIC2 (I0C, IDD), WGC
(GOC, GDD), WBCC (BCOC, BCDD), and WOCC (OCOC, OCDD). Support
for multiple raster-font resolutions is indicated in the XOH OPC Image and
Coded-Font Resolution self-defining field.

A printer must return the “Three-Byte Sense Data Support” property pair if the
printer returns three bytes of sense data in each NACK. If this property pair is
not returned, the printer must return twenty-four bytes of sense data in each
NACK.
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Offset | Type| Name Range Meaning
6-7 UBIN | Length Length of the text command-set vector, including
this field
8-9 CODE Subset ID X'D7E3' TX1 subset of the text command set
10-11 CODH Level ID X'FF10' PTOCA PT1 data
X'FF20' PTOCA PT2 data
X'FF30' PTOCA PT3 data
12—-end of Property X'1000' Optimum performance if text data is in
vector CODE Pairs an ordered page
X'1001" Unordered text supported
X'40nn' Standard OCA color-support property ID,
where nn is a bit-mapped byte:
Bits 0-1 Reserved
Bit 2 Limited simulated-color support.
All valid but unsupported color values
for text data are accepted and result
in a device-dependent simulation of
the specified color without the
generation of unsupported color
exceptions. Simulated colors need not
be distinguishable. For a list of
valid color values, see the Color-Value
Table on page 334.
This property overrides the precision
parameter in all STC control sequences.
Bits 3-5 Reserved
Bit 6 Color of medium support.
Color of medium (also known as reset
color) supported for text data
Bit 7 Multiple-color support.
Multiple-color support for text data;
see note 1 on page 192.
X'50nn’ Multiple text-orientation support for all supported
media origins, where nn is a bit-mapped byte:
Bit0 |=270° B =180°
Bit1 |1=180° B= 90°
Bit2 1= 90°,B= 0°
Bit3 1= 0° B=270°
Bit4 1=270°,B= 0°
Bit5 |=180° B =270°
Bit6 1= 90° B =180°
Bit7 1= 0°B= 90°
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Notes:

1. Multiple-color support for text data means that from the table that follows, color
value X'FFO7"' (printer default) and at least two additional color values
corresponding to two distinct colors are supported for text data and result in a
reasonable rendition of the specified colors.

X'0001' or X'FFO1' Blue

X'0002' or X'FF02' Red

X'0003' or X'FF03"' Pink/magenta
X'0004' or X'FF04' Green
X'0005" or X'FFO5' Turquoise/cyan
X'0006' or X'FF06' Yellow

X'0008" Black
X'0010" Brown
X'FFO7' Printer default (also known in GOCA as neutral white

for compatibility with display devices).

2. Support of suppression invocation via LCC is implied by support of PT1.
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IM-Image Command-Set Vector

Offset | Type| Name Range Meaning
6-7 UBIN | Length Length of the IM-image command-set vector,
including this field
8-9 CODE Subset ID X'C9oD4' IM1 subset of the IM-image command set
10-11 CODH Level ID X'FF10' IMD1 data
12—-end of Property X'1000' Optimum performance when IM image is in an
vector CODE Pairs ordered page
X'1001" IM-image objects may be sent in any order
X'40nn' Standard OCA color-support property ID,

where nn is a bit-mapped byte:

Bits 0-1 Reserved

Bit 2 Limited simulated-color support.
All valid but unsupported color values
for IM-image data are accepted and
result in a device-dependent simulation
of the specified color without the
generation of unsupported color
exceptions. Simulated colors need not
be distinguishable. For a list of
valid color values, see the Color-Value
Table on page 334.

Bits 3-5 Reserved

Bit 6 Color of medium support.
Color of medium (also known as reset
color) supported for IM-image data

Bit 7 Multiple-color support.
Multiple-color support for IM-image
data; see note.

X'AONn' Orientation-support property 1D,
where nn is a bit-mapped byte:

Bit 0 0 degree scan-line direction and 90
degree scan-line sequence direction
supported in WIC command.

Bit 1 90 degree scan-line direction and
180 degree scan-line sequence
direction supported in WIC command.

Bit 2 180 degree scan-line direction and
270 degree scan-line sequence
direction supported in WIC command.

Bit 3 270 degree scan-line direction and
0 degree scan-line sequence
direction supported in WIC command.

Bit 4 Reserved

Bit 5 All four scan-line direction/scan-line
sequence direction combinations
supported in WIC command.

Bits 6-7 Reserved

If no X'AOnn' property pair is specified, the
default is X'A080"'.
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Note:

Multiple-color support for IM-image data means that from the table that
follows, color value X'FFO7"' (printer default) and at least two additional
color values corresponding to two distinct colors are supported for IM-image
data and result in a reasonable rendition of the specified colors.

X'0001' or X'FFO1' Blue

X'0002' or X'FF02' Red

X'0003" or X'FF0O3' Pink/magenta
X'0004' or X'FF04"' Green
X'0005' or X'FFO5' Turquoise/cyan
X'0006' or X'FF06' Yellow

X'0008'
X'0010'
X'FFO7'

Black

Brown

Printer default (also known in GOCA as neutral
white for compatibility with display devices).



IO-Image Command-Set Vector

Sense Type and Model (STM)

A separate command-set vector is returned for each supported function set, except
that a separate vector is not required for proper subsets. For example, if a printer
supports FS10 and FS45, two vectors would be returned (one for FS10 and one for

FS45).

Offset| Type| Name Range

Meaning

6-7 UBIN | Length

Length of the I0-image command-set vector,
including this field

8-9 CODE| Subset ID X'C9D6'

101 subset of the 10-image command set

10-11 CODEHE Level ID X'FF10' IOCA FS10 data; see note 2 on page 197
X'FF11' IOCA FS11 data; implies FS10 is also supported
X'FF40' IOCA FS40 data
X'FF42! IOCA FS42 data; implies FS40 is also supported
X'FF45' IOCA FS45 data; implies FS42 is also supported
X'0010' Subset of IOCA FS10 data
X'0011" Subset of IOCA FS11 data
12—-end of Property X'1001" I0-image objects may be sent in any order
vector CODE Pairs
X'1202" I0-image objects can be downloaded in
home state as resources
X'40nn' Standard OCA color-support property ID,

where nn is a bit-mapped byte:

Bits 0-1 Reserved

Bit 2  Limited simulated-color support.
All valid but unsupported color values
for bilevel 10 images whose LUT ID =0
are accepted and result in a
device-dependent simulation of the
specified color without the generation
of unsupported color exceptions.
Simulated colors need not be
distinguishable. For a list of valid
color values, see the Color-Value
Table on page 334.

Bits 3-5 Reserved

Bit 6  Color of medium support for
bilevel 10 images whose LUT ID = 0.
Color of medium (also known as reset
color) supported for bilevel 10 images;
this color has the effect of erasing
any data that is underneath the
significant image points.

Bit 7 Multiple-color support for bilevel
10 images whose LUT ID = 0. Multiple-
color support for 10-image data;
see note 1 on page 196.
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Offset | Type | Name Range Meaning
Compression algorithm-support property IDs;
see note 2 on page 197:
X'5001" Modified ITU-TSS Modified READ Algorithm
(IBM MMR)

X'5003" Uncompressed image

X'5006" Run-Length 4 Compression Algorithm (RL4)

X'5008' ABIC (bilevel Q-coded) Compression

Algorithm (ABIC)
X'500A' Concatenated ABIC
X'500D" TIFF LZW
X'5020' Solid Fill Rectangle
X'5080" ITU-TSS T.4 Facsimile Coding Scheme
(G3 MH, one dimensional)

X'5081" ITU-TSS T.4 Facsimile Coding Scheme
(G3 MR, two dimensional)

X'5082" ITU-TSS T.6 Facsimile Coding Scheme
(G4 MMR)

X'5083" ISO/ITU-TSS JPEG algorithms

X'5101" Bit ordering supported in the IOCA
Image Encoding Parameter

X'5204" Unpadded RIDIC recording algorithm supported

X'5308' IDE size = 8 supported

X'5505" Multiple image content support;
see note 3 on page 197.

X'AOnn' Object area orientation-support property ID
(see note 4 on page 197); where nn is a
bit-mapped byte:

Bit 0 0 degree orientation supported with
respect to X,,Y, coordinate system.

Bit 1 90 degree orientation supported with
respect to X,,Y, coordinate system.

Bit 2 180 degree orientation supported with
respect to Xp,Yp coordinate system.

Bit 3 270 degree orientation supported with
respect to )<p,Yp coordinate system.

Bit 4 Reserved

Bit 5 All four orientations supported with
respect to Xp,Y coordinate system.
As a result, all %ur object area
orientations are supported with
respect to all supported 1,B
orientations.

Bits 6—7 Reserved

If no X'AOnn' property pair is specified, the
default is X'A080"'.

X'F300' Replicate-and-trim mapping supported;

see note 5 on page 198.

X'F301' Scale-to-fill mapping supported

Notes:

1. Multiple-color support for bilevel 10 images whose LUT ID = 0 indicates that
from the table that follows, color value X'FFO7' (printer default) and at least
two additional color values corresponding to two distinct colors are supported
for bilevel 10-image data and result in a reasonable rendition of the specified

colors.
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X'0001" or X'FFO1"' Blue

X'0002' or X'FF02' Red

X'0003' or X'FF0O3' Pink/magenta
X'0004' or X'FF04"' Green
X'0005" or X'"FFO5" Turquoise/cyan
X'0006' or X'FF06"' Yellow

X'0008' Black
X'0010' Brown
X'FFO7' Printer default (also known in GOCA as neutral white

for compatibility with display devices).

2. When the level ID is X'0010', all of the first level (IOCA FS10) is supported

except for some of the compression algorithms. In this case, supported
compression algorithms are identified by compression property pairs.

When the level ID is X'FF10', all of IOCA FS10 is supported. In this case,
support for uncompressed image, IBM MMR compressed image, G4 MMR
compressed image, and the RIDIC image-recording algorithm is implied and
property pairs for these algorithms are not necessary and can be omitted.

When the level ID = X'0011", all of IOCA FS11 is supported except for one or
more of the following functions:

a. Compression algorithms

b. Bit ordering

c. Grayscale (IDE size = 4 or 8)
d. Process color (IDE size = 24)

Those functions from the previous list that are supported are identified by
appropriate property pairs.
When the level ID = X'FF11', all of IOCA FS11 is supported and additional

property pairs itemizing individual FS11 functions are not necessary and can be
omitted.

When the level ID = X'FF45', all of IOCA FS45 is supported and additional
property pairs itemizing individual FS45 functions are not necessary and can be
omitted.

. Property pair X'5505' indicates that the printer supports multiple image

contents within an IOCA image segment for all IOCA images. When a printer
supports multiple image contents, this property pair must be returned for each
IOCA command-set vector. For example, a printer that supports FS10, FS42,
and FS45 would return two IOCA vectors: one vector for FS10 that includes

the X'5505"' property pair, and one vector for FS45 that includes the X'5505'

property pair.

. Object area orientation with respect to the X,,,Y,, coordinate system also implies

a level of object area orientation support with respect to supported I-axis
orientations. In particular, for a given l-axis orientation, O;, that is supported by
the printer, bits 0-3 carry the following implications:

e Bit 0: An object area orientation of O, is supported with respect to the |
axis such that the sum (O,, + O;) modulo 360 is equal to 0 degrees.

e Bit 1: An object area orientation of O, is supported with respect to the |
axis such that the sum (O,, + O;) modulo 360 is equal to 90 degrees.

e Bit 2: An object area orientation of O, is supported with respect to the |
axis such that the sum (O,, + O;) modulo 360 is equal to 180 degrees.
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* Bit 3: An object area orientation of O, is supported with respect to the |
axis such that the sum (O,, + O;) modulo 360 is equal to 270 degrees.

5. Property pair X'F300"' indicates that the printer supports the replicate-and-trim
mapping option for FS10 images. This mapping option is used for migration
from IM images to IOCA FS10 images. X'F300' must not be specified for any
other IOCA function set.
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Graphics Command-Set Vector

Offset | Type| Name Range Meaning

6-7 UBIN | Length Length of the graphics command-set vector,
including this field

8-9 CODE Subset ID X'E5C7' GR1 subset of the graphics command set

10-11 CODE Level ID X'FF20' GOCA DR/2VO0 data

12—-end of Property X'1001" Graphics objects may be sent in any order

vector CODE Pairs
X'40nn' Standard OCA color-support property ID,
where nn is a bit-mapped byte:

Bit 0 Reserved

Bit 1 Simulated area fill color support as an
AEA. Simulated color support for all
valid but unsupported color values as
an AEA for graphics area fill. The
simulation technique is device
dependent and generates
distinguishable simulated colors. This
bit and bit 2 cannot both be setto B'1".
For a list of valid color values, see
the Color-Value Table on page 334.

Bit 2 Limited simulated-color support.
All valid but unsupported color values
for graphics data are accepted and
result in a device-dependent simulation
of the specified color without the
generation of unsupported color
exceptions. Simulated colors need not
be distinguishable. This bit and bit 1
cannot both be setto B'1'. For a list
of valid color values, see the
Color-Value Table on page 334.

Bits 3-5 Reserved

Bit 6 Color of medium support.
Color of medium (also known as reset
color) supported for graphics data

Bit 7 Multiple-color support.
Multiple-color support for graphics;
see note 1 on page 200

X'4100" Set Process Color drawing order supported
X'4101" Box drawing orders supported

X'4102' Partial Arc drawing orders supported
X'4106" Set Fractional Line Width drawing order

supported (including support between
Begin Area and End Area drawing orders
and in segment prologs)
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Offset| Type | Name Range Meaning

X'AONn' Object area orientation-support property 1D
(see note 2 on page 200), where nn is a
bit-mapped byte:

Bit 0 0 degree orientation supported with
respect to X ,Yp coordinate system.

Bit 1 90 degree orientation supported with
respect to X ,Yp coordinate system.

Bit 2 180 degree orientation supported with
respect to X ,Yp coordinate system.

Bit 3 270 degree orientation supported with
respect to X,,Y, coordinate system.

Bit 4 Reserved

Bit 5 All four orientations supported with
respect to X,,,Y, coordinate system.
As a result, all four object area
orientations are supported with
respect to all supported 1,B
orientations.

Bits 6-7 Reserved

If no X'AOnn' property pair is specified, the
default is X'A080".

Notes:

1. Multiple-color support for graphics data means that from the table that follows,
color value X'FFO7"' (printer default) and at least two additional color values
corresponding to two distinct colors are supported for graphics data and result
in a reasonable rendition of the specified colors.

X'0001' or X'FFO1' Blue

X'0002' or X'FF02' Red

X'0003"' or X'FFO3' Pink/magenta
X'0004' or X'FF04' Green
X'0005" or X'"FFO5"' Turquoise/cyan
X'0006" or X'FF06"' Yellow

X'0008' Black
X'0010' Brown
X'FFO7! Printer default (also known in GOCA as neutral white

for compatibility with display devices).

2. Object area orientation with respect to the XY, coordinate system also implies
a level of object area orientation support with respect to supported I-axis
orientations. In particular, for a given l-axis orientation, O, that is supported by
the printer, bits 0-3 carry the following implications:

Bit 0: An object area orientation of O, is supported with respect to the |
axis such that the sum (O, + O;) modulo 360 is equal to O degrees.

Bit 1: An object area orientation of O, is supported with respect to the |
axis such that the sum (O, + O;) modulo 360 is equal to 90 degrees.

Bit 2: An object area orientation of O, is supported with respect to the |
axis such that the sum (O, + O;) modulo 360 is equal to 180 degrees.

Bit 3: An object area orientation of O, is supported with respect to the |
axis such that the sum (O, + O;) modulo 360 is equal to 270 degrees.
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Bar Code Command-Set Vector

Offset | Type| Name Range Meaning

6-7 UBIN | Length Length of the bar code command-set vector,
including this field

8-9 CODE| Subset ID X'C2C3!' BC1 subset of the bar code command set

10-11 CODE Level ID X'FF10' BCOCA BCD1 data

12—-end of Property X'1001" Bar code objects may be sent in any order

vector CODE Pairs
X'40nn' Standard OCA color-support property ID,
where nn is a bit-mapped byte:

Bits 0-1 Reserved

Bit 2 Limited simulated-color support.
All valid but unsupported color values
for bar code data are accepted and
result in a device-dependent simulation
of the specified color without the
generation of unsupported color
exceptions. Simulated colors need not
be distinguishable. For a list of valid
color values, see the Color-Value
Table on page 334.

Bits 3-5 Reserved

Bit 6 Color of medium support.
Color of medium (also known as reset
color) supported for bar code data

Bit 7 Multiple-color support for bar code
data; see note 1 on page 202

X'AOnn' Object area orientation-support property ID
(see note 2 on page 202), where nn is a
bit-mapped byte:

Bit 0 0 degree orientation supported with
respect to X,,Y, coordinate system.

Bit 1 90 degree orientation supported with
respect to X ,Yp coordinate system.

Bit 2 180 degree orientation supported with
respect to X ,Yp coordinate system.

Bit 3 270 degree orientation supported with
respect to Xp,Yp coordinate system.

Bit 4 Reserved

Bit 5 All four orientations supported with
respect to )<p,Yp coordinate system.
As a result, all four object area
orientations are supported with
respect to all supported 1,B
orientations.

Bits 6-7 Reserved

If no X'AOnn' property pair is specified, the
default is X'A080".
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Notes:

1. Multiple-color support for bar code data means that from the table that follows,
color value X'FFO7"' (printer default) and at least two additional color values
corresponding to two distinct colors are supported for graphics data and result
in a reasonable rendition of the specified colors.

X'0001' or X'FFO1' Blue

X'0002' or X'FF02' Red

X'0003' or X'FF03"' Pink/magenta
X'0004' or X'FF04' Green
X'0005" or X'FFO5' Turquoise/cyan
X'0006' or X'FF06' Yellow

X'0008" Black
X'0010" Brown
X'FFO7' Printer default (also known in GOCA as neutral white

for compatibility with display devices).

2. Object area orientation with respect to the XY, coordinate system also implies
a level of object area orientation support with respect to supported I-axis
orientations. In particular, for a given l-axis orientation, O,, that is supported by
the printer, bits 0-3 carry the following implications:

Bit 0: An object area orientation of O, is supported with respect to the |
axis such that the sum (O,, + O;) modulo 360 is equal to 0 degrees.

Bit 1: An object area orientation of O, is supported with respect to the |
axis such that the sum (O,, + O;) modulo 360 is equal to 90 degrees.

Bit 2: An object area orientation of O, is supported with respect to the |
axis such that the sum (O,, + O;) modulo 360 is equal to 180 degrees.

Bit 3: An object area orientation of O, is supported with respect to the |
axis such that the sum (O,, + O;) modulo 360 is equal to 270 degrees.

3. Printers that implement the common bar code types and modifiers that are
listed in Figure 66 on page 279 and implement one or more additional bar
code types and associated modifiers that are listed in the Common Bar Code
Type/Moadifier Self-Defining Field respond to the XOH OPC with the
appropriately encoded Common Bar Code Type/Modifier Self-Defining Field.
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Object Container Command-Set Vector

Offset | Type| Name Range Meaning
6-7 UBIN | Length Length of the object container command-set
vector, including this field
8-9 CODE Subset ID X'D6C3' OC1 subset of the object container command set
10-11 CODH Level ID X'0000' No levels defined
12—-end of Property X'1201" Data-object-resource support; see note
vector CODE Pairs
X'F301' Scale-to-fill mapping supported
Note: Property pair X'1201"' indicates support for data-object resources and

includes support for the DDOR, DORE, and IDO commands. The DORE
command is supported in page, page segment, and overlay states; but is

currently not used in home state.
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Overlay Command-Set Vector

Offset | Type| Name Range Meaning
6-7 UBIN | Length Length of the overlay command-set vector,
including this field
8-9 CODE Command X'D6D3' Overlay command-set ID
set ID

10-11 CODH Subset ID X'FF10' OL1 subset ID
12—end of Property X'1102" Extended overlay support; up to 32,511 overlays
vector CODE Pairs can be activated at one time.

X'15nn' Overlay Nesting Supported Identifier. If not

reported, two levels of nesting (X'02') are
assumed; see note 1. Where nn is:

X'01' No overlay nesting is supported.
Overlays may not include other
overlays.

X'mm' Overlay nesting up to mm levels is
supported. Valid values for mm
are X'02'-X'FE".

X'FF' 255 or more levels of overlay
nesting supported.

X'A004" Page-overlay-rotation support; all 4 orientations
supported in the IO command

Notes:

1. For example, if X'1503' is returned, the host may invoke an overlay via an 10
or LCC command that contains an 10 command, resulting in two levels of
nesting. The included overlay may also contain an 10 command, resulting in
three levels of nesting. If this last included overlay contains an IO command,
the printer will issue a X'0297..01"' exception.

A printer may support more levels of overlay nesting than are reported, or
assumed, in this command set vector.

2. Support of overlay invocation via LCC is implied by support of OL1.

Page Segment Command-Set Vector

Offset | Type | Name Range Meaning
6-7 UBIN | Length Length of the page segment command-set vector,
including this field
8-9 CODE| Command X'D7E2' Page segment command-set 1D
set ID
10-11 CODH Subset ID X'FF10' PS1 subset ID
12—-end of Property X'1101" Extended page segment support; up to 32,511
vector CODE Pairs page segments can be activated at one time.
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Loaded-Font Command-Set Vector

Offset | Type| Name Range Meaning
6-7 UBIN | Length Length of the loaded-font command-set vector,
including this field
8-9 CODE Command X'C3C6' Loaded-font command-set ID
set ID
10-11 CODHE Subset ID X'FF10' LF1 subset ID; fully described font plus font index
X'FF20' LF2 subset ID; symbol set coded font
X'FF30' LF3 subset ID; code page plus font character set

There is no subset or superset relationship
between the loaded-font subsets.

12—end of Property X'AOnn' Orientation-support property 1D,
vector CODE Pairs where nn is a bit-mapped byte:
Bit 0 0 degree Font Inline Sequence

supported for all supported text
orientations in LFI command.

Bit 1 90 degree Font Inline Sequence
supported for all supported text
orientations in LFI command.

Bit 2 180 degree Font Inline Sequence
supported for all supported text
orientations in LFI command.

Bit 3 270 degree Font Inline Sequence
supported for all supported text
orientations in LFI command.

Bit 4 Reserved

Bit 5 All four Font Inline Sequences
supported for all supported text
orientations in LFI command.

Bits 6—7 Reserved

If no X'AOnn' property pair is specified, the
default is X'A080".

X'B001' Double-byte coded fonts supported

X'B002' Underscore width and position parameters
in the LFI command are used by the printer

X'B003' GRID-parts fields allowed in the LFC,
LFCSC, and LCPC commands

X'B004' Default character parameters supported in the
LCPC command (implies that X'B003"' is also
supported)

X'Cconn' Coded-font pattern-technology ID, where nn is:

X'05'-Bounded-box raster-font technology
X'1E'—-CID-keyed outline-font technology
X'1F'-Type 1 PFB outline-font technology

The Type 1 PFB and CID-keyed technologies are
defined by Adobe Systems Incorporated.

The Type 1 PFB technology is described in
Adobe Type 1 Font Format published by Adobe
Systems Incorporated. The CID-keyed
technology is described in Adobe CMap and
CIDFont Files Specification published by

Adobe Systems Incorporated.
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Offset | Type

Name

Range

Meaning

X'Clnn'

Coded-font metric-technology ID, where nn is:
X'00'—Fixed metrics; default value if this
property pair is not returned
X'01'—-Relative metrics

See note 1 on page 206.

Notes:

1. The LF1 command subset supports either fixed-metric technology or

relative-metric technology (or both). The LF2 command subset supports only
fixed-metric technology. The LF3 command subset supports either technology,

but the relative-metric technology is used with outline fonts.

The printer need not return the X'C1nn' property pair for LF2 or LF3 command

subsets.




Set Home State (SHS)

Set Home State

| Length | x'Deo7’ | Flag | ci

The Set Home State (SHS) command is valid in any printer state. When the printer
receives the SHS command in page state or any derivative of page state, the
current page ends, the complete or partially complete page continues through the
print process, and the printer returns to home state. If this command is
syntactically correct, no exceptions can result from its execution.

If the printer is in any resource state, such as page-segment state, overlay state,

font state, or any derivative of these states, the partial resource is deleted before

the printer returns to home state. In home state, a SHS command is treated as a
No Operation (NOP) command.
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Execute Order Anystate

| Length | x'De33’ | Flag | ci Data

The Execute Order Anystate (XOA) command identifies a set of orders that take
effect immediately, regardless of the current command state of the printer. This
command is valid in any printer state.

Each XOA data field contains a two-byte order code, followed by zero or more
parameter bytes for that order.

Each XOA command can contain only one order. Orders have the following format:

Code | Parameters (if any)

In alphabetic sequence, the orders are:

Code Order In DC1 subset?
X'1000' “XOA Activate Printer Alarm” on page 209 No

X'0A00' “XOA Alternate Offset Stacker” on page 210 No

X'0Co00' “XOA Control Edge Marks” on page 211 No

X'F200' “XOA Discard Buffered Data” on page 214 Yes

X'F500' “XOA Discard Unstacked Pages” on page 215 No

X'F600' “XOA Exception-Handling Control” on page 216 Yes

X'0800" “XOA Mark Form” on page 230 No

X'F800' “XOA Print-Quality Control” on page 231 No

X'F400' “XOA Request Resource List” on page 232 Yes

Unknown or unsupported orders are treated as No Operation (NOP) commands.
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XOA Activate Printer Alarm

The XOA-Activate Printer Alarm (APA) command signals the printer to activate its
alarm mechanism (for example, a beep, bell, or light) for a device specific amount

XOA Activate Printer Alarm (APA)

of time.
Offset | Type| Name Range Meaning Required
0-1 CODEHE Order X'1000' Activate Printer Alarm (APA) X'1000'
code order code
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The XOA Alternate Offset Stacker (AOS) command signals the printer to jog the
current sheet. If copies of the current sheet are stacked in more than one media
destination, the jogging will occur in each selected media destination.

Jogging causes these sheets be stacked in the stacker with a printer-determined

offset from the previously stacked sheets. The function is cumulative. Therefore,
for a two-position jogger, an even number of AOS orders for the same sheet has

the same effect as no AOS order. Also, for a two-position jogger, an odd number
of AOS orders has the same effect as a single AOS order.

After a sheet and all of its copies has been jogged, subsequent sheets are stacked
at the same (jogged) position until either another XOA AOS command is received
or the printer is relMLed.

If the printer is receiving a page, that is, the printer is in page state or any
derivative of page state, the current sheet is the sheet on which the first copy of the
page being received will be printed. If the printer is in any other state, the current
sheet is the sheet on which the first copy of the next received page will be printed.

Some printers support offset stacking on some, but not all media destinations. If a
media destination that does not support offset stacking is selected, all XOA AOS
commands are ignored for that media destination.

For some printers, alternate offset stacking cannot be combined with a finishing
operation. In this case, if the XOA AOS command conflicts with the finishing
operation, the XOA AOS command is ignored and the finishing operation is
performed.

Offset | Type| Name Range Meaning Required
0-1 CODEHE Order X'0A00' Alternate Offset Stacker (AOS) X'0A00'
code order code




XOA Control Edge Marks (CEM)

XOA Control Edge Marks

The XOA Control Edge Marks (CEM) command causes a printer that is using
continuous-forms media to mark the front side of the current sheet and the front
side of the next sheet with edge marks. The mark is never placed on the back side
of the sheet.

Edge marks consist of one, two, or three narrow bars as defined by the printer.
These bars are printed perpendicular to the media perforation and entirely within
the left carrier strip ending at the trailing edge of the specified sheet. A
corresponding number of edge marks are also printed perpendicular to the media
perforation and entirely within the left carrier strip beginning at the leading edge of
the next sheet. Refer to Figure 60.
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Figure 60. Example Showing Three Edge Marks

This command is treated as a No Operation (NOP) command by a printer that is
using either cut-sheet media or continuous-forms media that does not have carrier
strips. The XOA Control Edge Marks command can cause printing to occur outside
the user printable area.

If the printer is in page state or any derivative of page state when the CEM order is
received, the edge mark is printed on the current sheet; the current sheet is the
one on which the first copy of the page being received will be printed. If the printer
is in any other state, the edge mark is printed on the sheet on which the first copy
of the next received page will be printed. A CEM order remains in effect for all
subsequent sheets until either another CEM order is received or the printer is
reinitialized (returns an IML NACK).

In general, the number of edge marks at the top of a sheet is equal to the number
of edge marks at the bottom of the previous sheet. However, in the case where
multiple identical copies is specified, the number of edge marks at the top and
bottom of each copy will be identical (as if this sheet were taken to a copier and the
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number of copies requested made). For example, if one edge mark is at the top of
the sheet and two edge marks are at the bottom of the sheet, all identical copies of
this sheet have one edge mark at the top and two edge marks at the bottom. On
the other hand, in the case of multiple copy subgroups, the rule applies that the
number of edge marks at the top of a sheet must match the number of edge marks
at the bottom of the previous sheet. For example, the sheet that results from
applying the first copy subgroup has one edge mark at the top of the sheet and two
edge marks at the bottom. Any sheets resulting from subsequent copy subgroups
have two edge marks at both the top and bottom of the sheet.

In the case of a XOA Discard Buffered Data command, a XOA Discard Unstacked
Pages command, or a discard due to exception recovery, the number of edge
marks at the top of the next sheet to print after the XOA-DBD command, XOA-DUP
command, or exception is the same as the number of edge marks at the bottom of
the last sheet that was committed for printing.

Any blank sheets generated internally by the printer due to a XOH Eject to Front
Facing command will not contain any edge marks.

Offset | Type| Name Range Meaning Required
0-1 CODE| Order X'0C00' Control Edge Marks (CEM) order X'0C00'
code code

2 CODHE Edgemark Edge Mark:
X'00' Inhibit (default) X'00'
X'o1' Continue X'o1!
X'F1' One edge mark X'F1'
X'F2' Two edge marks X'F2'
X'F3!' Three edge marks X'F3'
X'FE' Alternate X'FE'

Bytes 0-1 Control Edge Marks order code
Byte 2 Edge Mark
X'00" Inhibit—stop printing edge marks.

If edge marks are currently inhibited, this parameter has no
effect. If this command has not been received by the printer,
inhibit is used.

X'01"' Continue

If the edge marks have previously been inhibited, edge mark
printing is resumed using the number of edge marks that were
being printed before the inhibit order became effective. If no
previous XOA-CEM command has been received, one edge
mark is printed on all subsequent sheets until another XOA-CEM
command is received. If edge marks are currently being printed,
this parameter has no effect.




X'F1'

X'F2'

X'F3'

X'FE'

XOA Control Edge Marks (CEM)

One edge mark

Start printing one edge mark regardless of how edge marks are
currently being controlled. Print one edge mark on all
subsequent sheets until another XOA-CEM command is
received.

Two edge marks

Start printing two edge marks regardless of how edge marks are
currently being controlled. Print two edge marks on all
subsequent sheets until another XOA-CEM command is
received.

Three edge marks

Start printing three edge marks regardless of how edge marks
are currently being controlled. Print three edge marks on all
subsequent sheets until another XOA-CEM command is
received.

Alternate

Change the number of edge marks from one to two, or from two
to three, or from three to one. If edge marks are currently
inhibited, this parameter has no effect.

Multiple XOA CEM commands that apply to the same sheet can
cause different results on different printers; some printers apply
each XOA CEM command as it is received and the sheet is
printed with the resultant edge mark, other printers apply the last
received XOA CEM command to the sheet. For example, if the
printer is currently using three edge marks and then receives an
edgemark parameter of X'F1' (one edgemark), followed by a
X'FE' (alternate) followed by yet another X'FE' (alternate) all
for the same sheet, some printers will print three edgemarks and
others will print one edge mark. Another example, if an
edgemark parameter of X'F1' (one edgemark) is followed by a
X'F3' (three edge marks) both for the same sheet, all printers
will print three edge marks.

The recommended method of handling multiple XOA CEM
commands that apply to the same sheet is to process each one
as it is received and use the resultant edge mark.
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The XOA Discard Buffered Data (DBD) command, sometimes called Discard
Buffered Pages, deletes all buffered data from the printer storage and returns the
printer to home state. Any data currently being received is deleted. If this order is
syntactically correct, no exceptions can result from its execution. The DBD order
does not affect completely received resources, such as fonts, page segments, and
overlays; however, if the printer is in any resource state, the printer deletes the
partial resource before returning to home state.

The printer will adjust the counters by setting the received page counter to the
committed page counter. None of the other page or copy counters are affected by
this command.

If the first page of a group is discarded, the grouping associated with that group is
discarded. If a middle or last page of a group is discarded but the first page of the
group is not discarded, the grouping is not complete and therefore, the next page
received from the host is considered part of the group.

Note: The Discard Buffered Data order is a synchronizing command. Any
command following a synchronizing command is not processed until all
preceding commands have been completely processed. Also, the ACK of
the DBD order is not returned until DBD processing is complete.

Offset | Type| Name Range Meaning DC1 Range
0-1 CODE Order X'F200' Discard Buffered Data (DBD) X'F200'
code order code




XOA Discard Unstacked Pages (DUP)

XOA Discard Unstacked Pages

|

| The XOA Discard Unstacked Pages (DUP) command deletes all buffered data from
| the printer storage (just like DBD), discards all printed but unstacked pages, and

| returns the printer to home state. Any data currently being received is deleted. If

| this order is syntactically correct, no exceptions can result from its execution. The

| DUP order does not affect completely received resources, such as fonts, page

| segments, and overlays; however, if the printer is in any resource state, the printer
| deletes the partial resource before returning to home state.

| This order is useful in a UP3I environment where there is a means to remove
| partially completed sets of sheets.

| The printer will adjust the counters by setting all page and copy counters to the
| stacked page and copy counters.

If the first page of a group is discarded, the grouping associated with that group is
discarded. If a middle or last page of a group is discarded but the first page of the
group is not discarded, the grouping is not complete and therefore, the next page
received from the host is considered part of the group.

Note: The XOA Discard Unstacked Pages command is a synchronizing command.
Any command following a synchronizing command is not processed until all
preceding commands have been completely processed. Also, the ACK of
the DUP order is not returned until DUP processing is complete.

| Offset | Type| Name Range Meaning Required
| 0-1 CODEHE Order X'F500' Discard Unstacked Pages (DUP) X'F500'
| code order code
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The XOA Exception-Handling Control (EHC) command allows the host to control
how the printer reports and processes exceptions. A data-stream exception exists
when the printer detects an invalid or unsupported command, control, or parameter
value in the data stream received from the host. The IPDS architecture defines
Alternate Exception Actions (AEAS) when a printer receives a valid request that is
not supported by the printer.

The EHC used for a given exception is the one most recently received at the
printer; however, an asynchronous data-stream exception may have been reported
out of sequence. The EHC that applies is the one that would have applied had the
exception been reported in sequence, that is, as a synchronous data-stream
exception. The EHC used for a given exception on a copy of a page is the one
that would have applied had the exception been detected on the page; that is, the
printer must remember the location of the EHC with respect to the commands
comprising the page for all copies of the page.

The EHC used for a medium overlay, invoked with the LCC command, is the

current EHC for the first Begin Page command of a sheet. Medium overlays are
printed when the printer processes the Begin Page command of the first page on
the sheet. The printer is in page state when medium overlay processing begins.

When a data-stream exception is encountered, the EHC provides control over the
following:

e Which exceptions with AEAs are reported to the host
* Whether the AEA, if one exists, is to be taken
e How processing continues if the AEA is not taken

e For some printers, the highlighting of position-check exceptions when a
Page-Continuation Action is not taken. This is called position-check
highlighting support.

» For some printers, the use of Exception Page Print to control printing of page
information when the printer detects a data-stream exception. This is called
independent-exception-page-print support.

e For some printers, the reporting or suppressing of certain NACKs that cause
the printer to discard buffered data. This is called operator-directed recovery.
This function allows a presentation services program that does not have
repositioning capability, to continue printing after, for example, a physical media
jam has occurred at the printer. In this case the NACK is suppressed, buffered
data is not discarded, but some pages might be lost due to jammed media,
operator actions, or inability to print all of the page in error. Any lost pages
could be reprinted at a later time.

When data-stream exceptions are encountered and reported while downloading a
page segment or overlay within commands saved with the object, the page
segment or overlay will be discarded by the printer before the exceptions are
reported to the host. A data-stream exception detected in an anystate command
does not affect whether or not the page segment or overlay is discarded.

When data-stream exceptions are encountered while saving a group of pages using
the XOH SGO operation Save Pages, the XOA EHC command functions as if the
pages were being printed. Thus partial pages or full pages can be saved by the
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printer, with appropriate exception highlighting. When partial pages are discarded
because of an XOA EHC setting, the page is not saved by the printer and the page
sequence number is not incremented. Therefore, errors that exist within a group of
pages to be saved can cause only some of the pages to be saved.

While saving a page due to the XOH SGO operation Save Pages, the printer does
not increment the received page counter nor does it adjust the counters when
processing a synchronous data-stream exception.

When a synchronous data-stream exception is reported for a page to be saved the
page sequence number that the page would be assigned were it actually saved, is
returned in bytes 20-23 of the format O, 1, or 7 sense data. Sense byte 18
identifies whether or not the page was intended to be saved.

For some printers, even finer control can be specified with the Presentation Fidelity
Control command for certain presentation functions, such as color and finishing.
For these functions, the Presentation Fidelity Control command can be used to
specify:

e Whether or not printing should continue when an exception is detected

¢ Whether or not an exception should be reported

e For color exceptions, what type of color substitution is permitted.

The exception-handling control flowchart, Figure 61 on page 226, shows the
relationship between the PFC command and the XOA-EHC command.
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The format of the Exception-Handling Control order is as follows:

Offset | Type| Name Range Meaning DC1 Range
0-1 CODHE Order X'F600' Exception-Handling Control X'F600"
code (EHC) order code
2 BITS Exception reporting bits:
bit 0 Undefined B'0',B'1l' Report undefined-character B'0',B'1l'
character checks
bit 1 Page B'0',B'1' Report page-position checks B'0',B'1l'
position
bits 2-5 B'0000' Reserved
bit 6 Highlight B'0',B'l' Position-check highlight
(optional)
bit 7 Others B'0',B'l' Report all other exceptions with B'0',B'l'
AEAs
3 BITS Automatic Recovery:
bits 0-5 B'000000" Reserved
bit 6 Operator B'0',B'1l' Operator-directed recovery
directed (optional)
bit 7 NOAEA B'0',B'l' Do not take Alternate Exception B'0',B'l'
Action
4 BITS Exception-presentation
processing (bit mapped)
bits 0-5 B'000000" Reserved
bit 6 Cont B'0',B'1l' Page continuation B'0',B'1l'
bit 7 EPP B'0',B'1' Exception page print B'0',B'1l'

Bytes 0—1 EHC order code
Byte 2 Exception reporting

This byte defines those exceptions (with AEAS) that are reported to the
host, and allows control over position-check highlighting. An exception is
always reported, regardless of the value of this byte, if no AEA exists or
the printer has been instructed not to take the AEA (bit 7 of byte 3).
Position-check highlighting is independent of Alternate Exception Actions.

Exceptions are reported with a negative Acknowledge Reply (NACK).
Whenever the printer reports an exception, it discards all upstream data
that it has received, before readying itself to receive another command.

Note: The host can determine which pages have been discarded by

examining the page and copy counters in an ACK of a

synchronizing command. Any pages not reflected in the counters
have been discarded. Refer to “Page and Copy Counter
Adjustments” on page 676.
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This byte is bit mapped; bit values are as follows:

Bit O

Bit 1

Report undefined-character checks

An undefined character within text, graphics, or human-readable
interpretation bar-code data is a code point that does not map to a
defined character shape. For LF1-type coded fonts, such a
character is specified as undefined in its font-index entry. If this bit
is setto B'1', attempting to print with an undefined character
causes the printer to report an exception to the host. If this bit is
set B'0' and the AEA is taken, an exception is not reported.

Report page-position checks

An exception exists if the host attempts to print outside the valid
printable area (text characters or rules or positioning of object areas
so that any portion of the object data is outside the valid printable
area). If this bit is setto B'1', the printer reports this exception to
the host. If this bit is set to B'0' and the AEA is taken, an
exception is not reported.

Bits 2-5 Reserved

Bit 6

Bit 7

Position-check highlight

The Position-Check Highlight bit determines if the printer will
highlight a position-check exception (X'08C1..00', X'0411..00', or
X'020A..05') on a page. However, when a Page-Continuation
Action is taken for a position-check exception, highlighting will occur
regardless of the setting of the Position-Check Highlight bit. When
this bit is set to B'1', each unique occurrence of a position-check
exception on a page must be highlighted. The appearance of the
highlighting on a page is determined by the printer.

If bit 6 is set to B'1', and the printer is in page state or a derivative
of page state, the printer highlights a position-check exception
within the current Valid Printable Area at the approximate exception
location on the page. If a Page-Continuation Action is taken for a
position-check exception, the printer highlights a position-check
exception within the current Valid Printable Area at the approximate
exception location on the page. Otherwise, no highlighting takes
place for a position-check exception.

Note: Support for position-check highlighting is optional and is
reported in the reply to a Sense Type and Model command.
This bit has no meaning for a printer that does not specify
position-check highlighting support in the Sense Type and
Model reply.

Report all other exceptions with AEAS

If this bit is set to B'1', the printer reports to the host all exceptions
with AEAs other than those defined by bits 0 and 1. If this bit is set
to B'0' and the AEA is taken, the exceptions with AEAs are not
reported.
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Byte 3 Automatic recovery
This byte is bit mapped; bit values are as follows:
Bits 0-5 Reserved

Bit 6 Operator-directed recovery

This bit controls whether the printer operator or the host
presentation services program will direct the recovery of certain
NACKs that cause the printer to discard buffered data.

If this bit is B'1"', the printer will suppress the exception handling for
exception IDs with the following action codes:

X'08' - Physical media jam
X'1A' - Redrive buffered pages
X'23"' - Temporary hardware exception

These exceptions normally cause the printer to discard buffered
data and adjust the station counters. When suppressed, however,
no buffered data is discarded. For physical media jam exceptions,
the stacked page and copy counters are set to the equivalent jam
recovery page and copy counters, but no other counter adjustments
are done. The printer operator must then correct the problem that
caused the exception, before printing can continue. Some data
might be lost due to jammed media, operator actions, or inability to
print all of the page in error.

If a XOH-SRP command is being processed when one of these
exceptions occurs, the printer must handle the exception condition
and then completely stack all received pages before accepting
another IPDS command from the presentation services program.

Notes:

1. Support for this bit is optional and is reported in the reply to a
Sense Type and Model command. This bit is ignored by
printers that do not specify the X'F603"' property pair in the
Sense Type and Model reply.

2. There are other actions codes (such as:

X'09' - Data-related print exception

X'0OD' - Printer restart

X'15"' - Cancel

X'16' - Hardware related print error

X'17" - Printer mechanism unusable

X'19' - Asynchronous data-stream exception
X'1D' - Printer characteristics changed

X'1E' - Asynchronous out-of-storage exception
X'22" - Printer inoperative)

that can cause page data to be discarded by the printer.
Exception IDs with these action codes are not affected by this
XOA-EHC bit; that is, X'09', X'0OD', X'15', X'16"', X'17',
X'19', X'1D', X'1E', and X'22' NACKs are reported
regardless of the setting of this bit.
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Bit 7 No AEA

This bit defines how the printer is to continue processing after
encountering a data-stream exception. If bit 7 is setto B'0", the
printer takes the AEA (if one is defined) and continues processing.
If an AEA has not been defined for the exception, the printer
proceeds as though this bit contained a B'1"'.

If bit 7 is set to B'1"', the printer reports the exception, regardless of
the value in byte 2 (exception reporting). The printer continues
processing as defined in byte 4 (exception-presentation processing).

Byte 4 Exception-presentation processing

This byte defines how the printer continues processing after encountering
data-stream exceptions where an AEA is not taken or not defined in any
state except home state and font state. Exceptions that occur in home
and font states cause the printer to discard any font, font section, or
control command and to return to home state.

Bit 7 of the byte is also used by printers that provide Independent
Exception Page Print support to determine whether or not the page is
printed.

This byte is bit mapped; bit values are as follows:
Bits 0-5 Reserved
Bit 6 Page continuation

If bit 6 is set to B'0"', the printer terminates processing of the page,
overlay, or page segment and enters home state. The printer
discards partial overlays and page segments. The exception page
print bit (bit 7) specifies the printer action for partial pages.

If bit 6 is set to B'1' and the printer provides Independent
Exception Page Print support, the printer also uses the Exception
Page Print bit (bit 7) at the end of the page after taking either a
Skip and Continue Action or a Page Continuation Action. If the
printer supports Page Continuation Actions and a Page
Continuation Action for this exception is not defined, the printer
responds as if bit 6 were setto B'0".

If bit 6 is set to B'1' and the printer does not provide “Independent
Exception Page Print support,” the printer ignores bit 7 at the end of
the page after taking either a Skip and Continue Action or a Page
Continuation Action. If the printer supports Page Continuation
Actions and a Page Continuation Action for this exception is not
defined, the printer responds as if bit 6 were setto B'0".

To determine the action that applies to your printer, consult your
printer documentation.
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1. Skip and Continue Action

Skip and Continue Actions are attempts by the printer to skip
the remainder of the IPDS object containing the exception and
to print subsequent objects or text on the page (if any).

The printer treats all subsequent commands other than
Anystate commands (NOP, SHS, STM, and XOA) as No
Operation (NOP) commands until it encounters either the next
valid command or a terminating condition. The printer remains
in page, page segment, or overlay state. If the printer is in an
object state, the End command is the next valid command
which will return the printer to page, page segment, or overlay
state. When the next valid command is encountered, the printer
begins normal processing again. The exception that caused the
skip and continue action is reported when the end of the page
is reached, or when a XOA command sets home state, or when
a command with an ARQ is received. A partial page is printed
if the printer supports Independent Exception Page Print and if
the Exception Page Print bit is setto B'1'. The following

conditions determine the next valid command:

¢ If the exception occurs in a Write Text command, a Load
Font Equivalence command, or an Include Page Segment
command, the next valid command is End Page, Set Home

State, XOA Discard Buffered Data, or XOA Discard
Unstacked Pages.

¢ |f the exception occurs in an Anystate command, the next

valid command is the command that follows.

¢ If the exception occurs in an object state, the next valid

command is End.

If the exception occurs in any other command, the next
valid command is one of the following (if supported):

Write Text

Include Overlay

Include Page Segment
Write Image Control

Write Image Control 2
Write Bar Code Control
Write Graphics Control

End Page

Set Home State

XOA Discard Buffered Data
XOA Discard Unstacked Pages
Load Font Equivalence.

If the following terminating conditions occur, the printer returns
to home state and reports the indicated exception:

¢ An asynchronous exception occurs such that the printer
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cannot recover without host intervention. The
asynchronous exception is reported and the exception
which caused the skip and continue action is discarded.
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¢ A command is received with the ARQ flag set on. The
exception which caused the skip and continue action is
reported.

¢ A command is received with a length outside the valid IPDS
range. The exception which caused the skip and continue
action is reported.

¢ A command is received that violates the IPDS state
diagram. The exception which caused the skip and
continue action is reported.

During skip and continue actions, Anystate commands are
treated as follows:

e SHS, XOA-DBD, and XOA-DUP are next valid commands
in all cases. They are processed, the skip and continue
action processing is terminated, the exception is reported,
and normal command processing resumes.

¢ Anystate commands with the ARQ bit set on are terminating
conditions. They are not processed; they terminate skip
and continue processing, the exception is reported, and the
printer returns to home state.

¢ All other Anystate commands are processed as normal.
However, subsequent non-Anystate, non-next-valid
commands are skipped.

Exceptions detected in included overlays or page segments are
treated as though the commands were received as part of the

page.

A printer may choose to consider all included overlays as
independent of the page on which they are included, so that an
exception in one overlay does not affect the processing of
commands for another.

Notes:

a. The order of exception discovery is device dependent. For
example, some printers use parallel processing where the
order of exception processing is different from linear
processing.

b. For a printer that uses parallel processing, if bit 6 is set to
B'0', the printer is not guaranteed to terminate processing
at the first exception encountered as described in the
preceding note. The printer will terminate processing as
soon as possible, but more than one exception may be
returned to the host.
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2. Page Continuation Action

Page Continuation Actions are defined for the printer to provide
a “best can do” function. Page Continuation Actions allow the
printer to continue processing data on a page after an exception
has occurred. They are taken instead of skipping the data
containing the exception (Skip and Continue Actions) or
discarding the entire page (Exception Page Print bit=B'0").
Page Continuation Actions may involve ignoring one or more
commands. Page Continuation Actions are defined to allow the
printer to continue processing yet:

¢ Reduce the possibility of presenting incorrect data.

¢ Reduce the possibility that incorrect data can be mistaken
for correct data.

Not all exceptions have Page Continuation Actions. For
exceptions with defined page continuation actions that occur in
page state or any derivative of page state, the printer identifies
and highlights the exception and approximate exception location
within the current Valid Printable Area of the page. Each
unique occurrence of an exception on a page must be
highlighted. The appearance of the highlighting on a page is
determined by the printer. For a specific position-check
exception that was previously highlighted because the
position-check highlight flag was B'1"', the printer need not
highlight a second time. If a Page Continuation Action is
defined for an exception and if byte 4, bit 6=B'1', the printer
continues processing with a printer-defined Page Continuation
Action until the end of the page is reached or a terminating
condition occurs. If the following terminating conditions occur,
the printer returns to home state and reports the exception:

¢ A hardware exception occurs when the printer cannot
recover without host intervention.

¢ A command is received with the ARQ flag setto B'1'.

¢ A command is received with a length outside the valid IPDS
range.

¢ A command is received that violates the IPDS state
diagram.

During Page Continuation Actions that involve skipping,
Anystate commands are treated as follows:

e SHS, XOA-DBD, and XOA-DUP are next valid commands
in all cases. They are processed, the Page Continuation
Action processing is terminated, the exception is reported,
and normal command processing resumes.

¢ Anystate commands with the ARQ bit set on are terminating
conditions. They are not processed; they terminate Page
Continuation Action processing, the exception is reported,
and the printer returns to home state.
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¢ All other Anystate commands are processed as normal.
However, subsequent non-Anystate, non-next-valid
commands are skipped.

Note that if the PCA is to skip to the End command, any partial
data that has been processed as part of the current object may
be printed as part of the page (assuming that the page is
printed).

Notes:

a. The order of exception discovery is device dependent. For
example, some printers use parallel processing where the
order of exception processing is different from linear
processing.

b. For a printer that uses parallel processing, if bit 6 is set to
B'0', the printer is not guaranteed to terminate processing
at the first exception encountered as described in the
preceding note. The printer will terminate processing as
soon as possible, but more than one exception may be
returned to the host.

Bit 7 Exception Page Print
This bit is checked by the printer in two situations:

« |f the printer supports Independent Exception Page Print
support as specified in the reply to a Sense Type and Model
command, and at least one exception has been queued for
reporting later.

¢ |f the printer does not support Independent Exception Page
Print support, an AEA was not taken, the printer is processing a
page, and either of the following is true:

— The Page Continuation bit is B'0'

— The Page Continuation bit is B'1"', the printer supports
Page Continuation Actions, and a Page Continuation Action
is not defined for this exception.

A value of B'0' specifies that, within the limits of the printing
process, the printer is to discard the page containing the exception.
When logical pages overlap on a sheet and one of the logical pages
is discarded because EPP was set to B'0', the overlapped portion
of previous data (pages, page overlays, or medium overlays) might
also be discarded. A value of B'1' specifies that, within the limits
of the print process, the printer is to perform the equivalent of an
End Page command and print as much of the page, up to the point
of the exception, as possible. Printers can, optionally, highlight
undefined character checks which will be reported to the host. The
appearance of the highlighting on a page is determined by the
printer; for example, an undefined character check might be
highlighted by printing a printer default character in place of the
undefined character.

Figure 61 on page 226 depicts the exception-handling decision path.
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The XOA Mark Form (MF) command causes the printer to mark the current or the
next sheet with a device-specific form. This form is analogous to an overlay that is
permanently stored in the printer; however, it is invoked by the MF order. The
printer defines the origin of the permanently-stored overlay (mark form) and the
host cannot change it; that is, it is not affected by changes to the media origin. The
host may add more data to the marked form, for example, job number or user ID,
with a normal IPDS command sequence. The MF order can be used to print
job-separator sheets or exception-summary sheets.

If the printer is in page state or any derivative of page state when the MF order is
received, the form is printed on the current side of the current sheet and on all
copies of the current sheet generated with the current LCC; the current side of the
current sheet is the one on which the first copy of the page being received will be
printed. If the printer is in any other state, the form is printed on the side of the
sheet that the next received page will be printed on (assuming default positioning),
and on all copies of this sheet generated with the current LCC. The XOA Mark
Form command can cause printing to occur outside the user printable area.

Note: A printer may optionally mark the current (or next) sheet and also the
following sheet to provide for better visibility. The marks are not made on
sheets created by any IPDS command that causes an Eject to Front Facing
or on sheets created by a hardware nonprocess runout (NPRO).

Offset | Type| Name Range Meaning Required
0-1 CODHE Order X'0800' Mark Form (MF) order code X'0800'
code
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XOA Print-Quality Control

The XOA Print-Quality Control (PQC) command transfers three bytes that indicate
the level of quality with which the following data is to be printed. For text data, this
order specifies the level of quality the printer achieves without changing fonts.

If the printer is receiving a page (page state or any derivative of page state) when
the PQC order is received, the current page, and all copies of the current page
generated via the current LCC, and all subsequent pages (Begin Page...End Page
pairs received from the presentation services program) are printed in the level of
quality specified. If the printer is in any other state, the next page received, and all
copies of that page generated via the current LCC, and all subsequent pages
(Begin Page...End Page pairs received from the presentation services program) are
printed in the level of quality specified.

Exception ID X'021E..02"' exists if the printer supports multiple levels of text quality
but cannot change to the requested quality in the current font. In this case, the
AEA is to change to a device-determined quality or font without changing the code
page. Refer to “XOA Exception-Handling Control” on page 216 for a description of
AEAs.

This order affects only the presentation of page data; it has no effect on the
downloading of resources such as fonts, overlays, or page segments. The format
of the PQC order is as follows:

Offset | Type | Name Range Meaning Required

0-1 CODE Order X'F800' Print-Quality Control (PQC) order X'F800'
code code

2 UBIN | Quality X'01'-X'FF'| Print-quality level X'01'-X"'FF'
level

Bytes 0-1 PQC order code
Byte 2 Print-quality level
Quality levels are specified on a relative scale as follows:

X'01' = lowest quality level
X'FE' = highest quality level
X'FF' = printer default.

The printer uses a device-defined algorithm to map its supported quality levels to
the specified PQC quality levels. This mapping may vary for different data types,
such as text, image, graphics, and bar code. For example, if a printer supports
three levels of quality for text, it could map levels 1 through 85 to its first text level,
86 through 170 to its second text level, and 171 through 254 to its third text level.
If only one quality level is supported for image data, image data is printed at this
quality level for any specified value from 1 through 255.

If a printer has only one print quality, this order does not apply.
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The XOA Request Resource List (RRL) command requests information about the
printer's current resources. The printer responds by placing the requested
information in the special data area of a subsequent Acknowledge Reply (or in a
series of replies).

This order helps the host manage the printer resources (fonts, page segments,
overlays, and saved page groups) by providing a general query mechanism. The
response to this order is formulated and returned only after all previous commands
and orders that could affect the presence or absence of a queried resource have
been processed. If the host has not sent an Acknowledgment Request (ARQ), this
command is treated as a No Operation (NOP) command.

RRL has a query format that is sent in the data portion of the RRL order, and it has
a reply format that is returned to the host in the special data area of the ACK(s).
The query format is shown in “Resource List Query” on page 233. The reply
format is shown in “Resource List Reply” on page 243.
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Resource List Query

The data in a XOA Request Resource List command consists of 5 bytes of control
information followed by one or more resource query entries that are processed in
the order that they appear in the command. If a syntax error is encountered in one
of the entries, that entry and all following entries in the XOA RRL command are
discarded; preceding entries remain in effect. Exception ID X'0291..02"' exists in
this situation, but reporting of this exception is optional.

Offset | Type| Name Range Meaning DC1 Range
0-1 CODE Order X'F400' Request Resource List order X'F400'
code code
2 CODE Query X'05" Activation query, multiple
type entries optional

X'FF', X'00'| General query, single entry only X'FF!

3-4 CODE| Continue Any value Entry-continuation indicator Any value

One or more resource query entries in the following format:

5 UBIN | Length X'03'-X'FF'| Entry length of Bytes 5-n X'03'
6 CODE| RT Resource Type:
X'o1' Single-byte LF1-type or See byte
LF2-type coded font description.
X'02' Double-byte LF1-type coded
font
X'03' Double-byte LF1-type
coded-font section
X'04' Page segment
X'05' Overlay
X'06' Device-version code page
X'07! Font character set
X'08' Single-byte raster,

single-byte outline,
or double-byte outline
coded-font FIS

X'09' Double-byte coded-font
section index

X'10' Coded font

X'11' Graphic character set

supported in a font
character set

X'12' Specific code page
X'20' Saved page group
X'40' Data object resource
X'FF! All resources
7 CODE RIDF Resource ID format:
X'00' Host-assigned resource 1D See byte
X'03' GRID-parts format description.
X'08' Variable-length group ID triplet
X'09' Object-OID format
8-end of Resource See byte Resource ID Any value
entry ID description.
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Bytes 0—1 RRL order code

Byte 2

Query type

X'05' A value of X'05' identifies this as a query for the activation
status of the specified resource or resources. This is an
optional query type. It is supported by those devices that
activate resources with an AR command or an AR + XOA-RRL
command sequence and that indicate support of the AR
command in the STM reply. This query type can be issued
following an AR command to interrogate the device on the
activation status of the resources that the AR command
attempted to activate. A reply to this query specifying
“activated” indicates that the resource was activated. A reply to
this query specifying “not activated” indicates that the resource
was not activated, and may be either present or not present.
Multiple entries of query type X'05' may be sent to a device if
supported. A device indicates multiple entry query support by
generating property pair X'F401', XOA-RRL Multiple Entry
Query Support, in the Device-Control command set vector of
the STM reply; refer to “Sense Type and Model” on page 185.
Query type X'05' may only be a query for an individual
resource and cannot be a query for a list of resources of a
specified type and ID format.

X'FF' A value of X'FF' identifies this as a general query for the
availability of the specified resource or resources. Neither the
qguery nor the query reply carry any implications regarding the
activation state of the resource or resources. A reply to this
query specifying “present” indicates that the resource is present
in the device and may be either activated or not activated. A
reply to this query specifying “not present” indicates that the
resource is not present in the device and is also not activated.
Only a single entry of query type X'FF' may be sent to a
device. This entry may not be intermixed with entries of query
type X'05' in a XOA RRL command. Query type X'FF' may
be a query for an individual resource or a query for a list of
resources of the specified type and format.

Note: Some printers also accept X'00"' in this field; X'00'
has the same meaning as X'FF' for these printers.

Bytes 3—4 Entry-continuation indicator

This field is used to request a continuation of a resource list when
using the RRL-continuation method. On an initial query, these bytes
must be set to X'0000'. If the entire resource list reply does not fit in
the special data area of the subsequent ACK, additional XOA-RRL
commands, identical except for this field, can be used to request the
remainder of the list. A nonzero value in this field indicates that this
query is a request to return the next portion of the resource list. If
there is no next portion, or if there was no previous XOA-RRL
command with a X'0000' in this field, exception ID X'0291..02"' exists.

An alternative method of controlling large XOA-RRL replies, called the
ACK-continuation method, is also provided. Printers that can return
XOA-RRL replies larger than 256 bytes in length must support both
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methods, although some older IPDS printers only support the
RRL-continuation method and therefore do not set the acknowledgment
continuation flag to B'1"' in the acknowledge replies.

If the acknowledgment continuation flag is setto B'1' in a XOA-RRL
acknowledge reply, the presentation services program can use either
method to obtain the next reply in the sequence. The presentation
services program should not switch between the two methods within a
sequence of replies.

For the XOA-RRL command only, if the ARQ bitis B'1', and if either
the acknowledgment-continuation flag in the next command is set to
B'1l' (ACK-continuation method) or the next command is a XOA-RRL
command and the entry-continuation indicator is set to a non-zero
value (RRL-continuation method), the printer will return the next portion
of the resource list. If both methods are used simultaneously, the
acknowledgment-continuation flag in the XOA-RRL command is
ignored and the RRL-continuation method is used by the printer; a
XOA-RRL reply sequence is ended with a reply-list entry with a length
of X'01'.

Entry length

This byte specifies the length of this entry, which includes itself.
Therefore, this byte indicates either the location of the end of the
command or the location of the entry length for the next entry. If there
are multiple entries, these entries must be queries of individual
resources rather than list queries and must be of query type X'05".

If a printer does not support multiple-entry queries, this byte must
indicate the location of the end of the command. Otherwise, exception
ID X'0291..02" exists.

Resource type
This byte specifies one of the following resource types:

X'01' Single-byte LF1-type or LF2-type coded font (required for LF1)

X'02' Double-byte LF1-type coded font

X'03' Double-byte LF1-type coded-font section

X'04' Page segment (required for PS1)

X'05' Overlay (required for OL1)

X'06' Device-version code page (required for LF3); when used with
RIDF=HAID, this is a generic code page query and is the same
as X'12"'.

X'07' Font character set (required for LF3)

X'08' Single-byte raster, single-byte outline, or double-byte outline
coded-font FIS

X'09' Double-byte fully described coded-font section index

X'10"'" Coded font (required for LF3)

X'11' Graphic character set supported in a font character set

X'12' Specific code page (required for LF3)

X'20"' Saved page group

X'40' Data object resource

X'FF' All resources (known by the Resource ID format specified in
byte 7).

If LF1 or LF2 is supported, a resource type of X'01' with a resource ID
format of X'00' (specified in byte 7) must be supported; supported
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means the printer returns a non-zero resource type in the RRL reply. If
double-byte coded fonts are supported, a resource type of X'02' with
a resource ID format of X'00' must be supported.

If LF3 is supported, a resource type of X'06', X'07', X'10', and
X'12"' with a resource ID format of X'00' must be supported. If the
Page-Segment command set is supported, a resource type of X'04'
with a resource ID format of X'00"' must be supported. If the Overlay
command set is supported, a resource type of X'05' with a resource
ID format of X'00' must be supported.

Usually, a query of any resource type is valid, but restrictions apply for
some printers. Refer to your printer documentation for restrictions. If
the resource type value is an unknown or unsupported value, the reply
sets the resource type to zero, echoes all other values, and indicates
that the resource is not present and cannot be activated by setting the
resource size byte (byte 4) in the Request Resource List reply to zero.

The printer identifies supported queries in the “XOA-RRL RT & RIDF
Support self-defining field” in a XOH-OPC reply. Figure 62 shows the
architecturally-valid RT and RIDF combinations:
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Figure 62. Architecturally-Valid RT and RIDF Query Combinations

Individual Query

RT RIDF Resource ID Length
X'01' Single-byte LF1-type or X'00' HAID format X'02!
LF2-type coded-font X'03' GRID-parts format X'08"
X'02' Double-byte LF1-type X'00' HAID format X'02'
coded-font X'03' GRID-parts format X'08"
X'03' Double-byte LF1-type X'00' HAID format X'03!
coded-font section X'03' GRID-parts format X'09'
X'04' Page segment X'00' HAID format X'o2!
X'05' Overlay X'00' HAID format X'02'
X'06' Device-version code page X'00' HAID format X'02'

X'03' GRID-parts format X'02'
X'07' Font character set X'00"' HAID format X'o2!

X'03' GRID-parts format X'06'
X'08' Single-byte raster, X'00' HAID format X'02' or X'04'
single-byte outline, or double-byte
outline coded-font FIS
X'09' Double-byte coded-font X'00' HAID format X'03' or X'05'
section index
X'10' Coded font X'00' HAID format X'02'

X'03' GRID-parts format X'08'
X'11' Graphic character set X'03' GRID-parts format X'o2!
supported in a font character set
X'12' Specific code page X'00' HAID format X'02!

X'03' GRID-parts format X'04'
X'20' Saved page group X'08' Variable-length group X'02'-X"F7'

ID triplet format
X'40' Data object resource X'00' HAID format X'o2!

X'09' Object-OID format X'02'-x'81"
X'FF' All resources X'00' HAID format N/A
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Byte 7

Resource ID format

This byte describes the format of the Resource ID (bytes 8 through end
of entry) for the Resource Type (byte 6).

RIDF = X"

00' Host-assigned Resource ID
Single-byte LF1-type or LF2-type coded font (RT = X'01")

Two-byte coded font Host-Assigned ID from one of the
following:

An Activate Resource command

A Load Font Control command

A Load Font Equivalence command
A Load Symbol Set command.

Double-byte LF1-type coded font (RT = X'02")

Two-byte coded font Host-Assigned ID from a Load Font
Control command.

Double-byte LF1-type coded-font section (RT = X'03')

Three-byte ID consisting of a two-byte coded font
Host-Assigned ID followed by a one-byte coded font section
ID from one of the following:

— An Activate Resource command
— A Load Font Control command.

Page segment (RT = X'04")

Two-byte page segment Host-Assigned ID from one of the
following:

— An Activate Resource command
— A Begin Page Segment command.

Overlay (RT = X'05")

Two-byte overlay Host-Assigned ID from one of the
following:

— An Activate Resource command
— A Begin Overlay command (overlay HAID or overlay ID
preceded by X'00").

Code page (RT = X'06' or X'12")

Two-byte code page Host-Assigned ID from one of the
following:

— An Activate Resource command
— A Load Code Page Control command.

Font character set (RT = X'07")

Two-byte font character set Host-Assigned ID from one of
the following:

— An Activate Resource command
— A Load Font Character Set Control command.

Single-byte raster, single-byte outline, or double-byte outline
coded-font FIS (RT = X'08")
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Four-byte ID consisting of a two-byte coded font
Host-Assigned ID followed by the two-byte coded font inline
sequence value from one of the following:

— An Activate Resource command
— A Load Font Index command.

All FISes of a particular single-byte raster, single-byte
outline, or double-byte outline coded font (RT = X'08")

Two-byte coded font Host-Assigned ID from one of the
following:

— An Activate Resource command
— A Load Font Control command.

Notes:

1. The reply to this query consists of zero or more entries,
each entry describing a particular font inline sequence.

2. For a list query, the reply contains a list of all present
single-byte raster indexes for all present single-byte
fonts; the list does not contain information about any
outline FISes.

Double-byte coded-font index (RT = X'09"')

Five-byte ID consisting of a two-byte coded font
Host-Assigned ID followed by a one-byte coded font section
ID followed by the two-byte coded font inline sequence value
of the particular index from one of the following:

— An Activate Resource command
— A Load Font Index command.

All the indexes of a particular double-byte coded font (RT =
X'09")
Three-byte ID consisting of a two-byte coded font

Host-Assigned ID followed by a one-byte coded font section
ID from one of the following:

— An Activate Resource command
— A Load Font Control command.

Note: The reply to this query consists of zero or more
entries, each entry describing a particular
double-byte coded font section index as if that
individual font index had been queried. For a list
query, a list of all present indexes for all present
double-byte font sections is returned.

Coded font (RT = X'10")

Two-byte coded font Host-Assigned ID from one of the
following:

An Activate Resource command

A Load Font Equivalence command
A Load Font Control command

A Load Symbol Set command.
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e Data object resource (RT = X'40")

Two-byte data object resource Host-Assigned ID from one of
the following:

— An Activate Resource command
— A home state Write Image Control 2 command
— A home state Write Object Container Control command

RIDF = X'03"' GRID-parts format

240 IPDS Reference

Refer to bytes 5-12 of the LFE command on page 164 for an
explanation of the acronyms used in the following description.
This naming convention must be supported for all resident (not
downloaded) code pages and font character sets, and for coded
fonts.

¢ Use either two bytes or four bytes to select a code page:

— For a specific code page (RT = X'12"), specify a
two-byte GCSGID followed by a two-byte CPGID.

— For a device version of the code page (RT = X'06"),
specify a two-byte CPGID. A device version of a code
page contains all of the characters that were registered
for the CPGID at the time the printer was developed,
more characters might have been added to the registry
for that CPGID since that time.

Use six bytes to select a font character set (RT = X'07"'),
GCSGID+FGID+FW.

For general queries, a font character set extension does not
affect the reply. However, an activation query (type X'05")
will indicate that a parent FCS is not activated whenever the
parent has been temporarily extended.

Use eight bytes to select a coded font
(RT = X'01', X'02', X'10'), GCSGID+CPGID+FGID+FW.

Use nine bytes to select a double-byte LF1-type coded-font
section (RT = X'03"'), GCSGID+CPGID+FGID+FW + section
ID.

Use two bytes to select a graphic character set (RT =
X'11") supported in a resident font character set. A list
query for a graphic character set using the GRID-parts
format will return a series of XOA-RRL reply entries each of
which contains a GCSGID that is supported in a resident
font character set followed by all GCSGIDs that are
supported as proper subsets of the first GCSGID. If the list
of subsets is too large to fit into one RRL reply entry, the list
is returned in multiple entries, each one containing the
original GCSGID followed by the GCSGIDs of additional
proper subsets.

Refer to the description of the GRID on page 164 for the
meaning and valid ranges for these values.
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The resource size byte (byte 4) in the Request Resource List
reply is set to zero if the resource type value does not indicate a
code page, font character set, or coded font selection.

RIDF = X'08" Variable-length group ID triplet

This triplet is described in “Group ID (X'00"') Triplet” on
page 528.

RIDF = X'09" Object-OID format

This naming format is used to uniquely identify resident data
object resources. An OID is a variable length (2-bytes long to
129-bytes long) binary ID that uniquely identifies an object.

OIDs use the ASN.1 definite-short-form object identifier format
defined in the ISO/IEC 8824:1990(E) international standard and
described in the MO:DCA Registry Appendix of the Mixed Object
Document Content Architecture Reference. The syntax of an
OID is as follows:

Offset | Type| Name Range Meaning

0 Identifier X'06' This is a definite-short-form OID

1 Length X'00'-X'7F'| Length of the following content bytes

2—end Content Any value Content bytes that provide a unique ID for this
object

If LF1 or LF2 is supported, a resource ID format of X'00' with a
resource type of X'01' (specified in byte 6) must be supported;
supported means the printer returns a non-zero resource type in the
RRL reply. If double-byte coded fonts are supported, a resource ID
format of X'00' with a resource type of X'02' must be supported. If
LF3 is supported, a resource ID format of X'00' with a resource type
of X'06', X'07', and X'10' must be supported. If the Page-Segment
command set is supported, a resource ID format of X'00"' with a
resource type of X'04' must be supported. If the Overlay command
set is supported, a resource ID format of X'00' with a resource type of
X'05' must be supported.

Usually, a query of any resource ID format is valid, but restrictions
apply for some printers. Refer to your printer documentation for
restrictions. If the resource ID format is unknown or unsupported, the
reply sets the resource type to zero, echoes all other values, and
indicates that the resource is not present and cannot be activated by
setting byte 4 of the RRL reply to zero.

Bytes 8—end of entry Resource ID

These bytes are mandatory for query type X'05' and optional for all
other query types. If this field is present, it must contain the ID of the
resource type specified in byte 6 in the format specified in byte 7. The
absence of this field is a request for a list of all resources of the
specified type and ID format. Query type X'05', activation query, can
only be used to query an individual resource, not a list of resources of
a specified type and ID format.

In general, resident resources that are not activated can be removed
by the printer at any time; however, activated resources cannot be
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removed during the IPDS session. Also, once a resource has been
listed in a XOA-RRL reply, the resource cannot be removed during the
IPDS session.

A resident resource can be installed at any time, either through
resource capture or through an install process at the printer. There is
no notification to the presentation services program when a resource is
installed.

Usually, a query of any resource ID is valid, but restrictions apply for
some printers. Refer to your printer documentation for restrictions. If
the resource ID is inconsistent with what the printer expects based on
the resource type (byte 6) and resource ID format (byte 7), the reply
sets the resource type to zero, echoes all other values, and indicates
that the resource is not present and cannot be activated by setting the
resource size byte to zero.
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Resource List Reply
Resource list replies are categorized as follows:

Query type X'05'

* Reply to a query of an individual resource. There is one reply for each query
entry:

— If the query is understood and the resource is activated, the reply sets the
resource type, the resource ID format, and the resource ID, and it sets the
resource size to a nonzero value.

— If the query is understood and supported but the resource is not activated,
the reply entry echoes the resource type, the resource ID format, and the
resource ID, and it sets the resource size to zero.

— If the query is not understood or not supported, the reply sets the resource
type to zero, echoes the other values, and it sets the resource size to zero.

Other query types
* Reply to a query of an individual resource:

— If the query is understood and the resource is present, the reply sets the
resource type, the resource ID format, and the resource ID, and it sets the
resource size to a nonzero value.

— If the query is understood and supported but the resource is not present,
the reply entry echoes the resource type, the resource ID format, and the
resource ID, and it sets the resource size to zero.

— If the query is not understood or not supported, the reply sets the resource
type to zero, echoes the other values, and it sets the resource size to zero.

e Reply to a query of a list of resources:

— If the query is understood and one or more of the resources in the list are
present, the reply is a sequence of entries with one entry for each resource
present. Each entry is as if an individual resource has been queried. The
completion of a list reply is indicated