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P REFACE

About This Book

QuickDraw GX is an integrated, object-based approach to graphics
programming on Macintosh computers. This book, Inside Macintosh:
QuickDraw GX Printing Extensions and Drivers, describes how to design and
develop printing extensions and printer drivers for use with QuickDraw GX.

For application programming purposes, QuickDraw GX augments the
capabilities of some of the Macintosh system software managers documented
in other parts of Inside Macintosh. Information in this book specifies how to
make your printer driver compatible with applications that use the Macintosh
Printing Manager, which is described in Inside Macintosh: Imaging With
QuickDraw.

This book is necessary if you are developing a printing extension or printer
driver for use with QuickDraw GX. Before reading this book, you should
already be familiar with how QuickDraw GX printing works, as described in
Inside Macintosh: QuickDraw GX Printing.

For more information about programming with QuickDraw GX, you need to
refer to the other QuickDraw GX books in the Inside Macintosh suite, including
Inside Macintosh: QuickDraw GX Objects, Inside Macintosh: QuickDraw GX
Graphics, and Inside Macintosh: QuickDraw GX Typography. Figure P-1 shows
the suggested reading order for the QuickDraw GX books. A pictorial
overview of Inside Macintosh, including the QuickDraw GX suite of books,
appears on the inside back cover.
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Figure P-1 Roadmap to the QuickDraw GX suite of books
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This book is intended for developers who are interested in enhancing the
printing capability of Macintosh systems by writing printing extensions and
for developers who are writing printer drivers for use with QuickDraw GX.

Chapter 1, “Introduction to Printing Extensions and Printer Drivers,”
provides an overview of the QuickDraw GX printing architecture and how
printing extensions and printer drivers work within the QuickDraw GX
framework, including a description of how you use printing messages to
implement your extensions and drivers.

Chapter 2, “Printing Extensions,” describes what printing extensions are and
how they work. This chapter provides a tutorial walk-through of a simple
printing extension, including descriptions of the code and resources used to
implement the extension.
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Chapter 3, “Printer Drivers,” describes what printer drivers are and how they
work. This chapter provides a tutorial walk-through of a printer driver,
including descriptions of the code and resources used to implement the
printer.

Chapter 4, “Printing Messages,” provides a complete reference to the
messages that you can override to implement printing extensions and printer
drivers. This chapter also provides a complete reference to the constants and
data types that you use with the printing messages.

Chapter 5, “Printing Functions for Message Overrides,” provides a complete
reference to the QuickDraw GX functions that you can call from within your
printing message overrides. This chapter also provides a complete reference
to the constants and data types that you use with the printing functions.

Chapter 6, “Printing Resources,” provides a complete reference to the
resources that you can use to implement printing extensions and printer
drivers. This chapter also provides a complete reference to the constants and
data types that QuickDraw GX provides to represent the resources.

Chapter Organization

This book contains an introductory chapter, two tutorial chapters, and three
reference chapters. Each of the tutorial chapters follows the same structure.
For example, the chapter “Printing Extensions” contains these major sections:

n “About Printing Extensions.” This section provides an overview of printing
extensions.

n “Writing Printing Extensions.” This section describes how to develop a
printing extension. It uses a detailed walk-through of a sample extension to
provide code examples.

n “Using Resources in Printing Extensions.” This section describes the
resources that you use to implement a printing extension and provides
examples of these resources from the sample program.

The three reference chapters follow a standard general structure. For example,
the chapter “Printing Functions for Message Overrides” contains these major
sections:

n “About The Printing Functions.” This sections provides an overview of the
printing functions that you can call from within your implementation of a
printing message override.

n “Using The Printing Functions.” This section describes how you can use
the printing messages in your message overrides for various purposes. It
describes how to use the most common functions, gives related
user-interface information, provides code samples, and supplies additional
information.

XiX
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n “Printing Functions Reference.” This section provides a complete reference
to the printing functions that you can use in message overrides by
describing the functions along with the constants and data types that you
use with them. Each function description follows a standard format, which
gives the function declaration; a description of every parameter; the
function result, if any; and a list of result codes. Most function descriptions
give additional information about using the function and include
cross-references to related information elsewhere. Each function
description also includes a list of the error codes that can be returned by
the function as a result.

n “Summary of Printing Functions.” This shows the C interface for the
printing functions and their associated constants and data types.

Conventions Used in This Book

XX

This book uses various conventions to present certain types of information.

Special Fonts

All code listings, reserved words, and the names of data structures, constants,
fields, parameters, and functions are shown in Courier (thi s i s Courier).

When new terms are introduced, they are in boldface. These terms are also
defined in the glossary.

Types of Notes

There are several types of notes used in this book.

Note

A note formatted like this contains information that is interesting but
possibly not essential to an understanding of the main text. The wording
of the title may say something more descriptive than just “Note,” for
example, “Terminology Note.” (An example appears on page 2-3.) u

IMPORTANT

A note like this contains information that is especially important. (An
example appears on page 2-11.) s

WARNING
Warnings like this indicate potentially serious problems that you should
be aware of as you design your application. Failure to heed these
warnings could result in system crashes and loss of data. (An example
appears on page 3-23.) s
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Numerical Formats

Hexadecimal numbers are shown in this format: 0x0008.

The numerical values of constants are shown in decimal, unless the constants
are flag or mask elements that can be summed, in which case they are shown
in hexadecimal.

Type Definitions for Enumerations

Enumeration declarations in this book are commonly followed by a type
definition that is not strictly part of the enumeration. You can use the type to
specify one of the enumerated values for a parameter or field. The type name
is usually the singular of the enumeration name, as in the following example:

enum gxDashAttri butes {

gxBendDash = 0x0001,
gxBr eakDash = 0x0002,
gxC i pDash = 0x0004,
gxLevel Dash = 0x0008,
gxAut oAdvanceDash = 0x0010

H
typedef | ong gxDashAttri bute;

lllustrations

This book uses several conventions in its illustrations.

In illustrations that show object properties, properties that are object
references are in italics.

In order to focus attention on the key part of some drawings, other parts are
printed in gray, rather than black.

Objects in diagrams, whether shown with their properties or without, are
represented by distinctive icons, such as these:

Shkape o bject Siyl object Ik o biecdt
r s
52

See, for example, Figure 3-2 on page 3-21.

XXi
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Development Environment

The QuickDraw GX functions described in this book are available using C
interfaces. How you access these functions depends on the development
environment you are using.

Code listings in this book are shown in ANSI C. They suggest methods of
using various functions and illustrate techniques for accomplishing particular
tasks. Although most code listings have been compiled and tested, Apple
Computer, Inc., does not intend for you to use these code samples in your
applications.

This book describes two sample programs in detail. The sample printing
extension, the backwash program, draws a background picture on each
printing page. The sample printer driver implements QuickDraw GX printing
for the ImageWriter Il printer. The source code for these programs is found in
the Samples folder that is included in the QuickDraw GX release.

Developer Products and Support

XXii

APDA is Apple’s worldwide source for over three hundred development
tools, technical resources, training products, and information for anyone
interested in developing applications on Apple platforms. Customers receive
the quarterly APDA Tools Catalog featuring all current versions of Apple
development tools and the most popular third-party development tools.
Ordering is easy; there are no membership fees, and application forms are not
required for most of our products. APDA offers convenient payment and
shipping options, including site licensing.

To order products or to request a complimentary copy of the APDA Tools
Catalog, contact

APDA

Apple Computer, Inc.

P.O. Box 319

Buffalo, NY 14207-0319

Telephone 800-282-2732 (United States)
800-637-0029 (Canada)
716-871-6555 (International)

Fax 716-871-6511
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AppleLink APDA

America Online APDAorder

CompuServe 76666,2405

Internet APDA@applelink.apple.com

If you provide commercial products and services, call 408-974-4897 for
information on the developer support programs available from Apple.

xXiii
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CHAPTER 1

Introduction to Printing Extensions and Drivers

This chapter introduces the basic features of printing extensions and printer drivers
and provides you with an overview of how printing works with QuickDraw GX. This
chapter describes the printing process from the perspective of a printing-extension or
printer-driver developer. To understand how printing works from the perspective of an
application developer, you need to read Inside Macintosh: QuickDraw GX Printing.

Before reading this chapter, you should be familiar with the QuickDraw GX environment
and QuickDraw GX objects. These features are described in Inside Macintosh:
QuickDraw GX Environment and Utilities and Inside Macintosh: QuickDraw GX Objects.

This chapter begins with an overview of QuickDraw GX printing extensions and printer
drivers. Next, this chapter describes how QuickDraw GX

n Uses a message-passing architecture to accomplish printing

n supports three print imaging systems

n performs printing in several phases

n allows you to add panels to print dialog boxes

n uses collections for data storage and access

n provides messages that you can override to create drivers and extensions

n allows you to use resources to define a large portion of the functionality of extensions

and drivers

Note

This chapter and book use the term printer driver to refer to the driver
of any printing device, such as a printer, plotter, or imagesetter. u

About QuickDraw GX Printing Extensions and Printer Drivers

Printing extensions are add-on software components that you can create to extend the
printing capabilities of applications. Printing extensions are used for tasks such as
supporting hardware additions and modifying the appearance of printed pages and
allow you to provide these capabilities without having to write an entire printer driver.
When a user places a printing extension in the Extensions folder (which is in the System
Folder), the extension is available for use.

Printer drivers translate the instructions that compose QuickDraw GX shapes and
pictures into printed output on a specific output device. Each printer driver sends data
and instructions in a form specific to the device that it drives and manages the physical
communications with that device. You need to develop a separate driver for each
hardware device that has different characteristics. Whenever you create a desktop
printer, the Macintosh system software loads and uses the driver for that printer.

QuickDraw GX printing extensions and printer drivers are largely data-driven and take
advantage of the QuickDraw GX message-based printing architecture, which is briefly
described in the next section, “QuickDraw GX Printing and Messages.”

About QuickDraw GX Printing Extensions and Printer Drivers 1-3
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QuickDraw GX Printing and Messages

Printing with QuickDraw GX is based on a message-passing architecture. During

the printing process, certain printing-related tasks often need to be done, or certain
printing-related conditions arise. QuickDraw GX sends a large number of messages to
notify such programs as an application, printing extension, and printer driver about
these tasks and conditions. These messages are called printing messages.

Your printing extension or printer driver might need to respond to these printing
messages to make available its features or functionality. For example, your printing
extension could respond to a particular printing message called GXDespool Page to
add a date-time stamp to each printed page. Or your printer driver could respond to
the GXOpenConnect i on message to verify that the corresponding printing device is
working properly. This response of intercepting a specific printing message and taking
some action is called a message override, which is performed by an override function
that you define in your extension or driver.

Before you learn more about how message overrides work, it’s important to have an
overview of what happens when QuickDraw GX sends a printing message. Because
your printing extension or printer driver may respond to a printing message, it is called
a message handler. A number of message handlers, including your extension or driver,
an application, and QuickDraw GX itself, can respond to printing messages.

Each message handler is part of the message chain, which links the handlers in a
hierarchical sequence. Each handler in the hierarchy receives the message and decides
whether to respond to the message and whether to forward the message to the handler
below it in the hierarchy. A message handler provides a function to respond to any
message that the handler wants to act upon.

QuickDraw GX provides a function to handle each message that it sends. These
functions are called the default implementations of the messages and are activated
whenever a message is not completely handled by another message. When you provide
a function to handle a message in your printing extension or printer driver, you
implement an override function, which can add to or replace the actions provided by
other handlers of the message.

The declaration of each override function must exactly match the declaration of the
message that it is overriding. You can use any name that you want for the override
function, but you must declare the same return value and parameter types as are used
for the message declaration. For example, one of the printing messages is named
GXCount Pages and has the following declaration:

OSErr GXCount Pages(gxSpool Fil e aSpool File, |ong *nunPages);

If you override this message, you need to declare your override function with a
matching header. For example,

OSErr MyCount Pages(gxSpool File nyFile, |ong *nunPages);

In most cases, when your printing extension or printer driver overrides a printing
message, it performs some operations and forwards the message to the next handler

About QuickDraw GX Printing Extensions and Printer Drivers
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in the message chain. This is called a partial override. (A total override is when the
message is not forwarded.) Although some of the default implementations of the
printing messages provided by QuickDraw GX are empty and simply return, most of
the default implementations do provide significant functionality. In many cases, you
must allow the default implementation of a message to provide its actions; otherwise,
a vital operation might be neglected, potentially resulting in serious errors.

A typical message chain, in which several handlers respond to and forward a message,
is shown in Figure 1-1.

Figure 1-1 A printing message chain
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Each printing message is described in the chapter “Printing Messages” in this book.
Each description includes information about whether you must forward the message to
allow the default implementation to provide its actions. Each description also specifies
whether, for a partial override of a message, you need to forward the message before
adding your own actions or after adding your own actions.

The timing of when you forward a message, relative to when you perform your actions
in an override function, can result in significant differences. For example, if you are
creating a printing extension that combines eight pages of a document into one page

of thumbnail sketches, you might override the GXCount Pages message, which
QuickDraw GX sends to count the pages in the spool file. You would forward this
message to allow the default implementation to count the pages, and your override
would then modify that value. On the other hand, if you are creating an extension that
adds a confidential stamp to each page as it gets spooled, you might override the
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GXSpool Page message. You would add your stamp to the page before forwarding
the message to the default implementation, which would spool the page to file.

QuickDraw GX also provides a number of printing functions that you can only call
from within the message overrides that you implement in your extension or driver.
These functions perform a variety of operations, including

n displaying status information and the printing alert boxes to the user
n interfacing with the paper trays
n communicating imaging options between a driver and an application

n gracefully handling errors that arise during the processing of certain

printing messages
The printing functions that you can call from within your message overrides are
described in the chapter “Printing Functions for Message Overrides” in this book.

The message-passing architecture used for QuickDraw GX printing is supported by the
Message Manager, which is a general-purpose software component of QuickDraw GX
that you can use for message-passing in your own programs. The Message Manager
and the concepts and terminology of message-based programming are described in
Inside Macintosh: QuickDraw GX Environment and Utilities.

Print Imaging Systems

Some of the printing messages that QuickDraw GX sends are specific to the print
imaging system that a printing device uses. A print imaging system is a part of the
QuickDraw GX printing software that manages the conversion of QuickDraw GX shapes
into data for a specific type of output device, such as a printer. QuickDraw GX supports
four print imaging systems for printing documents, as shown in Table 1-1.

Table 1-1 Print imaging systems that QuickDraw GX supports

Imaging system Explanation

Raster For use with a raster output device such as an ImageWriter printer.
Raster bitmap data and escape sequences are sent to accomplish
the printing of each page.

PostScript™ For use with a PostScript output device such as an Apple
LaserWriter printer. PostScript printing instructions are sent to
accomplish the printing of each page.

About QuickDraw GX Printing Extensions and Printer Drivers
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Table 1-1 Print imaging systems that QuickDraw GX supports (continued)
Imaging system Explanation
Vector For use with a vector output device that uses a plotting language

such as HPGL. QuickDraw GX shapes are converted into vectors,
and the vector data and pen information are sent to the device to
accomplish the printing of each page.

Portable digital For the creation of a portable digital document (PDD).
document

NOTE If you are writing a driver that creates portable digital documents for transportation to
other types of computing systems, you specify that your driver works with the portable digital
document (PDD) imaging system, which is described in Inside Macintosh: QuickDraw GX
Environment and Utilities.

QuickDraw GX defines a few imaging messages for the raster and vector imaging
systems and a large number of imaging messages for the PostScript imaging system.
For each message, QuickDraw GX provides a default implementation that performs the
basic task for which the message is intended. You can override any of these messages to
customize the behavior for your extension or driver. In the resources that you provide,
you specify which imaging system your extension or driver uses and which messages
you are overriding.

When you develop a printing extension, you can choose to make the extension available
for any or all of the imaging systems, depending on what tasks the extension needs to
perform. When you develop a printer driver, you specify the appropriate imaging
system for that printer. For example, if you are writing a raster printer driver, you
specify that your driver works with the raster imaging system. You can then use the
raster package controls (' r opt ' ) resource to define the escape sequences used for
performing line feeds on the printer. You can also override the GXRast er Li neFeed
message to implement how a line feed is performed.

If you are writing a PostScript printer driver, you specify that your driver works with

the PostScript imaging system. You can then use the PostScript preferences (' pdi p')
resource to specify such things as which level of PostScript and which color space your
driver supports. You can also override any of the numerous PostScript printing messages
to exercise control over your device.

Printing Phases

QuickDraw GX sends specific printing messages during each of the four phases of
printing. Figure 1-2 shows what happens to document data in these phases of printing.

About QuickDraw GX Printing Extensions and Printer Drivers 1-7
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The four phases of printing are:

n The application phase of printing, during which the application calls QuickDraw GX
and interacts with the user by displaying dialog boxes to establish printing
parameters, such as page orientation and paper type. Examples of messages sent
during this phase are GXSt ar t Job, GXPr i nt Page, and GXFi ni shJob.

n The spooling phase of printing, during which the application spools the document
pages to disk, in preparation for printing. QuickDraw GX sends messages during this
phase to notify you when each page is about to be spooled. Examples of messages
sent during this phase are GXCr eat eSpool Fi | e, GXSpool Page, and GXSpool Dat a.

n The imaging phase of printing, during which each previously spooled page is
rendered into a form that can be printed on the output device.

The imaging phase is actually composed of two processes:

n Despooling, during which each previously spooled page is read from the spool
file. Examples of the despooling messages are GXCount Pages, GXDespool Page,
GXDespool Dat a, GXDespool Resour ce, and GXO oseSpool Fi | e.

n Rendering, during which each despooled page is converted into image data that
can be printed by the output device. Some rendering messages, known as universal
imaging messages, are sent for all imaging systems. Examples of these are the
GXI rageJob, GXI mragePage, and GXRender Page messages. Other messages sent
during rendering depend on which imaging system is in use.

Examples of raster rendering messages are GXRast er Dat al n,

GXRast er Li neFeed, and GXRast er PackageBi t map. Examples of
PostScript rendering messages are GXPost Scri pt QueryPrinter,
GXPost ScriptinitializePrinter,GXPostScri pt Streanfont,

and GXPost Scr i pt DoPageSet up. Examples of vector rendering messages
are GXVect or PackageShape, GXVect or LoadPens, and

GXVect or Vect or i zeShape.

n During the device communications phase of printing, the data that represents
the rendered form of each page is sent to the output device. Messages sent during
this phase include GXCOpenConnect i on, GXSt art SendPage, GXW i t eDat a, and
GXCheckSt at us. You can only communicate with the printing device during this
phase of printing, which means that you must override the device communications
messages to communicate with the user regarding printer supplies such as paper.

The four phases of printing can be, but are not necessarily, sequential. In some cases,
these phases are interleaved. For example, when the same computer is performing both
formatting and output of a document, the application and spooling phases are
interleaved, and the imaging and device communications phases are interleaved. The
application initiates the printing of each page, and that output is written to a spool file.
When the printer is ready, each page is despooled, rendered, and sent to the device.

About QuickDraw GX Printing Extensions and Printer Drivers 1-9
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Printing extensions and printer drivers can override any of the messages that
QuickDraw GX sends during each of these printing phases, allowing you a
tremendous degree of flexibility in controlling printing on a specific device.

Note

The spooling, imaging, and device communications phases of printing
can occur on different devices. For example, an application can spool a
document to a printer server on a network, which might then image the
document to a disk that is taken to a printing service and printed on a
high-resolution printer. u

Extensions, Drivers, and the User Interface

QuickDraw GX sends printing messages when the user chooses commands that display
such print dialog boxes as the Page Setup, Custom Page Setup, and Print dialog boxes.
Your printing extension or printer driver can override the appropriate printing message
to add one or more panels to one of these print dialog boxes. These panels become
available to the user when the user clicks the More Choices button in the dialog box.
When the user opens a panel that you added, your extension or driver can continue to
receive and respond to messages as the user manipulates the panels, including messages
that notify you if a user closes a panel or if a user confirms or cancels the print dialog box.

Much of the information that a user specifies in a print dialog box is stored in one of the
collections that QuickDraw GX provides: the job collection, the format collection, or the
paper-type collection. These collections add to the printing information already available
in the corresponding print objects: the job object, the format object, and the paper-type
object. Collections also provide data extensibility for printing extensions and printer
drivers. For example, you can use the Collection Manager to create your own collection
items for storing data related to the options a user chooses in a panel that your extension
or driver adds to a dialog box. An example of how an extension uses a collection is in the
chapter “Printing Extensions” in this book.

Adding panels to a dialog box is described in Inside Macintosh: QuickDraw GX Printing,
and the messages that QuickDraw GX sends when a print dialog box is displayed or
an event happens in a panel are in the section “Dialog Box Messages” beginning on
page 4-81 in the chapter “Printing Messages.” Information about manipulating the job,
format, and paper-type collections is in Inside Macintosh: QuickDraw GX Printing.
Information about using the Collection Manager is in Inside Macintosh: QuickDraw GX
Environment and Ultilities.
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Using Printing Extensions and Printer Drivers Together

While printer drivers are device dependent by definition, printing extensions can be
device independent, which allows you to develop printing features that can be used with
any number of devices.

The printing of a document always involves exactly one or two printer drivers:

the formatting driver and the output driver, as described in Inside Macintosh:

QuickDraw GX Printing. In many cases, formatting and output are handled by the same
printer driver. However, any number of different printing extensions can be active at the
same time. For example, you could create one extension that controls a sheet feeder that
can be connected to numerous printers, another extension that draws a background
picture on each printed page, and another extension that prints a confidential stamp on
each page. These extensions could all be active at the same time as one printer driver, as
shown in Figure 1-3.

Using Printing Extensions and Printer Drivers Together 1-11
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Figure 1-3 Using multiple extensions concurrently
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In Figure 1-3, the confidential stamp extension adds a confidential stamp at the bottom
of the page. This extension overrides the GXSpool Page message and adds the shape
object that represents the confidential stamp to the shapes that compose the page when
the page is sent to the spool file.

The background picture extension mentioned in Figure 1-3 adds a panel to the Print
dialog box to allow the user to select a picture file to use. The user can choose not to have
a background picture or can select a file. If the user selects a picture file, this extension
overrides the GXDespool Page message so that it can draw the background picture after
the page has been despooled and before it has been sent to the printer. The background
picture extension is described extensively in the chapter “Printing Extensions” in this
book.

The sheet feeder extension mentioned in Figure 1-3 works with a sheet-feeding device
that can be added to laser printers produced by a number of manufacturers. This
extension adds a panel to the Print dialog box to allow the user control over the sheet
feeder and overrides several paper-handling messages to interface with the sheet feeder.

The laser printer driver that is mentioned in Figure 1-3 overrides a number of printing
messages, including the GXDespool Page message, which the background printing
extension also overrides. The flow of control for the GXDespool Page message in this
case is shown in Figure 1-4, which includes only those message handlers that override
the message.

Figure 1-4 Several functions handling the GXDespool Page message
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Whenever QuickDraw GX sends the GXDespool Page message, as in this example, the
following flow of control results.

1. The confidential stamp extension doesn’t override this message, so QuickDraw GX
doesn’t send it to this extension.

2. The background picture extension overrides GXDespool Page with the
BW Despool Page function, which forwards the message before modifying the page.

3. The sheet feeder extension doesn’t override this message, so QuickDraw GX doesn’t
forward it to this extension.

4. The laser printer driver overrides GXDespool Page with the Lp_Despool Page
function, which forwards the message before modifying the page.

5. The QuickDraw GX default implementation of GXDespool Page reads the graphics
and formatting data for the page.

6. The laser printer driver override regains control and performs its operations to restrict
the page size to the size supported by the device.

7. The background picture extension override regains control and performs its
operations to add the background picture to the picture shape that represents the page.

One of the important issues that you have to decide when overriding a message in a
printing extension or printer driver is whether to forward the message before adding
your own code or after adding your own code. The timing of when your operations are
performed can be critical, as is the case in the previous example. The chapter

“Printing Messages” contains information about each printing message, which can help
you to decide when timing might be an issue.

Any applications that use QuickDraw GX printing features can take advantage of
extensions without any coding: the user controls whether extensions are applied to the
printing of documents. In the example shown in Figure 1-3, the printed output of any
application that prints while the extensions are enabled will use the background picture,
confidential stamp, and selected paper-feeding options.

Using Resources to Create Printing Extensions and
Printer Drivers

1-14

Printing extensions and printer drivers are very similar entities. Each contains a number
of resources and overrides a certain number of the printing messages to provide its
functionality. Each printing extension and printing driver includes resources for such
diverse purposes as

n displaying extension, driver, and desktop printer icons
n displaying dialog box panels and defining controls

n specifying of which kind of device communications your driver uses, such as
serial or PAP

n specifying which messages the extension or driver overrides

Using Resources to Create Printing Extensions and Printer Drivers
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n defining when an extension needs to be loaded into memory

n specifying the imaging system (raster, vector, PostScript, or portable digital
document) that your printer driver uses

n defining imaging options such as color and grayscale control
n defining status and aler,t conditions and displaying information about them

All of the resources that you need to define for printing extensions and printer drivers
are described in the chapter “Printing Resources” in this book. Some resources are
required for both extensions and drivers, some are required for only one, and some
are optional.

QuickDraw GX allows you to define much of the functionality of your extensions and
drivers in these printing resources. Given that QuickDraw GX also provides default
implementations for most of the printing messages, you can develop many printing
extensions and printer drivers without writing much code. In fact, some very useful
printing extensions (including the confidential stamp extension) and some PostScript
printer drivers have been written by overriding only one or two printing messages.

Overriding Printing Messages

When you decide that you need to override a certain printing message in a printing
extension or printer driver, you need to follow these three steps:

1. Write the code to implement your override. You can name your override function
with whatever name you want. You need to decide whether your override is going to
forward the message to other message handlers (partially override) or not forward the
message at all (totally override). If you are partially overriding the message, then you
must decide at which point in your code to forward the message to other handlers.

2. Add the message name to one of the override (* over ' ) resources that you include
with your extension or driver. Each entry in an override resource specifies the
QuickDraw GX message ID, the code segment, and the offset of the jump statement
to that function in the jump table. The override resource is described in the chapter
“Printing Resources” in this book.

3. Add a jump statement for your message override to the assembly-language jump
table that you must include in the code for your extension or driver.

The chapters “Printing Extensions” and “Printer Drivers” in this book provide examples
of message overrides and override resources and describe the jump table.

Defining Components of the User Interface

You need to manage some user interface features in most printing extensions and all
printer drivers. You can define most of these features in resources; however, there are
some tasks that you need to implement in code.

When creating a printing extension, you need to define icons for your printing extension,
you might need to manage the display of status information or printing alert boxes, and
you might need to add panels to one or more of the print dialog boxes.

Using Resources to Create Printing Extensions and Printer Drivers 1-15
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When creating a printer driver, you need to define icons for your printer driver, you
must provide a Chooser interface, and you must manage the reporting of status and alert
conditions to the user while printing is in progress. You display status information to
which the user need not respond, and you display printing alert boxes to the user when
a condition arises that requires a response, such as a paper jam. All of these tasks are
described in the chapter “Printer Drivers” in this book.

In addition, you may want to add a panel to a print dialog box to provide options and
controls to the user. Most printer drivers add panels to allow the user to specify options
such as quality control or paper-type assignments. You can read about adding panels in
your extensions and drivers in the chapters “Printing Extensions” and “Printer Drivers”
in this book. You can also read about adding panels in Inside Macintosh:

QuickDraw GX Printing.

Planning How to Write a Printing Extension or Printer Driver

You use similar development strategies for writing both printing extensions and printer
drivers, including the following steps:

n Determine which imaging system(s) you are using.
n Determine which printing messages you need to override.
n Write the code to override those messages.

n Define the resources that provide data for QuickDraw GX to use with your extension
or driver.

The chapter “Printing Extensions” in this book provides a detailed description of
developing a printing extension. The chapter “Printer Drivers” in this book provides
a detailed description of developing a printer driver.

The chapter “Printing Messages” in this book provides a complete reference guide to all
of the printing messages that you can override to implement your printing extensions
and printer drivers. The chapter “Printing Functions for Message Overrides” in this book
provides a reference guide to all of the printing functions that you can call from within
your message overrides. The chapter “Printing Resources” in this book provides a
reference guide to all of the resources that you use to write your printing extensions

and printer drivers.
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This chapter describes how you can develop printing extensions to modify or add to the
printing features provided by QuickDraw GX. You need to read this chapter if you are
developing printing extensions, including those that support a hardware device or
modify the appearance of the pages that are printed by applications.

To use this chapter, you need to be familiar with how the printing features in
QuickDraw GX work. Inside Macintosh: QuickDraw GX Printing describes these features
and gives you an overview of the printing process. The chapter “Introduction to Printing
Extensions and Drivers” in this book provides an overview of how QuickDraw GX
provides printing and how you can override portions of its functionality in a printing
extension or printer driver.

Printing extensions comprise a collection of resources. Before reading this chapter, you
need some understanding of Macintosh resources and resource files. You can read about
the Macintosh Resource Manager in Inside Macintosh: More Macintosh Toolbox.

Printing extensions make use of collections, which are managed by the Collection
Manager, and are activated by messages, which are managed by the Message Manager.
You need to know about the Collection Manager and Message Manager components of
QuickDraw GX to understand how extensions work. Both of these managers are
described in Inside Macintosh: QuickDraw GX Environment and Utilities.

This chapter begins with an overview of printing extensions and then describes
n the kinds of tasks that you can use a printing extension to perform

n the development of a printing extension

n the resources that compose a printing extension

n some of the messages that you can override to develop a printing extension

n the interactions between printing extensions and QuickDraw GX

This chapter gives you the conceptual information that you need in the form of a guided
tour through an extension that draws a background picture on each page of a document.
For specific reference information about the messages that you override to write a
printing extension, see the chapter “Printing Messages” in this book. For specific
reference information about the resources that you need to include in your printing
extension file, see the chapter “Printing Resources” in this book.

Note

The code samples presented in this chapter are taken from a recent
version of the sample code. These samples are not complete and may
have been slightly modified since printing. You can find the latest
version of the code in the QuickDraw GX sample code. u

About Printing Extensions

Printing extensions are add-on software components that you can develop to extend the
printing capabilities of QuickDraw GX. Printing extensions are used for tasks such as
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supporting hardware additions and modifying the appearance of printed pages and
allow you to provide these capabilities without having to implement an entire driver.
For example, you could develop an extension that allows users to control a sheet feeder
on a printer or that adds a confidential stamp to every page produced by an application.

Just as Macintosh system software extends its functionality with system extensions and
control panels, QuickDraw GX allows you to extend the functionality of printing by
providing printing extensions. You can

n add panels to the QuickDraw GX print dialog boxes

n obtain additional information from users to control options within your extension
n modify the manner in which each page, or a whole document, is printed

n drive hardware extensions to printing devices

This added functionality is completely independent of the mainstream execution of an
applications, and users can activate an extension at the time they run an application.
Active printing extensions reside in the Extensions folder inside the System Folder, along
with system extensions and control panels. Unlike system extensions and control panels,
which run at system startup time, printing extensions run at print time. Any number of
printing extensions can be active for a given print job.

Application developers can create applications that initiate printing functions without
knowing whether printing extensions will run with the application. When a printing
extension is active, QuickDraw GX adds the activity of the extension to that of the
requested printing function. If no extensions are active, QuickDraw GX just performs
the requested printing function. QuickDraw GX takes care of locating and activating the
printing extensions at the appropriate time. All you have to do when you develop the
extension is to provide QuickDraw GX with information about how and when you want
the extension used.

Since printing extensions run independently of applications, a single extension can run
with a number of different applications. Thus, for example, you can write an extension
that adds a special stamp to a printed page, and users can activate it whenever they
want that stamp added to their printed documents.

Printing extensions also allow you to write a single piece of code to handle hardware
add-on devices rather than rewriting a driver to do it. By doing this, you provide users
with the ability to support the hardware add-on for multiple printers. Your extension can
add a panel to one of the print dialog boxes to extend control of the device to the user.
For example, the same extension can drive a sheet feeder device that you can attach to a
number of different printers.

Printing Extension Tasks

2-4

Printing extensions can affect printing at well-defined points during the printing process.
QuickDraw GX searches for active extensions and sends messages to them to allow you
to extend printing capabilities. You can

Printing Extension Tasks
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n add panels to the Page Setup, Custom Page Setup, and Print dialog boxes and
monitor the user’s activity in those panels

n modify printed pages during the spooling phase of printing
n modify printed pages during the imaging phase of printing

n modify the manner in which document pages are sent to the printer during the device
communications phase of printing

Each of these extension capabilities is described in the sections that follow.

Printing phases are described in the chapter “Introduction to Printing Extensions and
Drivers” in this book. The dialog boxes used during the printing process are described
in detail in Inside Macintosh: QuickDraw GX Printing. The chapter “Printing Messages” in
this book describes each of the messages that QuickDraw GX sends during the printing
process.

Adding Panels to Print Dialog Boxes

QuickDraw GX allows applications, extensions, and drivers to add panels to the print
dialog boxes. Adding a panel and monitoring the user’s selections in the dialog box is
described in Inside Macintosh: QuickDraw GX Printing. While the user manipulates

the panel, QuickDraw GX sends event messages (the GXFi | t er Panel Event and the
GXHandl ePanel Event messages) to your extension. It also sends messages before
closing a panel and notifies you whether the user confirmed or canceled the dialog
box. The GXFi | t er Panel Event message is described on page 4-86 and the

GXHandl ePanel Event message is described on page 4-85 in the chapter

“Printing Messages.”

You can add panels for users to control the capabilities that your printing extension
provides. For example, the background picture printing extension adds a panel to the
expanded Print dialog box that is displayed when the user clicks the More Choices
button in the Print dialog box. This panel allows the user to specify which picture file
to use as the background picture on printed pages, as shown in Figure 2-1.

Figure 2-1 The background picture panel displayed in the Print dialog box
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Modifying a Page During Spooling

You can develop a printing extension to make device-independent changes to image
data during the spooling phase of printing. QuickDraw GX sends a message to the
extension just before each page in a document is spooled to disk. Your printing extension
can take this opportunity to make any changes to the page that it wishes. The changes
are then incorporated into the final version of the page that is saved in the spool file.

For example, you might develop an encryption printing extension that is used during
spooling to encode the printing data as it is spooled to disk and decode it as it is read
for printing. This extension allows security-conscious organizations to print sensitive
documents and ensure that they are secure during the time they reside in spooler files.
It also allows the spooled files to be distributed over a network with confidence that the
contents are hidden during transmission time.

Modifying a Page During Imaging

You can develop a printing extension to modify a page in either a device-independent or
device-dependent manner during the imaging phase of printing. QuickDraw GX sends
messages to the extension just after opening the spool file for imaging and just before
closing the spool file at the completion of imaging. Examples of printing extensions that
modify the page are:

n A confidential stamp printing extension that stamps the word “Confidential” across
each page of a document as it is printed. You can set up a shared confidential printing
station with this extension attached to it, and any document printed to this printing
station will have the confidential stamp added to its pages.

n A background picture printing extension that gives a user a choice of backgrounds to
print against. For example, a user could use this extension to add color ramps to a
document being printed as slides for a presentation. Or a user could specify a picture
file to use as a background picture, as shown in Figure 2-2 on page 2-8.

n A thumbnail printing extension that reduces the page size so that a number of logical
pages can be printed together on one physical page. This is useful for proofing and
creating story boards.

Modifying the Device Communications Process

You can develop a printing extension to modify the manner in which each printed page
is sent to the printer. For example, you can develop an extension that creates a PostScript
file copy of each document that is printed. This extension overrides the printing message
that sends data to the printer (the GXDunpBuf f er message, which is described on
page 4-142 in the chapter “Printing Messages”) and copies the buffer to a file.

Printing Extension Tasks
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Developing a Printing Extension

The composition of your printing extension depends on the capabilities that you are
adding to QuickDraw GX printing. Each printing extension must at least include a
resource file, an assembly-language jump table, one or more files of code to implement
the functions that your extension perform. The background picture printing extension is
typical; it consists of four files, as shown in Table 2-1. The rest of this chapter describes
the contents of each of these files. The complete files are found in the QuickDraw GX
sample code.

Table 2-1 Files used to implement the background picture printing extension
Filename Contents
backwash. a The assembly-language jump table that QuickDraw GX uses to

locate the message overrides for the background picture
printing extension

backwash. h The C language header file that includes all of the other needed
header files, defines the constants and data types used by the
program, and references external items

backwash. c The C language code that implements the message overrides for
the background picture printing extension

backwash. r The resources for the background picture printing extension

The background picture printing extension draws a background picture on each page as
the page is despooled, just before it is imaged on the output device. A page printed while
the background picture printing extension is active can have any picture printed on it.
An example is shown in Figure 2-2.

Developing a Printing Extension 2-7
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Figure 2-2 A page printed while the background picture printing extension is active
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The background picture printing extension also adds a panel to the Print dialog box. The
panel allows the user to enable or disable the extension, to select which background

picture to use, and to set an intensity level for drawing the picture on the page. The Print
dialog box with the background picture panel added is shown in Figure 2-1 on page 2-5.
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The Jump Table

You need to tell QuickDraw GX where (in which segment and at what offset from the
beginning of that segment) to find the code for each printing message that you are
overriding. You do this by defining an assembly-language jump table. The contents
of the file backwash. a, which defines the jump table for the background picture
printing extension, are shown in the QuickDraw GX sample code.

The jump table links the appropriate override function into your code and provides

a jump statement to invoke that function. The override resource tells QuickDraw GX
where to look (at which offset) in the jump table to find the jump statement for a specific
printing message name. In this way, QuickDraw GX knows which of your override
functions to call to respond to the messages in which you are interested.

You define a jump table with one jump (JMP) statement for each message that you
override. You also define an override resource that specifies the offset in that jump
table for each message. The jump table and override resource must be coordinated.
QuickDraw GX dispatches a printing message to your extension by jumping to the
routine whose location is specified in the appropriate location in the jump table.
The override resource is described in the section “The Override (‘over’) Resource”
beginning on page 6-13 in the chapter “Printing Resources.”

For example, the background picture printing extension overrides several printing
messages, as shown in Table 2-2.

Table 2-2 Printing messages overridden by the background picture printing extension

Message Why you override

GXlnitialize To set up the environment so that the extension can
use predefined global values

GXShut Down To free the storage that was allocated by the
GXl ni tial i ze message override

GXJobPrint D al og To add a panel to the Print dialog box so the user can
select the background picture filename and intensity

GXHandl ePanel Event To handle events that occur in the panel

GXCr eat eSpool Fi l e To add the background picture to the spool file

GXDespool Page To draw the background picture on each page as it is
despooled

GXd oseSpool Fil e To free the storage allocated for the background

picture shape

The override resource for the background picture printing extension has to include
an entry for each of these printing messages, and the jump table has to include a
jump statement for each. Listing 2-1 shows the override resource definition from the
backwash. r file. You can read about each of the printing messages in the chapter
“Printing Messages” in this book.
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Listing 2-1 The override resource for the background picture printing extension

resource gxOverri deType (gxExtensionUniversal Overri del D, sysHeap,

pur geabl e)
{
{
gxlnitialize, 0, 4,
gxShut Down, 0, 8,
gxJobPrintDialog, ' 0, 12,
gxHandl ePanel Event, 0, 16,
gxCreat eSpool Fil e, 0, 20,
gxDespool Page, 0, 24,
gxCl oseSpool Fi | e, 0, 28
b
s

The name of each message is followed by the ID of the extension’s code segment in
which its code resides and the byte offset of its jump statement in the jump table.
QuickDraw GX reserves the first 4 bytes for its own use, which makes 4 the first offset
that you can use. These 4 bytes are used by QuickDraw GX to maintain an owner count
and must be set to 0 in the jump table.

You implement the jump table as an assembly-language program that contains a jump
statement for each override function. You need to list the jump statements with exactly
the same offsets as you listed for the message names in your override resource;
otherwise, QuickDraw GX will invoke the wrong function in response to a message.
Listing 2-2 shows the jump table for the background picture printing extension.

Listing 2-2 The jump table for the background picture printing extension

2-10

EXPORT Ent r yPoi nt

| MPORT BWnitialize

| MPORT BWShut Down

| MPORT BWIobPri nt Di al og

| MPORT BWHandl ePanel Event
| MPORT BWCr eat eSpool Fil e
| MPORT BWDespool Page

| MPORT BWC oseSpool Fil e

EntryPoi nt PRCC ; main entry point
DC. L 0 ; used by QuickDraw GX
JMP BWnitialize ; override for GXInitialize

JWVP BWShut Down ; override for GXShut Down

Developing a Printing Extension
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JMP BWobPri nt Di al og ; override for GXJobPrintDial og
JMP BWHand| ePanel Event ; override for GXHandl ePanel Event
JMP BWCr eat eSpool Fil e ; override for GXCreateSpool File
JMP BWDespool Page ; override for GXDespool Page
JMP BWCl oseSpool Fil e ; override for GXC oseSpool Fil e
ENDPROC

END

Note

The code shown in Listing 2-2 is for the MPW environment. If you are
programming in a different development environment, you might need
to use different assembler directives. You must, however, be certain to
include the initial 4 bytes (set to 0) and each JMP statement. u

The EXPORT statement at the beginning makes the jump table public. The | MPORT
statements make it possible for your assembly-language program to reference the

C language functions performing your message overrides and to provide correct linkage
to those functions.

The name of each override function provided by the background picture printing
extension is prefixed with BWto differentiate it from other overrides of the same
message. This means that the extension’s override of the GXlI ni ti al i ze message
isnamed BW ni ti al i ze, its override of the GXDespool Page message is hamed
BWDespool Page, and so on.

Because QuickDraw GX uses the first 4 bytes in the jump table to store the owner count
value, the first statement (DC. L) must be included. These bytes must all have the value 0
in them.

You must include one JMP statement for each message that you override. You can choose
to intersperse the | MPORT and JMP statements as shown in Listing 3-2 on page 3-15 in
the chapter “Printer Drivers,” or you can place all of the | MPORT statements together,
followed by all of the JMP statements, as is shown in Listing 2-2.

IMPORTANT

Always coordinate the entries in your override resources with the
entries in your jump table. If they are not aligned, the wrong code will
be executed to override a message. The offset that you specify in the
resource for each message must match the offset of the corresponding
override function in your jump table. You must also include 4 bytes with
zero values at the beginning of your jump table. s

The Printing Message Overrides

The code that makes up your printing extension is a set of functions that override, either
partially or totally, some of the printing messages that QuickDraw GX sends during the
process of printing a document. The contents of the file backwash. ¢, which contains
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the source code for the message overrides in the background picture printing extension,
are shown in the QuickDraw GX sample code.

QuickDraw GX provides a default implementation of each printing message that it
sends. You can augment (partially override) some printing messages, and you can
replace (totally override) others. For each printing message, QuickDraw GX provides
one of three kinds of default implementations, as shown in Table 2-3.

Table 2-3 Implementation types for QuickDraw GX printing messages
Message type Default implementation
Empty Does nothing, so you can provide an override of this message

to insert functionality into the printing process. You can choose
to partially or totally override this message.

Can be partially Provides necessary functionality, which you augment by

overridden partially overriding it. You must forward this message to
other message handlers.

Can be totally Provides basic functionality, which you can either partially

overridden or totally override.

Whenever you override a QuickDraw GX printing message, you must be certain that
the declaration of your override function matches the declaration of the message. This
means that the type of function return and the type of each parameter must match the
types in the message declaration. The chapter “Printing Messages” shows the
declaration of each printing messages.

When you partially override a printing message, you add some functionality to that
provided by other message handlers, including QuickDraw GX (through its default
implementation), the printer driver, and other printing extensions. You forward the

message to these other handlers, as described in the section “Forwarding Messages”
on page 2-13.

When you totally override a message, you replace any functionality that is provided

by other message handlers, including the default implementation. Your total message
override does not forward the message to the other handlers. This means that you must
be sure to replace the functionality that is provided by the default implementation.

Although the default implementation of a message might be empty, other printing
message handlers (the printer driver and other printing extensions) can also override
messages, so you need to carefully consider whether or not to create a total override
of a message.

Whether or not you can totally override a message and when you need to forward a
message in your implementation of a partial override is specific to each message. The
reference section “Printing Messages Reference” beginning on page 4-9 in the chapter
“Printing Messages” provides this information for each message.
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Choosing the Messages to Override

Which messages you need to override for your printing extension depends entirely on
what you want your extension to do. There are not any messages that you are required
to override. Some extensions override many messages to provide their operations, and
many extensions are created by overriding only a few messages. Refer to the chapter
“Printing Messages” in this book for complete information about the available messages.

Forwarding Messages

Your printing extension can forward a message in its implementation of a partial
override. If you are totally overriding a message, you do not forward it to other message
handlers. You can forward the message either before or after performing your own
actions. To forward a message to the next message handler in the message chain, use

a statement with the following format:

anErr = Forwar d_MessageNane( ar gunent s) ;

For example, the background picture printing extension overrides the

GXJobPri nt Di al og message to add a panel to the Print dialog box. This message must
be forwarded so that the default implementation can build the default dialog box and
any other message handlers can add their panels to the dialog box. Listing 2-3 shows the
override of the GXJobPr i nt Di al og message from the background picture extension.

Listing 2-3 Forwarding the GXJobPri nt D al og message

OSErr BWobPrint Di al og (gxDi al ogResult *dl ogResul t)

{
OSErr err;

err = SetupPrintPanel ();
if (lerr)

err = Forward_GXJobPrint Di al og(dl ogResul t);
return err;

}

This override function calls a local function named Set upPr i nt Panel to add items to
the Print dialog box that are used for controlling the background picture extension. If
that function succeeds, this version forwards the message to the next message handler,
which can add its own panel. The GXJobPr i nt Di al og message is described on

page 4-84 in the chapter “Printing Messages.”
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Sending Messages

Your printing extension can also send a printing message to other handlers in the
message chain. When you send a message, QuickDraw GX receives it and then sends it
to the first message handler in the chain. To send a message, use a statement with this
format:

ankErr = Send_GXMessageNane(ar gunents);

For example, to send the GXBuf f er Dat a message, which is described on page 4-139
in the chapter “Printing Messages,” use the following statement:

ankErr = Send_GXBuf f er Dat a(gxDi al ogResult *);

For more information on sending messages, refer to the chapter “Message Manager”
in Inside Macintosh: QuickDraw GX Environment and Ultilities.

Handling Exceptions in Your Message Overrides

The code samples presented in this chapter make use of an exception-handling strategy
that simplifies the job of testing for error conditions after each function call. This strategy
uses three C macros, each of which branches to an error-handling statement in response
to a condition.

The first macro, nr equi r e, branches to a label when the value of its condi ti on
argument is anything other than 0. This macro is commonly used to test the result code
from a function call and branch if the function returned an error (any value other than
noEr r, which is 0). The syntax of the nr equi r e macro is

nrequi re(condition, |ocation);

An example of using the nr equi r e macro is shown in Listing 2-4.

2-14

Listing 2-4 Using the nr equi r e macro for exception handling
CSErr err;
| ong count;
short pi ct Ref Num

Pi cHandl e backwashPict = nil;

err = FSpOpenDF(opFSSpec, fsCurPerm &pictRef Num;
nrequi re(err, Coul dNot OpenFil e);

err = Get EOF(pi ct Ref Num &count);

nrequi re(err, Coul dNot Get EOF) ;
count -= 512;
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err = Set FPos(pi ct Ref Num fsFronStart, 512);
nrequi re(err, Coul dNot Set Fi | ePos) ;

Coul dNot Get Eof :
Coul dNot Set Fi | ePos:
FSC ose( pi ct Ref Nun) ;

Coul dNot QpenFi | e:
ret ur n( backwashPi ct) ;

}

The function in Listing 2-4 uses the nr equi r e macro instead of using ani f statement
to test the value of er r after each call. The nr equi r e macro performs a branch to the
specified label if the value of er r is anything other than noEr r. Each label that is
referenced by the nr equi r e macro leads to a call that cleans up after the error.

A variation of the nr equi r e macro that is used in some functions is the r equi r e
macro. This macro is exactly the same as nr equi r e except that it branches when its
condi ti on argument is 0 (whereas nr equi r e branches on anything other than 0).
The syntax of the r equi r e macro is

require(condition, |ocation);

A final variation of the nr equi r e macro that is used in some of the functions of the
background picture printing extension is the nr equi r e_act i on macro. This macro
works the same way as nr equi r e and additionally performs an action before
branching. The syntax of the nr equi r e_act i on macro is

nrequi re_action(condition, |ocation, action);

The action is performed only if the value of the condi ti on argument is anything other
than 0. The action is performed before branching to the specified label. An example of
the nrequi re_act i on macro is shown in Listing 2-5.

Listing 2-5 Using the nr equi r e_act i on macro for exception handling

grErr = GetJobCol | ectionltenm&ackwashConfig, nil,
kBackwashCol | ecti onType, kBackwashSettingsl D);
nrequire_action((!grErr & !backwashConfi g. addBackwash &&
backwashConfi g. haveFi | el nf o),
Not Addi ngBackwash, grErr = noErr);

The nrequi re_acti on call in this example assigns the value noEr r to the gr Err
variable before branching to the Not Addi ngBackwash label.
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Implementing the Background Picture Extension Functions

This section describes the functions of the background picture printing extension. This
extension needs to accomplish the following tasks:

1. Initialize the environment.

2. Add a panel to the Print dialog box so that the user can make several choices: whether
to enable or disable this extension, which picture to use as the background picture,
and at what intensity level to draw the picture on the page.

3. Respond to events that occur in the panel, such as a mouse click or keypress.

4. Store the background picture in the spool file along with the document that is being
spooled.

5. Draw the selected background picture on each page of a document that is being
despooled.

6. Deallocate the storage allocated for the background picture shape that was spooled.

7. Shut down the environment at the end of the program.

Initializing the Extension Environment

The background picture printing extension performs very simple initialization. Its
override of the GXI ni ti al i ze message,BW ni ti al i ze, allocates a globals world so
that it has the global data needed for a printing extension. The GXI ni ti al i ze message
is described on page 4-43 in the chapter “Printing Messages.” The code for the

BW ni ti al i ze function is shown in Listing 2-6.

Listing 2-6 The BWni ti al i ze override function

2-16

OCSErr BWnitialize()

{
CSErr err = nofrr;
err = NewMessaged obal s(A5Si ze(), A5lnit);
if (lerr) err = 1nitd obal Data();
return err;
}

The BW ni ti al i ze function first sets up an A5 world, which you must do in your
extension if you are going to use global data. Setting up an A5 world means setting
the A5 register to reference your global data. The functions A5Si ze and A5l ni t are
supplied for creating an A5 world.

BWnitialize callsalocal function named I ni t G obal Dat a to initialize any global
variables that are defined by the background picture printing extension. This function is
shown in Listing 2-7.
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IMPORTANT

You must perform the actual initialization of your global variables in

a function that you call from your override of the GXI ni ti al i ze
message. This is because some compilers optimize code in a way that
can invalidate the A5 register. This is why the BW ni ti al i ze override
function calls the | ni t A obal Dat a function to initialize the globals. s

Listing 2-7 The | ni t @ obal Dat a function

CSErr | nitd obal Dat a()

{
gBackwashShape = nil;

return noErr;

}

This function initializes the gBackwashShape variable to ni | to indicate that it is
currently unused.

Adding a Background Picture Panel to the Print Dialog Box

The background picture printing extension adds a panel to the Print dialog box. The
placeholders for this panel are defined in the backwash. r resource file; however,
several of the values need to be filled in at run time. In the background picture printing
extension, the override of the GXJobPri nt Di al og message, BWobPri nt Di al og,
performs this operation by calling a local function, Set upPr i nt Panel , and then
forwarding the GXJobPri nt Di al og message to the rest of the message handlers.
The GXJobPri nt Di al og message is described on page 4-84 in the chapter

“Printing Messages.” The BWobPr i nt Di al og function is shown in Listing 2-8.

Listing 2-8 The BWobPri nt D al og override function

OSErr BWobPri nt Di al og(gxDi al ogResult *dl ogResul t)
{

OSErr err;

err = Set UpPrint Panel ();

if (lerr)
err = Forward_GXJobPrint Di al og(dl ogResul t);

return err;
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The local function Set upPri nt Panel performs the work of setting up the panel
that the background picture extension adds to the Print dialog box. It uses the
Collection Manager to store and access a BackwashCol | ect i on structure. The
BackwashCol | ecti on structure is defined as shown in Listing 2-9. The Collection
Manager is described in Inside Macintosh: QuickDraw GX Environment and Utilities.

Listing 2-9 The BackwashCol | ect i on structure

struct BackwashCol | ection {

| ong i ntensity;
unsi gned char addBackwash;
Bool ean haveFi | el nf o;
FSSpec filelnfo;

b
typedef struct BackwashCol | ecti on BackwashCol | ecti on;
The fields of this structure are used as follows:

Field descriptions

intensity The intensity level (a percentage value) that the user has selected for
drawing the background picture on the page.
addBackwash A value that indicates whether the user has enabled the background

picture printing extension.
haveFil el nfo A Boolean value that indicates whether the user has entered a
picture filename into the panel.

filelnfo The file system specification of the picture file that the user chose to
use as the background picture.

The Set upPri nt Panel function first attempts to access the background picture
collection item from the job collection, which is the collection of items maintained by

the Collection Manager for the print job that is printing. If this is the first time that the
background picture extension has been accessed, the item is not found, and

Set upPri nt Panel creates a new item with default values and adds it to the collection.
Finally, Set upPri nt Panel sets up the panel information for the Dialog Manager and
calls the GXSet upDi al ogPanel function to actually add the panel to the dialog box.
The GXSet upDi al ogPanel function is described on page 5-28 in the chapter

“Printing Functions for Message Overrides.” The code for the Set upPr i nt Panel
function is shown in Listing 2-10.

Listing 2-10 The Set upPri nt Panel function

2-18

OSErr Set UpPri nt Panel ()

{
CSEr r noErr;
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/*

*/

/*

*/

/*

*/

gxPanel Set upRecord panel Set upRec;
BackwashCol | ecti on backwashConfi g;

Get the job collection and then try to find the
backwash collection itemin there

jobCol | ection = GXGet JobCol | ecti on( GXGet Job());

/[* call local function to get settings */

err = GetJobCol | ectionltenm &ackwashConfig, nil,
kBackwashCol | ecti onType, kBackwashSetti ngsl D);

If the collection itemdoesn't yet exist, create a new
item set it up with default values, and add it to the
job collection

if (err == collectionltemnmNot FoundErr)
{

backwashConfi g. addBackwash = kDont AddBackwash;
backwashConfi g. haveFil el nfo = fal se
backwashConfi g.intensity = kDefaultlntensity;
strcpy(&ackwashConfi g.fil el nfo. nane[1], "none"
backwashConfig.fil el nfo.name[0] =

strl en(&ackwashConfig.filelnfo.nanme[1]);

/* call local function to store settings */

err = StoreJobCol | ectionlten{&ackwashConfi g,
si zeof ( BackwashCol | ecti on),
kBackwashCol | ecti onType,
kBackwashSettingsl D, true);

nrequire(err, GetSettings_Failed);

Set up the panel: store the ID of the panel resource to use,
the resource file in which it is |located, and the type of
panel that is being stored.

panel Set upRec. panel Resl d= r_BackwashPanel ; /* resource ID */
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/* resource file */

panel Set upRec. resour ceRef Num = GXGet MessageHand! er ResFi |l e() ;
panel Set upRec. ref Con = 0; /* not used*/

panel Set upRec. panel Ki nd = gxExtensi onPanel; /* panel type */

err = GXSet upDi al ogPanel ( &panel Set upRec) ;
Get Settings_Fai |l ed:

return err;

}

Set upPri nt Panel returns an error code of type OSEr r, which is the same type of
function result that is returned by all of the functions that it calls. Set upPr i nt Panel
also uses the error code to detect when it needs to initially add its own item to the

job collection.

S WARNING

The size of the items in the job collection is subject to change as
QuickDraw GX evolves. For that reason, it is important for you to
specify an expected size for each item in your calls to the Collection
Manager, rather than specifying ni | , which tells the Collection Manager
to copy the entire object no matter what its size is. The size that you
specify must match the size of the data structure into which the item

is being copied. s

Handling an Event in the Background Picture Panel

When a user event occurs in the background picture panel, the background picture
printing extension needs to examine the event and determine whether or not to handle
it. QuickDraw GX sends the GXHandl ePanel Event message whenever an event occurs
in a printing panel. The GXHandl ePanel Event message is described on page 4-85 in
the chapter “Printing Messages.” Included with the message is a structure of type
gxPanel | nf oRecor d, which is declared as shown in Listing 2-11.

Listing 2-11 The gxPanel | nf oRecor d structure

struct gxPanel | nfoRecord {
gxPanel Event panel Evt; [/* the event */

short panel Resl d; /* resource ID of current 'ppnl' res */
Di al ogPtr pD g; /* pointer to dialog box */

Event Record *theEvent; [/* pointer to event */

short itenHit; /* actual item nunber of event */

short itenCount; /* nunmber of itens before your itens */
short evtAction; /* the action that occurs after
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this event is processed */

short errorStringld, /* IDof error string */
gxFormat theFor mat; /[* the current format */
voi d *ref Con; /* ref Con from gxPanel Set upRecord */

H
typedef struct gxPanel | nfoRecord gxPanel | nf oRecord;

The fields of this structure are described in the section “The Panel Information Structure”
on page 4-35 in the chapter “Printing Messages.”

Panel events and the way that they are processed are described in Inside Macintosh:
QuickDraw GX Printing.

In the background picture printing extension, the override of the

GXHandl ePanel Event message, BWHandl ePanel Event , responds to the panel events
that are shown inTable 2-4. The list of possible panel events that you can respond to is
given in the section “Panel Events” on page 4-36 in the chapter “Printing Messages.”

Table 2-4 Panel events handled by the background picture printing extension
Constant Explanation
gxPanel OpenEvt The panel is about to open. It needs to be initialized

and drawn. The background picture extension
responds to this event by initializing the current
filename that is displayed in the panel.

gxPanel H t Evt The user has selected an item in the panel. The
background picture extension responds when the user
selects the “Select PICT” panel item by replacing the
file specification in the job collection with the filename
that the user selects.

gxPanel Acti vat eEvt The dialog box window in which the panel resides has
just been activated. The background picture extension
responds to this event by activating the picture
intensity field.

gxPanel Deact i vat eEvt The dialog box window in which the panel resides
is about to be deactivated. The background picture
extension responds to this event by deactivating the
picture intensity field.

gxPanel | conFocusEvt The focus has changed from the panel to the icon list.
The background picture extension responds to this
event by deactivating the picture intensity field.

gxPanel Panel FocusEvt The focus has changed from the icon list to the
panel. The background picture extension responds to
this event by activating the picture intensity field.
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The BWHandl ePanel Event function, which is shown in Listing 2-12, operates as a

swi t ch statement that selects the events of interest (those listed in Table 2-4) and
provides code to handle each. The gxPanel OpenEvt case is handled by calling a local
function, OQpenBackwashPanel , which is shown in Listing 2-13 on page 2-24.

Listing 2-12 The BWHandl ePanel Event override function

OSErr BWHandl ePanel Event (gxPanel | nf oRecord *panel | nf 0)

{
CSEr r err = nofrr;
GafPtr ol dPort;
Di al ogPt r pD g;
St andar dFi | eRepl y reply;
SFTypelLi st typeli st ;
BackwashCol | ecti on backwashConfi g;
Handl e hltem
Rect i tenmRect;
short i tenlype;
pDl g = panel I nf o- >pDl g;
Get Port ( &ol dPort);
Set Port (pDi g);
switch (panel I nfo->panel Evt) /* select events of interest */
{
[* if the panel is opening, initialize it */
case gxPanel OpenEvt :
OpenBackwashPanel (pDl g, panel | nf o->i t enCount) ;
br eak;
/*
If the user clicks the Select Picture button, pronpt for the
name of a file to load. If the user selects one, access the
collection item nove the user’s file specification to the
collection, and replace the old collection itemwth the
nmodi fi ed versi on.
*/

case gxPanel Hit BEvt:
if (panellnfo->itemHit == (panellnfo->itenCount +
d_Sel ectPicture))

typeList[0] = 'PICT";
StandardGetFile(nil, 1, typeList, &eply);
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require(replay. sf God, User Cancel | edFi | ebi al og);

err = GetJobCol | ectionlten &ackwashConfig, nil,
kBackwashCol | ecti onType, kBackwashSettingslD);

nrequire(err, GetSettings_Failed);

backwashConfi g. haveFil el nfo = true;
Bl ockMove( &reply.sfFile,
&ackwashConfig.filelnfo, sizeof(FSSpec));

/* replace old collection itemw th updated version */
err = StoreJobCol | ectionlten{& ackwashConfi g,

si zeof ( BackwashCol | ecti on),

kBackwashCol | ecti onType,

kBackwashSetti ngsl D, false);
nrequire(err, StoreSettings Failed);

/* update the filenane dialog item*/
Get DI t enm( panel | nf 0- >pDl g,
panel I nf o->i t emCount +d_Fi | eNanel tem
& tenType, &hltem & tenRect);
Set | Text (hltem &backwashConfig.fil el nfo.nane);
}

br eak;

/*
If the panel is activating or deactivating, or if the focus
(the section of the dialog box that is active) is changed,
either activate or deactivate the picture intensity field
*/
case gxPanel Acti vat eEvt:
case gxPanel Deacti vat eEvt:
case gxPanel | conFocusEvt:
case gxPanel Panel FocusEvt:
if ((((Di al ogPeek) pDig)->editField +1) ==
(panel I nfo->i tenCount +d_intensity))

{
i f ((panel | nfo->panel Evt == gxPanel Panel FocusEvt)
TEActi vat e( ((Di al ogPeek) pDig)->textH);
el se
TEDeact i vat e(((Di al ogPeek) pDl g)->textH);
}
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br eak;

User Cancel | edFi | eDi al og:

Get Settings_Fail ed:

StoreSettings Fail ed:
Set Port (ol dPort);
return err;

}

The OpenBackwashPanel function in Listing 2-13 is a local function called by the
BWHandl ePanel Event function to initialize the background picture panel when the
user opens it. This function performs any initialization of the panel that cannot be
performed by ' xdt | ' resource specifications, which are described in Inside Macintosh:
QuickDraw GX Printing.

Listing 2-13 The penBackwashPanel function

/*
OpenBackwashPanel handl es non-'xdtl' iteminitialization when
the panel is opened. Note that the itenms are offset fromthe
the val ue of itenCount, which nmeans that item#5 in the panel
i s accessed by passing the val ue itenCount +5.

*/
voi d OpenBackwashPanel (Di al ogPtr pDi g, short itenCount)
{
BackwashCol | ecti on backwashConfi g;
Handl e hitem
Rect i tenRect;
short i tenlype;
/*
Initialize the current filenanme di splayed, based on the
settings in the backwash collection item
*/

Get JobCol | ecti onl t em( &ackwashConfi g, nil,
kBackwashCol | ecti onType, kBackwashSetti ngslD);

GetDitenm(pD g, itemCount +d_Fil eNaneltem &iteniype,
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&ltem & tenRect);
Set | Text (hltem &backwashConfig.fil el nfo.nane);

}

The OpenBackwashPanel function initializes the dialog box panel by filling in the
filename that is stored in its configuration information. It operates by retrieving the
configuration information from the job collection and storing the filename from the
configuration into the filename item in the panel.

Storing the Background Picture in the Spool File

The background picture printing extension draws the background picture on each page.
To do this, it first stores the background picture as a resource in the spool file. It

then accesses that resource and applies the picture to each page as the page is

being despooled.

To store the picture in the spool file, the background picture printing extension overrides
the GXCr eat eSpool Fi | e message, which QuickDraw GX sends at the start of spooling
a document. The GXCr eat eSpool Fi | e message is described on page 4-68 in the
chapter “Printing Messages.” In the background picture printing extension, the override
of GXCr eat eSpool Fi | e, BWCr eat eSpool Fi | e, is shown in Listing 2-14.

Listing 2-14 The BWX eat eSpool Fi | e override function

OSErr BWCr eat eSpool Fi | e( FSSpecPtr anFSSpec, |ong createQptions,
gxSpool Fil e *t heSpool Fil e)

gxG aphi csError grErr;
BackwashCol | ecti on backwashConfi g;

/* forward the nmessage so that the spool file is created */
grErr = (gxG aphi cskError) Forward_GXCreat eSpool Fi | e(anFSSpec,
createQptions, theSpool File);

nrequi re(grErr, ForwardMessage_ Fail ed);

/*
Get the collection itemand see if extension is enabled and
picture file info has been entered. If so, add the background
picture to the spool file.

*/

grErr = (gxG aphicsError) GetJobColl ectionlten(&ackwashConfi g,
ni |, kBackwashCol | ecti onType, kBackwashSettingslD);

if ('grErr && backwashConfig. addBackwash &&
backwashConfi g. haveFi | el nf 0)
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gr Err = AddBackwash( &ackwashConfi g.fil el nfo,
(short) backwashConfig.intensity, *theSpoolFile);
el se
if (grErr == collectionltenmNot FoundErr)
grErr = noErr;

For war dMessage_Fai | ed:
return (OSErr) grErr;

}

The BWCr eat eSpool Fi | e function first forwards the GXCr eat eSpool Fi | e message
to allow QuickDraw GX to use the default implementation (or other message handlers
to use their implementations) to create the spool file. BWCr eat eSpool Fi | e then calls
the local function AddBackwash to read the background picture file and store it in the
spool file. The AddBackwash function is shown in Listing 2-15.

Listing 2-15 The AddBackwash function

2-26

gxG aphi csError AddBackwash(FSSpecPtr fil el nfo,
short thelntensity,
gxSpool Fil e theSpool Fil e)

{
gxG aphi csError grErr = noErr;
Rect pi ct Bounds;
Pi cHandl e backwashPi ct ;
/* use {1, 1} to mean don't stretch */
Poi nt pat StretchPoint = {1, 1};
Handl e gxShapeHdl = nil;
gxShape gxPi ct Shape;
short resAttribs;

/* load the picture and then convert it to a GX shape */
backwashPi ct = LoadAPi ct (filelnfo);
require_action(backwashPi ct, Coul dNot LoadPI CT,

grErr = nil Handl eErr;);

pi ct Bounds = (*backwashPi ct) - >pi cFrane;
gxPi ct Shape = GXNewShape(gxPi ctureType); [/* picture shape */
nrequire_acti on( GXCGet Graphi csError (&grErr),

Coul dNot Cr eat eShape, Kill Picture(backwashPict););

GXConvert Pl CTToShape(backwashPi ct, gxDefaul t Opti onsTransl ati on,

&pi ct Bounds, &pi ct Bounds, pat StretchPoint,
gxPi ct Shape, nil);
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Ki Il Pi cture(backwashPict); /* get rid of original */
nrequi re_acti on( GXGet Gr aphi csError (&grErr),
Coul dNot Convert Shape, GXDi sposeShape( gxPi ct Shape););

/* lighten the picture shape as specified by user */
gr Err = Set Shapel ntensity(gxPi ct Shape, thelntensity);
nrequire_action(grErr, Coul dNot Set Shapel ntensity,

GXDi sposeShape( gxPi ct Shape) ;) ;

/* flatten picture shape into handle */
gxShapeHdl = ShapeToHandl e( gxPi ct Shape);
grErr = (gxG aphicsError) MenError();
GXDi sposeShape( gxPi ct Shape) ;
nrequi re(grErr, Coul dNot Fl att enShape);
/*
Add the picture shape as a resource in the spool file. After
adding it, mark the resource as “sysHeap, purgeable”, so that
it won't be |oaded into PrinterShare’s heap, which is small.
*/
grErr = Send_GXSpool Resour ce(t heSpool Fil e, gxShapeHd! ,
kBackwashCol | ecti onType, r_BackwashPI CTI D) ;
nrequire_action(grErr, Coul dNot AddShape,
Di sposHandl e( gxShapeHdl ) ;) ;

resAttribs = Get ResAttrs(gxShapeHdl);
Set ResAttrs(gxShapeHd! ,
resAttribs | resSysHeap | resPurgeable);
ChangedResour ce( gxShapeHdl ) ;
Wit eResour ce( gxShapeHdl ) ;

/* rel ease the resource-DO NOT call DisposHandle on it */
Rel easeResour ce( gxShapeHdl ) ;

Coul dNot LoadPI CT:

Coul dNot Cr eat eShape:

Coul dNot Convert Shape:

Coul dNot Set Shapel ntensity:
Coul dNot FI at t enShape:

Coul dNot AddShape:

return grErr;
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The AddBackwash function stores the background picture as a resource in the spool file.
AddBackwash first calls a local function, LoadAPi ct , to read a picture file and create a
Pi cHandl e for it. The LoadAPi ct function, which opens the specified file, creates the
handle, skips over the file header information, and reads the picture data into the
handle. AddBackwash then converts the picture into a QuickDraw GX shape by calling
the GXConver t Pl CTToShape function, which is described in Inside Macintosh:
QuickDraw GX Objects.

Once AddBackwash has a shape object that represents the background picture, it calls a
local function, Set Shapel nt ensi ty, to lighten the background picture to the intensity
level selected by the user (in the background picture panel). Set Shapel ntensity
modifies the transfer object for each shape in the background picture to use blending,
which lightens the final picture. The intensity is adjusted to match the value selected by
the user.

Finally, AddBackwash flattens the picture shape into a handle by calling the local
function ShapeToHandl e and adds the flattened shape to the spool file as a resource.
The resource is added in the system heap and is marked as purgeable. ShapeToHandl e
calls the GXFI at t enShape function, which is described in Inside Macintosh:

QuickDraw GX Objects.

Adding the Background Picture to a Page

The background picture printing extension draws the background picture on each page
as the page is being despooled. It does this by overriding the GXDespool Page message
with the BWDespool Page function, which is shown in Listing 2-16. This function first
forwards the GXDespool Page message, which is described on page 4-75 in the chapter
“Printing Messages,” so that any other message handlers that are going to modify the
page can do so first, which allows the background picture to be drawn using the final
shape of the page.

Listing 2-16 The BWDespool Page function

2-28

OSErr BWbespool Page(gxSpool Fil e theSpool File, |ong thePageNum
gxFormat theFormat, gxShape *thePage, Bool ean *format Changed)

{
CSErr anCSErr;
gxGr aphi csError grErr;
Handl e vpLi st Hdl , gxShapeHdl = nil;
gxRect angl e pBounds;
Fi xed CX, Ccy, pX, py;
| ong nunVi ewPort s;
BackwashCol | ecti on backwashConfi g;
/*

First, forward the nmessage to nmake sure that the final page
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*/

/*

*/

/*

*/

shape i s bei ng despool ed.

anCSErr = Forwar d_GXDespool Page (theSpool Fil e,
t hePageNum theFormat, thePage, fornatChanged);
nrequire((grErr = (gxGraphicskError) anCSErr),
For war dMessage_Fai | ed) ;

grErr = GetJobCol | ectionltenm&ackwashConfig, nil,
kBackwashCol | ecti onType, kBackwashSettingslD);
nrequire_action((!grErr & backwashConfi g. addBackwash
&& backwashConfi g. haveFi |l el nfo),
Not Addi ngBackwash, grErr = noErr);

Load the flattened shape resource (the background picture) if
necessary. This is only needed for the first page because the
shape reference is stored in a global variable.

i f (gBackwashShape == nil)
anCsErr = Send_GXDespool Resour ce(t heSpool Fi | e,
kBackwashCol | ecti onType, r_BackwasPl CTI D, &gxShapeHdl ) ;
nrequire((grErr = (gxGaphi csError) anCSErr),
Despool Resource_Fai l ed) ;

If necessary, unflatten the background picture shape. Since a
view port list is needed for the unflattening, use the current
page’'s view port |ist.

i f (gBackwashShape == nil) /* first page */
{
nunVi ewPorts = GXCGet ShapeVi ewPort s(*t hePage, nil);
vpLi st HIl = TenpNewHandl e(nunVi ewPorts * si zeof (gxVi ewPort),
&anOSErr) ;
grErr = (gxG aphi csError) anCSErr;
nrequire_action(grErr, TenpNewHandl e_Fail ed,
Rel easeResour ce( gxShapeHdl ) ;) ;
HLock(vpLi st Hdl ) ;
GXCet ShapeVi ewPort s(*t hePage, (gxViewPort *) *vpListHdl);
gBackwashShape = Handl eToShape( gxShapeHdl , nunVi ewPort s,
(gxViewPort *) *vpListHdl);
Di sposHandl e(vpListHdl);/* all done with this */

i f (gxShapeHdl)
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Rel easeResour ce( gxShapeHd! ) ;
nrequi re( GXGet Graphi csError (&grErr), Coul dNot Set UpShape) ;

/*
Now use the current page format to obtain the page di mensions.
Use the dinensions and the bounds of the picture shape to
center the page. Once the shape is centered, add it behind the
shapes that constitute the contents of the page.

*/
GXGet For mat Di mensi ons(t heFormat, &pBounds, nil);
gr Err = GXGet JobEr r or ( GXGet Job() ) ;
nrequire(grerr, GetFormatDi ns_Fail ed);

CX
cy

pBounds. | eft + (pBounds.right - pBounds.left) >>1;
pBounds.top + (pBounds. bottom - pBounds.top) >>1;

GXGet ShapeBounds( gBackwashShape, 0, &pBounds);

px = pBounds.left + (pBounds.right - pBounds.left) >>1;
py = pBounds.top + (pBounds. bottom - pBounds.top) >>1;
GXMoveShapeTo( gBackwashShape, c¢x-px, cy-py);

GXSet Pi cturePart s(*t hePage, 1, 0, 1, &gBackwashShape,
nil, nil, nil);
GXGet Graphi csError (&grErr);

For war dMessage_Fai | ed:
Not Addi ngBackwash:
Despool Resour ce_Fai | ed:
TenpNewHandl e_Fai | ed:
Coul dNot Set UpShape:

Get Format Di ns_Fai | ed:

return grErr;

}

After forwarding the GXDespool Page message, BWDespool Page makes sure that
the background-picture-configuration collection item is available in the job collection.
If the item is not found in the job collection, it means that the background picture panel
was never opened because that event triggers the adding of the item to the collection.
If the panel was never opened, then the user is printing without dialog boxes, and no
background picture is added to the pages. In this case, BWDespool Page does not
return an error because the function did not really fail. This is accomplished in the
nrequi re_acti on call, which changes the error code to noEr r and branches to

the end of the function.
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If the background-picture-configuration collection item is found, BWDespool Page
checks to see if the global variable for the background picture shape is ni | . If so,
BWDespool Page reads the resource from the spool file and unflattens it into a
picture shape.

Finally, BWDespool Page centers the background picture shape on the page and adds
the shape to the page contents.

Closing the Spool File

When QuickDraw GX finishes with the spooling of a document, it sends the

GXA oseSpool Fi | e message, which is described on page 4-79 in the chapter
“Printing Messages.” The background picture printing extension overrides this
message with the BWO oseSpool Fi | e function, shown in Listing 2-17, to dispose
of the picture shape that it allocated for the background picture.

Listing 2-17 The BWO oseSpool Fi | e override function

OSErr BWC oseSpool Fi | e( gxSpool Fil e t heSpool Fil e,
| ong cl oseOpti ons)

{
i f (gBackwashShape != nil)
{
GXDi sposeShape( gBackwashShape) ;
gBackwashShape = nil;
}
return Forward_GXC oseSpool Fil e(theSpool File, closeOptions);
}

Shutting Down the Background Picture Extension Environment

When the background picture printing extension is finished, it needs to deallocate

the globals that it allocated in its override of the GXI ni ti al i ze message. In the
background picture extension, the override of the GXShut Down message, BWShut Down,
calls the Di sposeMessaged obal s function to do that deallocation, as shown in
Listing 2-18. The GXShut Down message is described on page 4-44 in the chapter
“Printing Messages.”

Listing 2-18 The BWshut Down override function

CSErr BWShut Down()

{
Di sposeMessaged obal s();

return noErr;
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Using Resources in Printing Extensions

2-32

You must create a number of resources that define your printing extension and provide
QuickDraw GX with the information that it needs to properly load and execute the
extension. The resources an extension contains are defined in a printing extension file of
type ' pext ' . Each printing extension file must include certain resources and may
include some optional resources, as shown in Table 2-5.

Table 2-5 Resource types used to define a printing extension

Resource

type Count Description

‘vers' 1 or more Records version and compatibility information for
your extension

'scop' 1 or more Defines with which devices and drivers the extension
is compatible

" eopt’ 1 Tells QuickDraw GX when to load the extension

"over' 1-4 Defines which messages your extension needs to receive

"| oad' 1 Specifies the order in which extensions are installed
in the message chain

"stat' 0 or more Defines status messages for display

"plrt’ 0 or more Defines printing alert messages for display

"ppnl’ 0 or more Defines the contents of a panel that you are adding to
a dialog box

"xdtl' 0 or more Provides information that QuickDraw GX needs to

execute panel controls

"ptyp' 0 or more Defines characteristics of a paper type

Most of these resource types are described in the chapter “Printing Resources” in

this book. The panel (' ppnl ' ), extended panel (' xdt|"'), and paper type (' ptyp')
resources are described in Inside Macintosh: QuickDraw GX Printing. This section provides
examples of these resources as used in the background picture printing extension.

The contents of the file backwash. r, which contains the resource definitions for the
background picture printing extension, are shown in the QuickDraw GX sample code.

To avoid conflicts with resources defined by printer drivers, application programs, and
Macintosh system software, the resources that you define for your printing extension
must have IDs in the range 0x9600 (-27136) through 0x97FF (-26625). Most of the
resources have specific ID values that you must use with them; these IDs are shown in
the examples in this chapter and are defined in the resource descriptions in the chapter
“Printing Resources” in this book.
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All of the resources that you define for your printing extensions need to be loaded into
the system heap and need to be purgeable. System resources are stored in the system
heap as opposed to the application heap, where application resources are stored.
Purgeable resources can be purged by the Memory Manager when space is required, as
described in Inside Macintosh: Memory. You need to specify these attributes in the first
line of every resource that you define for your extensions, as is done in every resource
example in this chapter.

Defining Code Segments in Your Printing Extension

The code segments that you use to create your printing extension must use segment type
" pext ', which is defined by the constant gxPri nti ngExt ensi onType. The ID of
your first code segment needs to be 0, and you need to increment the ID by 1 for each
subsequent segment in your extension.

Defining Version Compatibility for Your Printing Extension

Your printing extension must contain at least one version (' ver s' ) resource that defines
its compatibility with QuickDraw GX. Version resources are used to record version
information for Macintosh applications. You need to include a version resource with

an ID of gxPri nti ngExt ensi onBasel Dthat defines with which version of
QuickDraw GX your extension is compatible.

IMPORTANT
You must include the version resource or your extension will not load. s

For the current version, the value of the first byte of the resource definition must be
either 1 or 0. Listing 2-19 shows the version resource that defines QuickDraw GX
compatibility for the background picture printing extension.

Listing 2-19 The QuickDraw GX version resource for the background picture printing extension

resource 'vers' (gxPrintingExtensionBasel D, sysHeap, purgeable) {
0x0,
0x0,
rel ease,
0x0,
ver US,

H

You can also include standard version resources in the resource files for your printing
extension. These resources are described in Inside Macintosh: Macintosh Toolbox Essentials.
Listing 2-20 shows the standard version resources for the background picture printing
extension.
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Listing 2-20 The standard version resources for the background picture printing extension

2-34

resource 'vers' (1, sysHeap, purgeable) {
0x1,
0x0,
bet a,
0x2,
ver US,
"1.0b2",
"1.0b2, © Apple Conputer, Inc. 1992-1993"

H

resource 'vers' (2, sysHeap, purgeable) {
Ox1,
0x0,
bet a,
0x2,
ver US,
"1.0b2",
"Backwash v1.0b2"

b

Defining the Scope of Your Printing Extension

When you write a printing extension, you must define the types of devices and drivers
with which your extension is compatible. You do this by including an extension scope
(" scop' ) resource in your extension. The extension scope resource is described in detail
on page 6-26 in the chapter “Printing Resources.”

The scope of your printing extension can range from very general to quite specific. The
scope of some extensions is known as universal scope, which means that the extension
can run on any device. The scope of other extensions is defined in terms of the specific
devices on which the extension can run. And the scope of yet other extensions is defined
in terms of the specific devices on which the extension cannot run. Many extensions that
affect only the final image on the printed page can be defined with universal scope.
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There are three kinds of extension scope resources used in printing extensions, each of
which has a unique ID defined for it. The constants for these IDs are shown in Table 2-6.

Table 2-6 Identifiers for the extension scope resource
Constant Explanation
gxDri ver Scopel D Defines with which imaging systems the

extension is compatible. Four imaging systems
types are supported: raster, PostScript, vector,
and universal.

gxPrinter Scopel D Defines specific devices with which the
extension is compatible.

gxPrinter Excepti onScopel D Defines specific devices with which
the extension is not compatible.

The declarations of these and other constants that are used in printing extension
resources are shown in the section “Summary of Printing Resources” beginning on
page 6-90 in the chapter “Printing Resources.”

The background picture printing extension is compatible with all raster and PostScript
printing devices. Its extension scope resource is defined as shown in Listing 2-21.

Listing 2-21 The extension scope resource for the background picture printing extension

resour ce gxExtensi onScopeType (gxDriver Scopel D, sysHeap,

pur geabl e)
{
{
' post ', /* conpatible with PostScript printers */
"rast’ /* conpatible with raster printers */
b
b

You can include multiple extension scope resources in your printing extension file to
pinpoint the devices on which the extension runs. Typically, you use one extension scope
resource to define the imaging systems that your extension is compatible with, and you
add other extension scope resources to include or exclude specific devices. Listing 2-22
includes three extension scope resources.
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Listing 2-22 An example of extension scope resources

2-36

resour ce gxExtensi onScopeType (gxDriver Scopel D, sysHeap,

pur geabl e)

{

{

"vect'; [* conpatible with all vector devices */

' post’; /* conpatible with all PostScript devices */

s
b
resour ce gxExtensi onScopeType (gxPrinterScopel D, sysHeap,

pur geabl e)

{

{

"lwsc'; /* al so conpatible w Personal LaserWiter SC */

s
b
resour ce gxExtensi onScopeType (gxPrinterExcepti onScopel D, sysHeap,

pur geabl e)

{

{

'oddl'; /* not conmpatible with oddl device */

s
b

The resources in Listing 2-22 indicate that the printing extension is compatible with all
PostScript and vector devices except for the one that is identified as ' odd1' and with
no raster devices except for the Personal LaserWriter SC.

Optimizing the Use of Your Extension

You must include an extension optimization (' eopt ' ) resource in your printing
extension file to provide QuickDraw GX with information about when the extension
needs to be loaded into memory. This information makes it possible to optimize the use
of printing extensions, thus maximizing performance during the printing process. The
optimization resource has an ID of gxExt ensi onOQpt i mi zat i onl D.

QuickDraw GX also uses the values in this resource to determine if your extension has
to be available on the user’s system or on a print server if the user is printing from a
print server on a network. For example, an extension that overrides messages during the
despooling process needs to be available on the system that is communicating with the
printer, while an extension that overrides messages during the spooling process needs
to be available on the system that is creating the spool file. You need to carefully choose
which of the optimization flags to include in the extension optimization resource for
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your printing extension. Including the wrong flag can cause performance degradation or
worse, so choose carefully from among the flag values. The constants for these flags,
each of which is a Boolean value, are shown in Table 6-11 on page 6-30 in the chapter
“Printing Resources.”

Listing 2-23 shows the extension optimization resource for the background picture
printing extension, which modifies each page of a document as it is despooled.

Listing 2-23 An example of an extension optimization resource

resource 'eopt' (gxExtensionOptinizationl D, sysHeap, purgeabl e)

{
{
gxDont Execut eDur i ngl magi ng,
gxDont NeedDevi ceSt at us,
gxChangePageAt GXDespool Page,
gxDont ChangePageAt GXI magePage,
gxDont ChangePageAt GXRender Page,
gxNot Ser ver PresenceRequi r ed,
gxd i ent PresenceRequired
b

b

The despooling process during the imaging phase of printing is described in the chapter
“Introduction to Printing Extensions and Drivers” in this book. The GXDespool Page
message is described on page 4-75, the GXI nragePage message is described on

page 4-94, and the GXRender Page message is described on page 4-96 in the chapter
“Printing Messages.”

Specifying Which Messages Your Extension Overrides

You must include an override (" over ' ) resource in your printing extension file to
provide QuickDraw GX with a list of the messages that your printing extension is
overriding. Each entry in the override resource specifies a message and information
about the resource in which the code segment for the message override is found. You
typically include separate override resources for universal messages and for messages
specific to an imaging system, as shown in Listing 2-24.

The code segment information for each message includes the resource ID of the code
segment and the offset into the code segment for the instruction to jump to the message
override function. The first 4 bytes of the code segment are reserved for use by
QuickDraw GX and must be 0; thus, the first offset location is 4.

Each override resource in a printing extension has an ID of 0 for messages specific to an
imaging system and an ID of gxExt ensi onOverri del D (-1) for universal messages.
Unlike printer drivers, printing extensions may not override messages that

QuickDraw GX sends to ensure compatibility with the Macintosh Printing Manager.
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Listing 2-24 Override resources for a printing extension

2-38

#def i ne segnent| D NewSegnentI D /* defined as part of the make */
#define firstOfset 4
#def i ne kRaster MsgsOVerri del D gxPrintingDriverBasel D+1

resource gxOverrideType (gxExtensionUniversal Overridel D, sysHeap,

pur geabl e)

{

{

gxlnitialize, segnment I D, firstOffset+0,

gxShut Down, segnent I D, firstCOffset+4,

gxDespool Page, segrment I D, firstOffset+8,

gxSet upl mageDat a, segnentI D, firstCOffset+12,

gxQpenConnection, segnentlD, firstCOffset+16,

gxCl oseConnecti on, segnent 1 D, firstOffset+20,

gxSt art SendPage, segnentlD, firstOfset+24,

gxFi ni shSendPage, segnentl D, firstOfset+28,

gxDefaul tPrinter, segnmentlD, firstOffset+32,

gxWi t eDat a, segnent I D, firstOfset+36,

gxCheckSt at us, segrment I D, firstOffset+40,

gxGet Devi ceSt at us, segnent I D, firstOffset+44,

gxCreat el mageFil e, segnent I D, firstOffset+48,

gxFet chTaggedDat a, segnent I D, firstOffset+52,

b
s
resource gxOverrideType (gxExtensionl magi ngOverridel D, sysHeap,

pur geabl e)

{

{

gxRast er Dat al n, segrment I D, firstOffset+56,

gxRast er Li neFeed, segnentI D, firstOffset+60,

s
b

The first resource in Listing 2-24 lists the universal messages that the extension
overrides, and the second resource specifies the messages that are specific to a raster
imaging system and that the extension overrides. Each message listed in the resources
specifies the name of the message, the ID of that segment, and where to find the message
in the jump table. The ID of the code segment for all of these messages is defined by the
constantsegnent | D. The jump statements to the code that implements the overrides
are each 4 bytes long. The first is found at the first offset location (byte 4), and each
subsequent jump statement is found 4 bytes beyond the previous one.
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Defining the Loading Order of Your Extension

You also need to include an extension load (' | oad' ) resource for your printing
extension to tell QuickDraw GX the default value that specifies where to load your
extension into the printing message chain. If you have one or more message overrides
that prefer to handle a message before or after other handlers, you can specify that in
this resource. The value that you define in your extension load resource specifies the
default loading order for your extension when it is first added to the system. The user
can modify the loading order of extensions by using the Extension Setup dialog box.

Note

The value that you specify in the extension load resource for your
extension provides a default. It is used by QuickDraw GX as a hint.
Because the user can change the order, you do not have any guarantee
regarding the load order of your extension. u

The constants for the values that you can specify in your extension load resource are
shown in Table 2-7.

Table 2-7 Loading order constants for an extension
Constant Explanation
gxExt ensi onLoadFi r st This extension is loaded as the top message

handler in the printing message chain

gxExt ensi onLoadAnywher e This extension can be loaded anywhere in the
print message chain because its message
overrides don’t depend on a handling order

gxExt ensi onLoadLast This extension is loaded as the bottom message
handler in the print message chain

The extension load resource for the background picture printing extension is shown in
Listing 2-25.

Listing 2-25 The extension load resource for the background picture extension

resour ce gxExtensi onLoadType (gxExtensi onLoadl D, sysHeap, pur geabl e)

{

gxExt ensi onLoadFi r st

b

The background picture extension draws the background picture on each page after the
page has been fully composed. Thus, this printing extension should be loaded first in the
message chain, which means that it receives messages after all other message handlers.
Then the printer driver and any other message handler can modify the page contents at
despool time prior to the background picture being drawn.
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This chapter describes how you can develop printer drivers for printing documents with
QuickDraw GX on printing devices. For example, you might develop a printer driver
that allows a third-party printer or plotter to print documents created by any application
that uses QuickDraw GX.

To use this chapter, you need to be familiar with how the printing features in
QuickDraw GX work. Inside Macintosh: QuickDraw GX Printing describes these
printing features and gives you an overview of the printing process.

Printer drivers include a number of resources. Before reading this chapter, you need
some understanding of Macintosh resources and resource files. You can read about them
in the Resource Manager chapter in Inside Macintosh: More Macintosh Toolbox.

Printer drivers use collections, which are managed by the Collection Manager.

Drivers are activated by messages, which are managed by the Message Manager.

You need to know about the Collection Manager and Message Manager components of
QuickDraw GX to understand how to develop drivers. The chapter “Introduction to
Printing Extensions and Drivers” in this book provides an overview of using these
managers in printer drivers. Both of them are described in Inside Macintosh:

QuickDraw GX Environment and Utilities.

This chapter begins with an overview of printer drivers and then discusses

n the tasks that any printer driver must accomplish

n the source files for a typical printer driver

n the printing messages used to create a printer driver

n the ImageWriter Il printer driver as an example of how to construct a printer driver
n the resources used to create the ImageWriter Il driver

n the user interface requirements for QuickDraw GX printer drivers

For specific reference information about the messages that you override to develop a
printer driver, see the chapter “Printing Messages” in this book. For specific reference
information about the resources that you need to include in your printer driver file, see
the chapter “Printing Resources” in this book.

Note

The code samples presented in this chapter are taken from a recent
version of the the sample code. These samples are not complete and may
have been slightly modified since printing. You can find the latest
version of the code in the QuickDraw GX sample code. u

About Printer Drivers

Macintosh system software uses device drivers to communicate information to hardware
devices. A printer driver is a device driver—an independent software component that
the system software uses to convert document data into printed output on a peripheral
device such as a printer or plotter. In the QuickDraw GX environment, a printer driver
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sends QuickDraw GX data and instructions in a form specific to the printing device that
it drives and manages the communications with that printing device.

Each printer driver has a Chooser interface through which the user can select

communications parameters or special features of the driver. Each driver also displays
status and alert information to the user through the Finder, as described in the section
“Displaying Status Information and the Printing Alert Boxes” beginning on page 3-41.

QuickDraw GX allows the user to print documents to a different computer than is used
to create the documents. This is often the case when a network includes a print server
that several computers share. When the same computer is used, only one copy of your
driver is required. When different computers are used, a copy of your printer driver
must reside both on the computer that is sending the document to be printed and on the
computer that is communicating with the printing device. The use of more than one
copy of your driver is generally invisible to you, but understanding it does come into
play because of how status and error conditions are handled in your driver. This is
described in the section “Handling Status and Alert Conditions” beginning on page 3-9.

You need to develop a separate driver for each hardware device that has different
characteristics. Developing a printer driver is different for each imaging system.

n Raster imaging system drivers convert QuickDraw GX shapes into raster data—
blocks of data representing the pixels in an image—which are sent to raster printing
devices to produce printed output. The Apple ImageWriter is an example of a raster
printing device.

n PostScript imaging system drivers convert QuickDraw GX shapes into PostScript
instructions, which are sent to PostScript printing devices to produce printed output.
The Apple LaserWriter Pro 600 is an example of a PostScript printing device.

n Vector imaging system drivers convert QuickDraw GX shapes into vectors, which are
sent to vector printing devices to produce printed output. Plotters that use HPGL are
examples of vector printing devices.

A printer driver consists of resources that define the driver to the printing system. A
printer driver is a message handler in a message chain. QuickDraw GX communicates
with a driver by sending printing messages down the message chain. A driver receives
a printing message by defining the set of messages it wishes to receive and act on. For
example, a printer driver that supports raster printing devices overrides the messages
for the raster imaging system.

Although you need to specify a fair amount of information in your printer driver
resources, you can create drivers for many printing devices without writing very much
code. QuickDraw GX provides default implementations of all of the tasks that a printer
driver needs to accomplish, which means that you only need to override the printing
messages that relate to specific or unique qualities of your printing device. For example,
some PostScript printer drivers can use all of the default implementations of printing
messages, with any device-specific parameters defined in the resource descriptions that
you provide.
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Each of the following sections describes a task that a QuickDraw GX printer driver needs
to manage:

n writing document data to the spool-file when the application initiates the
printing process

n reading document data from the spool file when creating the printed output

n converting QuickDraw GX shapes into a format that the printing device can
understand

n handling the physical communication of data with the printing device

n interacting with the Finder to respond to Printing menu events

n providing a Chooser interface so that users can select your driver

n reporting status and alert conditions to the user

n providing compatibility with the Macintosh Printing Manager application interface

Each printing task is accomplished during one of the phases of printing, which are
described in the chapter “Introduction to Printing Extensions and Drivers” in this
book. Some of the printing tasks execute in the foreground and others execute in the
background. A foreground task takes control of the computer, preempting the user
from performing any other application tasks. A background task operates by taking
control of the computer for brief periods of time while the application has relinquished
time, allowing the user to continue working.

Writing Data to the Spool File

The first task that a QuickDraw GX printer driver needs to manage involves spooling
a document to disk. During spooling, which occurs in the foreground, the application
writes document data to a spool file by sending an intermediate representation of the
document (which can be a portable digital document) to disk. Spooling occurs when
the application calls the GXSt ar t Job function, which causes QuickDraw GX to send
the GXSt ar t Job message.

Spooling of the document data to the spool file is handled by five messages:
GXCr eat eSpool Fi | e, GXSpool Page, GXSpool Dat a, GXSpool Resour ce, and
GXConpl et eSpool Fi | e.

The QuickDraw GX default implementations of the spooling messages provide the basic
spooling functionality. You generally override these messages in a printing extension or
printer driver to add specific data handling, such as encrypting the data that is sent to
the spool file. If you are taking advantage of the default handling of these spooling
messages, you always need to forward the messages before or after adding your own
functionality.

If you choose to totally override a spooling message, that is, you choose not to forward

it so that the default implementation can perform its tasks, you must handle all spooling
on your own. This means that you must totally override all of the spooling messages and
take care of writing the data to the spool file. You only need to do this if you are
developing a driver that needs to create a custom spool-file format.
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You can find a complete description of the interface and functionality of each of the
spooling messages in the section “Spooling Messages” beginning on page 4-67 in the
chapter “Printing Messages.”

Spooling Translated QuickDraw Data in Print Files

When spooling a file that contains QuickDraw drawing commands,
QuickDraw GX by default stores untranslated QuickDraw data in the
print file. When the print file is despooled and imaged, QuickDraw GX
then converts the data to QuickDraw GX shapes and prints them. If you
want to force QuickDraw GX to translate QuickDraw data to
QuickDraw GX shapes before spooling, you can override the

GXFet chTaggedDat a message that QuickDraw GX sends at spooling
time to fetch resource data of type ' pcf g' . Your override should
forward the message, and then clear the highest-order bit of the data
that is returned from the message. If the data’s highest-order bit is
cleared, QuickDraw GX translates and stores the data in the print file as
QuickDraw GX shapes. For more information on QuickDraw data in
print files, see the discussion of the ' pi ct' tag object in the advanced
printing features chapter of Inside Macintosh: QuickDraw GX Printing. u

Reading Data From the Spool File

During the first part of the imaging phase of printing, QuickDraw GX despools each
document from disk. During despooling, which occurs in the background, your printer
driver reads the spooled document from the spool-file. Depooling of the document data
from the spool-file is handled by five messages, which are complementary to the
spooling messages: GXCount Pages, GXDespool Page, GXDespool Dat a,

GXDespool Resour ce, and GXCl oseSpool Fi | e.

The QuickDraw GX default implementations of the despooling messages provide

the basic despooling functionality. You generally override these messages in a printing
extension or printer driver to add specific data handling, such as decrypting the data
that you encrypted in your overrides of the spooling messages. If you are taking
advantage of the default handling of these despooling messages, you always need to
forward the messages before or after adding your own functionality.

If you choose to totally override a despooling message, that is, you choose not to
forward it so that the default implementation can perform its tasks, you must handle all
despooling on your own. This means that you must totally override all of the despooling
messages and take care of reading the data from the spool-file. As with spooling, you
only need to do this if you are implementing a driver that needs to create a custom
spool-file format.

You can find a complete description of the interface and functionality of each of the
despooling messages in the section “Despooling Messages” beginning on page 4-74
in the chapter “Printing Messages.”
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Despooling Print Files Containing QuickDraw Picture Data

When a document containing QuickDraw imaging commands is
spooled, QuickDraw GX by default saves the QuickDraw data for each
page in a tag object of tag type ' pi ct' attached to a rectangle shape. If
you examine the contents of a despooled file, note that the presence of a
rectangle shape with such an attached tag object indicates the presence
of QuickDraw picture data. For more information, see the discussion of
the ' pi ct' tag object in the advanced printing features chapter of Inside
Macintosh: QuickDraw GX Printing. u

Converting QuickDraw GX Shapes

During the second part of the imaging phase of printing, your printer driver needs to
convert the QuickDraw GX shape or shapes that compose each page into instructions
that your printing device can use to produce the printed version of the page. This
process of rendering each page into printable form takes place in the background.
Different kinds of printing messages are sent during rendering:

n Universal imaging messages are always sent during the rendering phase. The
universal imaging messages include GXSet upl mageDat a, GXI mageJob,
GXI mageDocurent , GXI magePage, and GXRender Page.

n Raster imaging messages are only sent when a user is printing to a device that uses
the raster imaging system. The raster imaging messages are: GXRast er Dat al n,
GXRast er Li neFeed, and GXRast er PackageBi t map.

n PostScript imaging messages are only sent when a user is printing to
a device that uses the PostScript imaging system. Some of the
PostScript imaging messages are: GXPost Scri pt QueryPri nt er,
GXPost Scri pt Get Pri nt er d yphsl nf or mat i on, GXPost Scri pt Ej ect Page,
and GXPost Scr i pt ProcessShape.

n Vector imaging messages are only sent when a user is printing to a device that uses
the vector imaging system. The vector imaging messages are:
GXVect or PackageShape, GXVect or LoadPens, and GXVect or Vect or i zeShape.

The QuickDraw GX default implementations of the imaging messages provide the basic
imaging functionality. You generally override some of these messages to manage the
specifics of your device. Although you can override any of the messages to customize
your driver, you often only need to override the GXSet upl mageDat a universal imaging
message to initialize your device, and then override some of the messages specific to the
imaging system to handle your device.

If you are developing a printer driver for a PostScript device, you can likely use the
default implementations for many PostScript devices, whereas you usually have to
override the raster and vector imaging messages to generate the unique data sequences
required by each raster and vector device.

You can find a complete description of the interface and functionality of each of the
imaging messages in the chapter “Printing Messages” in this book.
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Communicating With the Printing Device

During the device communications phase of printing, QuickDraw GX sends the data that
composes the rendered form of each page to the printing device. This phase takes place
in the background and is the phase during which physical communications with your
device takes place.

Note

The device communications phase of printing can take place on a
different computer than the computer on which imaging takes place.
You need to keep this in mind when writing your code. For example, the
code that you use to access a file during this phase needs to take this fact
into account. u

QuickDraw GX normally handles device communications with these operations:

n Initiates communications with the GXOpenConnect i on message and terminates
communications with the GXCl oseConnect i on message.

n Initiates the sending of data for a page with the GXSt ar t SendPage message and
terminates sending of the page data with the GXFi ni shSendPage message.

n Adds data for a page to an output buffer with the GXBuf f er Dat a message.
QuickDraw GX sends the buffered data to the printing device with the
GXDunpBuf f er message. QuickDraw GX then sends the GXFr eeBuf f er
message to wait for the completion of buffer processing.

n Sends data directly to the printing device (without buffering) with the
GXW i t eDat a message.

The QuickDraw GX default implementations of the device communications messages
handle communicating with your printing device for you. QuickDraw GX provides
different versions of these messages for the different kinds of standard 1/0: serial,
Printer Access Protocol (PAP), or not-connected. You specify the communications
type of your printing device in your driver resources, as described in the chapter
“Printing Resources” in this book.

You override the printing device communications messages when you need to
customize the handling of the communication. For example, you can override the
GXOpenConnect i on message to verify that a printing device of your type is connected
to the computer and that the printing device is working properly. If you are writing a
driver to capture printer output and store it in a file rather than directly communicate

it to a printing device, you can override the GXBuf f er Dat a message and store the
buffered data in a file. If you need to modify the primitive 1/0 handling for your
printing device, you can override the GXW i t eDat a message.

You usually forward these messages after adding your own instructions about handling
them. If you choose to create your own communications buffering scheme, you can
totally override the GXBuf f er Dat a, GXDunpBuf f er, and GXFr eeBuf f er messages.

You can find a complete description of the interface and functionality of each of the
printing device communications messages in the section “Device Communications
Messages” beginning on page 4-131 in the chapter “Printing Messages.”
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Interfacing With the Finder

The Macintosh Finder sends five messages that you might need to override in your
driver: GXGet DTPMenuLi st , GXDTPMenuSel ect ,GXlI nitial i zeSt at usAl ert,
GXHandl eAl ert Event , and GXHandl eAl ert Fi | t er. You override these messages
to add any items to the Printing menu of the Finder and to handle events that occur in
those items.

You can find a complete description of the interface and functionality of each of these
Printing menu messages in the section “Finder Menu Messages” beginning on

page 4-169 in the chapter “Printing Messages.” Desktop printers and the menu choices
associated with them are described in Inside Macintosh: QuickDraw GX Printing.

Providing a Chooser Interface

You need to make it possible for the user to choose your driver in the Chooser and to set
any options that you provide, including various possibilities for communicating with
your printing device, such as port options and baud rates.

You specify the connection possibilities for your driver in a look (' | ook' ) resource,
which is used by the Chooser to display choices to the user. The look resource references
the communications ( conmi ) resources that you provide, which allows QuickDraw GX
to configure the device communications after the user makes a selection. The look and
communications resources are discussed in the section “Using Resources in Drivers”
beginning on page 3-53 and are described in detail in the chapter “Printing Resources”

in this book.

You also need to define Chooser package (' PACK' ) and list definition (' LDEF' )
resources for the Finder interface to your printer driver, just as you do for any other
Macintosh driver. These resources are described in the Finder interface chapter in
Inside Macintosh: More Macintosh Toolbox.

Handling Status and Alert Conditions

During the device communications phase of printing, you need to provide status
information to the user through the Finder, and you need to handle error or alert
conditions that occur on your printing device.

Status information is displayed in the desktop printer window, which is provided by the
Finder. While your printer driver is handling the printing of a job, you update the status
information that is displayed in this window with text strings such as “Downloading
fonts to printer” or “Opening connection.”

When a user is printing on a network with a print server, two copies of your driver are
in use at the same time: one on the computer on which the user initiated printing (the
client), and another on the server that is connected to the printing device. Several user
machines can be communicating with the print server simultaneously, so the Finder
arbitrates which status information is sent to which driver on which user machine.

In status (' st at ' ) resources that you include with your driver, you define the status
text. When you want to display status information to the user, you call the
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GXReport St at us function, including the ID of the status text that you want shown.
The Finder receives the status information from the GXReport St at us function and
sendsa GXW i t eSt at usToDTPW ndow message to the copy of your driver that is
running on the machine that initiated printing. The default implementation of the
GXW i t eSt at usToDTPW ndow message converts the status text ID into a string (by
accessing the resource) and calls the GXW i t eDTPDat a function to display the string.

Figure 3-1 shows the display of a status text string in the desktop printer window.

3-10

Figure 3-1 The printing status displayed in a desktop printer window
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You can override the GXW i t eSt at usToDTPW ndow message if you need to add
information to the status text string at run time. For example, if you are composing

a status text string that includes the current page number, you could override this
message. In your override, you would determine if the current status text string is the
one that you want to change, and produce a text string that incorporates the page
number into it.

You need to alert the user when certain conditions arise during the printing of

a document; for example, when the printing device runs out of paper, when the
printing device requires that a sheet of paper be fed manually, or when a hardware
error has occurred.

When these kinds of conditions occur, you have to alert the user, who then must take an
action before printing can continue. The standard way to handle this is with a printing
alert box. QuickDraw GX can manage displaying your printing alert box when you
define printing alert (' pl rt ') resources. These resources automate the creation and
display of alert boxes.

You implement handling of a printing alert box with the GXAl ert TheUser function,
as described in the chapter “Printing Functions for Message Overrides” in this book. An
example of using the GXAl ert TheUser function is shown in Listing 3-15 on page 3-42.
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You can find a complete description of the interface and functionality of each of the
status and error-handling messages in the chapter “Printing Messages” in this book.
You can find descriptions of the status and printing alert resources in the chapter
“Printing Resources” in this book.

Providing Compatibility With the Macintosh Printing Manager

A final task to manage in your printer driver is how to interface to applications that use
the Macintosh Printing Manager in the Macintosh Operating System. QuickDraw GX
provides a default translation from Macintosh Printing Manager calls into QuickDraw
GX messages, which allows those applications to use your printer driver without change.

You can customize this conversion with several resources. You can also override the
default implementations of the Macintosh Printing Manager compatibility messages,
which include such messages as GXPr QpenDoc, GXPr Cl oseDoc, GXPr OpenPage,
GXPr Jobl ni t, GXPr Val i dat e, and GXPr JobMer ge.

You can find a complete description of the interface and functionality of each of the
Printing Manager compatibility messages in the section “Compatibility Messages”
beginning on page 4-147 in the chapter “Printing Messages.” You can find a description
of the compatibility resources in the section “Resources Used for Printing Extensions and
Printer Drivers” beginning on page 6-12 in the chapter “Printing Resources.”

Writing Printer Driver Files

After you know which messages you need to override as part of managing certain
printing tasks, you need to write your printer driver in three kinds of files:

n You need to write a jump table in an assembly-language file so that QuickDraw GX
can invoke the correct code in response to the printing messages that it sends.

n You need to write your message override functions in code files (typically, C language
files).

n You need to define in Macintosh resource files the resources that contain the data for
your printer driver.

The content of each of these file types is reviewed in this section, with sample code from
the ImageWriter Il printer driver included. The complete contents of the ImageWriter Il
driver files are found in the QuickDraw GX sample code.

Each driver must include one or more assembly-language jump tables, one or more files
of code (in assembly-language, C, Pascal, or some other language) to write the functions
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that the driver performs, and one or more resource files. The ImageWriter 1l printer
driver consists of the files shown in Table 3-1.

Table 3-1 Files used to implement the ImageWriter |l printer driver
Filename Contents
ConmmonDefi nes. h The header file containing values and types used in other files

Chooser Support. a The assembly-language defines for working with the
Chooser-related resources

Chooser Support.c The code for the resources used by the Chooser

Chooser Support.r The resources needed for the driver to work with
the Chooser

newapp. a The jump table for the overrides provided in the
newapp. ¢ module

newapp. c The implementations of the QuickDraw GX printing
messages that this driver overrides

newapp. r The resources needed for the QuickDraw GX printing
messages

ol dapp. a The jump table for the overrides provideded in the

ol dapp. ¢ module

ol dapp. c The implementations of message overrides for compatibility
with the Macintosh Printing Manager

ol dapp. r The resources needed for the Macintosh Printing Manager
compatibility messages

This section describes the contents of several of these files. The complete files are found
in the QuickDraw GX sample code.

The ImageWriter Il printer driver is divided into two portions:

n The portion that provides the overrides of the QuickDraw GX printing messages is
found in the files newapp. a, newapp. c, and newapp. r.

n The portion that provides the overrides of the Macintosh Printing Manager
compatibility messages is found in the files ol dapp. a, ol dapp. ¢, and ol dapp. r.

You can develop your printer driver in any number of files. Some developers find it
convenient to separate the Macintosh Printing Manager compatibility portion of the code
from the QuickDraw GX printing message portion, while others use different criteria to
decide which code goes in which file.

Message Overrides and the Jump Table

You need to tell QuickDraw GX where (in which segment and at what offset from the
beginning of that segment) to find the code for each printing message that you are
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overriding. You do this by defining an assembly-language jump table. The contents of
the file newapp. a, which defines the jump table for the ImageWriter Il printer driver,
are shown in the QuickDraw GX sample code.

The jump table links the appropriate function into your code and provides a jump
statement to invoke that function. The override (' over' ) resource tells QuickDraw GX
where to look (at which offset) in the jump table to find the jump statement for a specific
printing message name. In this way, QuickDraw GX knows which of your functions to
call to respond to the messages in which you are interested.

You define a jump table with one jump (JMP) statement for each message that you
override. You also define an override resource that specifies the offset in that jump
table for each message. The jump table and override resource must be coordinated.
QuickDraw GX dispatches a printing message to your printer driver by jumping to
the routine whose location is specified in the appropriate location in the jump table.
The override resource is described in the section “The Override (‘over’) Resource”
beginning on page 6-13 in the chapter “Printing Resources.”

QuickDraw GX reserves the first 4 bytes for its own use, so the value of the constant
first O fset is4. These first 4 bytes are used by QuickDraw GX to maintain an owner
count and must be set to 0 in the jump table.

For example, the ImageWriter Il printer driver overrides the messages that are shown in
Table 3-2. This driver also overrides several Macintosh Printing Manager compatibility
messages, which are not shown in this table.

Table 3-2 Printing messages overridden by the ImageWriter Il printer driver
Message Why you override
Xinitialize To set up the environment so that the printer

driver can use predefined global values

GXShut Down To free the storage that was allocated by the
GXI'ni ti al i ze function

GXDef aul t Printer To modify the default printer object
characteristics, such as adding view devices
that the application can use

GXDef aul t Job To modify the default job characteristics, such
as which format is the default format

GXJobDef aul t For mat Di al og To modify the behavior or appearance of the
Page Setup dialog box

GXJobFor mat ModeQuery To provide support for direct-mode printing

GXOpenConnecti on To establish connection with the printing
device

GXSet upl mageDat a To modify the initialization data that is used for

imaging the entire job

continued
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Table 3-2 Printing messages overridden by the ImageWriter Il printer driver (continued)

Message
GXSt ar t SendPage

Why you override

To perform any actions required to set up printing
for the next page, such as alerting the user to
manually feed a piece of paper

GXRender Page To perform tasks during the imaging of each page

GXRast er PackageBi t map To perform your own translation from bitmaps

into character sequences for your device

GXRast er Li neFeed To send the codes to the printing device that cause

it to move the print head

The override resources for the ImageWriter Il printer driver must include an entry for
each of these printing messages, and the jump table must include a jump statement for
each. Listing 3-1 shows the override resource definitions from the newapp. r file. The
override resource definition for the Macintosh Printing Manager compatibility message
overrides, from the ol dapp. r file, is shown in the QuickDraw GX sample code.

Listing 3-1 Two override resources from the ImageWriter Il printer driver

#define firstOfset 4
#def i ne segnent| D NewSegl D

resource gxOverrideType (gxDriverUniversal Overridel D, sysHeap,

pur geabl e)

{
{
gxlnitialize, segrmentI D, firstOfset + O,
gxShut Down, segment I D, firstOffset + 4,
gxDefaul t Printer, segnentI D, firstOffset + 8,
gxDef aul t For mat , segnentI D, firstOfset + 12,
gxDef aul t Job, segnent I D, firstOfset + 16,
gxJobDef aul t Format Di al og, segnentID, firstOfset + 20,
gxJobFor mat MbdeQuery, segmentI D, firstOffset + 24
gxRender Page, segnent I D, firstOfset + 28,
gxQpenConnect i on, segnentI D, firstOffset + 32,
gxC oseConnecti on, segmentI D, firstOffset + 36
gxSt art SendPage, segnent I D, firstOfset + 40,
gxSet upl nmageDat a, segnentI D, firstOffset + 44,
b

b

/*
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The following are overrides for raster-specific nmessages,
including where to find themin the junp table.
*/
resource gxOverrideType (gxDriverlmagi ngOverridel D, sysHeap)
{

{
gxRast er PackageBi t map, segnentlID, firstOffset + 48,
gxRast er Li neFeed, segmentI D, firstOffset + 52,
b

H

In Listing 3-1, the name of each message is followed by the ID of the segment in which
its code resides (in this case, the constant segnent | D) and the byte offset of its jump
statement in the jump table. QuickDraw GX reserves the first 4 bytes for its own use,
so the value of the constant fi r st O f set is 4. These first 4 bytes are used by
QuickDraw GX to maintain an owner count and must be set to 0 in the jump table.

The ImageWriter Il printer driver includes two override resources for these printing
messages, as shown in Listing 3-1: the first defines which universal printing messages
the driver overrides, and the second defines which printing messages the driver
overrides that are specific to the raster imaging system. You need to define the universal
message overrides in a resource with a different ID than the resource in which you

define the message overrides that are specific to the imaging system. This is described in
the chapter “Printing Resources” in this book. The ImageWriter Il driver also includes a
third override resource for the Printing Manager compatibility messages that it overrides.

You implement the jump table as an assembly-language program that contains a jump
statement for each override function. You need to list the jump statements in exactly
the same order as you listed the message names in your override resource; otherwise,
QuickDraw GX will invoke the wrong function in response to a message. Listing 3-2
shows the jump table for the QuickDraw GX messages found in the override resources
in the newapp. r file.

Listing 3-2 The jump table for the ImageWriter Il printer driver

SD JunpTabl e PROC EXPORT
DC.L O
; Universal nessages
I MPORT SD Initialize

JWP SD Initialize

| MPORT SD_Shut Down
JW  SD_Shut Down
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| MPORT
JWP

| MPORT
JWP

| MPORT
JWP

| MPORT
JWP

| MPORT
JWP

| MPORT
JWP

| MPORT
JWP

| MPORT
JWP

| MPORT
JWP

| MPORT
JWP

SD DefaultPrinter
SD Defaul t Printer

SD Def aul t For mat
SD_Def aul t For mat

SD Def aul t Job
SD _Def aul t Job

SD _JobDef aul t For mat Di al og
SD_JobDef aul t For mat Di al og

SD _JobFor mat MbdeQuery
SD JobFor mat MbdeQuery

SD_Render Page
SD Render Page

SD_OpenConnecti on
SD OpenConnecti on

SD d oseConnecti on
SD _d oseConnecti on

SD_St art SendPage
SD St art SendPage

SD_Set upl mageDat a
SD_Set upl nageDat a

; Raster nessages

I MPORT
JWP

I MPORT
JWP

END

Note

SD PackageBi t map
SD PackageBi t map

SD Li neFeed
SD Li neFeed

The code shown in Listing 3-2 is for the MPW environment. If you are
programming in a different development environment, you might need
to use different assembler directives. You must, however, be certain to
include the initial 4 bytes (set to 0) and each JMP statement. u
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The EXPORT statement at the beginning makes the jump table public. The | MPORT
statements make it possible for your assembly-language program to reference the

C language functions that are performing your message overrides and to provide correct
linkage to those functions.

Because QuickDraw GX uses the first 4 bytes in the jump table to store the owner count
value, the first statement (DC. L) must be included. These bytes must all have the value 0
in them.

The name of each override function provided by the ImageWriter Il printer driver is
prefixed with the string SD_ to differentiate it from other overrides of the same
message. This means that the driver’s override of the GXI ni ti al i ze message is named
SD I nitialize,its override of the GXOpenConnect i on message is named

SD _OpenConnecti on, and so on.

You can choose to intersperse the | MPORT and JVP statements as shown in Listing 3-2,
or you can place all of the | MPORT statements together, followed by all of the JIMP
statements, as is shown in Listing 2-2 on page 2-10 in the chapter “Printing Extensions.”

IMPORTANT

Always coordinate the entries in your override resources with the
entries in your jump table. If they are not aligned, the wrong code will
be executed for a message. The offset that you specify in the resource for
each message must match the offset of the corresponding function in
your jump table. You must also include 4 bytes with zero values at the
beginning of your jump table. s

The Message Overrides

The code that makes up your printer driver is a set of functions that override, either
partially or totally, some of the printing messages that QuickDraw GX sends during the
process of printing a document. This section describes how you use printing messages to
develop your driver. It also describes how to use the printing collections to access and
modify printing information, and how to use the nr equi r e macro to handle exceptions
in your code.

Whenever you override a QuickDraw GX printing message, you must be certain that
the declaration of your override function matches the declaration of the message. This
means that the type of function return and the type of each parameter must match the
types in the message declaration. The chapter “Printing Messages” shows the
declaration of each printing messages.

QuickDraw GX provides a default implementation of each printing message that it
sends. You can augment (partially override) some messages, and you can replace

(totally override) others. For each printing message, QuickDraw GX provides one of
three kinds of default implementations, as shown in Table 2-3 on page 2-12 in the chapter
“Printing Extensions.”

The contents of the file newapp. ¢, which contains the source code for the
QuickDraw GX message overrides in the ImageWriter Il printer driver, are shown
in the QuickDraw GX sample code.
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Choosing the Messages to Override

Which printing messages you need to override in your printer driver depends entirely
on the characteristics of your device. Although QuickDraw GX provides default
implementations of most messages (which means that you are not required to override
them), there are some messages that you must override for raster or vector printing
devices. Some drivers override many messages to provide their operations, and other
drivers are created by overriding only a few messages.

Note

The action of the default implementation of each printing message is
noted in the chapter “Printing Messages.” Some of the default
implementations provided by QuickDraw GX are empty (all that the
function does is return). u

Your message overrides for a different printing device are likely to be quite different
than those for the ImageWriter Il, which are shown in Table 3-2 on page 3-13. For
example, the driver for the LaserWriter llg creates a PostScript file during the printing
process. This driver only needs to override a few messages to perform its tasks, as shown
in Table 3-3.

Table 3-3 Message overrides for the LaserWriter Ilg printer driver

Message Why you override

GXPost Scri pt DoPageSet up To add a PostScript setup string at the start of
data for each page

GXOpenConnecti on To create a file for the PostScript data
GXd oseConnecti on To close the PostScript data file
Xnitialize To allocate the message globals
GXDunmpBuf f er To write the printer data to the file

The messages that your printer driver needs to override depend on the unique
characteristics of your printing device. There is no set formula: what you have to do is
familiarize yourself with the messages that are available from the printing system and
look at the code for sample printer drivers. You can review the code for the sample
drivers in the QuickDraw GX sample code, and you can examine the printing messages
in the chapter “Printing Messages” in this book.

Forwarding Messages

Your printer driver can forward a message in its implementation of a partial override. If
you are totally overriding a message, you do not forward it to other message handlers.
You can forward the message either before or after performing your own actions. To
forward a message to the next message handler in the message chain, use a statement
with the following format:
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ankErr = Forward_MessageNane(argunments) ;

For example, the ImageWriter Il printer driver overrides the GXRast er Li neFeed
message to test whether it is printing in low resolution. If so, the override function,
SD_Li neFeed, temporarily alters the value of one of the parameters, forwards the
message, and then resets the parameter value. Listing 3-3 shows the override of the
GXRast er Li neFeed message from the ImageWriter Il printer driver.

Listing 3-3 Overriding the GXRast er Li neFeed message

OSErr SD LineFeed (Int16 *IineFeedSize, Ptr buffer,
Ul nt 32 *buf f er Pos,
gxRast er | nageDat aHdl hl nageDat a )

CSErr ankrr;
Bool ean anlowRes;
short act ual Li neFeed = *|i neFeedSi ze;

anLowRes = ((**hl nageData). vl mgeRes == ff(72));

/*
If the user is printing in |lowresolution node, double the
line-feed size because the InageWiter |ine-feed commands are
all expressed at 144 dpi.

*/
i f (anmLowRes)
*| i neFeedSi ze <<= 1;
/*
To get rid of the “paper dance” for blank col or passes,
optimze the small notions into groups.
*/
{
Specd obal sHdI hd obal s= Get MessageHandl er | nst anceCont ext () ;

Specd obal sPtr pd obal s= *hd obal s;

if ( (pd obal s->packagi ngOpti ons == kDoSmal | Li neFeeds) ||

(*l'i neFeedSi ze < -1) ||
(*l'ineFeedSize > 1) )

{

*| i neFeedSi ze += pd obal s- >l i neFeeds;

pd obal s- >l i neFeeds = 0;

/[* do the line feed in the default way */

ankErr = Forward_GXRast er Li neFeed(| i neFeedSi ze, buffer,

buf f er Pos, hl mageDat a) ;
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el se
{
pd obal s- >l i neFeeds += *|i neFeedSi ze;
*| i neFeedSi ze = 0;
anErr = noErr;

}

i f (anmLowRes)
*| i neFeedSi ze >>= 1;
return(ankrr);

}

The SD_Li neFeed override function tests the printing resolution. If the user is printing
at low resolution (72 dots per inch), then the line-feed value is temporarily doubled to
accommodate the fact that all line feeds are expressed in units of 144 dots per inch on the
ImageWriter 1l. This function then forwards the GXRast er Li neFeed message to allow
the default implementation to send the appropriate character sequences. The

GXRast er Li neFeed message is described on page 4-98 in the chapter

“Printing Messages.”

Sending Messages

Your printer driver can also send a printing message to other message handlers. When
you send a message, QuickDraw GX receives it and then sends it to the first message
handler in the chain. To send a message, use a statement with this format:

ankErr = Send_GXMessageNane(ar gunments) ;

For example, to send the GXFr eeBuf f er message, use the following statement:

ankErr = Send_GXFreeBuffer(bufferPtr);

Handling Exceptions in Your Message Overrides

The code samples presented in this chapter make use of an exception-handling strategy
that simplifies the job of testing for error conditions after each function call. This strategy
uses three C macros to branch to error handlers in response to conditions. The
error-handling macros are described in the section “Handling Exceptions in Your
Message Overrides” beginning on page 2-14 in the chapter “Printing Extensions.”

Using the Printing-Related Collections

Much of the data that defines how a document is processed for printing is stored in
collection objects. QuickDraw GX supports three collections to store printing-related
information:
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n The job collection contains information from the Print dialog box.

n The format collection contains information from the Page Setup and Custom Page
Setup dialog boxes.

n The paper-type collection stores information specified by the creator of the
paper-type object.

These collections are described in Inside Macintosh: QuickDraw GX Printing.

Collections and collection items are described in the chapter “Collection Manager”

in Inside Macintosh: QuickDraw GX Environment and Utilities.

Most of the collection items with which you need to work with to develop a printer
driver are found in the job collection, which is illustrated in Figure 3-2. You access the
information in this collection when your driver needs to modify the choices that are
presented to the user and when your driver needs to access the current settings of
various printing parameters.

Figure 3-2 The job collection
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Each of the job collection items shown in Figure 3-2 is described in Inside Macintosh:
QuickDraw GX Printing.

You can access each item in this collection by specifying its tag ID. Using tags to access
collection items is described in Inside Macintosh: QuickDraw GX Environment and Ultilities.
The tag ID that you use for each item is listed in Table 3-4.

Table 3-4 Tag ID constants for items in the job collection

Constant Value Explanation

gxJobTag 'job' Print-job information

gxCol | ati onTag "sort' Collation information
gxCopi esTag ' copy!' Copy information
gxPageRangeTag "rang' Page-range information
gxQual ityTag " qual ' Quality information

gxFi | eDesti nati onTag ' dest' File-destination information
gxFi | eLocati onTag "floc File-location information
gxFi | eFor mat Tag "ffmt’ File-format information

gxFi | eFont sTag "incf' File-fonts information
gxPaper FeedTag 'feed Paper-feed information
gxTrayFeedTag "tray' Tray-feed information
gxManual FeedTag "manf'’ Manual-feed information
gxNor mal Mappi ngTag " nmap' Standard mapping information
gxSpeci al Mappi ngTag 'smap’ Special mapping information
gxTrayMappi ngTag "t map' Tray-mapping information
gxPri nt Panel Tag ' ppan’ Print-panel information
gxFor mat Panel Tag 'f pan’ Format-panel information

Each of the items in the job collection has a specific data structure associated with it, and
most have a number of constants defined for setting the values of fields in the structures.
These data structures and constants are described in the chapter “Page Formatting and
Dialog Box Customization” in Inside Macintosh: QuickDraw GX Printing.
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S WARNING
The size of the items in the job collection is subject to change as
QuickDraw GX evolves. For that reason, it is important for you to
specify an expected size for each item in your calls to the Collection
Manager, rather than specifying ni | , which tells the Collection Manager
to copy the entire object no matter what its size is. The size that you
specify must match the size of the data structure into which the item is
being copied. s
The ImageWriter 1l printer driver accesses several of the job collection items to determine
how to proceed with printing. One example, the Jobl sBest function, is shown in
Listing 3-12 on page 3-38. This function accesses the quality information to determine
how to send data to the printing device.

The QuickDraw GX ImageWriter Il Printer Driver Messages

This section describes the messages and functions that make up the QuickDraw GX
ImageWriter 11 printer driver. This driver needs to accomplish the following tasks,
several of which are specific to raster printing:

n Initialize the environment.

n Modify the default printer object so that the application can choose to format for
black-and-white or color printing at different resolution settings.

n Establish highest-resolution text printing as the preferred job format mode for the
ImageWriter 1l.

n Update the printing-device configuration information and store it with the
desktop printer.

n Respond to queries about direct-mode printing.

n Set up the data that is needed for printing the document. For the ImagerWriter 11,
this means setting up information, including
n the draft character table if the document is printing in text-draft mode
n the halftone data for printing graphics
n unidirectional or bidirectional printing, depending on the selected resolution
n the raster packaging data, depending on the printing resolution
n print-quality information
n color-printing information

n Render each page by creating a buffer for the data and then sending it to the
printing device.

n For each page in the document being printed, check to see if the page needs to be
manually fed by the user. If so, alert the user to feed the appropriate paper type, and
manage the user’s interaction with the printing alert box.

n Shut down the environment at the end of printing.
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The messages that the ImageWriter Il printer driver overrides are shown in Table 3-2 on
page 3-13. The remainder of this section describes these messages and, as an example,
shows how the ImageWriter Il driver overrides them.

Initializing the ImageWriter Il Environment

QuickDraw GX sends the GXI ni ti al i ze message when an application creates a job
object, just after the application has called the GXNewJob function so that your driver
can initialize any storage and establish the values of global variables. The ImageWriter 11
printer driver performs very simple initialization. Its override of the GXI ni ti al i ze
message, SD | niti al i ze, allocates a globals world so that the driver can access the
QuickDraw GX globals. The SD | ni ti al i ze function is shown in Listing 3-4.

Listing 3-4 Initializing the ImageWriter 1l printer driver

CSErr SD Initialize (void)
{

Specd obal sHdl hd obal s;
CSErr ankrr;

/* create the globals */
hd obal s = (Specd obal sHdl ) NewHandl ed ear (

si zeof (Specd obal s) );
ankErr = MenError();

/* save the globals */
Set MessageHand! er | nst ance( hd obal s);

/* branch to exception handler if necessary */
nrequi re( anErr, MewHandl eC ear );

/* no draft table allocated yet */
(**hd obal s).draft Table = nil;

return(noErr);

MNewHandl ed ear :
return(ankrr);
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The SD_I ni ti al i ze function first allocates the QuickDraw GX message globals. Then
it initializes the global handle to the draft table to ni | because this table, which is used
for drawing draft-quality characters on the printing device, is only needed when the
ImageWriter Il is printing in draft mode.

You almost always override the GXI ni ti al i ze message for a driver. No matter which
imaging system your driver is written for, you need to initialize the QuickDraw GX
message globals. Th GXI ni ti al i ze message is described on page 4-43 in the chapter
“Printing Messages.”

Providing the Application With Printing Options

QuickDraw GX sends the GXDef aul t Pri nt er message when an application creates a
job object so that your driver can create new view devices that represent the specific
features provided by your printing device. These features include color information. For
raster printing devices, the features also include resolution variations; for vector printing
devices, the features include pen information. You can override this message to create
view devices for your driver. You attach these view devices to the job object, and the
application can then access them to determine specific device settings.

The ImageWriter Il printer driver provides various printing resolutions and allows the
application to print either in black and white or in color. The driver overrides the

GXDef aul t Pri nt er message to add two high resolution (144 dpi) view devices for use
by applications. This message override, the SD_Def aul t Pri nt er function, is shown in
Listing 3-5. The GXDef aul t Pri nt er message is described on page 4-50 in the chapter
“Printing Messages.”

Listing 3-5 Modifying the default printer object

OSErr SD DefaultPrinter(gxPrinter thePrinter)
{

CSErr ankrr;

gxVi ewDevi ce vd;

/* add the standard view devices first */
anErr = Forward GXDefaul tPrinter(thePrinter);
nrequire(ankrr, DefaultPrinter);

/* add a 144 b/w vi ew device */
vd = NewDevi ceResol uti onVi ewbDevi ce();

{
gxSet Col or theCol ors[2];

gxSet Col or *pCol or;
gxCol or Set t heSet;
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pCol or = &t heCol ors[0];

pCol or - >rgb. red = OxFFFF
pCol or - >r gb. green = OxFFFF;
pCol or - >rgb. bl ue = OxFFFF
pCol or ++;

pCol or - >rgb. red = 0x0000;
pCol or - >r gbh. green = 0x0000;
pCol or - >rgb. bl ue = 0x0000;

t heSet = GXNewCol or Set (gxRgbSpace, 2, theCol ors);
Set Vi ewDevi ceCol or Set (vd, theSet);

GXDi sposeCol or Set (t heSet) ;

}

ankErr = GXAddPri nter Vi ewDevi ce(thePrinter, vd);
nrequi re(ankrr, Fail edAddBWi ewDevi ce) ;

/* add a 144 color view device with 8 colors */
i f (PrinterHasCol or Ri bbon())

{

gxSet Col or theCol ors[8];

gxSet Col or *pCol or;

gxCol or Set theSet;

short i dx;

vd = NewDevi ceResol uti onVi ewbDevi ce();
pCol or = &t heCol ors[0];
for (idx = 0; idx < 8; ++idx)

{
/* default the color to black */
pCol or ->rgb. red = 0x0000;
pCol or - >r gb. green = 0x0000;
pCol or - >rgb. bl ue = 0x0000;
/* then fill in the RG conponents */
if (idx & 0x04)
pCol or->rgb. red = OXFFFF

if (idx & 0x02)

pCol or - >r gb. green
if (idx & 0x01)

pCol or - >rgb. bl ue = OxFFFF
++pCol or;

OXFFFF;

3-26 The QuickDraw GX ImageWriter Il Printer Driver Messages



CHAPTER 3

Printer Drivers

/* nove onto the next color */

}
t heSet = GXNewCol or Set (gxRgbSpace, 8, theCol ors);
Set Vi ewDevi ceCol or Set (vd, theSet);
GXDi sposeCol or Set (t heSet) ;

anErr = GXAddPri nter Vi ewDevi ce(thePrinter, vd);
nrequi re(anErr, Fail edAddCol or Vi ewDevi ce);

}

return(noErr);

/* exception handling */
Fai | edAddCol or Vi ewDevi ce:
Fai | edAddBW/i ewDevi ce:

GXDi sposeVi ewbevi ce(vd) ;

GXDef aul t Printer:
return(ankrr);

}

The SD_Def aul t Pri nt er function first forwards the GXDef aul t Pri nt er message so
that the standard view devices can be added, then adds two of its own: a 144 dpi 1-bit
view device and a 144 dpi 8-color view device. This function uses a f or loop to assign
color values that correspond to the eight basic RGB colors. These values are shown in
Table 3-5.

Table 3-5 Color values for an eight-color view device for the ImageWriter Il printer
Color name Color index Red value Green value Blue value
White 0 OXFFFF OXFFFF OXFFFF

Yellow 1 OXFFFF OXFFFF 0x0000
Magenta 2 OXFFFF 0x0000 OXFFFF

Red 3 OXFFFF 0x0000 0x0000

Cyan 4 0x0000 OXFFFF OXFFFF

Green 5 0x0000 OXFFFF 0x0000

Blue 6 0x0000 0x0000 OXFFFF

Black 7 0x0000 0x0000 0x0000

The SD_Def aul t Pri nt er function calls two local functions, the code for which is
found in the QuickDraw GX sample code:
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n The NewDevi ceResol uti onVi ewDevi ce function creates a view device object and
sets up its mapping for 144 dpi.

n The Pri nt er HasCol or Ri bbon function returnst r ue if the desktop printer
information says that the printing device has a color ribbon installed on it.

Establishing the Preferred Printing Characteristics

QuickDraw GX sends the GXDef aul t Job message to initialize a new job object. You
can override this message, which is described on page 4-47 in the chapter “Printing
Messages,” to add collections to the job or to establish printing preferences for the job.

The ImageWriter Il printer driver overrides the GXDef aul t Job message to add an item
to the job collection that stores the preferred printing resolution and to initialize that
preference to the highest resolution possible. This message override, the

SD_Def aul t Job function, is shown in Listing 3-6.

Listing 3-6 Establishing the printing resolution for the ImageWriter Il printer

3-28

CSErr SD Def aul t Job()

{
OSErr anErr;
anErr = Forward_GXDef aul t Job();
if (anErr == noErr)
{
long inmagewiterOptions = kSuperRes;
/* add high resolution preference item*/
ankErr = AddCol | ecti onltenm( GXGet JobCol | ecti on( GXGet Job()),
DriverCreator, 0, sizeof(inmagewiterOptions),
& magewriterOptions);
}
return(ankrr);
}

The SD_Def aul t Job function adds an item to the job collection. Other printer drivers
override the GXDef aul t Job message for similar purposes. For example, one vector
printer driver overrides this message to create a number of collection items that are used
in its other functions. These items, which are added to the job collection, include the
current carousel list, pen list, pens dialog box settings, and plot-quality settings.

When a user chooses the Page Setup dialog box, QuickDraw GX sends the

GXJobDef aul t For mat Di al og message, which you can override to modify the
contents of the dialog box. The ImageWriter Il printer driver override of this message,
SD JobFor mat Di al og, determines if the job includes support for using the text-mode
printing capabilities of the ImageWriter 11, as shown in Listing 3-7. If the job does
support text-mode printing, then text mode becomes the preferred printing mode.
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The GXJobDef aul t For mat Di al og message is described on page 4-82 in the
chapter “Printing Messages.”

Listing 3-7 Determining the preferred job-formatting mode

CSErr SD JobFor nmat Di al og( gxDi al ogResul t *t heResul t)
{

CSErr ankrr;

gxJobFor mat MbdeTabl eHdl t heJobFor mat Modeli st ;
| ong i;

gxJob theJob = GXGet Job();

/* set up the job format node information */

anErr = GXGet Avai | abl eJobFor mat Modes( & heJobFor mat MbdelLi st) ;

if (('ankErr) && (theJobFormat MbdelLi st))

{
for (i =0; i <= (*theJobFor mat Mbdeli st) - >nunmvbdes - 1;
{
i f ((*theJobFornmat ModelLi st)->npdes[i] ==
gxText JobFor mat Mode)
{
GXSet Pr ef er r edJobFor mat Mode( gxText JobFor mat Mode,
fal se);
br eak;
}
}
D sposHandl e( ( Handl e) t heJobFor mat MbdelLi st) ;
}

/*do normal dialogs after handling job format node stuff */

ret urn( For war d_GXJobDef aul t For mat Di al og(t heResult));

}

The SD_JobFor mat Di al og function calls the GXGet Avai | abl eJobFor mat Mbdes

function to determine which formatting modes the application supports. If text
formatting mode is supported, SD_JobFor mat Di al og makes that the preferred
Omode by calling the GXSet Pr ef er r edJobFor nat Mode function. The

GXGet Avai | abl eJobFor mat Modes function is described on page 5-30 and the

GXSet Pr ef er r edJobFor mat Mbde function is described on page 5-30 in the chapter

“Printing Functions for Message Overrides.”
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Storing the Current Printer Configuration

QuickDraw GX sends the GXOpenConnect i on message to open a connection with a
printing device. You can override this message, which is described on page 4-131 in the
chapter “Printing Messages,” to perform any special operations that you need to do at
the time of connection.

The ImageWriter Il printer driver overrides the GXOpenConnect i on message to update
the printer configuration that is stored with the desktop printer. It first sends a query

to the printing device for its hardware configuration, which includes information about
the sheet-feeder and color-ribbon options. It then stores that information with the
desktop printer. This message override, the SD_OpenConnect i on function, is shown in
Listing 3-8.

Listing 3-8 Opening the connection with the printing device

CSErr SD _OpenConnecti on(voi d)

{
CSErr ankrr;

/* first, open the connection the standard way */
ankErr = Forward_GXOpenConnection();
nrequi re(ankrr, OpenConnection);

/*
then, bring the desktop-printer configuration information
up to date

*/

ankErr = Updat eConfiguration();

nrequi re(ankrr, UpdateConfiguration);

return(noErr);

/* exception handling */
Updat eConfi gurati on:

GXA eanupOpenConnection();
OpenConnect i on:

return(ankrr);

}

The SD_OpenConnect i on function queries and stores the hardware configuration by
calling a local function, Updat eConf i gur at i on. This function, which is shown in
Listing 3-9, calls the Fet chSt at usSt ri ng function to query the ImageWriter Il and
then stores the information in the printer configuration file.
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Listing 3-9 Getting information about the configuration of the printing device

OSErr Updat eConfi guration(voi d)

{
Str32 devi ceNane;
CSErr anErr = noErr;
| mageW i t er Confi gHandl e confi gHandl e;
I mgeWiterConfigPtr configPtr;
Bool ean i slmageWiterll = fal se;
ResType commilype;

/* find out printer name and how the printer is connected */
GXGet Pri nt er Name( GXGet JobCQut put Pri nt er (GXGet Job() ),
devi ceNane) ;

ankErr = GXFet chDTPDat a(devi ceNane, gxDevi ceCommruni cati onsType,

gxDevi ceComuni cat i onsl D, (Handl e*) &onfi gHandl e);
nrequi re(ankrr, FetchCommilype);
commlype = **(ResType**) confi gHandl e;
Di sposHandl e( (Handl e) confi gHandl e);

/* store the comunications type for future use */

{
Specd obal sHdl hd obal s = Get MessageHandl er | nst anceCont ext () ;

(**hd obal s). comType = conmilype;

}

/* find out the original configuration */
i f (GXFetchDTPDat a(devi ceNanme, kl nageWiter Confi gType,
kl mageWiterConfiglD (Handl e*)&configHandl €) == noErr)
{
/* remenber that it was an |V */
configPtr = *confi gHandl g;
islmgeWiterll = configPtr->islmgeWiterll;
D sposeHandl e( (Handl e) confi gHandl e) ;

/*
If this is not an ImageWiter Il, bail out now
because the tineout takes two m nutes!

*/

if ('islmageWiterll)
return(noErr);

The QuickDraw GX ImageWriter Il Printer Driver Messages 3-31



3-32

CHAPTER 3

Printer Drivers

el se
{
[* if not sure yet, assune |IW2 for PAP and |IW ot herw se */
i f (comiype == 'PPTL")
i slmgeWiterll = true;

/* make a handle to hold configuration info for the printer */
configHandl e = (I mageWiter Confi gHandl e)

NewHandl| e(si zeof (I nageW i t er Confi gRecord) );
anErr = MenError();
nrequi re(ankrr, NewHandl e);

/* set up the default for the device */
configPtr = *configHandl e;

confi gPtr->hasCol or Ri bbon fal se;

confi gPtr->hasSheet Feeder = fal se;

configPtr->i slnageWiterll = true;
{
short st at usRet ur n;

/* query the device */
ankErr = FetchStatusString(&statusReturn, (commType == 'PPTL"));

/*
Scan the status string | ooking for information about
printer kind and options.

*/
configPtr = *configHandl e;
if ( anBErr == gxAi oTi meout )
{
/*
If you don’t know what kind of printer it is and the
request tined out, assune that it is an |W.
*/
if ('islmageWiterll)
{
ankErr = noErr;
configPtr->i slmageWiterll = false;
}
}
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el se
{
confi gPtr->hasCol or Ri bbon =
(statusReturn & (0x1000 >> kCol or Ri bbonBit)) !
confi gPtr->hasSheet Feeder =
(statusReturn & (0x1000 >> kSheet FeederBit)) !

I
e

I
Lo

}

nrequi re(ankErr, FetchStatusString);

}

/* wite out the new configuration */
anErr = GXW it eDTPDat a(devi ceNane, klmageWiter ConfigType,
kl mageWiterConfigl D, (Handle)configHandle);

/* exception handling */
Fet chSt at usStri ng:
Di sposHandl e( ( Handl e) confi gHandl e);

NewHand| e:
Fet chComlype:
return(ankrr);

}

The Updat eConf i gur at i on function first calls the GXFet chDTPDat a function to
access the communications type that is stored for the printer with the desktop printer.
Updat eConf i gur at i on next calls GXFet chDTPDat a to determine with which

kind of printer it is communicating. Then, Updat eConf i gur ati on calls the

Fet chSt at usSt ri ng function. This is a local function that sends a query to the
hardware device and receives a status string back from it. Updat eConfi gur ati on
examines the status string to determine whether the printer has a sheet feeder or a color
ribbon. Finally, Updat eConf i gur at i on calls the GXW i t eDTPDat a function to store
the information that it has updated in the desktop printer.

Desktop printers are described in Inside Macintosh: QuickDraw GX Printing. The
GXFet chDTPDat a function is described on page 5-27 and the GXW i t eDTPDat a
function is described on page 5-26 in the chapter “Printing Functions for Message
Overrides.”

Responding to Direct-Mode Queries

QuickDraw GX sends the GXJobFor mat MbodeQuer y message to get or set format-mode
information. This message only applies to direct-mode printing, which the user can
select for printing to a specific printing device such as the ImageWriter Il. Direct mode
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allows for accelerated printing of text for printing devices such as the ImageWriter II;
however, illustrations cannot be printed while text direct-mode printing is selected.

QuickDraw GX can make various requests through the GXJobFor mat ModeQuery
message that you need to respond to, including requests

n

n

n

n

to get a list of the fonts that are supported for the job

to get a list of the styles that are supported for the job

to get the positioning constraints of the job for font sizes and for line drawing

to set the current font style, which can be chosen from the list of supported styles

These requests apply only to text and line printing mode. The
GXJobFor mat ModeQuer y message is described on page 4-59 in the chapter “Printing

Messages.” For a complete list and description of the GXJobFor nat ModeQuer y request

types, see the chapter “Advanced Printing Features” in Inside Macintosh:
QuickDraw GX Printing.

The ImageWriter Il printer driver overrides the GXJobFor nat ModeQuery
message to implement its responses to the queries. Its implementation is the
SD JobFor mat ModeQuer y function, a portion of which is shown in Listing 3-10.

Listing 3-10

Responding to a query about the job format mode

OSErr SD_JobFor mat ModeQuery( gxQueryType theQuery,

CSEr r
Handl e
Handl e

voi d* srcData, void* dstData)

anErr = noErr;
t heFont s;
t heStyl es;

swi tch(theQuery)

{

case gxSet Styl eJobFor mat CormonSt yl eQuery:

{

char *pSt yl eNane;
[* fetch the list of supported styles */
ankErr = Send_GXFet chTaggedDri ver Dat a(' STR#' ,
kFor mat ModeStyl esl D, &t heStyl es);
require(ankErr == noErr, Fail edToLoadStyl esl);
HNoPur ge(t heStyl es) ;
HLock(t heStyl es);

/*
Determ ne which style is being referenced and set
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the corresponding style (only two styles are
currently supported).
*/

if (**((short **) theStyles) == 2)
{ [/* the correct nunber of styles are in place */
char whi chFace = 0;

pStyl eName = ((char *) *theStyles) + sizeof(short);

if ( 1UConmpString(pStyl eName, (char *) srcData) == 0 )
{ [/* user wants bold face */

whi chFace = bol d;
}
el se
{ [/* point to next nanme in the list */

pStyl eName += *pStyl eNane + 1;

if ( 1UConpString(pStyl eName,

(char *) srcData) == 0 )
{ [/* user wants the underline face */
whi chFace = underli ne;

[* if user specified a valid face, set it now */
i f (whichFace !'= 0)

Set St yl eConmonFace( (gxStyl e) dst Dat a,
Get Styl eConmonFace( (gxStyl e) dstData) | whi chFace);

}

/* else - sonmething is wong with our resource */
Di sposHandl e(t heStyl es); [* dunmp tenporary handle */

br eak;

}

The SD_JobFor mat ModeQuer y function is designed as a swi t ch statement, with code
similar to that of Listing 3-10 (for the gxSet St yl eJobFor mat CormonSt yl eQuery
request) included for each of the queries. The full version of this function is found in the
QuickDraw GX sample code.
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Setting Up the Parameters for Printing

QuickDraw GX sends the GXSet upl mageDat a message so that you can initialize any
constant data that your driver needs to use for imaging a document. The ImageWriter Il
driver overrides this message with the SD_Set upl mageDat a function, which sets up
the following data for a print job:

n the draft character table for printing in text mode
n halftone data for printing in graphics mode

n the start-of-page string for unidirectional or bidirectional printing, depending on the
print quality of the print job

n the raster packaging information, which is different for different qualities of printing
n print-quality information
n color-printing information

The GXSet upl nageDat a message is described on page 4-92 in the chapter “Printing
Messages.” A portion of the SD_Set upl mageDat a function is shown in Listing 3-11.
The complete version of this function is found in the QuickDraw GX sample code.

Listing 3-11 Setting up the constant data for the print job

OSErr SD_Set upl mageDat a( gxRast er | mageDat aHdl hl mageDat a )

{
CSEr r ankrr;
gxRast er | mageDat aPtr pl nageDat a;
Bool ean i sJobNot Fi nal Quality, isTextJobFormat Mode;
| ong i mgewriterOptions;

/[* do the default setup */
anErr = Forward_GXSet upl mageDat a( hl nageDat a) ;
nrequi re(ankrr, Forward_GXSet upl mageDat a) ;

/[* test for '"final' quality node */
i sJobNot Fi nal Qual ity = !Jobl sBest (& nmagewriterOptions);

/* test for gxTextJobFornmat Mbde */
i sText JobFor mat Mode = ( GXGet JobFor mat Mode( GXGet Job() ) ==
gxText JobFor mat Mode) ;

/*
If the job is not final quality and is not using text node,
downgrade the imaging data to | ower quality.

*/
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if (isJobNotFinalQality || isTextJobFormatMde)
{

/* rough or text node */
pl mageData = *hl mageData; /* dereference for size+speed */

/* image at 80 or 72 dpi */
if (imagewiterQOptions & kSuperRes)

pl mageDat a- >hl mrageRes = ff (80);
el se
pl mageDat a- >hl mageRes = ff (72);

pl mageDat a- >vl mageRes = ff (72);

/*
If using text node, load the draft table;
ot herw se, set up the hal ftone data.
*/
i f (isTextJobFormat Mbde)
{ /* load the draft table */
Handl e draft Tabl e;
Specd obal sHdl hd obal s =
Get MessageHandl er | nst anceCont ext () ;

ankErr = Send_GXFet chTaggedDriverData('idft',
gxPrintingDriverBasel D, &draftTabl e);
nrequi re(ankrr, Fail edToLoadDraft Tabl e);

(**hd obal s) . draft Tabl e = draft Tabl ¢;

}
el se
{
/*
Use dither level that |ooks better at 72 dpi
than do the default values fromthe resources.
*/
pl mageDat a- >t heSet up. pl aneSet up[ 0] . pl aneHal ft one. net hod

= 4;
[* turn off color matching when in non-final node */
pl mageDat a- >t heSet up. pl aneSet up[ 0] . pl aneProfile = nil;

}

The remainder of the SD_Set upl mageDat a function operates similarly, modifying the
default values for varying resolution values.
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The Jobl sBest function that is called by SD_Set upl mageDat a accesses the job
collection to establish the print quality. The code for this function is shown in

Listing 3-12. The quality information is stored as an item in the job collection that
specifies how the user wants the job printed. This information is accessed from the job
collection using the gxQual i t yTag tag ID.

Listing 3-12 Establishing the print quality

Bool ean Jobl sBest (1 ong *i magewriter Opti ons)

{
Bool ean i sFi nal ;
gxQualitylnfo jobQualitySettings;
| ong itenti ze = sizeof (jobQualitySettings);
CSErr st at us;
Col l ection jobCol | ecti on;
/* cache the collection */
jobCol I ecti on = GXGet JobCol | ecti on( GXGet Job());
i sFinal = fal se;
status = GetColl ectionlten(jobCollection, gxQualityTag,
gxPrintingTagl D, & tenSi ze, & obQual itySettings);
if ( (status == noErr) && (jobQualitySettings.currentQuality
== (jobQualitySettings.qualityCount-1)) )
i sFinal = true;
/* default is kSuperRes */
*i magewriterOptions = kSuper Res;
itenSi ze = sizeof (i magewriterOptions);
status = GetCol l ectionlten(jobCollection, DriverCreator, O,
& tenti ze, imagewiterOptions);
return(isFinal);
}

The Jobl sBest function returnst r ue if the current print job is printed in final quality;
otherwise, it returns f al se. It also accesses and returns the ImageWriter 1l options from
the job collection.
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Managing Special Page Handling

QuickDraw GX sends the GXSt ar t SendPage message during imaging, just before each
page is rendered. The ImageWriter Il printer driver overrides this message with the
SD_St art SendPage function to manage manual feeding of paper. The

SD_St art SendPage function first checks to see if the entire print job uses automatic
paper feeding; if not, it determines if the paper type of the page that is about to be
rendered is a manually fed paper type. If so, SD_St art SendPage displays a printing
alert box, as described in the section “Displaying Status Information and the Printing
Alert Boxes” beginning on page 3-41.

The first portion of the SD_St art SendPage function uses the job collection to
determine if the entire print job uses automatic paper feeding, as shown in
Listing 3-13. The GXSt ar t SendPage message is described on page 4-136 in the
chapter “Printing Messages.”

Listing 3-13 Determining if the print job uses any manually fed pages

{
CSErr ankErr = noErr;
gxJob theJob = GXGet Job();
Col l ection j obCol | ecti on;
gxPaper Feedl nf o paper Feed;
| ong itenti ze = sizeof (paper Feed);
ResType comilype;
short st at usRet ur n;
jobCol I ection = GetJobCol | ection(theJob);
/* cache the comunications type */
commlype = (**(Specd obal sHdl)
Get MessageHandl er | nst anceCont ext () ). conmilype,;
if (comType == 'PPTL")
{
FetchStatusString(&statusReturn, true, true);
nrequi re(ankrr, FetchStatusString);
}
el se
statusReturn = O;
[* first, deternmine if the entire job is auto feed */
paper Feed. aut oFeed = true;
(void) GetCollectionlten(jobCollection, gxPaperFeedTag,
gxPrintingTagl D, & tenti ze, &paper Feed) ;
/*
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If the entire job is not auto feed, the value of the
paper Feed. aut oFeed field will now be changed to fal se.
*/

If the Get Col | ect i onl t emcall succeeds in finding a paper-feed item, then the value of
the paper Feed. aut oFeed field is determined by the retrieved value. Otherwise, the
value of the paper Feed. aut oFeed field remains t r ue, as it was before making the
call. If this field is f al se, the job includes manual feeding.

The next portion of the SD_St art SendPage function executes if the print job includes
any manually fed pages. This portion loops through the list of manual-feed paper-type
names and uses the job collection to determine if the entire job uses automatic paper
feeding, as shown in Listing 3-14.

Listing 3-14 Finding the manual-feed paper name

i f (!paperFeed. aut oFeed)
{
/* get the manual -feed list, using the paper-feed size */
gxManual Feedl nfo  **feedHandl e;

f eedHandl e = (gxManual Feedl nf o**) NewHandl e(0);
ankErr = Menkrror();
nrequi re(ankrr, Fail edNewHandl e);

ankErr = GetColl ectionltenHdl (jobCollection, gxManual FeedTag,
gxPrintingTagl D, (Handl e) f eedHandl e) ;

if (anErr == noErr)
{
Str31 paper Nane;
short i dx;

gxManual Feedl nfo  *pFeed;

/* get name of this page's paper type */
GXGet Paper TypeNane( GXGet For mat Paper Type( pageFor nat ),
paper Nane) ;

paper Feed. aut oFeed = true;
/* lock and dereference for the |oop */
HLockHi ( (Handl e) feedHandl e);

pFeed = *feedHandl e;
/* look for the nmanualy fed paper-type nanme */
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for (idx = 0; idx < pFeed->nunPaper TypeNanes; ++i dx)

{
Ptr pNane = &pFeed->paper TypeNanes[i dx];

if (IUvagl DString( paper Nanme, pNane,
paper Nane[ 0], *pNane+1l) == 0)
{
paper Feed. aut oFeed = fal se;
br eak;

}

D sposHandl e( (Handl e) feedHandl e);
Fai | edNewHandl e:

}

If the manual-feed paper-type name is found (if paper Feed. aut oFeed isf al se

after exiting the loop) or if the paper-name list is empty, then the remainder of

SD_St art SendPage displays a printing alert box to tell the user to manually feed

the appropriate paper. This portion of the SD_St ar t SendPage function is shown in the
next section. The code for the entire SD_St ar t SendPage function is found in the
QuickDraw GX sample code.

Displaying Status Information and the Printing Alert Boxes

You can report status information to the user during the printing process to keep the
user informed. Informative text about the printing status is displayed in the desktop
printer window.

In addition, when the user has to perform an action before printing can continue, your
driver may need to display a printing alert box. You process a printing alert following
this sequence of actions:

1. Make a status record that contains the request to the user.

2. Call the GXAl ert TheUser function to display the status information in a printing
alert box. The GXAl ert TheUser function is described on page 5-18 in the chapter
“Printing Functions for Message Overrides.”

3. Keep sending the printing alert (repeatedly call GXAl ert TheUser ) until one of three
actions occurs:
n The condition resolves itself.
n The user responds by clicking a button in the printing alert box.
n An error of some sort occurs.
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4. If necessary, call GXAl ert TheUser again with other informational text so that the
user can dismiss the printing alert box. You need to do this if an error occurred or if
the problem resolved itself. If the user dismisses the printing alert box, you don’t
need to take this step.

In the ImageWriter Il printer driver, the SD_St ar t SendPage function displays a
printing alert box when the user has to manually feed a page into the printing device,
as shown in Listing 3-15.

Listing 3-15 Displaying a printing alert box with printer status information

St at usRecordPtr pSt at ;

/* make a status record with the request to the user */
pSt at (StatusRecordPtr) NewpPtrd ear (sizeof (gxStatusRecord) +
si zeof (gxManual FeedRecord));

ankrr MenError();

nrequi re(ankErr, NewPtrd ear);

/* use the built-in status resource for this */
pSt at - >st at Resl d = gxUni vAl ert St at usResour cel d;
pSt at - >di al ogResult = nil;

i f (!paperFeed. Aut oFeed)

{
gxManual FeedRecord *pFeed;

/* use the provided manual -feed alert text string */

pSt at - >st at Resl ndex = gxUni vManual Feedl ndex;

pSt at - >buf ferLen = sizeof (gxManual FeedRecord) ;

pFeed = (gxManual FeedRecor d*) &pSt at - >st at usBuf f er;

/* the user can choose to switch to auto feed */

pFeed- >canAut oFeed = true;

GXGet Paper TypeName( GXGet For mat Paper Type( pageFor mat ) ,
pFeed- >paper TypeNane) ;

}

el se

{
gxQut O Paper Record *pQut;

pSt at - >st at Resl ndex = gxUni veQut Of Paper | ndex;

pSt at - >buf fer Len = si zeof (gxQut Of Paper Recor d) ;

pQut = (gxQutof Paper Record *)&pSt at - >st at usBuffer;
GXGet Paper TypeName( GXGet For mat Paper Type( pageFor nat ,
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pCut - >paper TypeNane) ;

do /* loop, sending the alert until it gets resolved */

{
ankErr = GXAl ert TheUser (pStat);

[* if the paper suddenly got |oaded, do an OK */
if (commType == 'PPTL")
{
FetchStat usString(&statusReturn, true);
if ((statusReturn & kQut Of Paper Mask) == 0)
{
pSt at - >di al ogResult = ok;
ankErr = noErr;
}

}
} while ((anErr == noErr) && (pStat->dialogResult == nil));

/* decide what to do, based on the user’s response */
switch ( pStat->dial ogResult )

{

case ok: /* the paper is now | oaded */
br eak;

case cancel : /* user wants to stop printing */
ankErr = gxPrUser Abort Err;
br eak;

case gxAutoFeedButtonld:/* do rest of job with auto feed */
paper Feed. gxAut oFeed = true;
(voi d) AddCol | ectionlten(jobCollection, gxPaperFeedTag,
gxPrintingTagl D, itenSize, &paperFeed);

br eak;
}
Di sposPtr((Ptr) pStat); /* done with status now, so di spose */
}
/* now display the "Sending data to the printer" text */
if (anErr == noErr)

ankErr = GXReport Status(kDriverStatus, kSendingData);
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This printing alert box makes use of one of the built-in alert conditions that are defined
for printer drivers. Table 3-6 lists the predefined alert conditions, each of which is an
index into the corresponding informational text strings stored in a predefined printing
alert (" pl rt')resource.

Table 3-6 Predefined alert conditions for printing device drivers

Constant Value Explanation

gxUni vManual Feedl ndex 2 Paper needs to be manually fed into the
printing device

gxUni vFai | ToPri nt 1 ndex 3 The printing device could not print
the job

gxUni vPaper Jam ndex 4 A paper jam has occurred on the
printing device

gxUni vQut O Paper | ndex 5 The printing device is out of paper

gxUni vNoPaper Tr ayl ndex 6 The required paper tray is not in place

gxUni vPri nt er Readyl ndex 7 The printing device is ready to print

You can add your own informational text to use with the GXAl ert TheUser function
by defining printing alert (' pl rt' ) resources, which are described in the chapter
“Printing Resources” in this book.

Checking for When an Alert Condition Resolves Itself

Listing 3-15 on page 3-42 includes a loop that continues to call GXAl ert TheUser to
display the printing alert box until the user feeds the paper. If you are using a printing
device that can automatically detect paper feeding, you could change the loop as shown
in Listing 3-16.

Listing 3-16 Checking if an alert condition has resolved itself

3-44

do

ankErr = GXAl ert TheUser (pSt at us);

/* see if the user has | oaded the paper */

if ((anErr == noErr) && (pStatus->dialogResult ==nil))
{

Bool ean user FedPaper ;

user FedPaper = CheckToSeel f Paper WasFed() ;
i f (userFedPaper)

{
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pSt at us- >st at Resl ndex = gxUni vPri nt er Readyl ndex;
ankErr = GXAl ert TheUser (pSt at us) ;
pSt at us- >di al ogResul t = ok;

}

}
} while ((pStatus->dialogResult == nil) &% (anErr == noErr));

In this version of the alert loop, the driver calls the CheckToSeel f Paper VasFed
function, which detects if the user has fed a page of paper into the printing device. When
this happens, the manual-feed text string in the printing alert box is replaced with the
string “Printer is ready,” which the user can hide at any time.

Filling In Alert Information at Run Time

When you display a printing alert box and you need to dynamically fill in parts of the
alert text string, you have to override two messages:

n Override the GXI ni ti al i zeSt at usAl ert message to fill in the printing alert box at
run time. This message is described on page 4-164 in the chapter “Printing Messages.”

n Override the GXHandl eAl ert Event message to manage what happens when an
event occurs in the printing alert box. This message is described on page 4-165 in
the chapter “Printing Messages.”

You can also override the GXHandl eAl ert Fi | t er message to work with any controls
that have been installed in the printing alert box. This message is described on
page 4-168 in the chapter “Printing Messages.”

Listing 3-17 shows portions of the overrides for these messages that could be used to tell
the user that a new pen carousel needs to be placed in a plotter.

Listing 3-17 Modifying alert information at run time

CSErr MylnitializeStatusAlert( StatusRecordPtr pStatus,
Di al ogPtr *pDi al og )

OSErr anErr = noFErr;

/[* first see if this nessage is for your driver */
if (pStatus->statusOwmer == kDrvrCreatorType)
{
if (pStatus->statusld == kChangeCar ousel sD ogl D)
{
*pDi al og = Get NewDi al og( kChangeCarousel sDl ogl D, nil,
(WndowPtr)-1);
if (*pbDialog == nil)
anErr = resNot Found;
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el se [* fill in run-tinme information */
FilllnD al ogStrings( pStatus, pDialog );
}
el se. .. /* handl e other status conditions */
}
el se /* the status text belongs to soneone el se */

Forward GXInitializeStatusAlert( pStatus, pbialog );

return( ankErr );

CSErr MyHandl eAl ert Event ( St atusRecordPtr pStatus, DialogPtr
*pDi al og, Event Record *theEvent, short *itenmHit )

CSErr anErr = noErr;

[* first see if this nessage is for your driver */
if (pStatus->statusOwmner == kDrvrCreatorType)

{
if (pStatus->statusld == kChangeCar ousel sD ogl D)

{

Handl eCar ousel Di al ogEvent ( pDi al og, theEvent, itenHit );
pSt at us->di al ogResult = *itenHit;

}

else.../* handl e other status condition events */

}
el se /* the status nmessage bel ongs to someone el se */
Forwar d_GXHandl eAl ert Event ( pStatus, pbDialog, theEvent,
itenHit );

return( ankrr );

}

Each of these functions first checks if the status condition is one that it handles. If not,
the condition is passed on to the next handler in the message chain. If the condition is
one that the driver handles, the function performs the needed operation: either filling in
the name of the carousel that needs to be displayed in the printing alert box or handling
an event in the alert box. If the driver handles the alert in these functions, it does not
forward the message to the other message handlers.
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Displaying Status Text During Printing

When you want to display status information to the user and it does not require a
response, you can call the GXRepor t St at us function, providing it with the ID of a
status resource and the ID of the static text in that resource that you want sent to the
desktop printer window.

QuickDraw GX provides several status (' st at ' ) resources with a number of predefined
text strings that you can display to the user. The printer-status text strings, which are
listed in Table 3-7, are located in the page transmission status resource. Some of these
strings are repeated, with one entry associated with an alert condition, and the other
used to display informational status.

Table 3-7 Status text IDs in the page transmission status resource

Text ID Text string

1 “Waiting for the next sheet of paper...”

2 “Sending part of the page...”

3 “Preparing part of the page...”

4 “The printer is out of paper.”

5 “The printer has a paper jam.”

6 “The paper tray is improperly loaded.”

7 “The printer door is open. Please close it.” (alert version)
8 “The printer door is open. Please close it.” (status version)
9 “A print test is in progress. Please wait...”

10 “The printer fixing unit is being heated. Please wait...”

11 “The toner cartridge is improperly loaded.” (alert version)
12 “The toner cartridge is improperly loaded.” (status version)
13 “Printing the page.”

14 “Trying to locate the printer...”

15 “Opening a connection to the printer...”

Rendering the Page on the Printing Device

QuickDraw GX sends the GXRender Page message once for each page, when the
QuickDraw GX shape that is the picture of the page needs to be translated into a stream
of data that the printing device can use to render the output page. QuickDraw GX’s
default implementation for this function handles most of the work for you. For a

raster printing device, it converts the page into bitmap data and sends the

GXRast er PackageBi t map message before sending the bitmap to the printing device.
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When the raster printing-device head has to be moved down the page, QuickDraw GX
sends the GXRast er Li neFeed message.

Printing is accomplished by adding bytes of data to a buffer that you send to the printing
device with the GXBuf f er Dat a message.

The ImageWriter Il printer driver overrides the GXRender Page message to add its own
operations. Its override function, SD_Render Page, determines if the page is to be
printed in text mode or not. If so, it calls the local function Pri nt Pagel nDr af t Mbde to
do the printing. If the page is printed in graphics mode, SD_Render Page sends escape
sequences to the printing device to set up the page size and then forwards the

GXRender Page message so that the default implementation can manage the page
printing. The GXRender Page message is described on page 4-96 in the chapter
“Printing Messages.”

The ImageWriter Il printer driver overrides the GXRast er Li neFeed message with the
SD_Li neFeed function. This function adjusts the line-feed size if the driver is printing
at low resolution because the ImageWriter 1l assumes that line-feed commands are
expressed in high-resolution values. SD_Li neFeed forwards the GXRast er Li neFeed
message to allow the default implementation to send the appropriate escape sequences
to the printing device. The GXRast er Li neFeed message is described on page 4-98 in
the chapter “Printing Messages.”

The ImageWriter Il printer driver also overrides the GXRast er PackageBi t map
message. The SD_PackageBi t map override function fills in a buffer with the
raster data, applying ImageWriter Il run-length encoding and rotating the data.
The GXRast er PackageBi t map message is described on page 4-100 in the chapter
“Printing Messages.”

The SD_Render Page, SD_Li neFeed, and SD_PackageBi t nap override functions are
shown in the QuickDraw GX sample code.

Terminating the Print Job

At the end of printing, your printer driver needs to clean up any storage that it has
allocated. You can override the GXShut Down message to handle this task. The
ImageWriter Il printer driver overrides the GXShut Down message with the
SD_Shut down function, which is shown in Listing 3-18. The GXShut Down message
is described on page 4-44 in the chapter “Printing Messages.”

Listing 3-18 Terminating the print job
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OSErr SD_Shut Down( voi d)

/*
GXShut Down is called when the printing job is done. A good
thing to do is to get rid of any additional storage.

*/

{
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/* clean up the gl obals */
Specd obal sHdl hd obal s = Get MessageHandl er | nst anceCont ext () ;

/[* get rid of the draft table if you allocated it */
Di sposHandl e( (**hd obal s) . draft Tabl e);

/* get get rid of allocated storage */
Di sposHandl e( (Handl e) hd obal s);

/* clear out the globals - to avoi d doubl e di sposes */
Set MessageHandl| er | nst anceCont ext (nil);

return(noErr);

}

The SD_Shut Down function essentially reverses what the SD | ni ti al i ze function
did at the start of printing, as shown in the section “Initializing the ImageWriter 1l
Environment” beginning on page 3-24.

Providing Compatibility in the ImageWriter Il Driver

This section describes the override functions that comprise the portion of the
ImageWriter Il printer driver that provides compatibility with the Macintosh Printing
Manager. This portion of the driver needs to override any of the Printing Manager
compatibility messages that must take into account specific characteristics of the printing
device. The functions that override such messages include the following:

n The SD_Convert Pri nt Recor dTo function uses knowledge of the ImageWriter
printer characteristics to convert an old print record into a universal print structure.

n The SD_Convert Pri nt Recor dFr omfunction converts a universal print structure
into Macintosh Printing Manager print record for the ImageWriter II.

n The SD _Pri nt Recor dToJob function forwards the GXPr i nt Recor dToJob
message and then converts one of the resultant settings into an option in the job
collection that is used by the driver.

n The SD_Pr Val i dat e function validates the current print record by filling it in with
the current settings for the application and printing device.

n The SD_Pr Jobl ni t function first forwards the GXPr Jobl ni t message to display the
default settings in the Print dialog box, then disables some of the items, based on the
current settings for the printing device.

All of the Macintosh Printing Manager compatibility messages, including those that
correspond to these override functions, are described in the section “Compatibility
Messages” beginning on page 4-147 in the chapter “Printing Messages.” The code for the
overrides used by the ImageWriter Il printer driver is found in the QuickDraw GX
sample code.
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Color Printing
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Printing in color is greatly simplified with QuickDraw GX. All of the color-processing
information that you need to provide is specified in resources, which means that you
don’t need to override any messages or call any functions for color printing to work
properly.

For raster printing devices, you specify color information in the raster driver preferences
(" rdi p') resource, which defines the color space, color profile, and other color
information for each color plane on the printing device. For PostScript printing devices,
you define the PostScript color space in the PostScript preferences (' pdi p' ) resource.
Both of these resources are described in the chapter “Printer Resources” in this book.

If you want to modify the color information at run time, you can override the

GXSet upl mageDat a message and modify the image data that QuickDraw GX
created for your driver. The ImageWriter Il printer driver uses the override function
SD_Set upl mageDat a to modify the halftone information when printing in graphics
mode, as shown in Listing 3-11 on page 3-36. The GXSet upl mageDat a message is
described on page 4-92 in the chapter “Printing Messages.” The data structures used
to represent the imaging data for each imaging system are described in the chapter
“Printing Messages” in this book.

For more information about color printing on PostScript printers, see the
PostScript Language Reference Manual, 2nd Edition.

Color Matching

Macintosh system software includes ColorSync, which provides color matching for
drivers and applications. Color matching is the process that allows different devices
to display the same color, providing the user with an accurate color representation in
a device-independent manner.

You can provide color matching in your QuickDraw GX printer drivers without
overriding any messages or calling any functions. All that you need to do is provide

at least one color profile (' pr of ' ) resource in your driver. These resources, each of
which describes how colors are represented on a specific device, are described in

Inside Macintosh: Advanced Color Imaging. Although many printer drivers need only one
color profile resource, you can define more than one such resource for your driver. Each
profile can be associated with a specific page format or paper type. For example, the
Apple Color Printer driver defines color profiles for three different media types that
affect the appearance of color: coated paper, transparency film, and plain paper.

When you define a color profile resource for your printer driver, QuickDraw GX reads
the resource data, creates a color profile object from the data, and associates that object
with your printing device. If you want to create a color profile dynamically, you can
override the GXFet chTaggedDat a message, which QuickDraw GX uses to read the
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resource data. The GXFet chTaggedDat a message is described on page page 4-45 in the
chapter “Printing Messages.”

An application program can call the GXFi ndPri nt er Prof i | e function to query your
printer driver. When an application calls this function, QuickDraw GX sends the
corresponding GXFi ndPr i nt er Pr of i | e message. You can override this message to
return to the application which profile you want to use. The application can then call
the GXSet Pri nt er Pr of i | e function to change this information. Once again,
QuickDraw GX sends the corresponding message—in this case, the

GXSet Pri nt er Prof i | e message. You can also override this message in your

printer driver.

An application program can also call the GXFi ndFor mat Pr of i | e function to query
your printer driver to find out which color profile is used for a specific page format.
When an application calls this function, QuickDraw GX sends the corresponding
GXFi ndFor mat Pr of i | e message. You can override this message to return to the
application which profile you want to use. The application can then call the

GXSet For mat Pr of i | e function to change this information. Once again,
QuickDraw GX sends the corresponding message—in this case, the

GXSet For mat Pr of i | e message. You can also override this message in your

printer driver.

The GXFi ndPrinterProfil e, GXSet PrinterProfil e, GXFi ndFor mat Profil e,
and GXSet For mat Pr of i | e message are described in the section “Color Profile
Messages” beginning on page 4-62. The corresponding functions that cause these
messages to be sent are described in Inside Macintosh: QuickDraw GX Printing.

If the application is changing color profiles on a per-format basis, you also need to
override the GXI magePage message. One of the parameters for this message is a handle
to imaging-system-specific data, which contains a handle to a color profile. In your
override, you need to change which color profile the handle points to and forward
message. The GXI nagePage message is described on page 4-94 in the chapter

“Printing Messages.”

Color Matching on PostScript Devices

If you are writing a printer driver for a PostScript device, you need to perform a few
additional tasks to optimize color matching:

n Choose the color space your driver uses. The color space tells QuickDraw GX what
kind of PostScript operators to use when specifying colors for your printing device.

n If your PostScript device supports Level 2 of the PostScript language, offload the
color-matching work to the printing device rather than having the Macintosh perform
the matching work (which can be time consuming).

n Generate portable PostScript code to guarantee that the best output results are
generated for any PostScript device with which your driver is used.

The following sections discuss these three tasks.
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Choosing a Color Space for a PostScript Printing Device

You must choose one of three color-space values for a PostScript device, each of which
defines which PostScript operators QuickDraw GX uses to send color information.
Table 3-8 shows the color-space values that you can use.

Table 3-8 PostScript color-space choices
Color space PostScript operators used by QuickDraw GX
gxRGBSpace setrgbcol or andcol ori mage

gxCMYKSpace set crmykcol or andcol ori mage

gxG aySpace set gray andi nage

The color-space values are described the chapter “Colors and Color-Related Objects” in
Inside Macintosh: QuickDraw GX Objects. If you specify the wrong color space, then
PostScript errors are generated. For example, if you specify the gx CMYKSpace
color-space and your driver is connected to a printer that does not support the

set cnykcol or operator, an error occurs. You can get around this situation by
generating portable PostScript code, as described in the section “Generating Portable
PostScript” on page 3-53.

Using PostScript’'s Color Matching

If your printer driver is communicating with a PostScript device that supports Level 2
of the PostScript language, you can offload the color matching to the device rather
than performing this time-consuming work in your driver. To do this, you need to
specify two values in the PostScript preferences (' pdi p' ) resource for your driver:
the language-level field must be set to 2, and you must include

gxUselLevel 2Col or Opt i on in the render options field of the resource.

When you specify these values in your PostScript preferences resource, QuickDraw GX
generates PostScript code that is optimized for the PostScript Level 2 interpreter. This
means that QuickDraw GX allows the PostScript interpreter to perform the color
matching rather than calling ColorSync to do so. QuickDraw GX converts the color space
and color profile of the objects being printed into a Level 2 color-space dictionary by
using the set col or space operator. The colors for the objects are set with the

set col or operator, and bitmaps are drawn with the Level 2 dictionary form of the

i mage operator. If a bitmap’s color space is defined as 5 or 8 bits per component,

the i mage operator is used at 8 bits per component. If a bitmap’s color space is defined
as 10 bits per component, the i mage operator is used at 12 bits per component.

Since not all QuickDraw GX color spaces cannot be translated to PostScript Level 2,
QuickDraw GX might need to convert the color space of the object. For example, if the
object specifies gxCl ESpace, which cannot be emulated with the set col or space
operator, QuickDraw GX converts the colors into gxXYZSpace, which can be emulated.
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If you set the language level to 2 but do not specify gxUselLevel 2Col or Opti on as
a rendering option in your PostSript preferences resource, QuickDraw GX generates
code that is optimized for the Level 2 interpreter, but calls ColorSync to perform
color matching.

Generating Portable PostScript

Since your PostScript driver can be used with a variety of printing devices, you need to
be careful about which color space you specify. If you specify a color space that is not
supported by the printing device, PostScript errors are generated. The best way to avoid
this problem is to tell QuickDraw GX to generate portable PostScript code, which can be
executed on any PostScript printing device and gives the best results that the printer
can produce.

The only color space that is guaranteed to work on all PostScript devices is

gxG aySpace. However, this color space generates grayscale even on a printer that
supports color. To get QuickDraw GX to produce PostScript data that contains all of

the color information but still renders on a monochrome device in grayscale, you need

to specify two values in the PostScript preferences (' pdi p' ) resource: include

gxPort abl ePost Scri pt Opti on in the render options field, and specify gxRGBSpace
as the device’s color-space value.

When you specify these values, QuickDraw GX defines PostScript procedures that
emulate any color operators that are not available on the output device. QuickDraw GX
also generates PostScript code to set up a Level 2 color space that is based on the color
profile defined for your driver. If your driver is connected to a device that has Level 2
specified in its profile, color-matched output is generated.

Using Resources in Drivers

You need to provide a number of resources for drivers, just as you do for printing
extensions. Some of these resources are required for all drivers, others are required
for drivers that use a certain imaging system, and others are optional. All of the
resources are described in the chapter “Printing Resources” in this book. Table 3-9
summarizes the resources that you can use in all printer drivers.

Table 3-9 Resource types used to define a printer driver
Resource type Count Description
" over' 1,2,0r3 Defines which messages your driver needs to receive
"isys' 1 Specifies what kind of imaging system the driver uses
‘vers' 1 or more Specifies which version of QuickDraw GX the

driver uses

continued
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Table 3-9 Resource types used to define a printer driver (continued)

Resource type Count Description

" commi 1 or more Specifies printing-device communications parameters

'cust’ Oor1l Specifies mappings from the Macintosh Printing
Manager to the new driver architecture

"resl’ Oorl Specifies the horizontal and vertical resolution
supported by a driver

' PREC Oorl Defines a default print record for your driver

"i obm Oor1l Defines the timeout and buffering communications
parameters for your driver

‘cpts' Oorl Specifies how your printing device can be removed
and replaced on the network

"| ook’ 1 Defines the type of communications that is used by
the driver

"stat' 0 or more Defines status messages for display

"plrt’ 0 or more Defines alert messages for display

"ppnl’ 0 or more Defines the contents of a panel that you are adding to
a dialog box

"xdtl' 0 or more Provides information that QuickDraw GX needs to
execute panel controls

"ptyp' 0 or more Defines characteristics of a paper type

' FREF' 1 or more Specifies a file reference for the printer driver icons

" PACK 1 Specifies Chooser package information

" LDEF' 1 Specifies Chooser list definition information

" BNDL' 1 Associates the printer driver with its icons and any
files that it uses

' DLOG 0 or more Provides a dialog box template

"Dl TL' 0 or more Contains an item list for a dialog box

"dctl’ 0 or more Specifies the dialog box control information for

compatibility with Macintosh Printing Manager
application dialog boxes

st ab’ 0 or more Defines a range of scaling for the scaling choice in the
Print dialog box that is used for Macintosh Printing
Manager compatibility

"1 CN#' 1 or more Defines a large (32-by-32 pixel) icon, 1-bit depth, with
mask (if not provided, a generic driver icon is used)

"icl4 0 or more Defines a large icon, 4-bit depth (strongly
recommended but not required)
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Table 3-9 Resource types used to define a printer driver (continued)
Resource type Count Description
"icl8 0 or more Defines a large icon, 8-bit depth

(strongly recommended but not required)

"ics#' 0 or more Defines a small (16-by-16 pixel) icon, 1-bit depth, with
mask (if not provided, a generic driver icon is used)

"ics4 0 or more Defines a small icon, 4-bit depth
(strongly recommended but not required)

"ics8 0 or more Defines a small icon, 8-bit depth (strongly
recommended but not required)

This section provides examples of several of these resources as used in the
ImageWriter Il printer driver. The contents of the the ol dapp. r and newapp. r
files, which contain the resource definitions for the ImageWriter Il driver, are shown
in the QuickDraw GX sample code.

You use some of the resources in Table 3-9 for user interface features, including the icons
for your driver, resources that allow users to interact with your driver, and resources that
the Chooser uses when the user selects your driver. The Finder interface resources,
which are common to all Macintosh drivers, are described in Inside Macintosh:

More Macintosh Toolbox. The icons that you must define for your driver when the user
chooses it as the desktop printer are described in the section “Defining Desktop Printer
Icons for Your Printer Driver” beginning on page 3-66.

All of the resources that you define for your printer drivers need to be loaded into the
system heap and need to be purgeable. System resources are stored in the system heap as
opposed to the application heap, where application resources are stored. Purgeable
resources can be purged by the Memory Manager when space is required, as described
in Inside Macintosh: Memory. You need to specify these attributes in the first line of every
resource that you define for your driver, as is done in every resource example in this
chapter.

Defining Code Segments in Your Driver

The code segments that you use to implement your printer driver must use segment

type ' pdvr ', which is defined by the constant gxPri nt er Dri ver Type. The ID of

your first code segment needs to be 0, and you need to increment the ID by 1 for each
subsequent segment in your driver.

Defining Version Compatibility for Your Printer Driver

Your printer driver must contain at least one version (' ver s' ) resource that defines

its compatibility with QuickDraw GX. Version resources are used to record version
information for Macintosh applications. You need to include a version resource with an
ID of gxPrintingDri ver Basel Dthat defines with which version of QuickDraw GX
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your driver is compatible. For the current version, the value of the first byte of the
resource definition must be either 1 or 0. Listing 3-19 shows the version resource that
defines QuickDraw GX compatibility for the ImageWriter Il printer driver.

Listing 3-19 The QuickDraw GX version resource for the ImageWriter |l printer driver

resource 'vers' (gxPrintingDriverBasel D, sysHeap, purgeable)
{

0x01, 0x00, rel ease, 0x00,

ver US,

" 1. OOII ,

"1.00, Copyright \251 Apple Conputer, Inc. 1989-1993"

H

You can also include standard version resources in the resource files for your printer
driver. These resources are described in Inside Macintosh: Macintosh Toolbox Essentials.

Specifying Which Messages Your Driver Overrides

You must include an override (" over ') resource in your printer driver to provide
QuickDraw GX with a list of the printing messages that your driver is overriding.
Each entry in the override resource specifies a message and information about the
resource in which the code segment for the message override is found. You need to
include separate override resources for universal messages and for messages specific
to an imaging system. The override resource is described on page 6-13 in the chapter
“Printing Resources.”

The code segment information for each message includes the resource ID of the code
segment and the offset into the code segment that contains the instruction to jump to the
message-override function. The first 4 bytes of the code segment are reserved for use by
QuickDraw GX and must be 0; thus, the first offset location is 4.

Each override resource in a printer driver has an ID of gxPri nti ngDri ver Basel D for
universal messages, an ID of gxPri nti ngDri ver Basel D+1 for messages specific to an
imaging system, and an ID of gxPri nti ngDri ver Basel D+2 for Macintosh Printing
Manager compatibility messages, as shown in Listing 3-20.

Listing 3-20 Override resources for the ImageWriter Il printer driver
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#define firstOfset 4
#defi ne segnment| D NewSegl D

resource gxOverrideType (gxPrintingDriverBasel D+0, sysHeap,
pur geabl e)
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{
gxlnitialize, segnent I D, firstOfset + O,
gxShut Down, segnentI D, firstOifset + 4,
gxDef aul t Printer, segment I D, firstOffset + 8,
gxDef aul t For mat , segmentI D, firstOffset + 12,
gxDef aul t Job, segnentI D, firstOffset + 16,
gxJobDef aul t For mat Di al og, segnentID, firstOfset + 20,
gxJobFor mat ModeQuery, segment I D, firstOffset + 24,
gxRender Page, segnentI D, firstOffset + 28,
gxQOpenConnect i on, segrmentI D, firstOffset + 32,
gxd oseConnecti on, segnent I D, firstOffset + 36,
gxSt art SendPage, segnentI D, firstOffset + 40,
gxSet upl mageDat a, segrment I D, firstOffset + 44,
s
s
resource gxOverrideType (gxPrintingDriverBaselD + 1, sysHeap,
pur geabl e)
{
{
gxRast er PackageBi t map, segnent I D, firstOifset + 48,
gxRast er Li neFeed, segmentI D, firstOfset + 52,
s
b
#def i ne segnent | D A dSegl D
resource gxOverrideType (gxPrintingDriverBasel D + 2, sysHeap,
pur geabl e)
{
{
gxConvert Print RecordTo, segnentlD, firstOifset + O,
gxConvert Print RecordFrom segnentI D, firstOifset + 4,
gxPri nt Recor dToJob, segnentI D, firstOfifset + 8,
gxPrVal i dat e, segrmentI D, firstOffset + 12,
gxPrJobl ni t, segnent I D, firstOfset + 16,
s
b

Each resource in Listing 3-20 lists the messages that the ImageWriter Il driver overrides.
The first resource lists the universal messages, the second resource lists the messages
specific to the raster imaging system, and the third resource lists the Macintosh Printing
Manager compatibility messages. The code for the compatibility message overrides is
located in a different code segment.
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Each message listed in the resources specifies the name of the message, the ID of that
segment, and where to find the message in the jump table. The ID of the code segment
for all of these messages is defined by the constant segnment | D. The jump instructions
to the code that implements the overrides are each 4 bytes long. The first jump is found
at the first offset location (byte 4), and each subsequent jump is found 4 bytes beyond the
previous one.

Defining the Imaging System Type of Your Driver

You must include an imaging system (' i sys' ) resource in your printer driver to tell
QuickDraw GX which imaging system your driver uses. The imaging system resource is
described on page 6-33 in the chapter “Printing Resources.” You must include exactly
one of these resources, and it must contain one of the imaging system constants that are
shown in Table 3-10.

Table 3-10 Imaging system values
Constant Explanation
gxRaster Printer Type The driver works with raster printing devices

gxPost scri pt PrinterType The driver works with PostScript printing devices

gxVector Printer Type The driver works with vector printing devices

The ImageWriter Il printer is a raster printing device; thus, its imaging system resource
specifies the gxRast er Pri nt er Type value, as shown in Listing 3-21.

Listing 3-21 The imaging system resource for the ImageWriter Il printer driver
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resour ce gxl magi ngSyst enSel ect or Type (gxl nmagi ngSyst enSel ect or | D,
sysHeap, purgeable)

gxRast er Pri nt er Type
b

Specifying How Your Driver Communicates With the Device

You need to specify how your printer driver communicates with the physical printing
device that it is driving. You do this with two resource types: the communications

(' com ) resource and the buffering and input/output preferences (' i obmi ) resource,
known simply as the buffering resource. Each communications resource specifies the
parameters for a particular kind of printing-device communications, as described in the
section “The Communications (‘'comm’) Resource” beginning on page 6-36 in the chapter
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“Printing Resources.” The buffering resource, which is described on page 6-61 in the
chapter “Printing Resources,” specifies buffer size and timing parameters.

There are different kinds of communications resources—one for each kind of
printing-device communications that QuickDraw GX supports. Each of these resource
types has its own format. Listing 3-22 shows the communications resources that are
defined for the ImageWriter Il printer driver, which supports PAP, serial, and
PrinterShare communications connections.

Listing 3-22 Communications resources for the ImageWriter Il printer driver

resource 'comm (-4096, sysHeap, purgeable)

{
PAP
{
1, /[* flow quantum */
"y [* AppleTal k address (filled in by Chooser) */
0, 0, 0, O
b
b
resource 'conmm (-4095, sysHeap, purgeable)
{
Seri al
{
baud9600, /* output baud rate */
noParity, /* output parity */
onesSt op, /* output stop bits */
dat a8, /* output data size */
0x00010000, /* out put handshaki ng */
0x00000000,
baud9600, [* input baud rate */
noParity, [* input parity */
onesSt op, [* input stop bits */
dat a8, [* input data bits */
0, /* input handshaking */
0,
1024, [* input buffer size */
", ANn", [* input driver nane;filled in by Chooser */
" AQut " /* output driver nane; filled in by Chooser*/
s
b
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resource 'conmm (-4094, sysHeap, purgeable)

{
PrinterShare
{
/* Appl eTal k address, filled in by Chooser */
0
}
b

You use the buffering resource to control the size of the buffers that your driver uses
to communicate with the printing device. You also specify timeout values for your
communications requests in this resource. Listing 3-23 shows the buffering resource
that the ImageWriter Il printer driver uses.

Listing 3-23 The buffering and input/output preferences resource for the ImageWriter I
printer driver

resource gxUni versal |l OPrefsType (gxUniversal |l OPrefsl D, sysHeap,

pur geabl e)
{
st andar dl O,
4, [* 4 buffers */
2048, /* 2 KB each (enough for 1 scan line of data) */
10, /[* up to 10 1/ O operations pending */
1200, /* open/close tineout of 1200 cl ock ticks */
1200 [* read/wite tinmeout of 1200 clock ticks */
s

Defining Network Characteristics for Your Driver

You use capture (' cpt s' ) resources to define network strings for your driver if your
printing device supports network capture and removal. These resources are only needed
if you are using QuickDraw GX’s default implementation of the Printer Access Protocol
(PAP) communications interface.

If you are using the default PAP implementation, you define four capture strings, each of
which is used by QuickDraw GX to manage the capture and removal of your printing
device. The capture strings can contain special substitution strings, as described in the
section “The Capture (‘cpts’) Resource” beginning on page 6-63 in the chapter

“Printing Resources.”

Listing 3-24 shows the capture resources for the ImageWriter Il printer driver.
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Listing 3-24 Capture resources for the ImageWriter Il printer driver

resource gxCaptureType (gxCapturedAppl eTal kType, sysHeap,

pur geabl e)

{

"\ 0D011l mageShar ed"
s
resour ce gxCaptureType (gxUncapturedAppl eTal kType, sysHeap,

pur geabl e)

{

"\ 0D011l mageWiter"
b

resource gxCaptureType (gxCaptureStringl D, sysHeap, purgeable)

{
"\ 0X1B\ 0X62NAMELENPRI NTERNAMETYPELENPRI NTERTYPE\ 0X01* "

H

resource gxCaptureType (gxRel easeStringl D, sysHeap, purgeable)

{
"\ 0X1B\ 0X62NAMELENPRI NTERNAMETYPELENPRI NTERTYPE\ 0X01* "

H

Defining Status Messages

You can define your own status (' st at ' ) resources for sending informational messages
to the desktop printer window while a document is printing. Each status resource
includes a status-type indicator, a status ID value, an alert value, and the status string.
Listing 3-25 shows a status resource that defines the status text string displayed while
the ImageWriter Il printer driver is sending document data to the printer.

Listing 3-25 A status resource for the ImageWriter Il printer driver

resource 'stat' (kDriverStatus, sysHeap, purgeable)

{
TWI

{

gxl nformational Status, 1, 0, "Sending data to printer";
gxUserAlert, 1, kDriverStatus, "Please check that the printer
is on-line";
}
s
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Resources for Compatibility With the Macintosh Printing Manager

You can customize the way that your driver supports Macintosh Printing Manager
printing by defining a customization (* cust ' ) resource. QuickDraw GX provides a
default version, so this an optional resource.

The customization resource defines the resolution, translator settings for the driver, the
pattern stretch factor, and how it translates Macintosh Printing Manager calls into
QuickDraw GX printing messages. You can also fine tune the handling of certain
geometries by the QuickDraw GX translator. The customization resource is described
on page 6-47. The program that translates Macintosh Printing Manager calls to
QuickDraw GX messages is described in Inside Macintosh: QuickDraw GX Environment
and Utilities.

The customization resource from the ImageWriter Il printer driver is shown in Listing 3-26.

Listing 3-26 The customization resource for the ImageWriter Il printer driver

resource gxCust Type (gxCustlD, sysHeap, purgeabl e)

{

144, 144, /* 300 dpi device */

def aul t UpDri ver, /* use LaserWiter interface */

{2, 2}, /* pattern stretch of 2 */

gxOptim zedTranslation /* use default translator settings */
}

Defining Device Characteristics Specific to an Imaging System

Most of the unique qualities and characteristics of the printing device for which you are
implementing a driver are described in the resources that you provide. The
ImageWriter Il printer driver includes three resources for the raster imaging system.
You need to include resource definitions for the PostScript imaging system if you are
developing a driver for a PostScript printing device. You need to include resource
definitions for the vector imaging system if you are developing a driver for a vector
printing device. All of these resources are described in the chapter “Printing Resources”
in this book.

You must include a raster preferences (‘' r di p') resource for a raster printer driver. This
resource specifies imaging options for your driver, including color information. The
raster preferences resource for the ImageWriter Il printer driver, which is shown in
Listing 3-27, includes color information for each color plane provided by the

printing device.
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Listing 3-27 The raster preferences resource for the ImageWriter Il printer driver

resource gxRasterPrefsType (gxRasterPrefsl D, sysHeap, purgeable)
{

gxDef aul t Rast er, /* default options are fine */

0x00900000, 0x00900000, /* 144X144 dpi device */

16, /* mn band size == 2 head heights */
0, /* max band size (0 is full page) */
0x00004000, /* RAM percentage (25% */
100*1024, /* RAM sl op (100K) */
4, /* 4-bit device */
{
/* dithering offscreen */
3,
gxDont Set Hal ft one + gxDot Typel sDi t her Level
0x002D0000, /* angl e unused for dithering */
0x003C0000, /* freq unused for dithering */
4, [* dithering with level of 4 */
gxLunmi nanceTi nt, /* tint space unused for dithering */

/* dot col or & background unused */
gxRGBSpace, gxNoProfile, 0, 0, 0, O,
gxRGBSpace, gxNoProfile, OxFFFF, OxFFFF, OxFFFF, O,
gxRGBSpace, /* hal ftone space */
gxl ndexedSpace, /* indexed col or space */
gxPrintingDriverBaselD, /* the color set to use */
1/* the color profile to use */
b
b
The raster package (' r pck' ) resource controls how bitmap data is packed into rasters
for your driver. QuickDraw GX provides a default version of this resource, so providing

your own version is optional. Listing 3-28 shows the raster package resource for the
ImageWriter Il driver.

Listing 3-28 The raster package resource for the ImageWriter Il printer driver

resour ce gxRast erPackType (gxRasterPackl D, sysHeap, purgeable)
{

/*
The packing buffer size. For the ImageWiter 11, this
is the # of bytes in the |argest single packaged line.
*/
2500,
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4, /*
16, /*
2, /*
1, /*

H

The final raster resource provided by the ImageWriter 11 driver is the raster package
controls (' ropt ") resource, which you use to define how some forms of line feeding are
performed on your printing device. Listing 3-29 shows the ImageWriter Il printer driver

version of this resource.

Listing 3-29

resource gxRasterPackOpti onsType (gxRasterPackOptionsl D, sysHeap,
pur geabl e)

this is CMYK (so col orsPasses

print

it takes 2 passes to achieve the 16 pixels */
there is a 1 pixel

4) */
head is 16 pixels high */

di fference between

these two passes */
gxlnterlaceColor,/* avoid ribbon contanination */

The raster package controls resource for the ImageWriter |l printer driver

{
gxPrintingBasel D,
gxPrintingBasel D + 10,
[* forward line-feed characteristics */
98, /* max line-feed amount is 98 */
gxRast er NumloASsd |, /* express line-feed as ASCI| */
2, [* mnimumwidth is 2 */
"o, /[* and pad with zeros */
"\ OX1BT", [* <esc>T == set |line-feed size */
"\ 0X1Bf\ OX0A", [* <esc>f<lf> == direction forward,
do line feed */
/* reverse line-feed characteristics */
98, /* max line-feed amount is 98 */
gxRast er NumloASsd |, /* express line-feed as ASCI| */
2, [* mnimumwidth is 2 */
"o, /* and pad with zeros */
"\ OX1BT", [* <esc>T == set line-feed size */
"\ 0X1Br\ OX0A", /* <esc>r<lf> == direction reverse,
do line feed */
}
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User Interface and Chooser Support

You need to provide at least a minimal user interface to your printer driver, including
support for the user to select printing choices, an interface to the Chooser for selecting
your printer driver, and a collection of icons to represent your printer driver on the
user’s screen.

The contents of the the Chooser Support . r file, which contains the Chooser resource
definitions for the ImageWriter 11 driver, are shown in the QuickDraw GX sample code.
The icon definitions for the ImageWriter 1l driver are found in the newapp. r resource
file, which is also shown in the QuickDraw GX sample code.

Providing Printing Choices

You can use the dialog panel (" ppnl ') resources to provide QuickDraw GX with
information to be displayed in dialog panels.

n The dialog panel resource gives QuickDraw GX the information necessary to display
a panel.

n The extended dialog panel resource (resource type ' xdt | ' ) provides QuickDraw GX
with the information it needs to execute panel controls.

These resources are described in Inside Macintosh: QuickDraw GX Printing.

You can also modify the choices that are displayed to the user in the print dialog boxes
by changing the values in the job collection. You can access and modify these values by
using the appropriate tags (as described in the section “Using the Printing-Related
Collections” beginning on page 3-20). Among the items that you might need to modify
are the following:

n paper-tray availability
n print-quality choices
n print-scaling boundaries

n printing-file options

The Chooser and Your Driver

You need to define resources for your printer driver to provide a Chooser interface,
which allows the user to select your driver from among the printer drivers available
on the computer.

The Chooser uses the look (' | ook' ) resource to generate the pop-up menu list of
“Connect via:” options that it displays when the user selects your driver. Listing 3-30
shows an example of a look resource for the ImageWriter Il printer driver, which
supports serial, PAP, and PrinterShare connections.
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Listing 3-30 The look resource for the ImageWriter Il printer driver

resource 'look' (-4096, sysHeap, purgeable)

{
2, /* use the second in the list as the default */
{
" Appl eTal k", - 4096, i sAppl eTal k, "I mgeWiter";
"Serial", - 4095, i conCel | s, "Modem Port";
"Servers", - 4094, i sAppl eTal k+i sPri nt er Shar e,

"ImgeWiterll1S";

}

b

The look resource accesses each communications resource that you specify for your
driver to determine parameter values for the type of connection that the user selects.

Defining Desktop Printer Icons for Your Printer Driver

You need to provide six icons for your printer driver: one to represent your driver in the
Extensions folder inside of the System folder, and five others to represent different states
of the desktop printer. Figure 3-3 shows the six icons for the Apple LaserWriter driver.

QuickDraw GX automatically imposes certain status icons over the desktop printer
(DTP) icons to indicate certain conditions to the user. The status icons are described
in the next section.

Figure 3-3 The Apple LaserWriter printer driver icons
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QuickDraw GX uses the printer driver icon to represent the driver in the Extensions
folder in the System folder. The desktop printer icons are used to represent different
states of the driver when the user has made it a desktop printer.

n The nonshared, nondefault desktop printer icon is displayed on the desktop when the
printer is not the default printer and is not a shared printer. This icon is also used to
represent your printer driver in the Chooser.

n The nonshared, default desktop printer icon is displayed on the desktop when the
user has selected a nonshared printer as the default printer.

n The shared, nondefault desktop printer icon is displayed on the desktop of both the
client and server computers when a shared printer is not the default printer.

n The shared, default desktop printer icon is displayed on the desktop of both the client
and server computers when a user has selected a shared printer as the default printer.

n The inactive desktop printer icon is displayed when a desktop printer is not on the
startup disk desktop or when QuickDraw GX is not active (for example, if the user
has installed QuickDraw GX but has booted the computer with extensions turned off).

You need to follow certain guidelines when designing your icons:

n Each default desktop printer icon must resemble the icon for the corresponding
nondefault desktop printer icon and must have a bold (3 pixels wide) outline drawn
around it.

n Each shared desktop printer icon must resemble the printing device with networking
cables slightly overlapping at the bottom of the printing device.

n The inactive desktop printer icon must resemble the nonshared, nondefault desktop
printer icon and must have bold (3 pixels wide) crossing lines drawn over it.

One strategy for designing your icons is to design your nondefault desktop printer icons
with room for the border that is added for their “default” versions. This simplifies your
design process and provides the user with icons that have a consistent appearance and
are not distorted.

You need to carefully place the network cables in your shared desktop printer icons
because of how they appear when the status icons are overlaid on them. The status icons
are more noticeable when the cables are up one pixel from the edge and when the “Y”
area of the cables are located in the right half of the icon space. The status icons are
described in the next section.

User Interface and Chooser Support 3-67



CHAPTER 3

Printer Drivers

The Desktop Printer Status Icons

QuickDraw GX uses the desktop-printer status icons to convey additional printing
information to the user. These are stand-alone icons that are imposed on the lower-left
quadrant of the desktop printer icons whenever the status of a desktop printer changes.
Each of the status icons is designed with unique color characteristics to help visually
distinguish them. Figure 3-4 shows the QuickDraw GX desktop-printer status icons.

Figure 3-4 The QuickDraw GX desktop-printer status icons
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When a desktop printer is available but not currently being used, the desktop printer
icon is displayed without any status added. QuickDraw GX automatically adds the
status icon whenever the printer’s status changes, as follows:

n  When one of the user’s documents is printing on the desktop printer, the “document
is printing” status icon is overlaid on the desktop printer icon.

n  When one of the user’s documents has finished printing on the desktop printer, the
“document is done printing” status icon is overlaid on the desktop printer icon.

n When a shared desktop printer is printing a document that was sent to it by another
user, the “another user is printing” status icon is overlaid on the desktop printer icon.

n  When a desktop printer requires user attention for conditions such as paper jams or
an empty paper tray, the “printer alert” status icon is overlaid on the desktop printer
icon.

n When the desktop printer server cannot be found on the network, the “server not
found” status icon is overlaid on the desktop printer icon.

n  When the user chooses the Stop Printer Queue item in the Printing menu, the
“printer queue stopped” status icon is overlaid on the desktop printer icon.

You provide four desktop printer icons for your printer driver, and QuickDraw GX
automatically overlays six different icons on them to convey status information. This
means that a desktop printer can be represented on the user’s desktop by 28 different
icons, as shown in Figure 3-5.
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Figure 3-5 Desktop printer icons showing printer status
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Bundling Your Printer Driver Ilcons

You need to create a bundle (' BNDL' ) resource for your printer driver, just as you do for
any Macintosh application program. The bundle resource, which is described in

Inside Macintosh: Macintosh Toolbox Essentials, associates your printer driver with its
icons and with any files that it creates.

QuickDraw GX needs to map the local IDs of your desktop printer icons (which are
described in the previous section) into specific IDs to properly use them. For this to
happen, you must define a file reference (' FREF' ) resource for each type of desktop
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printer icon that you include with your driver. The file types listed in Table 3-11 must be
used as shown.

Table 3-11 File types for desktop printer icons

Icon file type Icon usage

" dpnn' Nonshared, nondefault desktop printer

" dpcn' Nonshared, default desktop printer

" dpns' Shared, nondefault desktop printer

" dpcs' Shared, default desktop printer

"dvcl' Desktop printer when QuickDraw GX is not active

" dppz' Printer driver in the Extensions folder when QuickDraw GX
is active

" pdvr' Printer driver in the Chooser when QuickDraw GX is active,
and printer driver in the Extensions folder when QuickDraw GX
is not active

The bundle resource for the ImageWriter Il printer driver defines the local ID and file
reference IDs for each of the desktop printer icon definitions that follow. The resource
definition is shown in Listing 3-31.

Listing 3-31 The bundle resource for the ImageWriter Il printer driver

3-70

resource 'BNDL' (gxPrintingDriverBaselD + 1, sysHeap, purgeable)

{
kCr eat or Type,

0,
{
"ICN#, { 0, gxPrintingDriverBaselD + 2;
1, gxPrintingDriverBaselD + 3;
2, gxPrintingDriverBaselD + 4;
3, gxPrintingDriverBaselD + 5
b
"FREF', { 0, gxPrintingDriverBaselD + 2;
1, gxPrintingDriverBaselD + 3;
2, gxPrintingDriverBaselD + 4;
3, gxPrintingDriverBaselD + 5;
0, gxPrintingDriverBaselD + 1
}
}
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The ImageWriter Il printer driver includes a file reference resource for its file type
signature and one file reference resource for each type of desktop printer icon, as shown
in Listing 3-32.

Listing 3-32 The file reference resources for the ImageWriter |l printer driver

resource ' FREF' (gxPrintingDriverBaselD + 1, sysHeap, purgeable) {
kFil eType, 0, "" };

resource ' FREF' (gxPrintingDriverBaselD + 2, sysHeap, purgeable) {
I dpnn' 1 01 " };

resource ' FREF' (gxPrintingDriverBasel D + 3, sysHeap, purgeable) {
"dpns', 1, "" };

resource ' FREF' (gxPrintingDriverBaselD + 4, sysHeap, purgeable) {
[ dpcnl , 2, nwn },

resource ' FREF' (gxPrintingDriverBaselD + 5, sysHeap, purgeable) {
‘dpes', 3, "" };

The ImageWriter Il printer driver defines icons in various sizes and resolution for
display on the user’s desktop. Note that each related icon (the various sizes and
resolutions for each purpose) shares the same resource ID. For example, each of the
icons used to represent a desktop printer that is shared and default (" dpcs' ) has
resource ID gxPri nti ngDri verBasel D + 5, as shown in Listing 3-33. The actual
data for the icons can be found in the QuickDraw GX sample code.

Listing 3-33 The icon resources for the ImageWriter Il printer driver

/*
Icons in various sizes and resolutions for the different
representations of the desktop printer are included here.
*/

/* nonshared, nondefault desktop printer icon definitions*/
resource 'ics# (gxPrintingDriverBaselD + 2, sysHeap, purgeable)

{ /* icon resource goes here */

b

resource 'ics4' (gxPrintingDriverBaselD + 2, sysHeap, purgeable)
{ /* icon resource goes here */

b
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resource 'ics8 (gxPrintingDriverBaselD + 2, sysHeap, purgeable)

{ /* icon resource goes here */

s

resource 'I CN#' (gxPrintingDriverBaselD + 2, sysHeap, purgeable)
{ /* icon resource goes here */

s

resource 'icl4' (gxPrintingDriverBaselD + 2, sysHeap, purgeable)
{ /* icon resource goes here */

b

resource 'icl8 (gxPrintingDriverBaselD + 2, sysHeap, purgeable)
{ /* icon resource goes here */

s

/* nondefault, shared desktop printer icon definitions*/
resource 'I CN#' (gxPrintingDriverBaselD + 3, sysHeap, purgeable)

{ /* icon resource goes here */

s

resource 'icl4" (gxPrintingDriverBaselD + 3, sysHeap, purgeable)
{ /* icon resource goes here */

s

resource 'icl8 (gxPrintingDriverBaselD + 3, sysHeap, purgeable)
{ /* icon resource goes here */

b

/* default, nonshared desktop printer icons */
resource 'I CN#' (gxPrintingDriverBaselD + 4, sysHeap, purgeable)

{ /* icon resource goes here */

b

resource 'icl4" (gxPrintingDriverBaselD + 4, sysHeap, purgeable)
{ /* icon resource goes here */

b

resource 'icl8 (gxPrintingDriverBaselD + 4, sysHeap, purgeable)
{ /* icon resource goes here */

s

/* default, shared desktop printer icon definitions*/
resource 'I CN#' (gxPrintingDriverBaselD + 5, sysHeap, purgeable)
{ /* icon resource goes here */

b
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resource 'icl4" (gxPrintingDriverBaselD + 5, sysHeap, purgeable)

{ /* icon resource goes here */

s

resource 'icl8 (gxPrintingDriverBaselD + 5, sysHeap, purgeable)
{ /* icon resource goes here */

s
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Printing Messages

QuickDraw GX implements printing as a series of messages that it sends to printing
extensions, printer drivers, and applications. You need to override some of the
QuickDraw GX printing messages to develop either a printing extension or a printer
driver. You choose which messages to override based on what functionality your driver
or extension is providing.

This chapter describes the messages you can override in either printing extensions or
printer drivers. Application programs can also override many of these messages. The
way in which you use these messages to develop printing extensions is described in the
chapter “Printing Extensions” in this book; the way in which you use these messages to
develop printer drivers is described in the chapter “Printer Drivers” in this book.

Before reading this chapter you need to understand how the Message Manager handles
messages, including how to send and forward messages. The Message Manager is
described in Inside Macintosh: QuickDraw GX Environment and Utilities. You also need

to understand the QuickDraw GX printing architecture, which is described in

Inside Macintosh: QuickDraw GX Printing.

You need to read this chapter if you are developing a printing extension or a printer
driver for use with QuickDraw GX. This chapter constitutes the complete reference
guide to the messages that you can use to develop these programs.

This chapter begins with a brief overview of how QuickDraw GX uses message passing
to implement printing and then describes

n the terminology used to describe printing messages
n the categories of printing messages and which messages fit into each category
n the data structures that are used by the printing messages

n each of the messages that you can use to develop printing extensions and
printer drivers

About the Printing Messages

The printing messages described in this chapter are sent by QuickDraw GX during the
process of printing a document. QuickDraw GX provides default implementations of
many of these messages that perform the basic task for which the message is intended.
This means that you only need to override those messages that apply to the specifics
of your extension or driver. And many of the specifics of a device are defined in the
resources that are included in your extension or driver.

For example, since QuickDraw GX provides robust default implementations, you can
create a printer driver for a PostScript printer by defining resources and overriding only
one message, the GXSet upl nmageDat a message. You need to override many messages
for some printers and only a few messages for others; however, in most cases the default
implementation supplied by QuickDraw GX provides functionality that you want to use.
You can override messages to add to or modify that functionality as you need to for your
task or device.
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Printing Message Terminology

This chapter uses object-oriented programming terminology to describe how the
printing messages operate. This section reviews the terms used in this chapter to
describe the messages. For a more complete description of these terms and how
message-passing works in QuickDraw GX, read the chapter “Message Manager” in
Inside Macintosh: QuickDraw GX Environment and Ultilities. In this book, the chapter
“Introduction to Printing Extensions and Drivers” contains an overview of how
message-passing works with printing extensions and printer drivers.

The QuickDraw GX printing architecture uses a number of different object types to
provide printing. Each print object is an abstract data type that encapsulates

certain properties that you can use QuickDraw GX functions to access. The objects

used in the QuickDraw GX printing architecture are described in Inside Macintosh:
QuickDraw GX Printing. These objects include job objects, printer objects, format objects,
and paper-type objects.

When QuickDraw GX needs to accomplish a printing task, it sends a message. For
example, QuickDraw GX sends a message when it needs a driver to establish a
communications connection with a printing device, when it wants to print a page, and
when it needs a printer driver to convert a bitmap into a data format for a raster printer.

You respond to messages by overriding them. Your override of a message intercepts the
message and takes some action. A number of message handlers can respond to each
message, including the system software, the application program, a printer driver, and
one or more printing extensions.

QuickDraw GX provides a default implementation of each printing messages. You can
partially override a message to add to the default implementation’s response or to
change the results of the default implementation. Depending on the nature of a message,
you can forward it to the other handlers and then perform your tasks, or you can
perform your tasks and then forward it to other handlers.

Note

The action of the default implementation of each printing message is
noted in this chapter. Some of the default implementations provided by
QuickDraw GX are empty (all that the function does is return). u

You can totally override some messages, which means that your override completely
replaces the default implementation and does not foward the message. The “Special
Considerations” section for each of the messages described in the section “Printing
Messages Reference” in this chapter indicates which printing messages you can totally
override. If you do totally override a printing message that requires forwarding, the
default implementation is not invoked, which means that a vital operation might be
neglected and serious errors might result.
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Using the Printing Messages

QuickDraw GX sends printing messages to message handlers in the message chain,
including the application program, any printing extensions that are active, and the
printer driver. You can override any of these messages in your printing extensions and
printer drivers to modify or replace the default implementation of the message that is
provided by QuickDraw GX. You can also send some of the printing messages yourself
to accomplish certain tasks.

You can override printing messages to

n Mmanage the job context

n manipulate print objects

n modify application-initiated actions

n write data to spool files

n retrieve data from spool files

n interact with users through dialog boxes
n convert spool files to universal images
n send raster image data

n send PostScript data

n send vector image data

n communicate with devices

n convert a print record in order to use QuickDraw GX to print documents originally
created with QuickDraw

n display printing status messages
n add menu items to the Finder’s Printing menu

The chapters “Printing Extensions” and “Printer Drivers” in this book describe how
you can use the printing messages to develop your extensions and drivers. This
chapter provides the reference material that you need to understand and use the
messages properly.

Printing Messages Reference

This section describes data types and messages that are used to develop QuickDraw GX
printing extensions and printer drivers. The resources that you use to develop extensions
and drivers are described in the chapter “Printing Resources” in this book.
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Various sections show the structures and enumerations that are used with the
printing messages.

The “Printing Messages” section describes the interface and functionality of each
message that you can override in a printing extension or printer driver.

A number of the printing messages take parameters that are data structures. This section
describes those data structures and the constants (enumerated types) that are used to
define values within them.

The constants and data types are grouped according to usage, as follows:
n printer driver constants and data types

n Macintosh Printing Manager compatability constants and data types

n raster driver constants and data types

n PostScript driver constants and data types

n Vvector driver constants and data types

n user interface constants and data types

Data Types for Printer Drivers

This section describes the data types that are used by printer drivers.

The Print-to-File Structure

4-10

The print-to-file structure, of data type gxPri nt Dest i nat i onRec, is used to specify
information about writing a document to file. This structure defines the parameters that
specify how the document is stored in a file.

struct gxPrintDestinationRec {

Bool ean print ToFil e;
FSSpec f Spec;

Bool ean i ncl udeFont s;
Str31 fileFormat;

H

typedef struct gxPrintDestinati onRec gxPrintDestinationRec,
*gxPrintDestinationPtr, **gxPrintDestinationHdl;

Field descriptions

printToFile A Boolean value that is t r ue if the current document is being
printed to a file and f al se if not.
f Spec The FSSpec structure for the file.

i ncl udeFont s A Boolean value that is t r ue if system fonts are included in the file
andf al se if not. Application fonts are always included in the file.

fil eFormat The name of the file format to use for writing the file.

Printing Messages Reference
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The Printing Buffer Structure

The printing buffer structure, of data type gxPri nt i ngBuf f er, holds the document
data that QuickDraw GX sends to the printer. It is used with the GXDunpBuf f er and
GXFr eeBuf f er messages, which are described in the section “Device Communications
Messages” beginning on page 4-131.

struct gxPrintingBuffer {

| ong si ze;
| ong user Dat a;
char data[1];

H
typedef struct gxPrintingBuffer gxPrintingBuffer;

Field descriptions
si ze The number of bytes in the buffer.

user Dat a The signature for this buffer, into which a message handler can
write a unique ID. If you are writing a driver and overriding the
GXDunpBuf f er and GXFr eeBuf f er messages, you can use this
value to match your buffers.

dat a The data in the buffer. This is an array containing si ze bytes.

The Page Information Structure

The page information structure, of data type gxPagel nf oRecor d, specifies information
about a page that is being printed. It is used with the GXRender Page message, which is
described on page 4-96.

struct gxPagel nfoRecord {
| ong docPageNum
| ong copyNum
Bool ean f or mat Changed,;
Bool ean pageChanged;
| ong i nt ernal Use;

b
typedef struct gxPagel nf oRecord gxPagel nf oRecor d;

Field descriptions

docPageNum The number of the page about which this structure contains
information.
copyNum The copy number of the page that is being printed.

f or mat Changed A Boolean value that is t r ue if this page uses a different format
than the previous (most recently printed) page and f al se if not.
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pageChanged A Boolean value that is t r ue if this page has different contents than
the previous (most recently printed) page and f al se if not.
i nternal Use A private field for internal use.

Constants and Data Types for Macintosh Printing Manager Compatibility

This section describes the structure and enumerations that are used to define the
universal print structure. This structure allows applications that were designed to
print with the Macintosh Printing Manager to print with QuickDraw GX.

The Universal Print Structure

The universal print structure, of data type gxUni ver sal Pri nt Recor d, contains
information about the current print job. You need to know about the format of this
structure if you are converting information from a print record used with the
Macintosh Printing Manager. This structure is used instead of the Macintosh Printing
Manager TPri nt structure. It is used with the GXConvert Pri nt Recor dFr om
GXConvert Print Recor dTo, and GXPr i nt Recor dToJob messages, which are
described in the section “Compatibility Messages” beginning on page 4-147. The print
record used with the Macintosh Printing Manager is described in Inside Macintosh:
Imaging With QuickDraw.

struct gxUniversal PrintRecord {
short pr Ver si on;

short appDev;
short appVRes;
short appHRes;
Rect appPage;
Rect appPaper ;

short devType;
short pageV,
short pageH,

char filler;

char f eed;

short devKi nd;
short devVRes;
short devHRes;

Rect devPage;
short act ual Copi es;
short options;
short reducti on;
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char orientation;
char qual i t yMode;
char firstTray;
char remai ni ngTr ay;
char cover Page;
char headMot i on;
char saveFi | e;
char user Cl uster1;
char user Cl uster 2;
char user Cl ust er 3;
short firstPage;
short | ast Page;
short copi es;

char reservedl;
char reserved2;
Pridl eProcPtr pldl eProc;
Ptr pFi | eNane;
short fileVol;

char fileVers;
char reserved3;
short printX 19];

H

typedef struct
*gxUni ver sal Pri

Field descriptions
pr Ver si on

appDev

appVRes
appHres
appPage

appPaper

devType

Printing Messages Reference

gxUni ver sal Print Record gxUni versal Pri nt Record,
nt RecordPtr, **gxUniversal PrintRecordHdl ;

The version ID of this converted print record. This value is always
the constant gxPr i nt Recor dVer si on, a value of 8.

The kind of device this print record applies to. At this time, this
field always has the value 0.

The vertical resolution of the application.
The horizontal resolution of the application.

The page size for this print record, stated in terms of the application
resolution.

The paper rectangle for this print record. This value is an offset
from the value of the appPage field (the page always fits within the
paper, and the edge of the paper is a negative offset from the page).
The device type for this print record. At this time, the value of this
field is always 0.
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pageV

pageH

filler
feed

devKi nd

devVRes
devHRes
devPage
act ual Copi es
options

reduction
orientation

qual i t yMode

firstTray

remai ni ngTr ay

cover Page

headMbt i on

saveFil e

userC usterl
userC uster2
userd uster3
firstPage

| ast Page
copi es
reservedl

The vertical page height in 120ths of an inch.
The horizontal page width in 120ths of an inch.
Unused.

The feed mode used for this print record. The possible values are
given in the section “Feed Mode Options for the Universal Print
Structure” on page 4-15.

The kind of device for this print record. At this time, the value of
this field is always 0xA900.

The vertical resolution of the device.

The horizontal resolution of the device.

The page size of the device.

The actual number of copies for this print job.

The options for this device. The constants that you can combine into
a single value for this field are given in the “Print Options for the
Universal Print Structure” on page 4-15.

The reduction or enlargement factor used for this print job.

The orientation of the paper. The possible values are given in the
section “Paper Orientation Options for the Universal Print
Structure” on page 4-16.

The quality mode used for this print job. The possible values are
given in the section “Print Quality Modes for the Universal Print
Structure” on page 4-17.

Which of the printer’s paper trays is used as the first paper tray for
this print job. The possible values are given in the section “Paper
Tray Selections for the Universal Print Structure” on page 4-17.

The other paper tray used for this print job. The possible values are
given in the section “Paper Tray Selections for the Universal Print
Structure” on page 4-17.

The type of cover page to print for this print job. The possible
values are given in the section “Cover Page Options for the
Universal Print Structure” on page 4-18.

The type of print-head motion to use for this print job. The possible
values are given in the section “Print-Head Motions for the
Universal Print Structure” on page 4-18.

The type of file to save for this print job. The possible values are
given in the section “File Save Types for the Universal Print
Structure” on page 4-19. This field applies only to PostScript print
jobs.

Unused.

Unused.

Unused.

The number of the first page.

The number of the last page.

The number of copies. This value is always 1.
Unused.
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reserved2
pl dl eProc
pFi | eNane
fileVol
fileVers
reserved3
print X

Unused.

A pointer to the idle procedure to use with this print job.

A pointer to the name of the spool file for this print job.
The volume reference number of the spool file volume.
The spool file version, which must be 0.

Reserved. This field must have a value of 0.

Reserved for internal use.

Feed Mode Options for the Universal Print Structure

You can use the feed mode constants to define the value of the f eed field in the

universal print structure.

enum {
gxAut oFeed
gxManual Feed

b

no
= o

Constant descriptions

gxAut oFeed
gxManual Feed

The print job uses automatic paper feeding.
The print job uses manual paper feeding.

Print Options for the Universal Print Structure

You can use the print option constants to define the value of the opt i ons field in the

universal print structure. You can combine these constants into a single value.

enum {
gxPreci seBi t map = 0x0001,
gxBi gger Pages = 0x0002,
gxG aphi cSnoot hi ng = 0x0004,
gxText Snoot hi ng = 0x0008,
gxFont Substitution = 0x0010,
gxl nvert Page = 0x0020,
gxFl i pPageHori z = 0x0040,
gxFl i pPageVert = 0x0080,
gxCol or Mode = 0x0100,
gxBi di recti onal = 0x0200,
gxUser FI ag0 = 0x0400,
gxUser Fl agl = 0x0800,
gxUser Fl ag2 = 0x1000,
gxReser vedFl ag0 = 0x2000,
gxReservedFl agl = 0x4000,
gxReser vedFl ag2 = 0x8000

H

Printing Messages Reference
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Constant descriptions

gxPreci seBit map
The driver needs to format pages as tall-adjusted for the
Apple ImageWriter family of printers and to use precise bitmaps
for the Apple LaserWriter family of printers.

gxBi gger Pages  The driver needs to not apply gaps if printing this job to one of the
Apple ImageWriter family of printers, and the driver needs to use a
large print area for the Apple LaserWriter family of printers.

gxG aphi cSnmoot hi ng
The driver needs to perform graphics smoothing on the
Apple LaserWriter family of printers.

gxText Snoot hi ng
The driver needs to perform text smoothing for this print job.

gxFont Substi tution
The driver needs to perform font substitution for this print job.

gxl nvert Page The driver needs to invert the printed image (convert white to black
and black to white) for this print job.

gxFl i pPageHori z
The driver needs to flip pages horizontally for this print job.

gxFl i pPageVert
The driver needs to flip pages vertically for this print job.

gxCol or Mode This print job uses color printing.

gxBi di recti onal
This print job uses bidirectional printing.

Paper Orientation Options for the Universal Print Structure

4-16

You can use the paper orientation option constants to define the value of the
ori ent ati on field in the universal print structure.

enum {
gxPortraitOrientation
gxLandscapeOrientati on =
gxAltPortraitOrientation
gxAl t LandscapeOri entati on

| I
wh kPO

H

Constant descriptions

gxPortraitOrientation
The driver needs to print the print job in portrait orientation.

gxLandscapeOrientati on
The driver needs to print the print job in landscape orientation.
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gxAltPortraitOrientation
The driver needs to print the print job in rotated (90 degrees)
portrait orientation.

gxAl t LandscapeOri entati on
The driver needs to print the print job in rotated (90 degrees)
landscape orientation.

Print Quality Modes for the Universal Print Structure

You can use the print quality mode constants to define the value of the qual i t yMode
field in the universal print structure.

enum {
gxBest Qual ity = 0,
gxFasterQuality =1,
gxDraftQuality =2
b

Constant descriptions
gxBest Qual ity  The driver needs to print this print job with highest-quality printing.

gxFasterQuality
The driver needs to print this print job with medium-quality
printing.

gxDraftQual ity The driver needs to print this print job with fastest-quality printing.

Paper Tray Selections for the Universal Print Structure

You can use the paper tray selection constants to define the value of the fi r st Tray and
remai ni ngTr ay fields in the universal print structure.

enum {
gxFi rst Tray =0,
gxSecondTr ay =1,
gxThi rdTray =2

b

Constant descriptions

gxFirstTray The printer’s first paper tray is used for this print job.
gxSecondTr ay The printer’s second paper tray is used for this print job.
gxThi rdTray The printer’s third paper tray is used for this print job.
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Cover Page Options for the Universal Print Structure

You can use the cover page option constants to define the value of the cover Page field
in the universal print structure.

enum {
gxNoCover Page =0,
gxFi r st PageCover = 1,
gxLast PageCover =2

H

Constant descriptions

gxNoCover Page The driver need not print a cover page for this print job.

gxFi r st PageCover
The driver needs to print a cover page before the first page for
this print job.

gxLast PageCover

The driver needs to print a cover page after the last page for this
print job.

Print-Head Motions for the Universal Print Structure

4-18

You can use the print-head motion constants to define the value of the headMot i on
field in the universal print structure.

enum {
gxUni directional Motion = 0,
gxBi di rectional Motion =1

H

Constant descriptions

gxUni di recti onal Motion
The driver needs to move the print head in only one direction for
this print job.

gxBi di recti onal Moti on
The driver needs to move the print head in both directions for this
print job.
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File Save Types for the Universal Print Structure

You can use the constants that define how to save a print file to define the value of the
saveFi | e field in the universal print structure.

enum {
gxNoFi | e = 0,
gxPost ScriptFile 1

H

Constant descriptions
gxNoFi | e The driver need not save the print job in afile.

gxPost ScriptFile
The driver needs to save the print job in a PostScript file.

Constants and Data Types for the Raster Imaging System

This section describes the enumerations and structures that are used by the raster
imaging system messages. You need to know about these data types if you are writing a
printing extension or printer driver for a printing device that uses the raster imaging
system.

Raster Offscreen Structure

The raster offscreen structure, of type gxOf f scr eenRec, contains an offscreen area for a

bitmap.

struct gxOfscreenRec {
short number O Pl anes;
Handl e of f screenSt or age;

gxOF f screenPl aneRec
t hePl anes[ 1] ;

H

typedef struct gxOfscreenRec gxOfscreenRec, *gxOffscreenPtr,
**gxOf f screenHdl ;

Field descriptions
nunber O Pl anes The number of planes into which to draw the bitmap.

of f Scr eenSt or age
A handle to the bitmap’s image data.

t hePl anes An array of plane structures into which to draw the data. Each
element of this array is an offscreen plane structure, which is
described in the next section.
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Raster Offscreen Plane Structure

The raster offscreen plane structure, of data type gxOf f scr eenPl aneRec, defines the
format of one plane in the offscreen planar area.

struct gxOffscreenPl aneRec {
gxVi ewPor t t heVi ewPort ;
gxVi ewDevi ce  t heDevi ce;
gxVi ewG oup t heVi ewGr oup;
gxShape t heBi t map;
gxBi t Map theBits;

b

typedef struct gxOffscreenPl aneRec gxO fscreenPl aneRec;

Field descriptions

t heVi ewPor t The view port for this offscreen plane.

t heDevi ce The view device for this offscreen plane.

t heVi ew& oup The view group for this offscreen plane.

t heBi t map The shape object that represents the offscreen bitmap.
theBits The actual bitmap data for this area.

Raster Offscreen Setup Structure

The raster offscreen setup structure, of data type gxCf f scr eenSet upRec, defines how
to store raster data in offscreen memory.

struct gxOffscreenSet upRec {

short wi dt h;

short m nHei ght ;
short maxHei ght ;

Fi xed r anmPer cent age;
| ong rantl op;

short dept h;

gxMappi ng  vpMappi ng;
gxMappi ng vdMappi ng;
short pl anes;
gxPl aneSet upRec

pl aneSet up[ 4] ;

H

typedef struct gxOfscreenSetupRec gxOffscreenSet upRec;
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Field descriptions
wi dt h
m nHei ght

maxHei ght
r amPer cent age
rans| op

dept h
vpMappi ng
vdMappi ng
pl anes

pl aneSet up

The width in pixels of the raster.

The minimum height in pixels. The actual height that was created
for the offscreen storage is stored into this value.

The maximum height in pixels.
The maximum percentage of available RAM to use for this storage.

The amount of RAM that must be left available after allocating for
this storage.

The depth, in bits, of each plane.
The mapping for offscreen view ports.
The mapping for offscreen view devices.

The number of planes to allocate, each of which will have dept h
bits allocated for it.

The parameters of each plane, defined in the gxPl aneSet upRec
structure, which is described in the next section. Four of these
records are allocated because most drivers use four planes.

Raster Offscreen Plane Setup Structure

The raster offscreen plane setup structure, of data type gxPl aneSet upRec, defines
settings for storing a single plane of raster data in offscreen memory. The raster offscreen
setup structure, described in the previous section, uses four of these structures.

struct gxPl aneSet upRec {

gxRast er Pl aneQpti ons

gxHal ft one

gxCol or Space

gxCol or Set

gxCol orProfile

b

pl aneOpt i ons;
pl aneHal f t one;
pl aneSpace;

pl aneSet ;

pl aneProfil e;

typedef struct gxPl aneSetupRec gxPl aneSet upRec;

Field descriptions
pl aneOpti ons

pl aneHal ft one
pl aneSpace

Printing Messages Reference

The options for this plane. This value is the combined values of the
constants that you include from the raster plane options
enumeration, which is described in the next section.

The halftone structure for this plane. This is optional.

The color space for this plane. The color-space value constants are
shown in the chapter “Colors and Color-Related Objects” in

Inside Macintosh: QuickDraw GX Objects. You can specify the value
gxNoSpace to use the default color space.
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pl aneSet The color set for this plane. You can specify ni | to use the default
color set.

pl aneProfil e The color profile for this plane. You can specify ni | if you do not
want color matching applied to this plane.

Raster Plane Options

The raster plane options enumeration defines constants that you can use in the
pl aneOpt i ons field of the raster offscreen plane setup structure.

enum {
gxDef aul t O f screen = 0x00000000,
gxDont Set Hal ft one = 0x00000001,
gxDot Typel sDi t herLevel = 0x00000002

H

typedef |ong gxRasterPl aneOpti ons;

Constant descriptions
gxDef aul t O f screen
The driver allocates bits for the print job and creates halftone
values. This is the default value.
gxDont Set Hal ft one
The driver does not call the GXSet Vi ewPor t Hal f t one function.
gxDot Typel sDi t her Level
The driver calls the GXSet Vi ewPor t Di t her function and uses the
gxDot Type constant as the dithering level.

Raster Package Bitmap Structure

The raster package bitmap structure, of data type gxRast er PackageBi t mapRec, is
used with the GXRast er PackageBi t map message.

struct gxRaster PackageBit mapRec {
gxBi t map *bi t mapToPackage;
unsi gned short startRaster;
unsi gned short col or Band;
Bool ean i sBandDi rty;
Rect dirtyRect;

H

typedef struct gxRasterPackageBitmapRec gxRaster PackageBit mapRec;
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Field descriptions

bi t mapToPackage
A pointer to the bitmap that contains the data to be packaged.

start Raster The raster where the packaging is to begin.

col or Band Which color pass of packaging this structure represents.

i sBandDirty A Boolean value that is t r ue if the raster band being packaged
contains any nonwhite bits and is f al se if the raster band is
all white.

di rtyRect A rectangle that defines the area in the bitmap that contains
dirty bits.

Raster Imaging System Structure

The raster imaging system structure, of data type gxRast er | nageDat aRec, is the
structure that QuickDraw GX uses to maintain information about the state of the
raster imaging system. This structure is used with the GXRast er Li neFeed and
GXRast er PackageBi t map messages, which are described in the section

“Raster Imaging Messages” beginning on page 4-97.

struct gxRasterl mageDat aRec {

gxRast er Render Opt i ons render Opti ons;
Fi xed hl mageRes;

Fi xed vl mageRes;
short ni nBandSi ze;
short maxBandSi ze;
gxRect angl e pageSi ze;
short current YPos;
gxRast er PackageRec packagi ngl nf o;
Bool ean optionsVali d;
gxRast er PackageCont r ol sRec packageControl s;
gxOf f screenSet upRec t heSet up;

H

typedef struct gxRasterl nageDataRec gxRaster| nageDat aRec,
*gxRast er | mageDat aPt r, **gxRaster| nmageDat aHdl ;

Field descriptions

render Qpti ons Rendering options for raster imaging. This value is the combined
values of the constants that you include from the raster render
options enumeration, which is described in the next section.

hl mageRes The horizontal resolution for imaging.

vl mageRes The vertical resolution for imaging.

m nBandSi ze The minimum band size to use, in pixels.
maxBandSi ze The maximum band size to use, in pixels.
pageSi ze The size of the page in pixels.
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cur rent YPos The current position on the page.
packagi ngl nfo  The raster package structure.

optionsValid A Boolean value that is t r ue if options are specified for the
packaging messages andf al se if not.

packageControl s
The raster package controls structure.

t heSet up The setup for the offscreen planar area data. This is a variable
length object.

Raster Render Options

The raster render options enumeration defines constants that you can use in the
r ender Opt i ons field of the raster imaging system structure, which is described in the
previous section.

enum {
gxDef aul t Rast er = 0x00000000,
gxDont Resol veTr ansf er Mbdes = 0x00000001,
gxRender | nRever se = 0x00000002,
gxOnePl aneAt ATi ne = 0x00000004,
gxSendAl | Bands = 0x00000008

b

typedef | ong gxRaster Render Opti ons;

Constant descriptions
gxDef aul t Rast er
The driver uses the default raster options.

gxDont Resol veTr ansf er Mbdes
If this is included, the driver does not need to resolve transfer
modes. The default is to resolve transfer modes.

gxRender | nRever se

The driver needs to traverse the raster image in reverse order.
gxOnePl aneAt ATi ne

The driver needs to render each plane separately.

gxSendAl | Bands
The driver needs to send every band of data, even if it is all empty.

Raster Package Structure

The raster package structure, of data type gxRast er PackageRec, is used to define how
raster data is packaged into a buffer for sending to the output device.

struct gxRaster PackageRec {
Ptr buf ferSi ze;
short col or Passes;
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short headHei ght ;
short nunber Passes;
short passOf f set ;

gxRast er PackageOpti ons packageQpti ons;
H

typedef struct gxRasterPackageRec gxRaster PackageRec,
*gxRast er PackagePt r, **gxRast er PackageHd! ;

Field descriptions

bufferSi ze The number of bytes in the raster packaging buffer.

col or Passes The number of print-head passes required to print all colors.
headHei ght The height of the print head in pixels.

nunber Passes The number of passes required per headheight.

passOf f set The offset between passes in pixels.

packageOpt i ons The packaging options, as defined in the next section.

Raster Package Options

The raster package options enumeration defines constants that you can use in the
packageOpt i ons field of the raster package structure, as described in the
previous section.

enum {
gxSendAl | Col or s = 0x00000001,
gxlnterlaceCol or = 0x00000002,
gxOver| ayCol or = 0x00000004,

gxUseCol or

(gxl nterl aceCol or| gxOverl ayCol or)
b

typedef | ong gxRaster PackageOpti ons;

Constant descriptions

gxSendAl | Col ors
The driver needs to send all bands of data in the raster package,
including bands that are all white.

gxl nt erl aceCol or
The driver needs to interlace color data to prevent the ribbon from
becoming contaminated.

gxOver | ayCol or
The driver can send colors without interlacing because the output
device doesn’t have a ribbon contamination problem.

gxUseCol or The driver needs to send color data. This option implies either
gxl nterl aceCol or orgxOver | ayCol or.
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Constants and Data Types for the PostScript Imaging System

This section describes the enumerations and structures that are used by the PostScript
imaging system messages. You need to know about these data types if you are writing
a printing extension or printer driver for a printing device that uses the PostScript
imaging system.

PostScript Imaging System Structure

4-26

The PostScript imaging system structure, of data type

gxPost Scri pt | mageDat aRec, is allocated and set up by QuickDraw GX during

the implementation of the GXPost Scri pt Get Docunent ProcSet Li st and

GXPost Scri pt Downl oadPr ocSet Li st messages, whose descriptions begin on

page 4-112. This structure contains information describing the contents of a document
that is to be imaged and quantifies the limitations of the device to which the document
is to be imaged. QuickDraw GX fills in all the fields in the structure with default values,
but your printing extension or printer driver can change any of these fields or use them
to derive information about the imaging of the document. For more information about
how the fields in this structure are used for color printing, see the section “Color
Printing” beginning on page 3-50 in the chapter “Printer Drivers.”

struct gxPost Scri pt| mageDat aRec {

short | anguagelevel ;
gxCol or Space devCSpace;
gxCol orProfile devCProfil e;
gxPost Scri pt Render Options render Qpti ons;
| ong pat hLi m t;
short gsavelinit;
short opStackLinmt;
scal er St reanTypeFl ag f ont Type;

| ong printerVM

| ong reser vedO;

H

typedef struct gxPost Scri ptl mageDat aRec
gxPost Scri pt | mageDat aRec, *gxPost Scri pt| mageDat aPtr,
**gxPost Scri pt | mrageDat aHandl e; ;

Field descriptions

| anguagelLevel  The language level for the PostScript printer to which your driver is
imaging the document.

devCSpace The color space used for this device. The color-space value
constants are shown in the chapter “Colors and Color-Related
Objects” in Inside Macintosh: QuickDraw GX Objects. The values that
are valid for this field are gxG ay Space, gxCMYKSpace, and
gxRGBSpace.
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devCProfile The color profile for this device. Color profiles are explained in the
chapter “Colors and Color-Related Objects” in Inside Macintosh:
QuickDraw GX Objects.

render Opti ons  Rendering options for the PostScript printer. This value is the
combined value of the constants that you include from the
PostScript render options enumeration, which is described in the
next section.

pat hLi mi t The largest number of points that can be active in the device during
the imaging process without generating a PostScript | i m t check
error, which is described in PostScript Language Reference Manual,

2nd Edition.

gsavelLim t The greatest number of gsaves that can be performed on the device
without generating a PostScript | i ni t check error.

opSt ackLim t The maximum number of objects that can be placed in the stack at
any one time without generating a PostScript | i mi t check error.

font Type The stream type that the imaging system needs to use when

downloading a font. The possible values are described in
Inside Macintosh: Typography.

printerVM The amount of memory available in the printer.

PostScript Render Options

The PostScript render options enumeration defines constants for use in the
render Opt i ons field of the PostScript imaging system structure, which is described in
the previous section.

enum
{
gxNeedsAsci i Option = 0x00000001,
gxNeedsComent sOpti on = 0x00000002,
gxBoundi ngBoxesQOpt i on = 0x00000004,
gxPort abl ePost Scri pt Opti on = 0x00000008,
gxUselLevel 2Col or Opti on = 0x00000080
b

typedef | ong gxPost Scri pt Render Opti ons;

Constant descriptions
gxNeedsAsci i Opti on
The driver needs to convert all binary data to 7-bit ASCII values.
gxNeedsConment sOpt i on
The driver needs to issue PostScript comments.
gxBoundi ngBoxesOpt i on
The driver needs to calculate values for the %9Boundi ngBox:
and %®4ageBoundi ngBox: variables. This option implies the
gxNeedsComent sOpt i on constant.
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gxPort abl ePost Scri pt Opti on
The driver needs to generate PostScript that is not device specific.

gxUselLevel 2Col or Opti on
The driver uses Level 2 device-independent color when printing to
a Level 2 output device.

PostScript Glyphs Structure

4-28

QuickDraw GX constructs the PostScript glyphs structure, of data type

gxPrint er d yphsRec, so a driver can communicate with the imaging system about
the fonts and glyphs that are available on a printer. This structure is used by the
GXPost Scri pt Get Pri nt er d yphsl nf or mat i on message, which is described on
page 4-116.

struct gxPrinterd yphsRec {

gxFont t heFont ;

| ong nd yphs;
gxFont Pl at f or m pl atform
gxFont Scri pt script;
gxFont Language | anguage;

| ong vimUsage;

unsi gned | ong gl yphBi ts[1];

b
typedef struct gxPrinterd yphsRec gxPrinterd yphsRec;

Field descriptions

t heFont The font that this information is for.

nd yphs The number of glyphs that the font contains.

platform The platform of the font.

scri pt The script code of the font. This value has no meaning if the value
of the pl at f or mfield is -1.

| anguage The language code of the font. This value has no meaning if the
value of the pl at f or mfield is -1.

viJsage The amount of printer memory required for the font.

gl yphBits A variable-sized array containing the data for the glyphs. This array

must be aligned on a long word boundary. Its size in long words
can be computed by the formula: (nd yphs + 31) / 32.

You can read about font glyphs, platforms, scripts, and languages in Inside Macintosh:
QuickDraw GX Typography:.
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PostScript Procedure Set List Structure

The PostScript procedure set list structure, of data type gxPr ocSet Li st Rec,
contains a list of the procedures needed to image the specified document.

This structure is used by the GXPost Scr i pt Get Docunent Pr ocSet Li st and
GXPost Scri pt Downl oadPr ocSet Li st messages, whose descriptions begin on
page 4-112.

struct gxProcSetlListRec {
Signhature clientld,

OSType control Type;
short controlid,
OSType dat aType;

| ong r eser vedO;

H

typedef struct gxProcSetListRec gxProcSetListRec,
*gxProcSet ListPtr, **gxProcSetListHdl;

Field descriptions

clientld The unique ID provided by the printing extension or printer driver
to avoid resource conflicts.

control Type A resource type that serves as a control resource for the procedure
set.

controlid The ID of the resource that controls the downloading of the
procedure set.

dat aType The resource type that, in combination with the control resource,

specifies which resources are to be interpreted as belonging to the
procedure set.

PostScript Query Results

The PostScript query results enumeration defines constants that are the possible results
of the GXPost Scri pt Quer yPri nt er message, which is described on page 4-101.

enum {
gxPrinterX = 0,
gxlnitializePrinter = 1,
gxFil ePrinting = 2,
gxReset Printer = 128
b
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Constant descriptions

gxPrinterCK The printer responded to the query with enough information to
initiate printing of the job.

gxlnitializePrinter
The printer responded to the query by indicating that it needs to
be initialized.

gxFi I ePrinting The printer responded to the query by indicating that the print job
has been redirected to a file.

gxReset Pri nt er The printer responded to the query by indicating that it needs to
be restarted.

Constants and Data Types for the Vector Imaging System

This section describes the enumerations and structures that are used with the vector
imaging system messages. You need to know about these data types if you are writing
a printing extension or printer driver for a printing device that uses the vector
imaging system.

Vector Halftone Structure

The vector halftone structure, of data type gxVHal f t oneRec, defines the halftone
information for a vector device. This structure is used with the vector imaging system
structure, which is described on page 4-32.

struct gxVHal ftoneRec {

gxCol or Space hal ft oneSpace;
gxHal ft oneConpRec hal ft oneConps[ 4] ;
| ong penl ndexFor BW

b
typedef struct gxVHal ftoneRec gxVHal ftoneRec;

Field descriptions

hal ft oneSpace The color space for this device. The color-space value constants are
shown in the chapter “Colors and Color-Related Objects” in
Inside Macintosh: QuickDraw GX Objects.

hal ft oneConps  An array of vector halftone component structures. This array has
four entries, one for each color component. The vector halftone
component structure is described in the next section.

penl ndexFor Bw The pen index for drawing 1-bit deep or black-and-white bitmaps.

Vector Halftone Component Structure

The vector halftone component structure, of data type gxVVHal f t oneConpRec,
describes the values to use for creating a halftone for a color component.
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struct gxVHal ftoneConpRec {
Fi xed angl e;
| ong penl ndex;

b
typedef struct gxVHal ft oneConpRec gxVHal ftoneConpRec;

Field descriptions
angl e The halftone angle for this component.
penl ndex The index of the pen to use for drawing this component.

Vector Shape Structure

The vector shape structure, of data type gxVect or ShapeDat aRec, is used with the
GXVect or Vect or i zeShape message, which is described on page 4-130.

struct gxVect or ShapeDat aRec {
gxVect or ShapeOpti ons shapeOpti ons;

| ong maxPol yPoi nt s;
Fi xed shapeError;

Fi xed text Si ze;

Fi xed frameSi ze;

b
typedef struct gxVector ShapeDat aRec gxVect or ShapeDat aRec;

Field descriptions

shapeOpti ons Options that you can include for rendering shapes into vectors. This
value is the combined value of the constants that you include from
the vector shape options enumeration, which is described in the
next section.

maxPol yPoi nts  The maximum number of points that a polygon can contain for
drawing on this device. If the value of this field is 0, QuickDraw GX
converts polygons into vectors rather than sending polygons to
the device.

shapeErr or The maximum number of pixels by which the vectors created to
approximate a curve can deviate from the original. The smaller this
value, the more vectors are used to approximate each curve, which
means more memory, but less deviation in shape. A value of
0x00002000 is typically used, which allows an error of no more
than one 1/8 of a pixel at 72 dots per inch.

textSize Any text above this size is filled, while any text below this size is
outlined but not filled.
frameSi ze Any shapes with frames larger than this size are filled, while shapes

with any shapes with frames smaller than this size are stroked.
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Vector Shape Options

The vector shape options enumeration provides constants that you can use in the
shapeOpt i ons field of the vector shape structure, which is described in the previous
section.

enum {
gxUni directional Fill = 0x00000001,
gxAl soQut | i neFi | | edShape= 0x00000002

b

typedef | ong gxVect or ShapeOpti ons;

Constant descriptions

gxUni directional Fill
The driver needs to generate scan lines in one direction only. This
value is useful for transparencies.

gxAl soQut | i neFi | | edShapes
The driver also needs to draw the outlines of filled shapes.

Vector Imaging System Structure

4-32

The vector imaging system structure, of data type gxVect or | mageDat aRec, is the
structure that QuickDraw GX uses to maintain information about the state of the vector
imaging sytem. This data type is used with the GXRender Page message, which is
described on page 4-130.

struct gxVectorl mageDat aRec {
gxVect or Render Opt i ons render Opti ons;

Fi xed devRes;
gxTransform devTransform
gxCol or Set clrSet;

gxCol or bgCol or;
gxVHal t oneRec hal ft onel nf o;
gxPenTabl eHdl hPenTabl e;
gxRect angl e pageRect ;

gxVect or ShapeDat aRec shapeDat a;
b

typedef struct gxVectorl nageDat aRec gxVect or | nageDat aRec,
*gxVect or | mageDat aPt r, **gxVect or| mageDat aHdl ;

Field descriptions

render Opti ons  Options to control the vector rendering. This value is the combined
values of the constants that you include from the vector render
options enumeration, which is described in the next section.

devRes The resolution of the device.
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devTransform The transform for the device.
clr Set The entire set of colors available on the device.
bgCol or The background color in the specified color space.

hal ft onel nfo The halftone information for color bitmaps. This structure is
described in the section “Vector Halftone Structure” on page 4-30.
hPenTabl e The complete list of pens available on the device, along with the

thickness and pen position of each. This structure is described in the
section “Vector Pen Table Structure” on page 4-34.

pageRect The dimensions of the page. If you set the coordinates of this
rectangle to all zeros, the page format values are used.
shapeDat a The information on how to render a shape on the device.

Vector Render Options

The vector render options enumeration defines constants for use in the r ender Opt i ons
field of the vector imaging system structure.

enum {
gxCol or Sor t = 0x00000001,
gxATr ansf er Mbde = 0x00000002,
gxNoOverl ap = 0x00000004,
gxACol or Bi t map = 0x00000008,
gxSor t byPenPos = 0x00000010,
gxPenLessPlotter = 0x00000020,
gxCutterPlotter = 0x00000040,
gxNoBackG ound = 0x00000080

b

typedef | ong gxVect or Render Opti ons;

Constant descriptions
gxCol or Sor t You need to specify this option for pen plotters.

gxATr ansf er Mbde
The driver needs to resolve transfer modes.

gxNoOver | ap The driver needs to produce non-overlapping output.
gxACol or Bi t map The driver needs to produce color bitmap output.

gxSort byPenPos The driver needs to draw shapes in the order of the pens in the pen
table (which is not the same as the order of the pens in the
pen carousel).

gxPenLessPl otter
The output device is a raster printer or plotter.

gxCutterPlotter
The output device has a cutter.

gxNoBackG ound Shapes that map to the background color are not sent to the driver.
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Vector Pen Table Structure

The vector pen table structure, of data type gxPenTabl e, defines the pens that are
available for a pen table on a vector device. This structure is used with the vector
imaging system structure, which is described on page 4-32, and with the

GXVect or LoadPens message, which is described on page 4-128.

struct gxPenTabl e {
| ong nunPens;
gxPenTabl eEntry pens[ 1] ;

H

typedef struct gxPenTabl e gxPenTabl e, *gxPenTabl ePtr,
**gxPenTabl eHdl ;

Field descriptions
nunPens The number of pen table entry structures in the pens array.

pens An array of pen table entry structures, with one entry for each pen
that is available in this pen table.

Vector Pen Table Entry Structure

4-34

The vector pen table entry structure, of data type gxPenTabl eEnt ry, defines a single
pen that is in a pen table used on a vector device.

struct gxPenTabl eEntry {

Str31 penNane;
gxCol or penCol or;
fixed penThi ckness;
short penUni ts;
short penPosi ti on;

H
typedef struct gxPenTabl eEntry gxPenTabl eEntry;

Field descriptions
penName The name of the pen that this structure describes.

penCol or The color of this pen. This color matches one of the entries in the
color set for this device.

penThi ckness The size of this pen.

penUnits The units that define the penThi ckness value, as described in the
next section.
penPosi tion The position of this pen in the devices’s pen carousel. If the pen is

not loaded, it is set to the value kPenNot Loaded (-1).
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Vector Pen Units

The vector pen units enumeration defines the kind of units used to specify the thickness
of a pen table entry, as described in the previous section.

enum {
gxDevi ceUnits = 0,
gxMVni t s =1,
gxlnchesUnits = 2

H

Constant descriptions
gxDevi ceUnits  The pen thickness is specified in device units.

gxMVni t s The pen thickness is specified in millimeters.
gxl nchesUnits  The pen thickness is specified in inches.

User Interface Constants and Data Types

This section describes the enumerations and structures that QuickDraw GX uses with
the dialog box messages. You need to know about these data types when writing the
user interface portion of a printing extension or printer driver.

The Panel Information Structure

The panel information structure, of data type gxPanel | nf oRecor d, provides
information to the panel about the current dialog box and panel event. This structure

is used with the GXHandl ePanel Event and GXFi | t er Panel Event messages, whose
descriptions begin on page 4-85.

struct gxPanel I nfoRecord {
gxPanel Event panel Evt;

short panel Resl d;

Di al ogPtr pD g;

Event Record *t heEvent ;
short itenHit;

short i temCount ;
short evt Acti on;
short error Stringld;
gxFor mat t heFor mat ;

voi d *r ef Con;

H

typedef struct gxPanel | nfoRecord gxPanel | nf oRecor d;
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Field descriptions
panel Evt
panel Resl d

pDl g
t heEvent
itenHit

i t enCount
evt Acti on

errorStringld
t heFor mat

refcon

Panel Events

The event to filter or handle.

The resource ID of the current panel (' ppnl ') resource.
A pointer to the dialog box structure.

A pointer to the event that occurred.

The actual item number where the event occurred, using the
item-numbering scheme of the Dialog Manager.

The item count before your panel’s items in the dialog box.

The action that results once this event is processed. This value is one
of the constants defined in the panel event actions enumeration,
which is described on page 4-38. This field is only meaningful for
filtering, and is used for parsing.

The ID of the ' STR ' resource to put in the error alert. A value of 0
in this field indicates that there is no error string to display.

The current format. This is only me