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1. Introduction

Welcome to the Adobe Photoshop® Software Developers Toolkit!

With this toolkit you can create software, known as plug—in modules, that
expand the capabilities of Adobe Photoshop.

Audience
This toolkit is for C programmers who wish to write plug-ins for Adobe
Photoshop on Macintosh and Windows systems.

This guide assumes you are proficient in the C programming language and
its tools. The source code files in this toolkit are written for Metrowerks
CodeWarrior on the Macintosh, and Microsoft Visual C++ on Windows.

You should have a working knowledge of Adobe Photoshop, and understand
how plug-in modules work from a user’s viewpoint. This guide assumes you
understand Photoshop terminology such as paths, layers and masks. For more
information, consult the Adobe Photoshop User Guide.

This guide does not contain information on creating plug-in modules for
Unix versions of Photoshop. The Photoshop Unix SDK is available on the
Photoshop Unix product CD. You must purchase the product CD to obtain
the SDK.

About this guide

This programmer’s guide is designed for readability on screen as well as in
printed form. The page dimensions were chosen with this in mind. The
Frutiger and Minion font families are used throughout the manual.

To print this manual from within Adobe Acrobat Reader, select the “Shrink
to Fit” option in the Print dialog.

How to use this guide
This documentation starts with information common to all the plug-in types.

Chapter 2 provides an overview of writing plug-ins, including specific
information for Mac OS and Windows development.

Chapter 3 discusses callback routines for the Photoshop host.

Chapters 4 through 9 cover the main six types of plug-in modules (Color
Picker, Import, Export, Filter, Format, and Selection) in detail.

Chapter 10 covers all the non-module specific details of Scripting.

Chapters 11 and 12 cover all the different load, save, and document file
formats built into Photoshop.

The appendicies contain specific information about different parameter
structures and scripting with OLE Automation.

Adobe Photoshop Software Development Kit 10



1. Introduction

A new document has been added, Plug-in Resources Guide.pdf, with valuable
tips and tricks for creating Photoshop Plug-ins that function in every major
Adobe graphics application.

The best way to use this guide is to first read chapters 1 through 3. Then
turn to the chapter containing specific information on the type of plug-in
you’re going to write.

If writing plug-ins is new for you, we recommend you take some time
studying the source code for the sample plug-ins. You may choose to use
these source files as the starting point for creating your own plug-in
modules.

Contents of the Photoshop plug-in toolkit

The files included with this toolkit include C language header files
(Conmmon/ Header s. h), C language source files (Conmon/ Sour ces. ¢) and
Resource files (Common/ Rez-fil es. r) -- these files define the structures,
constants and functions you will need to build plug in modules.

The Exanpl es directory contains complete source code samples for each type
of plug-in.

There is also a directory containing information about the Adobe Developer

Association.

GAP SDK tech notes mailing list

The Adobe Developers Association maintains an area on Adobe’s world-
wide-web site: htt p: // ww. adobe. com which includes the latest SDK public
releases and technical notes. You can also have the technical notes e-mailed
to you directly by joining the Graphics and Publishing SDK tech notes
mailing list. The GAP SDK Tech Notes e-mail list is for Adobe After Effects,
Adobe lIllustrator, Adobe PageMaker, Adobe Photoshop, Adobe
PhotoDeluxe, and Adobe Premiere. Send an e-mail to

gap- dse@dobe. com
with the subject:
SUBSCRI BE GAP- SDK- TECH NOTES

and these fields in your message body:
1. Your full name:

Business name:

Address:

City:

State:

Country:

Country code or Zip:

Area code and phone number (business is fine):

© ©®© N o 0 &~ W D

ADA member number:
“N/ A” if not a member; “lI nf 0o” if want info.

H
©

CC:
Any other e-mail addresses you want CC:’ed.
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2. Plug-in Basics

This chapter describes what plug-in modules are and provides information
common to all plug-in modules. You should understand this material before
proceeding to the chapters detailing the specific types of plug-in modules.

This chapter also contains information about compiling and testing plug-in
modules under the Mac OS and Microsoft Windows. Additional
compiler-specific information is available in the toolkit header files.

Plug-in modules and plug-in hosts

Adobe Photoshop plug—in modules are software programs developed by
Adobe Systems and third-party vendors with Adobe Systems to extend the
standard Adobe Photoshop program. Plug-in modules can be added or
updated independently by end users to customize Photoshop to their
particular needs.

This guide also frequently refers to plug—in hosts. A plug-in host is responsible
for loading plug-in modules into memory and calling them. Adobe
Photoshop is a plug-in host.

These Adobe applications function as plug-in hosts: Adobe After Effects,
Adobe Premiere, Adobe Illustrator, Adobe PageMaker, and Adobe
PhotoDeluxe. Most of these applications support some, but not all,
Photoshop plug-in modules. Many applications from third-party developers
support the use of Photoshop plug-in modules, as well.

Most plug-in hosts are application programs, but this not a requirement. A
plug-in host may itself be a plug-in module. A good example of this is the
“Photoshop Adapter” which allows Adobe Illustrator 6.0 to host Photoshop
Format and Filter modules.

This toolkit and guide are not designed for developers interested in creating
plug-in hosts; the emphasis and goal for this guide is presenting information
pertinent to creating plug-in modules.

Unless otherwise stated, Adobe Photoshop 4.0 is assumed to be the plug-in
host throughout this manual. Other hosts may or may not support all the
callbacks, properties and functionality described in this guide.

A short history lesson

Plug-ins are not unique to Photoshop. Many Macintosh and Windows
applications support some form of plug-in extensions.

Perhaps the best known example of an application that supports a plug-in
architecture is Apple’s HyperCard, with its support for XCMDs and XFCNSs.
One of the first companies to incorporate plug-in modules into their
products was Silicon Beach, in its Digital Darkroom and SuperPaint products.

Silicon Beach spent a lot of time developing a newer, better designed
plug-in implementation. In HyperCard, developers have to paste their plug-
ins into the host application using ResEdit. Silicon Beach’s design for plug-in
modules has the code residing in individual files. This allows the plug-in files
to be placed anywhere, not just in the System Folder. Silicon Beach’s design

Adobe Photoshop Software Development Kit 12



2. Plug-in Basics

also incorporated the concept of version numbering, which allowed for
smooth migration as new functionality was added to the interface.

Adobe Photoshop’s implementation of plug-in modules loosely resembles
that used by Silicon Beach. It uses a similar calling sequence, and the same
version number scheme.

However, the similarity ends there. As Photoshop’s plug-in architecture
evolved, the detailed interface for Photoshop’s plug-in modules became
completely different from that used by Silicon Beach. The differences were
required primarily to support color images and Adobe Photoshop’s virtual
memory scheme.

A great overview of Macintosh programming with code fragments is
provided in A Fragment of Your Imagination, by Joe Zobkiw (1995, Addison-
Wesley, NY, ISBN 0-201-483358-0). Chapter ten of Zobkiw’s book is solely
about writing Photoshop filters.

Macintosh and Windows development

The original plug-in interface was designed when Adobe Photoshop was a
Macintosh-only product. This heritage is still apparent today, and affects
Windows developers building plug-ins. While you can build plug-in modules
for Windows without needing a Macintosh, there are a number of data
structures and Mac toolbox-like calls that will appear in your Windows code.
The good news is that this makes building plug-ins that work across both
Mac OS and Windows easier. The bad news is that if you’re developing only
for the Windows platform, some of the terminology may be unfamiliar.

Another important difference between the Macintosh and Windows is byte
ordering. Motorola and PowerPC processors store pointers, 16—, and 32- bit
numbers in big endian format, while Intel processors use little endian
format. An example of this is the number 65298, which would disassemble as
hex word $FF 12 on a Motorola or PowerPC processor, and $12 FF on an Intel
processor. $12 FF on the Intel could be mistaken by beginning Macintosh
programmers as 4863, when it in fact is 65298.

Because many Photoshop files are designed to work across both platforms,
the Photoshop engineering team chose to standardize on big endian format
(Photoshop’s heritage shows through again). When programming under
Windows, you must be careful to handle byte ordering properly.

Version Information

25&3.0

The plug-in interface changed significantly with the release of Adobe
Photoshop 3.0. The main difference is the use of "Pi PL' resources to describe
plug-in module information. This replaces the older 'Pi M ' resources,
although Photoshop still fully supports Pi M based plug-in modules. Pi PL
and Pi M resources are discussed in the document Plug-in Resource Guide.pdf.

The other significant change in version 3.0 is the introduction of the
AdvancesSt at ePr oc callback function. This callback provides improved
performance for plug-in modules that handle large images. The
AdvancesSt at ePr oc callback is discussed in chapter 3.

3.04

In Photoshop version 3.0.4, the plug-in architecture was again enhanced.
You can now set certain properties of a plug-in host using the

Set Propert yProc callback. The Get PropertyProc and Set PropertyProc
callbacks were grouped together to form a new callback suite. See chapter 3
for details.
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2. Plug-in Basics

Version 3.0.4 also adds a new callback suite: the image services suite. The two
callback functions in this suite allow you to resample image data, and are
useful for various types of filter, import, and export modules. See chapter 3
for details.

3.0.5

Version 3.0.5 offers bug fixes and compatibility updates for PowerPC
Macintoshes and Windows 95. There are no new API changes or additions in
3.0.5.

4.0

Version 4.0 expands the API to include two new plug-in module types: color
pickers and selections, and an associated set of callback functions in the new
Channel Ports suite. There is also an added AppleEvent/AppleScript resource,
‘aet e', which describes your plug-in parameters to the Actions palette.
Accompanying that is a set of callback functions in the new Descriptor suite.
The parameter blocks for Import, Export, Filter, and Format have grown to
include the new callback suites, where appropriate. The module name for
“Acquire” modules was renamed “Import” to be consistent with other
Adobe products. This change is cosmetic—the code parameter and function
names remain the same, such as acqui r eSel ect or Cont i nue.
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2. Plug-in Basics

Types of plug-in modules

Adobe Photoshop plug-in modules are separate files containing code that
extend Photoshop without modifying the base application.

Photoshop supports eight types of plug-in modules:

Color Picker

Color Picker modules provide a plug-in interface for implementation of
different color picker’s in addition to Photoshop’s and the system’s color
pickers. They appear whenever the user requests a unique or custom color
(such as clicking on the foreground or background colors in the tools
palette) and are selected in the Preferences... General dialog. These
modules are documented in chapter 4. Color Picker Modules, on page 58.

Import

Import modules open an image in a new window. Import modules can be
used to interface to scanners or frame grabbers, read images in unsupported
or compressed file formats, or to generate synthetic images. These modules
are accessed through the Import sub-menu. These modules are documented
in chapter 5. Import Modules, on page 63.

Export

Export modules output an existing image. Export modules can be used to
print to Mac OS printers that do not have Chooser-level driver support, or to
save images in unsupported or compressed file formats. These modules are
accessed through the Export sub-menu. These modules are documented in
chapter 6. Export Modules, on page 74.

Extension

Extension modules allow implementation of session-start and session-end
features, such initializing devices. They are called once at application
execution, once at application quit time, and usually have no user interface.
Their interface is not public.

Filter

Filter modules modify a selected area of an existing image. These modules
appear under the Filter menu. Filter modules are the plug-ins that the
majority of Photoshop users are most familiar with. These modules are
documented in chapter 7. Filter Modules, on page 81.

Format

Format modules, also called File Format and Image Format modules, provide
support for reading and writing additional image formats. These appear in
the format pop-up menu in the Open..., Save As... and Save a Copy...
dialogs. These modules are documented in chapter 8. Format Modules, on
page 93.

Parser
Parser modules are similar to Import and Export modules, and provide
support for manipuling data between Photoshop and other (usually vector)

formats such as Adobe Illustrator™ or Adobe® PageMaker™. Their interface
is not public.

Selection

Selection modules modify which pixels are chosen in an existing image and
can return either path or pixel selections. These modules appear under the
Selection menu. These modules are documented in chapter 9. Selection

Modules, on page 111.
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2. Plug-in Basics

Plug-in module files
Plug—-in module files must reside in specific directories for Adobe Photoshop
to recognize them. Under the Mac OS, plug-in files must be in:

1. the same folder as the Adobe Photoshop application, or
2. the folder identified in the Photoshop preferences dialog, or

3. a sub-folder of the folder identified in the Photoshop prefs.

Under Windows, plug in files must be in the directory identified by the
PLUG NDI RECTORY profile string in the Photoshop INI file.

Table 2-1: Names for the Photoshop INI file

Version Filename

2.x PHOTOSHP.INI
3.x PHOTOS30.INI
4.x PHOTOS40.INI

Usually, a plug-in module file contains a single plug-in. You can create files
with multiple plug-in modules. This is discouraged, because it reduces the
user’s control of which modules are installed.

There are situations when it may be appropriate to have more than one
module in a single plug-in file. One example is matched import/export
modules, although these are usually implemented as a file format module.
Another example is a set of closely related filters, since the reduction of user
control is offset by the increased ease of plug-in file management.

Plug-in file types and extensions

Plug-in module files should follow the guidelines in table 2-2 for the type
identifier under the Mac OS, and the file extension under Windows. While
these are only recommendations with Adobe Photoshop 3.0, these must be
used if your plug-in module runs with earlier versions of Photoshop.

Table 2-2: Plug-in file types and extensions

Plug—in Type Macintosh Windows .
File Type File Extension
General (any type of plug-in) 8BPI . 8BP
Color Picker 8BCM . 8BC
Import 8BAM . 8BA
Export 8BEM . 8BE
Extension 8BXM . 8BX
Filter 8BFM . 8BF
File Format 8BI F . 8BI
Parser 8BYM . 8BY
Selection 8BSM . 8BS

On the Macintosh, plug-ins with the same creator ID as Adobe Photoshop
('8BI M) will appear with the standard plug-in icons defined in Photoshop.

Adobe Photoshop Software Development Kit 16



Basic data types

2. Plug-in Basics

The basic types shown in table 2-3 are commonly used in the Photoshop
plug-in API. Most of these are declared in Pl Types. h.

Table 2-3: Basic data types

Name

Description

int8, intl6, int32,
unsigneds,
unsigned16, unsigned32

These are 8, 16 and 32 bit integers respectively.

short Same as int16.

long Same as int32.

Boolean Single byte flag where 0=FALSE; any other value=TRUE.
OSType i nt 32 denoting Mac OS style 4-character code like 'Pi PL".

TypeCreatorPair

Two OSTypes denoting filetype then creator code.

FlagSet Array of boolean values where the first entry is contained in the
high order bit of the first byte. The ninth entry would be in the
high-order bit of the second byte, etc.

CString C-style string where the content bytes are terminated by a trail-
ing NULL byte.

PString Pascal style string where the first byte gives the length of the
string and the content bytes follow.

Str255 Pascal style string where the first byte gives the length of the
string and the content bytes follow, with a maximum of 255 con-
tent bytes.

Structures Structures are typically represented the same way they would be

in memory on the target platform. Native padding and align-
ment constraints are observed. Several common structures, such
as RGBt upl e, are declared in Pl Types. h.

VPoint, VRect

Like Mac OS Poi nt and Rect structures, but have 32-bit coordi-
nates.
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The plug-in module interface

A plug-in host calls a plug-in module in response to a user action. Generally,
executing a user command results in a series of calls from the plug-in host to
the plug-in module. All calls from the host to the module are done through
a single entry point, the mai n() routine of the plug-in module. The
prototype for the main entry point is:

#i f MSW ndows
voi d ENTRYPO NT (

short sel ect or,

voi d* pl ugi nPar anBl ock,
| ong* pl ugi nDat a,
short* result);

#el se
pascal void main (
short sel ect or,
Ptr pl ugi nPar anBl ock,

| ong* pl ugi nDat a,
short* result);
#endi f

selector
The selector parameter indicates the type of operation requested by the

plug—in host. Selector=0 always means display an About box. Other selector
values are discussed in later chapters for each type of plug-in module.

A plug-in’s main function is typically a switch statement that dispatches the
pl ugi nPar anBl ock, pl ugi nDat a, and r esul t parameters to different
handlers for each selector that the plug-in module responds to. The example
plug-in modules show one style of dispatching to selector handlers.

pluginParamBlock

The pluginParamBlock parameter points to a large structure that is used to
pass information back and forth between the host and the plug-in module.
The fields of this parameter block changes depending on the type of plug-in
module. Refer to chapters 6 through 9 for descriptions of the parameter
block for each type of plug-in module.

pluginData
The pluginData parameter points to a long integer (32-bit value), which
Photoshop maintains for the plug-in module across invocations.

One standard use for this field is to store a handle to a block of memory
used to reference the plug-in’s “global” data. It will be zero the first time
the plug-in module is called.

result

The result parameter points to a short integer (16-bit value). Each time a
plug-in module is called, it must set resul t; do not count on the resul t
parameter containing a valid value when called. Returning a value of zero
indicates that no error occurred within the plug-in module’s code.

Error reporting

Returning a non-zero number in the resul t field indicates to the plug-in
host that some sort of error occurred. It may also indicate that the user
cancelled the operation somewhere during execution of the plug-in.
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Returning a positive value indicates the plug-in encountered an error and an
appropriate error message has already been displayed to the user. If the user
cancels the operation in any way, the plug-in should return a positive value
without reporting an error to the user.

Returning a negative value means that the plug-in encountered an error,
and the plug-in host should display its standard error dialog.

Table 2-4 shows the common error code ranges used by the different types
of plug-in modules, as well as some commonly used examples and their
values. Refer to the header files and specific chapter for the plug-in type
you’re designing for more details.

Table 2-4: Error codes

Module Error Range Definitions Value
Color Picker -30800 to -30899 pi cker BadPar anet er s -30800
Import -30000 to -30099 acqui reBadPar ameters -30000
acqui reNoScanner -30001
acqui reScanner -30002
Export -30200 to -30299 export BadPar anmet er s -30200
export BadMode -30201
Filter -30100 to -30199 filterBadParameters -30100
filterBadMode -30101
Format -30500 to -30599 f or mat BadPar anmet er s -30500
f or mat BadMbde -30501
Selection -30700 to -30799 sel ecti onBadPar anet ers -30700
sel ecti onBadMode -30701
General Errors | —30900 to -30999 err Pl ugl nHost I nsuffici ent -30900
err Pl ugl nPropertyUndefi ned -30901
err Host DoesNot Support Col St ep -30902
errlnval i dsanpl ePoi nt -30903

The plug-in may also return Mac and Windows operating system error codes
to the plug-in host. In Pl Types. h, several common Mac OS error codes are
defined for use in Windows, simplifying cross—platform programming.

About boxes

All plug-ins should respond to a selector value of zero, which means display
an About box. The about box may be of any design. To fit in smoothly with
the Adobe Photoshop interface, follow these conventions:

1. The About box should be centered on the main (menu bar) screen, with
1/3 of the remaining space above the dialog, and 2/3 below. Be sure to
take into account the menu bar height. System 7 or later of the Mac OS
has a flag in the 'DLOG' resource that automatically positions the about
box in the window.

2. The window should not have an 0K button, but should instead respond
to a click anywhere in its dialog.

3. It should respond to the return and enter keys.

Note: Adobe PhotoDeluxe has very specific dialog design
& requirements. A sample About box is available in the

Phot oshop—WDEF folder in the Exanpl es folder.
The parameter block at selectorAbout
On the about selector call, the parameter block for the module is not passed.
Instead, in its place, a structure of type About Recor d is passed. This is
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described in Pl About . h. Because of this, access to any of the standard
parameters for the module during sel ect or About is unavailable.

Multiple plug-ins and selectorAbout

When Photoshop attempts to bring up the about box for a plug-in module,
it makes the about box selector call to each of the plug-ins in the same file.
If there is more than one plug-in compiled in a file, only one of them should
respond to the call by displaying an about box that describes all the plug-ins.
All other plug-in modules should ignore the call and return to the plug-in
host.
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Memory management strategies

In most cases, the first action a plug-in takes is to negotiate with Photoshop
for memory. Other plug-in hosts may not support the same memory options.

The negotiation begins when Photoshop sets the maxData or maxSpace field
of the pl ugi nPar anBl ock to indicate the maximum number of bytes it
would be able to free up. The plug-in then has the option of reducing this
number. Reserving memory by reducing maxDat a can speed up most plug-in
operations. Requesting the maximum amount of memory for the plug-in
requires Photoshop to move all current image data out of of RAM and into
its virtual memory file. This allows the plug-in to run from RAM as much as
possible.

If your plug-in’s memory requirements are small—if it can process the image
data in pieces, or if the image size is small—only reduce maxDat a/maxSpace
to those specific requirements. This permits many plug-in operations to be
performed entirely in RAM with a minimum of swapping. In many cases, your
plug-in only needs a small amount of memory, but will operate faster if
given more. Experiment to find a suitable balance.

One strategy is to divide maxDat a/maxSpace by 2, thus allocating half the
memory to Photoshop and half to the plug-in. Another good strategy is to
reduce maxDat a/maxSpace to zero, and then use the Buffer and Handle
suites to allocate memory as needed. Often, this is most efficient from
Photoshop’s viewpoint, but requires additional programming.

If performance is a concern, you may want to perform quantitative tests of
your plug-in module to compare different memory strategies.

maxSpace vs. bufferSpace on the Macintosh

Photoshop has a couple different mechanisms for reserving memory. There
are also mechanisms for reporting available memory. Together, they allow
you to calculate what sort of processing parameters you will need to use,
such as chunk sizes, etc. This section is designed to detail two specific fields
that indicate available space: maxSpace and buf f er Space, from the filter
parameter block.

The amount of free space available in the Macintosh heap is returned in
maxSpace. Photoshop uses its own linear bank code when the available
memory goes over a threshold, generally around 32 mb. This is done because
the Mac Memory manager gets very inefficient with large heaps.

Photoshop sets aside an area of memory, called the linear bank. The Mac OS

sets aside an area of memory for the application, called the heap space.

Buf f er SpaceProc() in the Buffer suite, and buf f er Space in the
filterParanmBl ock return the amount of space available in the linear bank,
or the heap space if the linear bank is not present. This memory is available
via the Buffer suite.

Adobe Photoshop Software Development Kit 21



2. Plug-in Basics

buf f er Space and maxSpace will be about the same up to 32 mb (they both

reserve different amounts of padding) and then maxSpace will step back.
buf f er Space will also step back, but grow as memory is available.

Neither maxSpace nor buf f er Space guarantee continguous space.

Table 2-5: Photoshop memory and maxData/maxSpace

Photoshop Memory maxData/maxSpace
1 mb 4 mb
16 mb 6 mb
26 mb 14 mb
31 mb 19 mb
32 mb+ 9 mb
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Creating plug-in modules for the Mac OS

Photoshop plug-in modules for the Macintosh can be created using any of
the popular C compilers including Apple MPW, Symantec C++, or Metrowerks
CodeWarrior. The example plug-ins in this toolkit include both MPW
makefiles and CodeWarrior project files.

You can create plug-in modules for 680x0, PowerPC, or both (fat binaries). If
your plug-in module uses floating point arithmetic, you can create plug-in
code that is optimized for Macintosh systems with floating—point units (FPU).
If you desire, you can also provide a version of your code that does not
require an FPU, and Photoshop will execute the proper version depending on
whether an FPU is present.

Plug-in modules use code resources on 680x0 Macs and shared libraries (the
code fragment manager) on PowerPC systems.

When the user performs an action that causes a plug-in module to be called,
Photoshop opens the resource fork of the file the module resides in, loads
the code resource (68k) or shared library (PowerPC) into memory. On 680x0
systems, the entry point is assumed as the first byte of the resource.

Hardware and system software configuration
Adobe Photoshop plug-ins assume that the Macintosh has 128K or larger
ROMs, System 6.0.2 or later. Photoshop 3.0 and later requires System 7.

Many users still work with older versions of Photoshop. If you choose to
support versions of Photoshop prior to 3.0, your plug-in may be called from
machines as old as the Mac Plus. You should use the Gestalt routines to
check for 68020 or 68030 processors, math co—processors, 256K ROMs, and
Color or 32-Bit QuickDraw if they are required.

If your plug-in only runs with Photoshop 3.0, you can assume the features
are present that are requirements of Photoshop 3.0: a 68020 or better, Color
QuickDraw, and 32-Bit QuickDraw.

Resources in a plug-in module

Besides 680x0 code resources, a plug-in module may include a variety of
resources for the plug-in’s user interface, stored preferences, and any other
useful resource.

Every plug-in module must include either a complex data structure stored in
a Pi PL resource or a simpler structure in a Pi M resource. These resources
provide information that Adobe Photoshop uses to identify plug-ins when
Photoshop is first launched and when a plug-in is executed by the user. All
the examples in this toolkit build both resources for downward- and cross-
application compatibility.

Pi M s, Pi PLs and other resources are discussed in detail in the document
Plug-in Resource Guide.pdf which is included with this kit. Plug-in Resource
Guide.pdf discusses cross-application plug-in development and describes the
different file and code resources recognized by Photoshop and other host
applications.

Global variables

Most Macintosh applications reference global variables as negative offsets
from register A5 on 680x0 processors. If a plug—-in module declares any
global variables, their location would overlap Photoshop’s global variable
space. Using them generally results in a quick and spectacular crash.
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Often you can end up using them without even realizing it. Explicit literal
string assignments, for instance, take up global space when first initialized.
One way around this is to store strings in a 'STR ' or 'STR#' resource and
access them using the Macintosh toolbox calls Get Stri ng() and

Get I ndString().

Metrowerks CodeWarrior A4-globals

Code resources can avoid the A5 problem by using the A4 register in place of
the A5 register. The Metrowerks CodeWarrior C compiler contains header
files (Set upA4. h, A4St uf f. h) and pre-compiled libraries designed for A4
register usage. The examples in this toolkit all initialize and set-up the A4
register, so you can refer to them for more detail.

If you are building a plug-in module to run on 680x0 systems you should not
declare any global variables in your plug-in module code unless you
specifically use the A4 support provided with your compiler. Refer to your
compiler documentation for more details.

Plug-in modules that are compiled native for PowerPC systems do not have
this limitation, since they use the code fragment manager (CFM) instead of
code resources. If your plug-in module only runs on PowerPC, you may safely
declare and use global variables. Refer to the appropriate Apple
documentation for more information.

If you need global data in your 680x0 compatible plug-in module, one
alternative to using A4 is to dynamically allocate a new block of memory at
initialization time using the Photoshop Handle or Buffer suite routines, and
return this to Photoshop in the dat a parameter. Photoshop will save this
reference and return it to your plug-in each time it is called subsequently.
The example plug-ins in this toolkit all use this approach.

Segmentation

Macintosh 680x0 applications have a special code segment called the jump
table. When a routine in one segment calls a routine in another segment, it
actually calls a small glue routine in the jump table segment. This glue
routine loads the routine’s segment into memory if needed, and jumps to its
actual location.

The jump table is accessed using positive offsets from register A5. Since
Photoshop is already using A5 for its jump table, the plug-in cannot use a
jump table in the standard way.

The simplest way to solve this is to link all the plug-in’s code into a single
segment. This usually requires setting optional compilation/link flags in your
development environment if the resultant segment exceeds 32k.
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For over 32k length plug-ins under Metrowerks CodeWarrior, enable these
processor preferences: code model: large; far data; far method tables; and far string
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constants:
Froject Settings
— Editor T Pracessor Info:
Custorn Keywords Code Model: | Large - |
= Project
&2K Project . ]
ovecs Paths Struct Alignment: | 68K v |
Build Extras
Target [] 68020 Codegen [ 4- Byte Ints
7 Language Settings
C/C4+ Language [] 6585851 Codegen [<] 8- Byte Doubles
C/C++ Warnings
Rez _ [ ] Peephole Optimizer [<] Far Data
= C?QHG;“W*WH [] csE Optimizer [<] Far Method Tables
i D:;::;:;L]EF [ ] Optimize For Size (<] Far String Constants
= Linker
E8K Linker [] PC-Relative Strings [] MPw C Calling Convent
CFMESK n [ ] Generate Profiler Calls
[ Factory Settings ] [ Fevert Panel ] | Cancel

Enable the linker preference link single segment:

Froject Settings

= Editaor Sl Debugger Info:
Custorn Keywords MacsBug Symbals: | Hew Style  w I
= Project

&2k Project
dccess Paths
Build Extras
Target

= Language Settings
C/C++ Language

[<] Generate S¥M File
(<] Full Pathin S%M Files

[] Generate Link Map
<] Generate &6 Stack Frames

CAC++ Warnings - Linker Info:
Fez ] ) _
7 Code Generation [<] Fast Link [<] Merge Compiler Glue into Seq

&2k Processor

&2k Dizaz=zembler
= Linker

&2k Linker

CFHM&2E

B<] Link Single Seqment h (<] Dead-strip Static |nitializatic

[ ] Suppress Warning Messages

[ Factory Settings ] [ Revert Panel ]

| Cancel

Installing plug-in modules

To install a plug-in module, drag the module’s icon to either the same folder
as the Adobe Photoshop application, or the plug-ins folder designated in
your Photoshop preferences file. Photoshop 3.0 searches for plug-ins in the
application folder, and throughout the tree of folders underneath the
designated plug-ins folder. Aliases are followed during the search process.
Folders with names beginning with “=” (Option-L on the Macintosh
keyboard) are ignored.
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What’s in this toolkit for the Mac OS?

This toolkit contains documentation, and literature on the Adobe Developers
Association, and examples specifically written for the Mac OS.

Examples

The plug-ins included with this toolkit can be built using Apple MPW or
Metrowerks CodeWarrior. They have been tested against the latest
Metrowerks CodeWarrior. Version notes are in the SDK Readne file.

Sources.c and Headers.h

Pl Gener al . h and PI Types. h contain definitions useful across multiple
plug-ins. Pl About . h contains the information for the about box call for all
plug-in types. Pl Acti ons. h contains the information for the Actions suite
callbacks for all plug-in types. Pl Acqui re. h, Pl Export. h, PIFilter. h,

Pl Format . h, Pl Pi cker.h and Pl Sel ecti on. h are the header files for the
respective types of plug-in modules.

Utilities

DialogUtilities.candDi alogUtilities.h provide general support for
doing things with dialogs including creating movable modal dialogs which
make appropriate calls back to the host to update windows, as well as simple
support for putting data back into the dialog for display, such as

St uf f Nunber () and St uf f Text ().

PlUtilities.cand Pl Utilities.hcontain various routines and macros to
make it easier to use the host callbacks. The macros make assumptions about
how global variables are being handled and declared; refer to the example
source code to see how Pl Utilities is used.

Documentation

Phot oshop SDK Gui de. pdf is this guide. Plug-in Resource Guide.pdf is a
reference tool for developing Photoshop plug-ins that work with all of
Adobe’s major graphical applications. It also includes information on host
applications and their use of different code and file resources such as Pi M
and Pi PL resources.

Developer Services

The Developer Services directory provides information and an application for
the Adobe Developers Association, which provides not only support for this
and the other Adobe toolkits, but marketing and business resources for third
party developers.

Fat and PPC-only plug-ins and the cfrg resource

Adobe Photoshop 4.0 uses the Pi PL resource (see Plug-in Resource Guide.pdf)
to identify the type of processor for which the plug-in module was compiled:
680x0, PowerPC or both. The Macintosh OS uses a different resource, 'cfrg’,
to indicate the presence of code for the PowerPC microprocessor. The cfrg
resource is automatically generated by the Metrowerks CodeWarrior
development environment.

Normally, this is not a problem. It could become a problem, however, if you
or a user of your plug-in run an application to reduce a fat binary (680x0
and PowerPC) plug-in to 680x0 only. Fat stripper applications search for

cfr g resources and when found remove any PowerPC code and the cfrg
resource. These applications are not aware of the Pi PL resource; the
resulting 680x0-only plug-in will still indicate that it contains PowerPC code.

After you create a PowerPC plug-in module, you should manually remove
the cfr g resource with a resource editor to prevent someone from
accidently deleting the PowerPC code by stripping.
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You should always be sure to specify the correct Pi PL code descriptors when
building a plug-in. All of the plug-ins in the examples folder have Pi PL
resources with both code descriptors, as follows:

#i f Maci nt osh
Code68K { '8BIF', $3$ID },

CodePowerPC { 0, 0, "" },
#endi f

If your plug-in module includes code only for the 680x0 or only for the
PowerPC, remove the other code descriptor before compiling the . r file. For
instance, a PowerPC-only plug-in module’s Pi PL source file would have
these lines in the Pi PL descriptor:

#i f Maci nt osh
CodePowerPC { 0, 0, "" },

#endi f

Building your plug-in

Building your plug-ins with CodeWarrior is a two-step process. Open and
build the 680x0 project to create the . r src and 68k code for the plug-in.
Then, you must open and build the PowerPC project to create the actual
plug-in module and roll the 68k and PPC resources together in the plug-in.

If you do not build the 680x0 project, the initial . r sr c resource file with the
appropriate dialog and Pi PL resources will not be built. If you do not build
the PowerPC project, the actual plug-in file will not be created. To build
from one project file (68k-only) see the following information for
CodeWarrior Bronze users.

Building 680x0-only plug-ins

The sample CodeWarrior project files in this toolkit are designed for
CodeWarrior Gold to create “fat” binaries. If you use CodeWarrior to build
680x0-only plug-in modules, you should make two changes to the sample
files.

First, you should change the Project preferences to output a plug-in file with
the correct file name, creator, and type. (The 68K project files included in
the toolkit output resource files which are then used by the PPC project files,
as explained above.)

For example, the 680x0 project in the Fi | t er s sample is set to output a code
resource named “Di ssol ve. rsrc” with creator 'Doug’ and type 'RSRC'. You
should change these to “Di ssol ve”, '8BI M, and '8BFM respectively.

Second, you should recompile the Pi PL resource after removing the PowerPC
code descriptor. The Pi PL statement:

#i f Maci ntosh
Code68K { '8BIF, $$ID },

CodePowerPC { 0, 0, "" },
#endi f

should be changed to:
#i f Maci nt osh

Code68K { '8BIF', $3$ID },
#endi f

See Plug-in Resource Guide.pdf for more information about Pi PL resources.
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Debugging code resources in Metrowerks CodeWarrior
To use the Metrowerks debugger with Photoshop 680x0 plug-ins:

1.

® ~N o o

Drag the . SYMfile out of the development directory where it is linked
to the . r src file. The desktop is fine.

Double-click the . SYMfile to run the Metrowerks Debugger.

When it asks “Where is my resource?” select your plug-in in the Photo-
shop plug-in folder. Even if your plug-in is an alias, select the one that
is in Photoshop’s Plug-ins folder, not the one that may be sitting in
your development directory (next to your . r src file).

Drag the Photoshop icon on top of the Metrowerks Debugger to link
Photoshop to the debugger.

Double-click the Photoshop icon to launch the application.
Set your breakpoints in your . SYMwindow in the debugger.
Bring the Photoshop debugger window to the front and choose Run.

In Photoshop, run your plug-in. You should hit your break-point and
go back to the debugger automatically.

Note:
A Your variables may not read their true values correctly as you step

through your code. They may be valid only at your breakpoints.
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Creating plug-in modules for Windows

Photoshop plug-ins for Windows can be created using Microsoft® Visual
C++, version 2.0 or later (which requires Windows NT version 3.5 or later, or
Windows 95). This toolkit has been checked under Visual C++ 4.1 and
Windows 95.

When the user performs an action that causes a plug-in module to be called,
Photoshop does a LoadLi br ary call to load the module into memory. For
each Pi PL resource found in the file, Photoshop calls

Get Pr ocAddr ess( routineName) where routineName is the name associated
with the Pl W n32X86CodePr operty property to get the routine’s address.

If the file contains only Pi M resources and no Pi PLs, Photoshop does a
Get Pr ocAddr ess for each Pi M resource found in the file looking for the
entry point ENTRYPO NT% where % is the integer nanel D of the Pi M
resource to get the routine’s address.

Hardware and software configuration

Adobe Photoshop plug-ins may assume Windows 3.1 in standard or
enhanced mode, Windows NT 3.5 or later, or Windows 95. Adobe Photoshop
requires at least an 80386 processor.

For development, you must have Windows NT or Windows 95. You cannot
create Windows plug-ins with this toolkit under Windows 3.1.

Structure packing

Structure packing for all plug-in parameter blocks, Fi | t er Record,

For mat Recor d, Acqui r eRecor d, Export Record, Sel ecti onRecord,

Pi cker Recor d and About Recor d, should be the default for the target
system. The Info structures such as Fi | t er | nf o and For mat | nf o must be
packed to byte boundaries. The Pi M resource should be byte aligned.

These packing changes are reflected in the appropriate header files using
#pragma pack(1l) to set byte packing and #pragma pack() to restore
default packing. These pragmas work only on Microsoft Visual C++ and
Windows 32 bit SDK environment tools. If you are using a different compiler,
such as Symantec C++ or Borland C++, you must modify the header files with
appropriate pragmas. The Borland #pr agnas still appear in the header files
as they did in the 16-bit plug-in kit, but are untested.

Resources

The notion of resources is central to the Macintosh, and this carries through
to Photoshop. The Pi PL resource (described in Plug-in Resource Guide.pdf)
introduced with Photoshop 3.0 and the older Pi M resource are declared in
Macintosh Rez format in the file Pl General . r.

Windows has a similar notion of resources, although they are not the same
as on the Macintosh.

Creating or modifying PiPL resources in Windows

Even under Windows, you are encouraged to create and edit Pi PL resources
in the Macintosh format, and then use the CNVTPI PL. EXE utility. For a
complete discussion of creating or modifying Pi PL resources in Windows-

only development environments, refer to the Plug-in Resource Guide.pdf.
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Calling a Windows plug-in
You need a DLLI nit () function prototyped as

BOOL API ENTRY DLLI ni t (HANDLE, DWORD, LPVQA D);

The actual name of this entry point is provided to the linker by the

PSDLLENTRY=DLLI ni t @2
assignment in the sample makefiles.

The way that messages are packed into wPar amand | Par amchanged for
Win32. You will need to insure that your window procedures extract the
appropriate information correctly. A new header file WnUti | . h defines all
the Win32 message crackers for cross—compilation or you may simply change
your extractions to the Win32 versions. See the Microsoft document, Win32
Application Programming Interface: An Overview for more information on Win32
message parameter packing.

Be sure that the definitions for your Windows callback functions such as
dialog box functions conform to the Win32 model. A common problem is to
use of WORD wPar amfor callback functions. The plug-in examples use

BOOL W NAPI MyDl gProc( HWND hwWhd, Ul NT uMsg, WPARAM wPar am LPARAM | Par am

which will work correctly for both 16 and 32 bit compilation.

Installing plug—in modules

To install a plug-in module, copy the . 8B* files into the directory referred to
in the Photoshop INI file with the profile string PLUG NDI RECTORY.

When Adobe Photoshop first executes, it searches the files in the

PLUG NDI RECTORY, looking for plug-in modules. When it finds a plug-in, it
checks its version number. If the version is supported, it adds name of the
plug—in to the appropriate menu or to the list of extensions to be executed.

Each kind of plug-in module has its own 4-byte resource type. For example,
acquisition modules have the code 8BAM

The actual resource type must be specified as _8BAMin your resource files to
avoid a syntax error caused by the first character being a number.

For example, Adobe Photoshop searches for Import modules by examining
the resources of all files in PLUG NDI RECTORY with file extension . 8B* for
resource type _8BAM For each 8BAM the integer value which uniquely
identifies the resource, nanel D, must be consecutively numbered starting at
1.

Finding the plug-in directory in Windows
To find the plug-in directory in Windows:

1. Do a registry search for the Phot oshp. exe key.

2. The directory that Photoshop is in will have the folder Pr ef s which
contains the Photoshop INI file.

3. Open the Photoshop INI file and do a search for the PLUG NDI RECTORY
tag.

4. If the tag exists, it will return the path to the plug-in folder. If the tag
does not exist, you can assume the plug-in folder is the default: in the
same folder with the Photoshop executable under the name Pl ugi ns.
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What's in this toolkit for Windows?

This toolkit contains documentation, and literature on the Adobe Developers
Association, and examples specifically written for Windows.

Examples

The sample plug-ins included with this toolkit can be built using Visual C++
2.0 or Visual C++ 4.0. There are project files for both compilers. The Visual
C++ 4.0 project file is the same name as the example with “40” after it (such
as Di ssol ve40. ndp).

Sources.c and Headers.h

W nUtil s. c provides support for some Mac Toolbox functions used in
PlUtilities.c,including memory management functions such as
NewHandl e() . The header file Pl Types. h contains definitions for common
Mac result codes, data types, and structures. These simplify writing plug-in
modules for both the Mac OS and Windows. Pl About . h contains the
information for the about box call for all plug-in types. Pl Acti ons. h
contains the information for the Actions suite callbacks for all plug-in types.
Pl Acquire. h, Pl Export. h, Pl Extension. h, PIFilter. h, Pl Format. h,

Pl Pi cker. h and Pl Sel ecti on. h are the header files for the respective
types of plug-in modules.

Utilities

W nDi al ogUtils.c and WnDi al ogUtil s. h provide general support for
doing things with dialogs including creating movable modal dialogs which
make appropriate calls back to the host to update windows, as well as simple
support for putting data back into the dialog for display, such as

St uf f Nunber () and St uf f Text () .

PlUtilities.cand Pl Utilities.hcontain various routines and macros to
make it easier to use the host callbacks. The macros make assumptions about
how global variables are being handled and declared; refer to the sample
source code to see how Pl Utilities is used.

The Windows version of this toolkit also includes two handy utility
programs: MACTODOS. EXE and CNVTPI PL. EXE.

MACTODOS. EXE converts Macintosh text files into PC text files by changing
the line ending characters.

CNVTPI PL. EXE converts Pi PL resources in Macintosh Rez format (ASCII
format which conforms to the Pi PL resource template) into the Windows
Pi PL format. Refer to Plug-in Resource Guide.pdf for more information about
Pi PL resources.

To use CNVTPI PL. EXE, you need to pre—process your plugin. r file using the
standard C pre—processor and pipe the output through CNVTPI PL. EXE. The
example makefiles illustrate the process.

Documentation

Photoshop SDK Guide.pdf is this guide. Plug-in Resource Guide.pdf is a reference
tool for developing Photoshop plug-ins that work with all of Adobe’s major
graphical applications. It also includes information on host applications and
their use of different code and file resources such as Pi M and Pi PL
resources.

Developer Services

The Developer Services directory provides information and an application for
the Adobe Developers Association, which provides not only support for this
and the other Adobe toolkits, but marketing and business resources for third
party developers.
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Plug—in hosts execute plug-in modules by calling the module’s main entry
point, passing a selector, parameter block, and pointer to the module’s data.

Plug-in modules can make calls back to the plug-in host by means of
callback function pointers that are provided in the plug-in’s parameter
block. These callbacks provide specific services that your plug—in module may
need. This chapter discusses these callbacks and how to use them.

Callbacks fall into two categories: callback pointers that are hard-coded into
the parameter block structures (direct callbacks), and callbacks that are
accessed through callback suites.

Some of these callback routines are new and may not be provided by other
plug-in hosts, including earlier versions of Photoshop. If a host does not
provide a particular routine or suite, the relevant pointer will be NULL.

Photoshop 3.0 and above includes an error code to indicate that the host
does not supply necessary functionality:

#define errPl ugl nHost I nsufficient -30900

Under the Mac OS, callback functions use Pascal calling conventions;
Windows callbacks use C calling conventions. In the following function
prototypes, this is indicated by the macro “MACPASCAL”.

A complete list of callback function declarations can be found in

Pl Gener al . h and Pl Acti ons. h.

Note: If a host does not provide a particular routine or suite, the
& relevant pointer in the parameter block will be NULL.
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Direct callbacks

These callbacks are found directly in the various plug-in parameter block
structures.

AdvanceStateProc()
MACPASCAL OSErr (*AdvanceStateProc) (void);

This callback provides a more efficient way for plug-ins to interact with a
host. The plug-in asks the host to update, “advance the state of,” the various
data structures used for communicating between the host and the plug-in.

Use AdvanceSt at ePr oc where you expect your plug-in to be called
repeatedly. An example is a scanner module that scans and delivers images
in chunks. When working with large images (larger than available RAM),
plug-ins should process the image in pieces.

Without AdvanceSt at ePr oc, your plug-in is called from, and returns to, the
host for each chunk of data. Each repeated call must go through your
plug-in’s mai n() entry point.

With AdvanceSt at ePr oc, your plug-in can complete its general operation
within a single call from the plug-in host. This does not include setup
interaction with the user, or normal clean-up.

The plug-in host returns noEr r if successful and a non-zero error code if
something went wrong. If an error is returned, you should not call
AdvancesSt at ePr oc again, but instead return the error code to the plug-in
host back through mai n() .

The precise behavior of this callback varies depending on what type of
plug-in module is executing. Refer to chapters 6-9 on specific plug-in types
for information on how to use this callback.

The AdvanceSt at ePr oc callback is available in Adobe Photoshop version 3.0
and later.

AdvanceState, Buffers, Proxies, and DisplayPixels

Proxies really put AdvanceState to work, because if you allow your user to
drag around your image, they’re constantly updating and asking for more
image data. To keep your lag time down, and the update watch from
appearing often in Di spl ayPi xel s, keep these items in mind:

1. AdvanceState buffers as much of your image as it can, so make your
first call for your inRect as large as you can. In subsequent calls, as long
as you’re within inRect, the image data will come right out of the
buffer.

2. As soon as you set i nRect =0, 0, 0, 0 or you call for one pixel outside of
the buffer area (the first calling rect you passed) AdvanceState will
flush the buffer and load new image data from the VM system.

AdvanceState error codes

If the user cancels by pressing Escape in Windows or Command-period on
Macintosh, AdvanceSt at e will return user Cancel edErr (-128) and i nDat a
and out Dat a will both return NULL, no matter what i nRect or out Rect is
requested.

Adobe Photoshop Software Development Kit 33



3. Plug-in Host Callbacks

ColorServicesProc()
MACPASCAL OSErr (*Col or Servi cesProc) (Col orServiceslnfo *info);

This callback provides your plug-in module access to common color services
within Photoshop. It can be used to perform one of four operations:

1. choose a color using the user’s preferred color picker (Photoshop’s, the
Systems, or any Color Picker plug-in module),

2. convert color values from one color space to another,

3. return the current sample point,

4. return either the foreground or background color.

Refer to Appendix A for the Col or Ser vi cesl nf o structure. Refer to Chapter
4 for the Color Picker plug-in module type.

3.0.4. When converting from one color space to another they return
error par anmker r =- 50 and convert the requested color to RGB,
regardless of the target color space.

2 Note: Col or Servi ces has a bug in versions of Photoshop prior to

Col or Servi ces also may have errors converting between any color
space and Lab, XYZ, or HSL. RGB, CMYK, and HSB have been proven
and are correct, but we caution you check the numbers on the
others before relying on them.

DisplayPixelsProc()

MACPASCAL OSErr (*Di spl ayPi xel sProc) (const PSPi xel Map *sour ce,
const VRect *srcRect, int32 dstRow, int32 dstCol,

unsi gned32 pl at f or nCont ext) ;

This callback routine is used to display pixels in various image modes. It takes
a structure describing a block of pixels to display.

The routine will do the appropriate color space conversion and copy the
results to the screen with dithering. It will leave the original data intact. If it
is successful, it will return noEr r. Non-success is generally due to
unsupported color modes.

To suppress the watch cursor during updates, see pr opWat chSuspensi on in
the Properties suite.

source
The source parameter points to a PSPi xel Map structure containing the pixels
to be displayed. This structure is documented in Appendix A.

srcRect
The srcRect parameter points to a VRect that indicates the rectangle of the
source pixel map to display.

dstRow / dstCol

The dstRow and dstCol parameters provide the coordinates of the top-left
destination pixel in the current port (i.e., the destination pixel which will
correspond to the top-left pixel in srcRect). The display routines do not
scale the pixels, so specifying the top left corner is sufficient to specify the
destination.
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platformContext

The platformContext parameter is not used under the Mac OS since the display
routines simply assume that the target is the current port. On Windows,

pl at f or mCont ext should be the target hDC, cast to an unsi gned32.

HostProc()

MACPASCAL voi d Host Proc(intl1l6 selector, int32 * data);

This callback contains a pointer to a host-defined function. Plug-ins should
verify the host's signature (in the parameter block’s host Si g field) before
calling this procedure. This provides a mechanism for hosts to extend the
plug—-in interface to support application specific features.

Adobe Photoshop version 3.0.4 and later does not perform any tasks in this
callback. Earlier versions of Photoshop used Host for private communication
between Photoshop and some plug-in modules.

ProcessEventProc()

MACPASCAL void (*ProcesskEvent Proc) (Event Record *event);

This callback is only useful under the Mac OS; ProcessEvent in the Windows
version of Adobe Photoshop does nothing.

Adobe Photoshop provides this callback function to allow Macintosh plug-in
modules to pass standard Event Recor d pointers to Photoshop. For example,
when a plug-in receives a deactivate event for one of Photoshop’s windows,
it should pass this event on to Photoshop.

This routine can also be used to force Photoshop to update its own windows
by passing relevant update and NULL events.

SpaceProc()

MACPASCAL i nt 32 SpaceProc (void);

This callback examines i mageMbde, i mageSi ze, dept h, and pl anes and

returns the number of bytes of scratch disk space required to hold the
image. Returns -1 if the values are not valid.

This callback is only available to Acquire plug-in modules.

TestAbortProc()
MACPASCAL Bool ean (*Test AbortProc) ( );

Your plug-in should call this function several times a second during long
operations to allow the user to abort the operation. If the function returns
TRUE, the operations should be aborted. As a side effect, this changes the
cursor to a watch and moves the watch hands periodically.
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UpdateProgressProc( )
MACPASCAL voi d (*Updat eProgressProc) (long done, long total);

Your plug-in may call this two-argument procedure periodically to update a
progress indicator. The first parameter is the number of operations
completed; the second is the total number of operations.

This procedure should only be called in the actual main operation of the
plug-in, not while long operations are executing during the preliminary user
interface.

Photoshop automatically suppresses display of the progress bar during short
operations.
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Callback suites

The rest of the callback routines are organized into “suites,” collections of
related routines which implement a particular functionality. The suites are
described by a pointer to a record containing:

1. a 2 byte version number for the suite,
2. a 2 byte count of the number of routines in the suite,
3. a series of function pointers for the callback routines.

Before calling a callback defined in the suite, the plug-in needs to check the
following conditions:

1. The suite pointer must not be NULL.

2. The suite version number must match the version number the plug-in
wishes to use. (Adobe does not expect to change suite version numbers
often.)

3. The number of routines defined in the suite must be great enough to

include the routine of interest.

4. The pointer for the routine of interest must not be NULL.

If these conditions are not met, your plug-in module should put up an error
dialog to alert the user and return a positive result code.

The suites that are currently implemented by Adobe Photoshop 4.0 are:
e the Buffer suite
e the Channel Ports suite
e the Descriptor suite
e the Handle suite
e the Image Services suite

e the Property suite

the Pseudo-Resource suite

These are described next.
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Buffer suite

Current version: 2; Adobe Photoshop: 4.0; Routines: 5.

The Buffer suite provides an alternative to the memory management
functions available in previous versions of Photoshop’s plug-in specification.
It provides a set of routines to request that the host allocate and dispose of
memory out of a pool which it manages.

Photoshop 2.5, for example, goes to a fair amount of trouble to balance the
need for buffers of various sizes against the space needed for the tiles in its
virtual memory system. Growing the space needed for buffers will result in
Photoshop shrinking the number of tiles it keeps in memory.

Previous versions of the plug-in specification provide a simple mechanism
for interacting with Photoshop’s virtual memory system by letting a plug-in
specify a certain amount of memory which the host should reserve for the

plug-in.

This approach has two problems. First, the memory is reserved throughout
the execution of the plug-in. Second, the plug-in may still run up against
limitations imposed by the host. For example, Photoshop 2.5 will, in large
memory configurations, allocate most of memory at startup via a NewPt r
call, and this memory will never be available to the plug-in other than
through the Buffer suite. Under Windows, Photoshop’s memory scheme is
designed so that it allocates just enough memory to prevent Windows’
virtual memory manager from kicking in.

If a plug-in module allocates lots of memory using d obal Al | oc (Windows)
or NewPt r (Mac OS), this scheme will be defeated and Photoshop will begin
double-swapping, thereby degrading performance. Using the Buffer suite, a
plug-in can avoid some of the memory accounting. This simplifies the
prepare phase for Acquire, Filter, and Format plug-ins.

For most types of plug-ins, buffer allocations can be delayed until they are
actually needed. Unfortunately, Export modules must track the buffer for
the data requested from the host even though the host allocates the buffer.
This means that the Buffer suite routines do not provide much help for
Export modules.

BufferSpaceProc()
MACPASCAL i nt 32 (*BufferSpaceProc) (void);

This routine returns the amount of space available for buffers. This space
may be fragmented so an attempt to allocate all of the space as a single
buffer may fail.

AllocateBufferProc()
MACPASCAL OSErr (*All ocateBufferProc) (int32 size, BufferlD *buffer);
Buffers are identified by pointers to an opaque type called Buf f er | D.

This routine sets buf f er to be the ID for a buffer of the requested size. It
returns noEr r if allocation is successful, and an error code if allocation is
unsuccessful. Buffer allocation is more likely to fail during phases where
other blocks of memory are locked down for the plug-in’s benefit, such as
the cont i nue calls to Filter and Export plug-ins.
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FreeBufferProc()

MACPASCAL void (*FreeBufferProc) (BufferlD buffer);

This routine releases the storage associated with a buffer. Use of the buffer’s
ID after calling FreeBufferProc will probably result in glorious crashes.
LockBufferProc()

MACPASCAL Ptr (*LockBufferProc) (BufferlD buffer, Boolean noveHi gh);

This locks the buffer so that it won’t move in memory and returns a pointer
to the beginning of the buffer. Under the Mac OS, the noveH gh flag
indicates whether you want the memory blocked moved to the high end of
memory to avoid fragmentation. The noveHi gh flag has no effect with
Windows.

UnlockBufferProc()
MACPASCAL void (*Unl ockBufferProc) (BufferlD buffer);
This is the corresponding routine to unlock a buffer. Buffer locking uses a

reference counting scheme; a buffer may be locked multiple times and only
the final balancing unlock call will actually unlock it.
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Channel Ports suite

Current version: 1; Adobe Photoshop: 4.0; Routines: 3.

Channel Ports are access points for reading and writing data from
Photoshop’s internal selection data structures. There are two types of ports:
read ports and write ports. You can retrieve a read port corresponding to a
write port, but you cannot retrieve a write port from a read port. The API
does allow for write-only ports, although none exist as of this version of the
suite.

These structures are used to get at merged pixel information, such as
iterating through the merged data of the current layer or entire document,
to be able to return a selection or use for a preview proxy.

For more information, refer to chapter 9. Selection Modules, on page 32.

ReadPixelsProc()

MACPASCAL OSErr (*ReadPi xel sProc) (Channel ReadPort port, const PSScaling
*scaling, const VRect *witeRect, const Pixel MenoryDesc *destination, VRect
*wr ot eRect) ;

This routine takes a read port, a scaling, a destination rectangle, a
description of the memory to be written, and a pointer to another rectangle.

PSScaling
typedef struct PSScal i ng
{

VRect sourceRect;
VRect destinationRect;

}
PSScal i ng;

PSScaling is a rectangle in source space and a corresponding rectangle in
destination space. Equal rectangles result in direct mapping. Unequal
rectangles can be used to up- or down-sample. First, the destination space
rectangle is projected back to the source space. Then the overlap with the
given channel is copied to the specified memory.

PixelMemoryDesc
Memory is described using PixelMemoryDesc.

typedef struct Pixel MenoryDesc

{
void * dat a;
i nt 32 rowBits;
i nt 32 col Bits;
i nt 32 bitffset;
i nt 32 dept h;

} Pi xel Menor yDesc;

Table 3-1: PixelMemoryDesc structure

Type | Field Description

void * | data Coordinate of the first byte of the first pixel.

int32 | rowBits Number of bits per row. Should be multiple of dept h (and generally
should be a multiple of 8).
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Table 3-1: PixelMemoryDesc structure

Type | Field Description

int32 | colBits Number of bits per column. Should be multiple of dept h. If dept h=1
then set col Bi t s=1.

int32 bitOffset | Bit offset from the pointer value.

int32 | depth Pixel depth.

wroteRect

The last parameter to ReadPi xel s is a pointer to a rectangle that will be
filled in by the host with the rectangle in the destination space that was
actually written. If the plug-in reads an area that fits entirely within the
channel, this will match the destination rectangle. If the plug-in reads an
area that doesn’t fit entirely within the channel, the destination pixels
without corresponding source pixels won’t be written and wr ot eRect won’t
include them.

WriteBasePixelsProc( )

MACPASCAL OSErr (*WiteBasePi xel sProc) (Channel WitePort port, const VRect
*writeRect, const Pixel MenoryDesc *source);

This routine requires a write port, a rectangle to write, and a memory

descriptor indicating the source. It does not support scaling. Any pixels in
the rectangle that are beyond the bounds of the port won’t be written.

ReadPortForWritePortProc( )

MACPASCAL COSErr (*ReadPortForWitePortProc) (Channel ReadPort *readPort,
Channel WitePort witePort);

This routine returns the read port corresponding to a write port.
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Descriptor suite

Current version: 1; Adobe Photoshop 4.0; Routines: 3.

The Descriptor suite provides all the callbacks related to scripting. It is
divided into two sub-suites located in its parameter block.

For more information, refer to chapter 10. Scripting Plug-ins, on page 118.

PIDescriptorParameters
typedef struct Pl DescriptorParaneters

{
intl1l6 descri pt or Par anet er sVer si on;
intl6 pl ayl nf o;
intl6 recordl nfo;
Pl Descri pt or Handl e descri ptor;
Wit eDescri ptor Procs* writeDescri ptorProcs;
ReadDescri pt or Procs* readDescri pt or Procs;

} Pl Descri ptorParaneters;

Table 3-2: PIDescriptorParameters structure

Type Field Description

intl6 descriptorParametersVersion | Minimum version required to process struc-
ture.

intl6 playlnfo Flags for playback:

O=pluginDialogOptional
1=pluglnDialogRequired
2=pluginDialogNone

intl6 recordinfo Flags for recording:
O=pluginDialogDontDisplay
1=pluglnDialogDisplay
2=pluginDialogSilent

PIDescriptorHandle descriptor Handle to actual descriptor key/value pairs.

WriteDescriptorProcs* | writeDescriptorProcs | WriteDescriptorProcs sub-suite.

ReadDescriptorProcs* | readDescriptorProcs ReadDescriptorProcs sub-suite.

ReadDescriptorProcs suite
Current version: 1; Adobe Photoshop: 4.0; Routines: 18.

The ReadDescriptorProcs suite is a sub-suite of the Descriptor suite that
handles all the Get functionality for scripting. Make sure to check its version
number and number of routines for compatibility before using its callbacks.

OpenReadDescriptorProc()

MACPASCAL Pl ReadDescri ptor (*OpenReadDescri ptorProc) (Pl DescriptorHandl e,
Descri pt or Keyl DArray) ;

This routine creates a Pl ReadDescr i pt or structure from a
Pl Descri pt or Par amet er s structure pointed to by Pl Descri pt or Handl e. It
returns NULL if unable to allocate the memory for the new handle.
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Descri pt or Keyl DArray is a NULL-terminated array you may provide to
automatically track which keys have been returned. As each key is returned
(via Get KeyPr oc) it will be changed to null-string (“\ 0”) in the array. If you
get to Cl oseReadDescri pt or Proc and your array is not empty, that
indicates any keys you expected but were not given. You can subsequently
coerce missing information or request it in a dialog from the user (as long as
pl ayl nfo # plugl nbDi al ogSi | ent).

CloseReadDescriptorProc( )
MACPASCAL OSErr (*d oseReadDescriptorProc) (Pl ReadDescriptor);

This routine closes the Pl ReadDescri pt or handle. It returns the most major
error that occurred during reading, if any.

GetAliasProc()

MACPASCAL OSErr (*Get AliasProc) (Pl ReadDescriptor descriptor, AliasHandl e
*dat a) ;

This routine returns an alias from a descriptor structure.

GetBooleanProc()

MACPASCAL OSErr (*Get Bool eanProc) (Pl ReadDescriptor descriptor, Bool ean
*dat a) ;

This routine returns a Boolean value from a descriptor structure.

GetClassProc()
MACPASCAL OSErr (*CGetC assProc) (Pl ReadDescriptor descriptor, DescType *type);

This routine returns a class description type from a descriptor structure.

GetCountProc()
MACPASCAL OSErr (*Get Count Proc) (Pl ReadDescriptor descriptor, uint32 *count);

This routine returns an unsigned long integer with the number of descriptors
(the count) from a descriptor structure.

GetEnumeratedProc()
MACPASCAL OSErr (*GetFl oat Proc) (Pl ReadDescriptor descriptor, DescType *type);

This routine returns an enumerated description type from a descriptor
structure.

GetFloatProc()
MACPASCAL OSErr (*Cet Fl oat Proc) (Pl ReadDescriptor descriptor, double *data);

This routine returns a floating point number from a descriptor structure.
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GetintegerProc()

MACPASCAL OSErr (*GetlntegerProc) (Pl ReadDescriptor descriptor, int32 *data);

This routine returns a long integer from a descriptor structure.

GetKeyProc()

MACPASCAL Bool ean (*Get KeyProc) (Pl ReadDescriptor descriptor, DescriptorKeylD
*key, DescType *type, intl16 *fl ags);

This routine returns a key ID, description type, and flags from a descriptor
structure.

Table 3-3: Flags returned by GetKey

Name Value

actionSimpleParameter 0x00000000L
actionEnumeratedParameter 0x00002000L
actionListParameter 0x00004000L
actionOptionalParameter 0x00008000L
actionObjectParameter 0x80000000L
actionScopedParameter 0x40000000L
actionStringlDParameter 0x20000000L

GetSimpleReferenceProc()

MACPASCAL OSErr (*Get Si npl eRef erenceProc) (Pl ReadDescri ptor descriptor,
Pl Descri pt or Si npl eRef erence *ref);

This routine returns a basic reference from a descriptor structure:

PIDescriptorSimpleReference
typedef struct Pl Descri ptorSi npl eRef erence

{
DescType desi redd ass;
DescType keyForm
struct _keyData
{
Str 255 nane;
ui nt 32 i ndex;
} keyDat a;

} Pl Descri ptorSi npl eRef erence;

Table 3-4: PIDescriptorSimpleReference structure

Type Field Description

DescType desiredClass Desired target class.

DescType keyForm Form for key ID.

_keyData keyData Key information. See table 3-5.

Table 3-5: _keyData structure

Type Field Description
Str255 name Key name.
uint32 index Unsigned long integer, index number.
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GetObjectProc()

MACPASCAL OSErr (*Get ObjectProc) (Pl ReadDescriptor descriptor, DescType *type,
Pl Descri pt or Handl e *dat a) ;

This routine returns a descriptor type and handle to corresponding object
from a descriptor structure.

GetPinnedFloatProc( )

MACPASCAL OSErr (*Get Pi nnedFl oat Proc) (Pl ReadDescri ptor descriptor, const
doubl e *min, const double *nmax, double *fl oat Nunber);

This routine returns a floating point number from a descriptor structure. If
the value is out of range, it returns coer cedPar amand stores either the
minimum or maximum value in f | oat Nunmber , whichever is closer.

GetPinnedIntegerProc()

MACPASCAL OSErr (*Get Pi nnedl nt eger Proc) (Pl ReadDescriptor descriptor, int32
mn, int32 max, int32 *intNunber);

This routine returns a long integer from a descriptor structure. If the value is
out of range, it returns coer cedPar amand stores either the minimum or
maximum value in i nt Nunber , whichever is closer.

GetPinnedUnitFloatProc( )

MACPASCAL OSErr (*Get Pi nnedUnit Fl oat Proc) (Pl ReadDescriptor descriptor, const
doubl e *nmin, const double *max, DescriptorUnitlD *units, double *fl oatNunber);

This routine returns a floating point unit-specified number from a descriptor
structure. If the value is out of range, it returns coer cedPar amand stores
either the minimum or maximum value in f | oat Nunber, whichever is closer.

Table 3-6: Predefined units

Name Value
unitDistance "#RIt
unitAngle "#Ang'
unitDensity "#Rsl *
unitPixels "#Px|
unitPercent "#Prc’

GetStringProc()
MACPASCAL OSErr (*GetStringProc) (Pl ReadDescriptor descriptor, Str255 *data);

This routine returns a string from a descriptor structure.

GetTextProc()
MACPASCAL OSErr (*Get Text Proc) (Pl ReadDescriptor descriptor, Handl e *data);

This routine returns a handle to text from a descriptor structure.
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GetUnitFloatProc()

MACPASCAL OSErr (*GetUnitFl oat Proc) (Pl ReadDescriptor descriptor,
DescriptorUnitl D *units, double *fl oat Number);

This routine returns a unit-based floating point number from a descriptor
structure.

WriteDescriptorProc suite
Current version: 1; Adobe Photoshop 4.0; Routines: 16.

The WriteDescriptorProc suite is a sub-suite of the Descriptor suite that handles
all the Put functionality for scripting. Make sure to check its version number
and number of routines for compatibility before using its callbacks.

OpenWriteDescriptorProc( )
MACPASCAL PIWiteDescriptor (*OpenWiteDescriptorProc) (void);

This routine opens Pl Wi t eDescri pt or handle for access to its descriptor
array, or NULL if unable to allocate the memory for the handle.

CloseWriteDescriptorProc( )

MACPASCAL OSErr (*Cl oseWiteDescriptorProc) (PlIWiteDescriptor descriptor,
Pl Descri pt or Handl e *newDescri ptor);

This routine creates a new Pl Descri pt or Handl e and closes the
Pl WiteDescriptor handle. Return the Pl Descri pt or Handl e to the host

in Pl Descri pt or Par anet er s. If the routine returns NULL then it was unable
to allocate the memory for the new handle.

PutAliasProc()

MACPASCAL OSErr (*Put AliasProc) (PIWiteDescriptor descriptor, DescriptorKeylD
key, AliasHandl e data);

This routine stores an ID and corresponding alias into a descriptor structure.

PutBooleanProc()

MACPASCAL OSErr (*Put Bool eanProc) (PIWiteDescriptor descriptor,
Descri pt or Keyl D key, Bool ean data);

This routine stores an ID and corresponding Boolean value into a descriptor
structure.

PutClassProc()

MACPASCAL OSErr (*PutC assProc) (PIWiteDescriptor descriptor, DescriptorKeylD
key, DescType type);

This routine stores an ID and corresponding class description type into a
descriptor structure.

PutCountProc()

MACPASCAL OSErr (*Put CountProc) (PIWiteDescriptor descriptor, DescriptorKeylD
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key, uint32 count);

This routine stores an ID and corresponding unsigned long integer into a
descriptor structure.

PutEnumeratedProc( )

MACPASCAL OSErr (*PutFl oatProc) (PIWiteDescriptor descriptor, DescriptorKeylD
key, DescType type, DescType val ue);

This routine stores an ID and corresponding type and enumeration into a
descriptor structure.

PutFloatProc()

MACPASCAL OSErr (*Put Fl oat Proc) (Pl WiteDescriptor descriptor, DescriptorKeylD
key, const double *data);

This routine stores an ID and corresponding floating point number into a
descriptor structure.

PutintegerProc()

MACPASCAL OSErr (*PutlntegerProc) (PIWiteDescriptor descriptor,
Descri ptorKeyl D key, int32 data);

This routine stores an ID and corresponding integer into a descriptor
structure.

PutSimpleReferenceProc()

MACPASCAL COSErr (*Put Si npl eRef erenceProc) (PIWiteDescriptor descriptor,
Descri pt or Keyl D key, const Pl DescriptorSi npl eRef erence *ref);

This routine stores a basic reference class, type, name, and index into a
descriptor structure. See table 3-4.

PutObjectProc()

MACPASCAL OSErr (*Put ObjectProc) (PIWiteDescriptor descriptor,
Descri pt or Keyl D key, Pl Descri ptorHandl e data);

This routine stores an ID and corresponding object into a descriptor
structure.

PutStringProc()

MACPASCAL OSErr (*Put StringProc) (PIWiteDescriptor descriptor,
Descri pt or Keyl D key, Const Str255Par am dat a) ;

This routine stores an ID and corresponding string into a descriptor
structure.

PutTextProc()

MACPASCAL OSErr (*PutTextProc) (PIWiteDescriptor descriptor, DescriptorKeylD
key, Handl e data);

This routine stores an ID and corresponding text into a descriptor structure.
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Handle suite

Current version: 1; Adobe Photoshop: 4.0; Routines: 7.

The use of handles in the Pseudo-Resource suite poses a problem under
Windows, where a direct equivalent does not exist. In this situation,
Photoshop implements a handle model which is very similar to handles under
the Mac OS.

The following suite of routines is used primarily for cross—platform support.
Although you can allocate handles directly using the Macintosh Toolbox,
these callbacks are recommended, instead. When you use these callbacks,
Photoshop will account for these handles in its virtual memory space
calculations.

If your plug-in is intended to run only with Photoshop 3.0 or later, the
Buffer suite routines are more effective for memory allocation than the
Handle suite. The Buffer suite may have access to memory unavailable to the

Handle suite. You should use the Handle suite, however, if the data you are
managing is a Mac OS handle.

NewPIHandleProc()
MACPASCAL Handl e (*NewPl Handl eProc) (int32 size);

This routine allocates a handle of the indicated size. It returns NULL if the
handle could not be allocated.

DisposePIHandleProc()
MACPASCAL voi d (*Di sposePl Handl eProc) (Handle h);

This routine disposes of the indicated handle.

GetPIHandleSizeProc()
MACPASCAL i nt32 (*Get Pl Handl eSi zeProc) (Handl e h);

This routine returns the size of the indicated handle.

SetPIHandleSizeProc()
MACPASCAL OSErr (*Set Pl Handl eSi zeProc) (Handle h, int32 newSize);

This routine attempts to resize the indicated handle. It returns noEr r if
successful and an error code if unsuccessful.

LockPIHandleProc( )
MACPASCAL Ptr (*LockPl Handl eProc) (Handl e h, Bool ean nmoveHi gh);

This routine locks and dereferences the handle. Optionally, the routine will
move the handle to the high end of memory before locking it.

Adobe Photoshop Software Development Kit 48



3. Plug-in Host Callbacks

UnlockPIHandleProc()
MACPASCAL void (*Unl ockPl Handl eProc) (Handle h);

This routine unlocks the handle. Unlike the routines for buffers, the lock and
unlock calls for handles do not nest. A single unlock call unlocks the handle
no matter how many times it has been locked.

RecoverSpaceProc( )
MACPASCAL voi d (*Recover SpaceProc) (int32 size);

All handles allocated through the Handle suite have their space accounted
for in Photoshop’s estimates of how much image data it can make resident
at one time.

If you obtain a handle via the Handle suite or some other mechanism in
Photoshop, you should dispose of it using the Di sposePIl Handl e callback. If
you dispose of in some other way (e.g., use the handle as the parameter to
AddResour ce and then close the resource file), then you can use this call to
tell Photoshop to decrease its handle memory pool estimate.
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Image Services suite

Current version: 1; Adobe Photoshop: 4.0; Routines: 1.

The Image Services suite is available in Adobe Photoshop version 3.0.4 and
later. It provides access to some image procession routines inside Photoshop.
Currently it includes two resampling routines; future versions may provide
access to other functions. Acquire, Export, and Filter plug-in modules have
access to these callbacks.

These routines are used in the distortion filters that ship with Adobe
Photoshop 4.0

The PSI magePl ane structure describes the 8-bit plane of pixel data used by
the image services callback functions.

typedef struct PSI nagePl ane

{
void * dat a;
Rect bounds;
i nt 32 r owByt es;
i nt 32 col Byt es;

} PSI magePl ane;

Table 3-7: PSImagePlane structure

Type Field Description

void * data Pointer to the byte containing the value of the top left pixel.
Rect bounds Coordinate systems for the pixels.

int32 rowBytes Step values to access individual pixels.

int32 colBytes

To calculate a point’s address, use the algorithm:

unsi gned8 * GCet Pi xel Addr ess( PSI magePl ane * pl ane, Point pt)
{

/1 should do sone bounds checki ng here!

return (unsigned8 *) (((long) plane->data +
(pt.v - plane->bounds.top ) * plane->rowBytes +
(pt.h - plane->bounds.left) * plane->col Bytes);

PIResampleProc()

MACPASCAL OSErr (*Pl Resanmpl eProc) (PSImagePl ane *source,
Pl I magePl ane *desti nati on,
Rect *area,
Fi xed *coords,
int16 met hod);

The image services suite contains two callbacks with this function type:
interpolatelD and interpolate2D. These are explained in detail below.

source / destination
The source and destination parameters point to the source and destination
images, respectively.
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area
The area parameter points to an area in the destination image plane that you
wish to modify. The ar ea rectangle must be contained within

desti nati on—>bounds.

coords

The coords parameter points to an array you create that controls the image
resampling. The array will contain either one or two fixed point numbers for
each pixel in the ar ea rectangle (see below).

method
The method parameter indicates the sampling method to use. met hod=0
indicates point sampling, met hod=1 indicates linear interpolation.

For a source coordinate <fv, fh>, Photoshop will write to the destination
plane if and only if:

sour ce->bounds.top <= fv <= source. bounds. bottom- 1

and

sour ce->bounds. |l eft <= fh <= source.bounds.right - 1

If f v and/or f h are not integers, using point sampling, net hod=0, Photoshop
rounds to the nearest integer. Interpolation, net hod=1, performs the
appropriate bilinear interpolation using up to four source pixels.

The two Pl Resanpl ePr oc callback functions differ in how they generate the
sample coordinates for each pixel in the target area.

interpolatelDProc()

This routine uses a coordinate list that contains one fixed point value for
each pixel in the target plane, in top to bottom, left to right order. The
sample coordinate is formed by taking the vertical coordinate of the
destination pixel and the horizontal coordinate from the list. Thus

Sanpl eLoclDv, h) = <v, coords[(h — area—>left) +
(v — area—>top) * (area—>right — area—>left)]>

interpolate2DProc()

This routine uses a coordinate list that contains a pair of fixed point values
for each pixel in the area containing the vertical and horizontal sample
coordinate.

Sanpl eLoc2D(v, h) =
<coords[2*((h — area—>left) +
(v — area—>top) * (area—>right — area—>left))],
coords[2*((h — area—>left) +
(v — area—>top) * (area—>right — area—>left)) + 1]>

You can build a destination using relatively small input buffers by passing in
a series of input buffers, since these callbacks will leave any pixels whose
sample coordinates are out of bounds untouched.

Make sure that you have appropriate overlap between the sour ce buffers so
that sample coordinates don’t “fall through the cracks.” This matters even
when point sampling, since the coordinate test is applied without regard to
the nmet hod parameter. This is done so that you get consistent results when
switching between point sampling and linear interpolation. If Photoshop
didn’t do this, you could end up modifying pixels using point sampling that
wouldn’t get modified when using linear interpolation.

Adobe Photoshop Software Development Kit 51



3. Plug-in Host Callbacks

You also want to pin coordinates to the overall source bounds so that you
will manage to write everything in the destination.

To determine whether you should use point sampling or linear interpolation,
you may want to check what the user has set in their Photoshop preferences.
This is set in the General Preferences dialog, under the Interpolation
pop-up menu. You can retrieve this value using the Get Pr operty callback
with the propl nt er pol ati onMet hod key.

Note:
&This version of the resampling callback does not support the bicubic
interpolation method.
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Property suite

Current version: 1; Adobe Photoshop: 4.0; Routines: 2.

The Property suite allows your plug-in module to get and set certain values
in the plug-in host. The property suite is available to all plug-ins.

toolkit. Besides its use in the Property suite, the term is also a part of
the Pi PL data structure, documented in Plug-in Resource Guide.pdf.
There is no connection between Pi PL properties and the Property
suite.

C Note: The term property is used with two different meanings in this

Properties are returned as a 32 bit integer, si npl eProperty, or a handle,
conpl exProperty. In the case of a complex, handle based property, your
plug-in is responsible for disposing the handle. Use the

Di sposePl Handl ePr oc callback defined in the Handle suite.

Properties involving strings—such as channel names and path names—are
returned in a Photoshop handle. The length of the handle and size of the
string is obtained with Pl Get Handl eSi zePr oc. There is no length byte, nor
is the string zero terminated.

Properties are identified by a signature and key, which form a pair to
identify the property of interest. Some properties, like channel names and
path names, are also indexed; you must supply the signature, key, and index
(zero-based) to access or update these properties.

Adobe Photoshop’s signature is always '8BI M (0x3842494D).

GetPropertyProc()

MACPASCAL OSErr (*GetPropertyProc) (OSType signature, OSType key, int32 index,
int32 * sinpleProperty, Handle * conpl exProperty);

This routine allows you to get information about the document currently
being processed.

renamed “get Propert yObsol et e”. The obsolete callback pointer is

2 Note: This callback replaces the direct callback, which has been
still correct, and is maintained for backwards compatibility.

SetPropertyProc()

MACPASCAL OSErr (*SetPropertyProc) (OSType signature, OSType key, int32 index,
i nt 32 sinpl eProperty, Handl e conpl exProperty);

This routine allows you to update information in the plug-in host about the
document currently being processed.

propinterfaceColor

Adobe Photoshop 4.0 includes a new property, propl nt er f aceCol or, which
allows your interface to mimic system colors. Currently, user-selected system
colors are supported on Windows; when they are available on Macintosh,
they will likely be supported in future versions of Photoshop through this
same mechanism.

Adobe Photoshop Software Development Kit 53



3. Plug-in Host Callbacks

The proplinterfaceColor properties pass the user-selected interface color
scheme to your plug-in according to the following diagram:

N
T ]
bl Byl | W ESFN b
=00 [E50)

knterfaceEewelHighlight
kTnterfaceraletteFrill
IInterfaceEewelshadow

MnterfacebkewvalHighlight
MnterfaceEuttonpFill
Itnterfacebevelshadow
ITnterfaceT conF ramefctive
ITnterfacelconFillActive

ITnterfaceEuttonDarkshadow
ITnterfacekuttonbowFill

ITnterfacel conf rameselacted
ITnterfaceTconFillszelectad

knterfaceEeswelshaclon
knterfaceEewaelHighlight

kinterfaceborder

kinterfaceI conF rameD immesl
knterfacel conFillnimmed

Constants get remapped to create the system look.
Use table 3-8 to draw PICTs using the index values.

71l Note: Until the Macintosh provides user-selected
interface colors, use the file Col or Scheme- CLUT in the
propl nt erfaceCol or folder in Exanpl es/ Resour ces
to look-up the color values.

See the illustration above for details on each of these values.

Table 3-8: propinterfaceColor index

Name

Value

kinterfaceWhite

kinterfaceButtonUpFill

kinterfaceBevelShadow

kinterfacelconFillActive

kinterfacelconFillDimmed

kinterfacePaletteFill

kinterfacelconFrameDimmed

kinterfacelconFrameActive

kinterfaceBevelHighlight

kinterfaceButtonDownFill

© |l 0o N oo M W N, O
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Table 3-8: proplinterfaceColor index (Continued)

Name

Value

kinterfacelconFillSelected

10

kinterfaceBorder

11

kinterfaceButtonDarkShadow

12

kinterfacelconFrameSelected

13

kinterfaceBlack

14

kinterfaceRed

15

Property Keys

Properties marked “mod” in table 3-9 are modifiable and can be altered with

Set Property.

Table 3-9: Property keys recognized by Property Suite callbacks

Property Name ID Type Description
propNumberOfChannels nuch | simple Number of channels in the document. This
count will include the transparency mask and
the layer mask for the target layer if these are
present.
propChannelName nnch | complex | Name of the channel. The channels are
string indexed from zero and consist of the compos-
ite channels, the transpareny mask, the layer
mask, and the alpha channels.
proplmageMode mode | simple Mode of the image.
propNumberOfPaths nupa | simple Number of paths in the document.
propPathName nnpa | complex | Name of the indexed path. The paths are
string indexed starting with zero.
propPathContents pat h | complex | Contents of the indexed path in the format
data documented in the path resources documenta-
structure | tion. The data is stored in big endian form.
Refer to chapter 10 for more information on
path data.
propWorkPathindex wkpa | simple Index of the work path. -1=no path.
propClippingPathindex cl pa | simple Index of the clipping path. -1=no path.
propTargetPathindex | tgpa | simple Index of the target path. -1=no path.
propCaption capt | complex | File meta information in a IPTC-NAA record.
mod For more information, see chapter 11. Docu-
ment File Formats.
propBigNudgeH bndH | simple Horizonal component of the nudge distance,
mod represented as a 16.16 value. This is the value
used when moving around using the shift key.
The default value is ten pixels.
propBigNudgeV bndV | simple Vertical component of the nudge distance,
mod represented as a 16.16 value. This is the value
used when moving around using the shift key.
The default value is ten pixels.
proplinterpolationMethod intp | simple Current interpolation method: 1=point sample,
2=bilinear, 3=bicubic.
propRulerUnits rulr | simple Current ruler units.
propRulerOriginH rorH | simple Horizontal component of the current ruler ori-
mod gin, represented as a 16.16 value.
propRulerOriginV rorV | simple Vertical component of the current ruler origin,
mod represented as a 16.16 value.
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Table 3-9: Property keys recognized by Property Suite callbacks (Continued)

Property Name ID Type Description
propGridMajor grn simple The current major grid rules, in inches, unless
mod propRul er Uni t s is pixels, and then pixels.
Represented as a 16.16 value.
propGridMinor grm | simple The current number of grid subdivisions per
mod major rule.
propSerialString sstr | complex | Serial number of the plug-in host as a string.
string You can use this to implement copy protection
for your plug-in module.
propHardwareGammaTable | hgam | complex | Hardware gamma table (Windows only).
proplnterfaceColor iclr | complex | Property interface color. See above.
propWatchSuspension wtch | simple The watch suspension level. When non-zero,
mod you can make callbacks to the host without
fear that the watch will start spinning. It is
reset to zero at the beginning of each call
from the host to the plug-in.
propCopyright cpyr simple Whether the current image is considered copy-
mod written.
propURL URL complex | The URL for the current image.
mod
propTitle titl complex | The title of the current image.
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Pseudo-Resource suite

Current version: 3; Adobe Photoshop: 4.0; Routines: 4.

This suite of callback routines provides support for storing and retrieving
data from a document. These routines provide pseudo-resources which
plug-in modules can attach to documents and use to communicate with each
other.

Each resource is a handle of data and is identified by a 4 character code

ResType and a one-based index. The maximum number of pseudo-resources
in a document for Photoshop is 1000.

CountPIResourcesProc( )
MACPASCAL int16 (*Count Pl ResourcesProc) (ResType of Type);

This routine returns a count of the number of resources of a given type.

GetPIResourceProc()
MACPASCAL Handl e (*Get Pl ResourceProc) (ResType of Type, int1l6 index);

This routine returns the indicated resource for the current document or NULL
if no resource exists with that type and index. The plug-in host owns the
returned handle. The handle should be treated as read-only.

AddPIResourceProc( )
MACPASCAL OSErr (*AddPl ResourceProc) (ResType of Type, Handl e data);

This routine adds a resource of the given type at the end of the list for that
type. The contents of dat a are duplicated so that the plug-in retains control
over the original handle. If there is not enough memory or the document
already has too many plug-in resources, this routine will return mentul | Err.

DeletePIResourceProc( )
MACPASCAL voi d (*Del et ePl ResourceProc) (ResType of Type, int16 index);
This routine deletes the indicated resource in the current document. Note

that since resources are identified by index rather than ID, this will cause
subsequent resources to be renumbered.
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Color Picker plug-in modules return a selected color, allowing a plug-in to be

used as a method for the user to pick colors. They are accessed under the
File menu, Preferences..., General dialog.

Table 4-1: Color Picker file types

OS Filetype/extension
Mac OS 8BCM
Windows . 8BC

Examples/ColorPicker/NearestBase

NearestBase is a sample color picker plug-in which demonstrates simple
returning of colors with no user interface.
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Calling sequence

& =

Adobe Photoshop® 4.0 ColorPicker Plug-in

Request to

pickerSelectorPick

PiCK @ OO m—— Calculate memory require-
ments; display user interface
for picker parameters; allocate
memory.
Process user selected color.
Clean up and return color

Done selected..

When the user invokes a Color Picker plug-in by selecting its name in the
Preferences... General dialog and then trying to pick a custom color (such
as clicking on the foreground or background colors in the tools palette),
Adobe Photoshop calls your plug-in once with pi cker Sel ect or Execut e.
The recommended sequence of actions for your plug-in to take is described
next.

pickerSelectorPick

Unlike other plug-ins, a Color Picker Module only gets one execute call, and
iIs expected to do all the work during that call. However, it’s recommended
you follow this order:

1. Prompt for parameters

If the plug-in has any parameters that the user can set, it should prompt the
user and save the values through the recording parameters for the scriptable
handle accessed through the parameters structure. Photoshop initializes the
parameters field to NULL when starting up.

Adobe Photoshop’s scripting routines save the information pointed to by the
recording parameters field, so that it can operate the selection without user
input during play back.

Your plug-in should validate the contents of its playback parameters when it
starts processing if there is a danger of it crashing from bad parameters.

You may wish to design your plug-in so that you store default values or the
last used set of values in the plug-in’s Mac OS resource fork or a Windows
external file. This way, you can save preference settings for your plug-in that
will be consistent every time the host application runs.

2. Allocate memory

Use the buffer and handle suites to allocate any extra memory needed for
your computations. See chapter 2 and 3 for a discussion on maxDat a and
buf f er Space.

3. Compute your color space based on the user input
Compute whatever color conversions are required to return the user input to
the host in the proper form.
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4. Finish, clean up, and hand back your results
Clean up after your operation. Dispose any handles you created, etc., then
hand back your color to the host for use.

Behavior and caveats

Color Pickers and Macintosh resource forks

Color Pickers are very special plug-ins because they can be called by other
plug-ins. This means that you must be extra careful to make sure you’re
reading the correct resources, when you ask for them, since multiple
resource forks may be available.

For instance, a Filter module uses the Color Services callback suite and
requests it pop the “Choose a color” interface. The user has selected your
Color Picker module as the chosen Color Picker. Now, the host’s resource
fork is open, the Filter module’s resource fork is open, and then, once your
Color Picker module is loaded, its resource fork is open.

If you need a resource in your Color Picker’s resource fork, make sure to use
the Macintosh toolbox call Get 1Resour ce, which will look only at the most
recent open resource fork, as opposed to Get Resour ce, which will walk all

the resource forks.
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PickParms structure

This structure is used by the Color Picker plug-in to return the color selected
by the user.

typedef struct PickParnmns

{
i nt 16 sourceSpace;
intl1l6 result Space;
unsi gned16 col or Conponent s[ 4] ;
Str255 *pi cker Pronpt;
} Pi ckPar mrs;

Table 4-2: PickParms structure

Type Field Description

intl6é sourceSpace The colorspace the original color is in. See
Col or Servi cesl nf o in Appendix A.

intl6 resultSpace The colorspace of the returned result. See
ColorServicesinfo in Appendix A. (Can be
pl ugl nCol or Servi cesChosenSpace.)

unsigned16 colorComponents[4] On selectorPick, the initial color. When
exiting, set this to the color you wish to
return.

Str255 * pickerPrompt Prompt string, supplied by ColorServices suite.

See Chapter 2.

Error return values

The plug-in module may return standard operating system error codes, or
report its own errors, in which case it can return any positive integer. These
errors and more detail is available in PI Sel ecti on. h.

#def i ne pi cker BadPar amet er s —-30800 //aproblem with the interface
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The Color Picker parameter block

The pl ugi nPar anBl ock parameter passed to your plug-in module’s entry
point contains a pointer to a Pl Pi cker Par ans structure with the following
fields. This structure is declared in PI Pi cker. h.

Table 4-3: PIPickerParams structure

Type

Field

Description

int32

serialNumber

This field contains Adobe Photoshop’s serial
number. Your plug-in module can use this
value for copy protection, if desired.

TestAbortProc

abortProc

Test Abort callback. See chapter 3.

ProgressProc

progressProc

This field contains a pointer to the

Updat ePr ogr ess callback documented in
chapter 3. This procedure should only be
called during the actual main operation of
the plug-in, not during long operations dur-
ing the preliminary user interface such as
building a preview.

OSType

hostSig

The plug-in host provides its signature to
your plug-in module in this field. Photo-
shop’s signature is 8BI M

HostProc

hostProc

If not NULL, this field contains a pointer to a
host-defined callback procedure that can do
anything the host wishes. Plug-ins should
verify host Si g before calling this procedure.
This provides a mechanism for hosts to
extend the plug-in interface to support
application specific features.

BufferProcs *

bufferProcs

Buffer callback suite. See chapter 3.

ResourceProcs *

resourceProcs

Pseudo-Resource callback suite. See chapter
3.

ProcessEventProc

processEvent

ProcessEvent callback. See chapter 3.

DisplayPixelsProc

displayPixels

Di spl ayPi xel s callback. See chapter 3.

HandleProcs *

handleProcs

Handle callback suite. See chapter 3.

ColorServicesProc

colorServices

Color Services callback suite. See chapter 3.

ImageServicesProcs *

imageServicesProcs

Image Services callback suite. See chapter 3.

ChannelPortProcs *

channelPortProcs

Channel Ports callback suite. See chapter 3.

PropertyProcs *

propertyProcs

Property callback suite. See chapter 3.

PIDescriptorParameters *

descriptorParameters

Descriptor callback suite. See chapter 3.

Str255

errorString

Error string.

PluginMonitor

monitor

Monitor setup info. See appendix A.

void * platformData Pointer to platform specific data. Not used in
Mac OS.

Boolean hostSupportsPaths Check this flag before returning a path. All
host will clean up newPat h.

char[3] reserved Reserved for future use. Set to zero.

PickParms pickParms Picker incoming and outgoing parameters.
See table 4-2.

char[260] reservedBlock Reserved for future use. Set to zero.
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Import plug-in modules are used to capture images from add-on hardware,
such as scanners or video cameras, and put these images into new Photoshop
document windows.

Import modules can also be used to read images from unsupported file
formats, although file format modules often are better suited for this
purpose. File format modules are accessed directly from the Open...
command, while Import modules use the Import sub—-menu.

Prior to Photoshop version 4.0 these modules were called Acquire modules.
Most of the internal nomenclature and function calls reflect the old naming
conventions, to stay compatible with previous versions.

Table 5-1: Import file types

OS Filetype/extension
Mac OS 8BAM
Windows . 8BA

Examples/Import/Gradientimport

Gradientimport is a sample import module. This version of Gradientimport
requires at least Photoshop 3.0, since it uses the advanceSt at e callback and
the improved multiple import design. It is also updated for scripting and has
a detailed example of exporting scripting information for multiple import
structures.
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Calling sequence

e
Adobe PROTtOShop® 4.0 Import Plug-in

acquireSelectorPrepare

Calculate memory needs. Dis-
play user interface if multiple
imports. Prepare to read from
scripting system..

acquireSelectorStart

Read from scripting system. Dis-
play user interface if single im-
port and Ul is requested.

Configure new image’s size/
depth information.

acquireSelectorContinue

Import and return a portion of
an image.

Loop until error

or data = NU acquireSelectorFinish

Clean up after end of image
import.

Indicate to host whether to
import another image.

= =

Loop for next image. If done, return scripting pa-

See notes below. rameters.

acquireSelectorFinalize
Perform any final cleanup
needed. Return scripting pa-

rameters.

Done.

If supported by host and requested by plug-in.

The calling sequence for Import modules is a little more complex than other
types of plug-in modules. In a single invocation, Import modules may be
capable of capturing multiple images and creating multiple new Photoshop
document windows. Because captured images may be large, each capture
may require multiple exchanges between the host and the module.

When the user invokes an Import plug-in module by selecting its name from
the Import submenu, Photoshop calls it with the sequence of selector values
shown in the figure above. The actions for these selectors is discussed next.

acquireSelectorPrepare

The acquireSelectorPrepare calls allow your plug-in to adjust Photoshop’s
memory allocation algorithm. Photoshop sets naxDat a to the maximum
number of bytes it can allocate to your plug-in. For Import modules to
perform efficiently, you should reduce maxDat a to permit Photoshop to
process the imported image in RAM. Refer to chapter 3 for details on
memory management strategies.

parameters whenever it starts processing if there is a danger of it

2 Note: Your plug-in should validate the contents of its globals and
crashing from bad parameters.
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Globals and scripting

The scripting system passes its parameters at every selector call. While it is
possible to use the scripting system to store all your parameters, for
backwards compatibility, it is recommended you track your parameters with
your own globals. Once your globals are initialized, you should read your
scripting-passed parameters and override your globals with them.

The most effective way to do this is:

1.  First call a ValidateMyParameters routine to validate (and initialize if
necessary) your global parameters.

2. Then call a ReadScriptingParameters routine to read the scripting parame-
ters and then write them to your global structure.

This way, the scripting system overrides your parameters, but you can use
the initial values if the scripting system is unavailable or has parameter
errors, and you can use your globals to pass between your functions.

acquireSelectorStart

This call lets you indicate to the plug-in host the mode, size and resolution
of the image being returned, so it can allocate and initialize its data
structures. Here you can update your parameters based on the passed
scripting parameters, and show your user interface, if requested.

During this call, your plug-in module should set i mageMbde, i mageSi ze,
dept h, pl anes, i mmgeHRes and i mageVRes. If an indexed color image is
being returned, you should also set r edLUT, gr eenLUT and bl ueLUT. If a
duotone mode image is being returned, you should also set duot onel nf o.
See the descriptions of these fields later in this chapter.

acquireSelectorContinue

This call returns an area of the image to the plug-in host. Photoshop will
continue to call this routine until it either returns an error, or your plug-in
module sets the dat a field to NULL.

theRect, loPlane & hiPlane
The area of the image being returned is specified by theRect, loPlane and
hiPlane.

The portion of the image being returned is specified by t heRect . If the
resolution of the imported image is always going to be very small (for
example, NTSC frame grabbers), your plug-in can simply set t heRect to the
entire image area. However, if you are working with large images, your
plug-in must use the t heRect field to return the image in several pieces.

There are no restrictions on how the pieces tile the image; horizontal and
vertical strips are allowed as are a grid of tiles. Each piece should contain no
more than maxDat a bytes, less the size of any large tables or scratch areas
allocated by the plug-in. These restrictions don’t apply if the buffer for the
iImage data was allocated using the Buffer or Handle suites.

data, colBytes, rowBytes & planeBytes
The data field should point to the actual data being returned. The fields
colBytes, rowBytes and planeBytes specify the organization of the data.
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The dat a field contains a pointer to the data being returned. You can
allocate a buffer for the data via:

1. the Mac OS NewPt r trap,
2. the Windows @ obal Al | oc function, or

3. via the Buffer suite.

Your plug-in module is responsible for freeing this buffer in its
acqui reSel ect or Fi ni sh handler.

Photoshop is very flexible in the format in which image data can be
returned. For example, to return just the red plane of an RGB color image,
use the parameter values in Table 5-2.

Table 5-2: Return red plane of RGB

Parameter Value

loPlane 0

hiPlane 0

colBytes 1

rowBytes width of the area being returned
planeBytes ignored, since | oPl ane=hi Pl ane.

If you wish to return the RGB data in interleaved form (RGBRGB...), use the
values shown in Table 5-3.

Table 5-3: Return RGB data in interleaved form

Parameter Value

loPlane

hiPlane

rowBytes * width of the area being returned

0
2
colBytes 3
3
1

planeBytes

acquireSelectorFinish

This call allows your plug-in to clean up after an image import. This call is
made if and only if the acqui r eSel ect or St art routine returns without
error, even if the acqui r eSel ect or Cont i nue routine returns an error.

Most plug-ins will at least need to free the buffer used to return the image
data.

If Photoshop detects Command—period in the Mac OS or Escape in Windows
while processing the results of an acqui r eSel ect or Cont i nue call, it will
call acqui reSel ect or Fi ni sh.

acqui reSel ect or Cont i nue. Normally your plug-in would be
expecting another acqui r eSel ect or Cont i nue call. If the user
cancels, the next call will be acqui r eSel ect or Fi ni sh, not
acqui reSel ect or Conti nue!

2 Note: Be careful processing user-cancel events during
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Scripting at acquireSelectorFinish

If your plug-in is scripting-aware and you’ve changed any initial parameters,
you should pass a complete descriptor back to the scripting system in the

Pl Descri pt or Par amet er s structure.

acquireSelectorFinalize

If your plug-in is using finalization—the host set canFi nal i ze and your
plug-in set want Fi nal i ze—then this call will be made after all possible
looping is complete. This can be used to do any final clean-up, and is
typically used in the case where a plug-in module is acquiring multiple
images during a single invocation.

Scripting at acquireSelectorFinalize

If your plug-in is scripting-aware and you’ve changed any initial parameters,
you should pass a complete descriptor back to the scripting system in the

Pl Descri pt or Par amet er s structure.

Behavior and caveats

If acqui r eSel ect or Pr epar e succeeds—the result value is zero—and
want Fi nal i ze=TRUE, then Photoshop guarantees that

acqui reSel ect or Fi nal i ze will be called.

If acqui reSel ect or St art succeeds then Photoshop guarantees that
acqui reSel ect or Fi ni sh will be called.

In the event of any error during import, the document being imported is
discarded.

Plug-in hosts may choose to treat acqui r eAgai n as FALSE.

Your plug-in module can tell whether the host understands finalization by
checking the canFi nal i ze flag.

The advanceSt at e callback allows your plug-in module to drive the
interaction through the inner acqui r eSel ect or Cont i nue loop without
actually returning to the plug-in host. If the host returns an error, then you
should treat this as an error condition and return the error code when
returning from your acqui r eSel ect or Cont i nue handler.

Multiple Acquire

The plug-in host can loop back to acqui reSel ector Start to begin
importing another image for multi-image importing if the following
conditions are true:

1. the plug-in host supports multiple imports (Photoshop version 3.0 and

later)
2. your plug-in module has set acqui r eAgai n=TRUE, and
3. the acqui reSel ect or Cont i nue loop finished normally, meaning no

error was returned and the loop ended with dat a=NULL.
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The plug-in host can also loop back to acqui reSel ectorstart to begin
acquiring another image if these alternate conditions are true:

1. the plug-in host supports multiple imports,
2. the plug-in host set canFi nal i ze=TRUE,

3. your plug-in module set want Fi nal i ze=TRUE and
acqui r eAgai n=TRUE, and

4. the acqui reSel ect or Cont i nue loop finished with a result code >=0
or a result code of user Cancel edErr.

Batch Import

Batch Importing is a feature of the scripting system that automatically
processes multiple files through your scripting-aware Import module. If your
Import module is scriptable, Batch Importing is handled completely by the
host, which passes parameters and control to your Import plug-in as part of
a script. Batch Import is available from the Actions palette.

Batch Import versus Multiple Import

While Multiple Import is an internal feature available in the Import module,
Batch Import is based on the host scripting mechanism. Here are some issues
that should help you determine whether to implement Multiple Import or
Batch Import:

1. Batch Import is transparent if your plug-in is scripting-aware. This
means you need only export your parameters to the scripting system
and read them in at call-time to be able to be controlled by Batch
Import. Batch Import of single imports would be the most appropriate
for single-sheet scanners, for instance. Batch Import triggers when your
user interface is closed. This means if you do a multiple acquire and
leave your user interface up, the scripting system will not take control
until after your multiple acquire is done.

2. Multiple Acquire is always controlled by the plug-in. It allows you to
return multiple images with one invocation, versus Batch Import which
calls your plug-in new for every image. The scripting system will only
take control after your user interface is closed. You may hide your user
interface during your Multiple Acquire loop, between the
acqui reSel ect or Fi ni sh and next acqui reSel ect or St art call, for
the scripting system to process that image and return to your control.

If you decide to implement Multiple Import but still want your plug-in to be
scripting aware, then we recommend you follow the Gradientimport
example from the SDK, and export your Multiple Import commands as a
single scripting event. Batch Import of a module that does Multiple Import
would be the most appropriate for digital cameras, for instance, where the
user wants to grab every other image in the cameras’ buffer.

Error return values

The plug-in module may return standard operating system error codes, or
report its own errors, in which case it can return any positive integer. These
errors and more detail is available in Pl Acqui re. h.

#define acquireBadParameters -30000 //anerror with the interface
#defi ne acqui reNoScanner —-30001  //noscanner installed

#defi ne acqui reScanner Probl em -30002  //a problem with the scanner
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The Import parameter block

The pl ugi nPar anet er Bl ock parameter passed to your plug-in module’s
entry point contains a pointer to an Acqui r eRecor d structure with the
following fields. This structure is declared in Pl Acqui re. h.

Table 5-4: AcquireRecord fields

Type

Field

Description

int32

serialNumber

This field contains Adobe Photoshop’s serial
number. Your plug-in module can use this
value for copy protection, if desired.

TestAbortProc

abortProc

This field contains a pointer to the Test Abor t
callback documented in chapter 3.

ProgressProc

progressProc

This field contains a pointer to the

Updat ePr ogr ess callback documented in
chapter 3. You should only call this during the
actual main operation of the plug-in, not dur-
ing long operations during the preliminary user
interface. For example, it should not be used
during a preview operation that computes a
low resolution proxy image. It should be used
during the main, high-resolution scan.

int32

maxData

Photoshop initializes this field to the maximum
number of bytes it can free up. Your plug-in
may reduce this value during the

acqui reSel ect or Prepar e routine. The

acqui reSel ect or Cont i nue routine should
return the image in strips no larger than max-
Dat a, less the size of any large tables or scratch
areas it has allocated unless it uses the Buffer
or Handle suites to allocate the memory.

intl6

imageMode

Your acqui reSel ect or St art handler should
set this field to inform the plug-in host what
mode image is being imported (grayscale, RGB
Color, etc.). See Pl Gener al . h for valid image
mode constants.

Point

imageSize

Your acqui reSel ect or St art handler should
set this field to inform the plug-in host of the
image’s width, i mageSi ze. h, and height,

i mageSi ze. v in pixels.

intl6

depth

Your acqui reSel ector St art handler should
set this field to inform the plug-in host of the
image’s resolution in bits per pixel per plane.
The only valid values are 1 for bitmap mode
images, 8 for all other modes; grayscale and
RGB also allow 16.

intl6

planes

Your acqui reSel ect or St art handler should
set this field to inform the plug-in host of the
number of channels in the image. For example,
if an RGB image without alpha channels is
being returned, this field should be set to 3.
Even though Import modules can create docu-
ments with up to 24 channels, because of the
implementation of the plane map, Import and
Format modules should never try to work with
more than 16 planes at a time.
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Table 5-4: AcquireRecord fields (Continued)

Type

Field

Description

Fixed

imageHRes

Fixed

imageVRes

Your acqui reSel ector St art handler should
set these fields to inform the plug-in host of
the image’s horizontal and vertical resolution
in pixels per inch. This is a fixed point, 16
binary digit-number. Photoshop initializes
these fields to 72 pixels per inch.

The current version of Photoshop only supports
square pixels, so it ignores the i mageVRes
field. Plug-ins should set both fields anyway in
case future versions of Photoshop support non-
square pixels.

LookUpTable

redLUT

LookUpTable

greenLUT

LookUpTable

blueLUT

If an indexed color mode image is being
returned, your acqui r eSel ect or St art han-
dler should return the image’s color table in
these fields.

void *

data

Your acqui reSel ect or Conti nue handler
should return a pointer to the image’s data in
this field. After all of the image has been
returned, set this pointer to NULL.

Note that your plug-in is responsible for free-
ing any memory pointed to by this field. This is
a change from previous versions of Photoshop’s
Import plug-in interface.

Rect

theRect

Your acqui reSel ect or Cont i nue handler
should set this field to the area being returned.

intl6

loPlane

intl6

hiPlane

Your acqui r eSel ect or Cont i nue handler
should set these fields to the first and last
planes being returned. For example, if inter-
leaved RGB data is being returned, they should
be set to 0 and 2, respectively.

intl6

colBytes

Your acqui reSel ect or Conti nue handler
should set this field to the offset in bytes
between columns of returned data. This is usu-
ally 1 for non-interleaved data, or hi Pl ane—

| oPl ane+1 for interleaved data.

int32

rowBytes

Your acqui reSel ect or Cont i nue handler
should set this field to the offset in bytes
between rows of returned data.

int32

planeBytes

Your acqui r eSel ect or Cont i nue handler
should set this field to the offset in bytes
between planes of returned data. This field is
ignored if | oPl ane=hi Pl ane. It should be set
to 1 for interleaved data.

Str255

fileName

By default, Photoshop opens newly imported
images as “Untitled-...” . For file-importing
Import modules, set this field to the filename

in the acqui reSel ect or St art routine. Photo-
shop will display the correct window title.
Scanning modules should ignore this field.

intl6

vRefNum

If your plug-in module sets fi | eName, and
you’re in the Mac OS, set vRef Numto the file’s
volume reference number. This is ignored in
Windows.

Boolean

dirty

By default, newly imported images are marked
as dirty, meaning that the user will be
prompted to save the image when closing the
window. Set this field to FALSE to prevent this.
This does not reflect whether there are unsaved
changes in the current document.
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Table 5-4: AcquireRecord fields (Continued)

Type

Field

Description

OSType

hostSig

The plug-in host provides its signature to your
plug-in module in this field. Photoshop’s signa-
ture is 8BI M

HostProc

hostProc

If not NULL, this field contains a pointer to a
host-defined callback procedure that can do
anything the host wishes. Plug-ins should ver-
ify hostSig before calling this procedure. This
provides a mechanism for hosts to extend the
plug-in interface to support application spe-
cific features.

int32

hostModes

This field is used by the host to inform your
plug-in module which i mrageMode values it
supports. If the corresponding bit is 1 (LSB = bit
0), the mode is supported. This field can be
used by plug-ins to disable features such as
color scanning if not supported by the host.

PlaneMap

planeMap

This is initialized by the plug-in host to a linear
map, pl aneMap[i] =i . This is used to map
plane (channel) numbers between the plug-in
and the host. For example, Photoshop stores
RGB images with an alpha channel in the order
RGBA, whereas most frame buffers store the
data in ARGB order. To return the data in this
order, set pl aneMap[ 0] =3, pl aneMap[ 1] =0,
pl aneMap[ 2] =1, and pl aneMap][ 3] =2.
Attempts to index past the end of a pl aneMap
will result in the identity map being used for
the indexing.

Boolean

canTranspose

If the host supports transposing images during
or after scanning, it sets this field to TRUE.
Photoshop always sets this field to TRUE.

Boolean

needTranspose

This field is initialized by the host to FALSE. If
your plug-in wishes to have the image
transposed, and canTr anspose=TRUE, you
should set this field to TRUE in your

acqui reSel ector Start handler.

The logical effect is to transpose the image
after scanning is complete, although some
hosts may find it more efficient to transpose
the data during scanning.

This feature was added to the plug-in specifi-
cation because versions of Photoshop prior to
Photoshop 2.5 had a strong bias toward hori-
zontal strips. Using this routine, a plug-in
could import an image in vertical strips by pass-
ing Photoshop horizontal strips and then hav-
ing Photoshop transpose the data when it was
done.

Handle

duotonelnfo

If your plug-in module is acquiring a duotone

mode image, you should allocate a handle and
return the duotone information here. The for-

mat of the information is the same as that pro-
vided by export modules.

Your plug-in is responsible for freeing the han-
dle in its acqui r eSel ect or Fi ni sh handler.

int32

diskSpace

This field contains the number of free bytes on
the plug-in host’s scratch disk or disks. If the
plug-in host does not use a scratch disk, this
will be -1.

SpaceProc

spaceProc

If not NULL, this field contains a pointer to the
SpacePr oc callback. See chapter 3.
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Table 5-4: AcquireRecord fields (Continued)

Type

Field

Description

PluginMonitor

monitor

This field contains the monitor setup informa-
tion for the host. Refer to Appendix A.

void *

platformData

This field contains a pointer to platform spe-
cific data. Not used under the Mac OS.

BufferProcs *

bufferProcs

This field contains a pointer to the Buffer suite
if it is supported by the plug-in host, otherwise
NULL. See chapter 3.

ResourceProcs *

resourceProcs

This field contains a pointer to the Pseudo-
Resource suite if it is supported by the plug-in
host, otherwise NULL. See chapter 3.

ProcessEventProc

processEvent

This field contains a pointer to the Pr o-
cessEvent callback documented in chapter 3.
It contains NULL if the callback is not sup-
ported. This function is not useful on Windows.

Boolean

canReadBack

If the plug—in host supports reading back
image data for further processing, it should set
this field to TRUE. Photoshop always sets this
field to TRUE.

Boolean

wantReadBack

If your plug-in module sets this flag and the
host supports image read back, then the host
will ignore the contents of the buffer it is
passed and will instead fill the buffer with the
image data. It will store the data in the format
described by | oPI ane, hi Pl ane, col Byt es,
rowByt es, pl aneByt es, and pl aneMap. If

t heRect exceeds the bounds of the image,
those portions of the buffer will be left
untouched.

Boolean

acquireAgain

If you want your plug-in to be called again to
import another image, set this flag in the
acqui reSel ect or Fi ni sh handler. Plug-in
hosts that support multiple image imports
should start the import process again with a
call to acqui reSel ectorStart.

If you do not want to put up a user interface
for each import, you should display your inter-
face during the acqui reSel ect or Prepare
call. With the addition acqui r eSel ect or Fi -
nal i ze, import plug-in modules can now put
up an interface that remains active across mul-
tiple imports.

Your plug-in module should not count on
being called again just because it sets this flag;
acqui reSel ect or Fi ni sh should still do all of
the necessary clean-up.

Boolean

canFinalize

If the host can make the finalize call, it should
set this field to TRUE.

DisplayPixelsProc

displayPixels

This field contains a pointer to the
Di spl ayPi xel s callback. It contains NULL if
the callback is not supported. See chapter 3.

HandleProcs *

handleProcs

This field contains a pointer to the Handle suite
if it is supported by the host, otherwise NULL.
See chapter 3.

These fields are new since version 3.0 of Adobe

Photoshop.

Boolean

wantFinalize

This flag requests an

acqui reSel ect or Fi nal i ze call if the host
provides the newer protocol. See also

canFi nali ze.
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Table 5-4: AcquireRecord fields (Continued)

Type

Field

Description

char[3]

reserved

This 3 byte field is used for alignment to a
four-byte boundary.

ColorServicesProc

colorServices

This field contains a pointer to the
Col or Servi ces callback. It contains NULL if
the callback is not supported.

AdvanceStateProc

advanceState

The advanceSt at e callback allows your plug-
in module to drive the interaction through the
inner acqui r eSel ect or Cont i nue loop with-
out actually returning to the plug-in host. If
the advanceSt at e call returns an error, you
should treat this as a continue error and return
the error code back to the plug-in host.

These fields are new since version 3.0.4 of Adobe Photoshop.

ImageServicesProcs *

imageServicesProcs

This is a pointer to the Image Services callback
suite. See chapter 3.

intl6 tilewidth The host reports the width and height of a tile,
- - - which would be the best unit to work in, if pos-
intl6é tileHeight sible.

Point tileOrigin The origin of the tiling system.

PropertyProcs * propertyProcs A pointer to the Property callback suite. See

chapter 3.

These fields are new since version 4.0 of Adobe

Photoshop.

PIDescriptorParameters *

descriptorParameters

Descriptor callback suite. See chapter 3.

Str255 * errorString If you return with result=er r Report Stri ng
then whatever string you store here will be dis-
played as: “Cannot complete operation because
string” .

char[192] reserved Reserved for future use. Set to zero.
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Export plug-in modules are used to output an image from an open
Photoshop document. They can be used to print to printers that do not have
Mac OS Chooser-level driver support.

Export modules can also be used to save images in unsupported or
compressed file formats, although File Format modules (see chapter 6) often
are better suited for this purpose. File Format modules are accessed directly
from the Save and Save As... commands, while Export modules use the
Export sub-menu.

Table 6-1: Export file types

OS Filetype/extension
Mac OS 8BEM
Windows . 8BE

Examples/History
History is a sample Export module primarily concerned with demonstrating

the Pseudo-Resource callbacks. It works in conjunction with the Propetizer
plug-in to maintain a series of history strings for a file.

Examples/IllustratorExport

IllustratorExport demonstrates using the get Properti es callback and
exporting pen path information. The sample only works on Macintosh
platforms. Borrowing the porting concepts from the other examples, it is
fairly straightforward port | | | ustrat or Export to Windows. Please read the
comments inside the sample source for important information regarding pen
paths and byte ordering.

Examples/Export/Outbound

Outbound is a sample export module that writes a very basic image file from
the data passed to it by the host.

Adobe Photoshop Software Development Kit 74



6. Export Modules

Calling sequence

e =

Adobe Photoshop® 4.0 Export Plug-in

Export

exportSelectorPrepare
Command P P

Calculate memory require-
ments.

Display user dialog.
Set initial image rectangle
to process.

exportSelectorStart

exportSelectorContinue

Export portion of image.

Indicate next rectangle to
process.

Loop until error or
empty rectangle.

exportSelectorFinish

1 Clean up.

Done.

When the user invokes an Export plug-in by selecting its name from the
Export submenu, Photoshop calls it with the sequence of selector values
shown in the figure above. The actions for these selectors are discussed next.

exportSelectorPrepare

The exportSelectorPrepare selector calls allow your plug-in module to adjust
Photoshop’s memory allocation algorithm. Photoshop sets maxDat a to the
maximum number of bytes it can allocate to your plug-in. You may want to
reduce maxDat a for increased efficiency. Refer to chapter 3 for details on
memory management strategies.

Note: Your plug-in should validate the contents of its globals and
A parameters whenever it starts processing if there is a danger of it
crashing from bad parameters.
Globals and scripting
The scripting system passes its parameters at every selector call. While it is
possible to use the scripting system to store all your parameters, for
backwards compatibility, it is recommended you track your parameters with
your own globals. Once your globals are initialized, you should read your
scripting-passed parameters and override your globals with them.

The most effective way to do this is:

1.  First call a ValidateMyParameters routine to validate (and initialize if
necessary) your global parameters.

2.  Then call a ReadScriptingParameters routine to read the scripting parame-
ters and then write them to your global structure.
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This way, the scripting system overrides your parameters, but you can use
the initial values if the scripting system is unavailable or has parameter
errors, and you can use your globals to pass between your functions.

exportSelectorStart
Most plug-ins will display their dialog box, if any, during this call.

theRect, loPlane & hiPlane
During this call, your plug-in module should set theRect, loPlane and hiPlane to
let Photoshop know what area of the image it wishes to process first.

The total number of bytes requested should be less than naxDat a. If the
image is larger than maxDat a, the plug-in must process the image in pieces.
There are no restrictions on how the pieces tile the image: horizontal strips,
vertical strips, or a grid of tiles.

exportSelectorContinue

During this routine, your plug-in module should process the image data
pointed to by dat a. You should then adjust t heRect, | oPl ane and hi Pl ane
to let Photoshop know what area of the image you wish to process next. If
the entire image has been processed, sett heRect to an empty rectangle.

The requested image data is pointed to by dat a. If more than one plane has
been requested (I oPl anezhi Pl ane), the data is interleaved. The offset from
one row to the next is indicated by r owByt es. This is not necessarily equal to
the width of t heRect ; there may be additional pad bytes at the end of each
row.

exportSelectorFinish

This call allows your plug-in module to clean up after an image export. This
call is made if and only if the export Sel ect or St art routine returns
without error, even if the export Sel ect or Cont i nue routine returns an
error.

If Photoshop detects Command—period in the Mac OS or Escape in Windows
between calls to the export Sel ect or Cont i nue routine, it will call the
export Sel ect or Fi ni sh routine.

export Sel ect or Cont i nue. Normally your plug-in would be expecting
another export Sel ect or Cont i nue call. If the user cancels, the next
call will be export Sel ect or Fi ni sh, not export Sel ect or Conti nue!

2 Note: Be careful processing user-cancel events during

Scripting at exportSelectorFinish

If your plug-in is scripting-aware and you’ve changed any initial parameters,
you should pass a complete descriptor back to the scripting system in the

Pl Descri pt or Par amet er s structure.

Behavior and caveats
If export Sel ect or St art succeeds then Photoshop guarantees that
export Sel ect or Fi ni sh will be called.

Photoshop may call export Sel ect or Fi ni sh instead of
export Sel ect or Conti nue if it detects a need to terminate while building
the requested buffer.

advanceSt at e can be called from either export Sel ector Start or
export Sel ect or Cont i nue and will drive Photoshop through the process of
allocating and loading the requested buffer. Termination is reported as
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user Cancel edErr in the result from the advanceSt at e call. Calling
advanceSt at e when t heRect is empty will result in nothing.

Error return values

The plug-in module may return standard operating system error codes, or
report its own errors, in which case it can return any positive integer. These
errors and more detail is available in Exanpl es/ Cl ncl udes/ Pl Export. h.

#define export BadPar amet ers —-30200 //an error with the parameters
#define export BadMbde —-30201  // module does not support <mode> images
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The Export parameter block

The pl ugi nPar anBl ock parameter passed to your plug-in module’s entry
point contains a pointer to an Export Recor d structure with the following
fields. This structure is declared in Pl Export . h.

Table 6-2: ExportRecord structure

Type

Field

Description

int32

serialNumber

This field contains Adobe Photoshop’s serial
number. Plug-in modules can use this value for
copy protection, if desired.

TestAbortProc

abortProc

This field contains a pointer to the Test Abort
callback.

ProgressProc

progressProc

This field contains a pointer to the

Updat ePr ogr ess callback. This procedure
should only be called during the actual main
operation of the plug-in, not during long
operations during the preliminary user inter-
face.

int32

maxData

Photoshop initializes this field to the maxi-
mum of number of bytes it can free up. You
may reduce this value during in your
export Sel ect or Prepar e handler. The
export Sel ect or Cont i nue handler should
process the image in pieces no larger than
maxDat a, less the size of any large tables or
scratch areas it has allocated.

intl6

imageMode

The mode of the image being exported (gray-
scale, RGB Color, etc.). See Pl Export . h for
values. Your export Sel ect or St art handler
should return an export BadMode error if it is
unable to process this mode of image.

Point

imageSize

The image’s width, i mageSi ze. h, and height,
i mageSi ze. v, in pixels.

intl6

depth

The image’s resolution in bits per pixel per
plane. The only possible settings are 1 for bit-
map mode images, and 8 for all other modes.

intl6

planes

The number of channels in the image. For
example, if an RGB image without alpha chan-
nels is being processed, this field will be set to
3.

Fixed

imageHRes

Fixed

imageVRes

The image’s horizontal and vertical resolution
in terms of pixels per inch. These are fixed
point 16-binary digit numbers.

LookUpTable

redLUT

LookUpTable

greenLUT

LookUpTable

blueLUT

If an indexed color or duotone mode image is
being processed, these fields will contain its
color table.

Rect

theRect

Your export Sel ector Start and

export Sel ect or Conti nue handlers should
set this field to request a piece of the image
for processing. It should be set to an empty
rectangle when complete.

intl6

loPlane

intl6

hiPlane

Your export Sel ect or Start and

export Sel ect or Conti nue handlers should
set these fields to the first and last planes to
process next.
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Table 6-2: ExportRecord structure (Continued)

Type

Field

Description

void *

data

This field contains a pointer to the requested
image data. If more than one plane has been
requested (I oPl anezhi Pl ane), the data is
interleaved.

int32

rowBytes

The offset between rows for the requested
image data.

Str255

fileName

The name of the file the image was read from.
File-exporting modules should use this field as
the default name for saving.

intl6

vRefNum

The volume reference number of the file the
image was read from.

Boolean

dirty

If your plug-in is used to save an image into a
file, you should set this field to TRUE to
prompt the user to save any unsaved changes
when the image is eventually closed. If your
module outputs to a printer or other hardware
device, you should set this to FALSE. This is
initialized as TRUE. It does not reflect whether
other unsaved changes have been made.

Rect

selectBBox

The bounding box of the current selection. If
there is no current selection, this is an empty
rectangle.

OSType

hostSig

The plug-in host provides its signature to your
plug-in module in this field. Photoshop’s sig-
nature is 8BI M

HostProc

hostProc

If not NULL, this field contains a pointer to a
host-defined callback procedure that can do
anything the host wishes. Plug-ins should ver-
ify host Si g before calling this procedure. This
provides a mechanism for hosts to extend the
plug-in interface to support application spe-
cific features.

Handle

duotonelnfo

When exporting a duotone mode image, the
host allocates a handle and fills it with the
duotone information. The format of the infor-
mation is the same as that required by Import
modules, and should be treated as a black box
by plug-ins.

intl6

thePlane

Either: Currently selected channel; -1 if a com-
posite color channel; -2 if some other combi-
nation of channels.

PluginMonitor

monitor

This field contains the monitor setup informa-
tion for the host. See Appendix A.

void *

platformData

This field contains a pointer to platform spe-
cific data. Not used under the Mac OS.

BufferProcs * bufferProcs Buffer callback suite. See chapter 3.
ResourceProcs * resourceProcs Pseudo-Resource callback suite. See chapter 3.
ProcessEventProc processEvent ProcessEvent callback. See chapter 3.
DisplayPixelsProc displayPixels Di spl ayPi xel s callback. See chapter 3.

HandleProcs *

handleProcs

Handle callback suite. See chapter 3.

ColorServicesProc

colorServices

Col or Ser vi ces callback suite. See chapter 3..

GetPropertyProc

getProperty

Obsolete Property suite.

This direct callback has been replaced by
PropertyProcs (see below), but is main-
tained here for backwards compatibility.
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Table 6-2: ExportRecord structure (Continued)

Type

Field

Description

AdvanceStateProc

advanceState

The advancesSt at e callback allows you to
drive the interaction through the inner
export Sel ect or Cont i nue loop without
actually returning from the plug-in. If it
returns an error, then the plug-in generally
should treat this as a continue error and pass
it on when it returns.

For documents with transparency, the Export module is passed the merged data together with the
layer mask for the current target layer. This information is contained in the following fields:

intl6

layerPlanes

This field contains the number of planes of
data possibly governed by a transparency
mask.

intl6

transparencyMask

This field contains 1 or O indicating whether
the data is governed by a transparency mask.

intl6

layerMasks

This field contains the number of layers masks
(currently 1 or 0) for which 255 = fully opaque.
In Photoshop 3.0.4+, layer masks are not visi-
ble to Export modules since they are layer
properties rather than document properties.

intl6

invertedLayerMasks

This field contains the number of layers masks
(currently 1 or 0) for which 255 = fully trans-
parent. In Photoshop 3.0.4+, layer masks are
not visible to Export modules since they are
layer properties rather than document proper-
ties.

intl6

nonlLayerPlanes

This field contains the number of planes of
non-layer data, e.g., flat data or alpha chan-
nels.

The planes are arranged in that order. Thus,
an RGB image with an alpha channel and a
layer mask on the current target layer would
appear as: red, green, blue, transparency, layer
mask, alpha channel

These fields are new since

version 3.0.4 of Adobe

Photoshop.

ImageServicesProcs *

imageServicesProcs

Image Services callback suite. See chapter 3.

intl6 tilewidth The host sets the width and height of the tiles.
- - - Best size for you to work in, if possible.

intl6é tileHeight

Point tileOrigin The origin point of the tiling system.
PropertyProcs * propertyProcs Property callback suite. See chapter 3.

These fields are new since

version 4.0 of Adobe Photoshop.

PIDescriptorParameters *

descriptorParameters

Descriptor suite. See chapter 3.

Str255 *

errorString

If you return with result=err Report Stri ng
then whatever string you store here will be
displayed as: “Cannot complete operation
because string”.

ChannelPortProcs *

channelPortProcs

Channel Ports callback suite. See chapter 3.

ReadlmageDocumentDesc

documentinfo

The Channel Ports document information.

char[178]

reserved

Reserved for future use. Set to zero.

Adobe Photoshop Software Development Kit

80



7. Filter Modules

Filter plug-in modules modify a selected area of an image, and are accessed
under the Filter menu. Filter actions range from subtle shifts of hue or
brightness, to wild changes that create stunning visual effects.

Table 7-1: Filter file types

OS Filetype/extension
Mac OS 8BFM
Windows . 8BF

Examples/Filter/Dissolve-with-AppleScript

Dissolve—with—AppleScript is a sample filter plug—in which also demonstrates
how to manipulate layers. It’s terminology and scripting is built for
AppleScript compatibility.

Examples/Filter/Dissolve-sans-AppleScript

Dissolve—sans—AppleScript is exactly the same filter as Dissolve— with—AppleScript,
except its terminology and scripting is built for host scripting only and is not
AppleScript compliant. It is an example of how to quickly build a Filter plug-
in module for host-scripting compliance without having to delve into the
caveats for AppleScript compatibility issues. An ‘aet e' resource is still
required so that parameters are displayed correctly in the Actions palette.

Examples/Filter/Propetizer
Propetizer is a utility filter that demonstrates different properties.

Examples/Filter/ColorMunger
ColorMunger is a utility filter that exercises the Color Services callback suite.
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Calling sequence

& =

Adobe Photoshop® 4.0 Dissolve Filter Plug-in
Filter filterSelectorParameters
Command e Initialize parameters. Set flag
to display user interface.
“ . " filterSelectorPrepare
Last Filter
command Calculate memory require-
ments and allocate memory
needed.
filterSelectorStart
If using

AdvanceState, filter
image and loop
until error or empty
rectangle.

needed.
Set initial image rectangles to
process.

filterSelectorContinue

) Filter a portion of the image.
Loop until error or

empty rectangle. Update image rectangles for

next pass.

filterSelectorFinish

Clean up. Pass back scripting
parameters.

Check scripting parameters ver-
sus our parameters. Update if
necessary. Show Ul if flagged/

Done.

When the user invokes a Filter plug-in by selecting its name from the Filter
menu, Adobe Photoshop calls it with the sequence of selector values shown
in the figure above. The actions for these selectors is discussed next.

filterSelectorParameters

If the plug-in filter has any parameters that the user can set, it should
prompt the user and save the parameters in a relocatable memory block
whose handle is stored in the parameters field. Photoshop initializes the
parameters field to NULL when starting up.

This routine may or may not be called depending on how the user invokes
the filter. After a filter has been invoked once, the user may re-apply that
same filter with the same parameters. This is the *“Last Filter” command in
the Filter menu. When Last Filter is selected, the plug-in host does not call
filterSel ectorParaneters, and the user will not be shown any dialogs to
enter new parameters. Due to this, always check, validate, and initialize if
necessary, your parameters handle infilter Sel ector Start before using it.

Note: Your plug-in should validate the contents of its parameter

& handle whenever it starts processing if there is a danger of it
crashing from bad parameters.

Since the same parameters can be used on different size images, the

parameters should not depend on the size or mode of the image, or the size

of the filtered area (these fields are not even defined at this point).
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The parameter block should contain the following information:

1. A signature so that the plug-in can do a quick confirmation that this is,
in fact, one of its parameter blocks.

2. A version number so that the plug-in can evolve without requiring a new
signature.

3. A convention regarding byte-order for cross—platform support (or a
flag to indicate what byte order is being used).

You may wish to design your filter so that you store default values or the
last used set of values in the filter plug-in’s Mac OS resource fork or a
Windows external file. This way, you can save preference settings for your
plug-in that will be consistent every time the host application runs.

Parameter block and scripting

The scripting system passes its parameters at every selector call. While it is
possible to use the scripting system to store all your parameters, for
backwards compatibility, it is recommended you track your parameters with
your own parameter block. Once your parameter structure is validated, you
should read your scripting-passed parameters and override your structure
with them.

The most effective way to do this is:

1.  First call a ValidateMyParameters routine to validate (and initialize if
necessary) your global parameters.

2.  Then call a ReadScriptingParameters routine to read the scripting parame-
ters and then write them to your global parameters structure.

This way, the scripting system overrides your parameters, but you can use
the initial values if the scripting system is unavailable or has parameter
errors, and you can use your global parameters to pass between your
functions.

filterSelectorPrepare

The filterSelectorPrepare selector calls allow your plug-in module to adjust
Photoshop’s memory allocation algorithm. The “Last Filter” command
initially executes this selector call first.

Photoshop sets maxSpace to the maximum number of bytes it can allocate to
your plug-in. You may want to reduce maxSpace for increased efficiency.
Refer to chapter 3 for details on memory management strategies.

ImageSize, planes & filterRect

The fields such as imageSize, planes, and filterRect, have now been defined, and
can be used in computing your buffer size requirements. Refer to table 8-1
for more detail.

bufferSpace

If your plug-in filter module is planning on allocating any large buffers or
tables over 32k, you should set the bufferSpace field to the number of bytes
you are planning to allocate. Photoshop will then try to free up that amount
of memory before calling the plug-in’sfil ter Sel ect or St art handler.

Alternatively, you can set this field to zero and use the buffer and handle
suites if they are available. See chapter 2 and 3 for a discussion on maxSpace
and buf f er Space.
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filterSelectorStart

At filterSelectorStart you should validate your parameters block, update
your parameters based on the passed scripting parameters, and show your
user interface, if requested. Then drop into your processing routine.

advanceState and filterSelectorStart
If you’re using AdvanceSt at e, the core of your filter may occur in this
routine. Once done processing, set i nRect =out Rect =naskRect =NULL.

If you are not using AdvanceSt at e, then you should initialize your
processing and set-up the first chunk of image to be manipulated in
filterSel ectorContinue.

inRect, outRect & maskRect
Your plug-in should set inRect and outRect (and maskRect, if it is using the
selection mask) to request the first areas of the image to work on.

If at all possible, you should process the image in pieces to minimize memory
requirements. Unless there is a lot of startup/shutdown overhead on each
call (for example, communicating with an external DSP), tiling the image
with rectangles measuring 64x64 to 128x128 seems to work fairly well.

Tiling, as opposed to row-oriented or column-oriented processing, also
seems to be more operable for multi-processors. Multi-processors take well
to spawning multiple separate threads, each processing a tile, but have a
hard time (if at all) with rows or columns.

filterSelectorContinue

Your filterSelectorContinue handler is called repeatedly as long as at least one
of the i nRect, out Rect, or maskRect fields is not empty.

inData, outData & maskData

Your handler should process the data pointed by inData and outData (and
possibly maskData) and then update i nRect and out Rect (and maskRect , if
using the selection mask) to request the next area of the image to process.

filterSelectorFinish

This call allows the plug-in to clean up after a filtering operation. This call is
made if and only if the filter Sel ector St art handler returns without
error, even if the fil ter Sel ect or Conti nue routine returns an error.

If Photoshop detects Command—period in the Mac OS or Escape in Windows
between calls to the fil t er Sel ect or Cont i nue routine, it will call the
filterSel ectorFinishroutine.

filterSel ectorContinue. Normally your plug-in would be
expecting another fi |l t er Sel ect or Cont i nue call. If the user cancels,
the next call will be filterSel ectorFinish, not

filterSel ectorContinuel!

2 Note: Be careful processing user-cancel events during

Scripting at filterSelectorFinish

If your plug-in is scripting-aware and you’ve changed any initial parameters,
you should pass a complete descriptor back to the scripting system in the

Pl Descri pt or Par anmet er s structure.

Behavior and caveats

IffilterSel ectorStart succeeds, then Photoshop guarantees that
filterSel ectorFinishwill becalled.
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Photoshop may call fi |t er Sel ect or Fi ni sh instead of
filterSel ectorContinue if it detects a need to terminate while fulfilling a
request.

advanceSt at e may be called from either fil ter Sel ector Start or
filterSel ectorContinue and will drive Photoshop through the buffer set
up code. If the rectangles are empty, the buffers will simply be cleared.
Termination is reported as user Cancel edErr in the result from the
advanceSt at e call.

Error return values

The plug-in module may return standard operating system error codes, or
report its own errors, in which case it can return any positive integer. These
errors and more detail is available in Exanpl es/ Cl ncl udes/ Pl Fil ter. h.

#define filterBadParameters -30100  // aproblem with the interface
#define filterBadMVode -30101  // module doesn’t support <mode> images
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7. Filter Modules

The pl ugi nPar anBl ock parameter passed to your plug-in module’s entry
point contains a pointer to a Fi | t er Recor d structure with the following
fields. This structure is declared in Pl Fi |l t er. h.

Table 7-2: FilterRecord structure

Type Field

Description

int32 serialNumber

This field contains Adobe Photoshop’s
serial number. Your plug-in module can
use this value for copy protection, if
desired.

TestAbortProc abortProc

This field contains a pointer to the Test -
Abort callback documented in chapter 3.

ProgressProc progressProc

This field contains a pointer to the
Updat ePr ogr ess callback documented
in chapter 3. This procedure should only
be called during the actual main opera-
tion of the plug-in, not during long
operations during the preliminary user
interface such as building a preview.

Handle parameters

Photoshop initializes this handle to NULL
at startup. If your plug-in filter has any
parameters that the user can set, you
should allocate a relocatable block in
your

filterSel ect or Paramet ers handler,
store the parameters in the block, and
store the block’s handle in this field.

Point imageSize

The image’s width, i mageSi ze. h, and
height, i mageSi ze. v, in pixels. If the
selection is floating, this field instead
holds the size of the floating selection.

intl6 planes

For version 4+ filters, this field contains
the total number of active planes in the
image, including alpha channels. The
image mode should be determined by
looking at i mageMode. For version 0-3
filters, this field will be equal to 3 if fil-
tering the RGB channel of an RGB color
image, or 4 if filtering the CMYK channel
of a CMYK color image. Otherwise it will
be equal to 1.

Rect filterRect

The area of the image to be filtered. This
is the bounding box of the selection, or
if there is no selection, the bounding box
of the image. If the selection is not a per-
fect rectangle, Photoshop automatically
masks the changes to the area actually
selected (unless the plug-in turns off this
feature using autoMask). This allows
most filters to ignore the selection mask,
and still operate correctly.

RGBColor background

RGBColor foreground

The current background and foreground
colors. If planes is equal to 1, these will
have already been converted to mono-
chrome. (Obsolete: Use backCol or and
f oreCol or.)

int32 maxSpace

This lets the plug-in know the maximum
number of bytes of information it can
expect to be able to access at once (input
area size + output area size + mask area
size + buf f er Space).

Adobe Photoshop Software Development Kit

86




Table 7-2: FilterRecord structure (Continued)

7. Filter Modules

Type Field

Description

int32 bufferSpace

If the plug-in is planning on allocating
any large internal buffers or tables, it
should set this field during the
filterSel ectorPrepare call tothe
number of bytes it is planning to allo-
cate. Photoshop will then try to free up
the requested amount of space before
calling the

filterSel ectorStart routine.

Rect inRect

Set this field in your fil ter Sel ect or -
Start andfilterSel ectorContinue
handlers to request access to an area of
the input image. The area requested
must be a subset of the image’s bound-
ing rectangle. After the entirefilter-
Rect has been filtered, this field should
be set to an empty rectangle.

intl6 inLoPlane

intl6 inHiPlane

Your filterSel ectorStart and
filterSel ectorContinue handlers
should set these fields to the first and
last input planes to process next.

Rect outRect

Your plug-in should set this field in its
filterSelectorStart and

filterSel ectorContinue handlers to
request access to an area of the output
image. The area requested must be a
subset of filter Rect. After the entire
filterRect has been filtered, this field
should be set to an empty rectangle.

intl6 outLoPlane

intl6 outHiPlane

YourfilterSel ectorStart and
filterSel ectorContinue handlers
should set these fields to the first and
last output planes to process next.

void * inData

This field contains a pointer to the
requested input image data. If more than
one plane has been requested

(i nLoPl ane#i nHi Pl ane), the data is
interleaved.

int32 inRowBytes

The offset between rows of the input
image data. There may or may not be
pad bytes at the end of each row.

void * outData

This field contains a pointer to the
requested output image data. If more
than one plane has been requested

(out LoPl anezout Hi Pl ane), the data is
interleaved.

int32 outRowBytes

The offset between rows of the output
image data. There may or may not be
pad bytes at the end of each row.

Boolean isFloating

This field is set TRUE if and only if the
selection is floating.

Boolean haveMask

This field is set TRUE if and only if a non-
rectangular area has been selected.

Boolean autoMask

By default, Photoshop automatically
masks any changes to the area actually
selected. If i sFl oati ng=FALSE, and
haveMask=TRUE, your plug-in can turn
off this feature by setting this field to
FALSE. It can then perform its own mask-

ing.
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Type

Field

Description

Rect

maskRect

If haveMask=TRUE, and your plug-in
needs access to the selection mask, your
should set this field in your fil t er Se-

l ectorStart andfilterSel ector-
Cont i nue handlers to request access to
an area of the selection mask. The
requested area must be a subset of fi | -
t er Rect . This field is ignhored if there is
no selection mask.

void *

maskData

A pointer to the requested mask data.
The data is in the form of an array of
bytes, one byte per pixel of the selected
area. The bytes range from (0...255),
where 0=no mask (selected) and
255=masked (not selected). Use
maskRowByt es to iterate over the scan
lines of the mask.

int32

maskRowBytes

The offset between rows of the mask
data.

FilterColor

backColor

FilterColor

foreColor

The current background and foreground
colors, in the color space native to the
image.

OSType

hostSig

The plug-in host provides its signature to
your plug-in module in this field. Photo-
shop’s signature is 8BI M

HostProc

hostProc

If not NULL, this field contains a pointer
to a host-defined callback procedure
that can do anything the host wishes.
Plug-ins should verify host Si g before
calling this procedure. This provides a
mechanism for hosts to extend the plug-
in interface to support application spe-
cific features.

intl6

imageMode

The mode of the image being filtered
(Gray Scale, RGB Color, etc.). See PI Fi | -
ter. h for values. Your filterSel ec-
tor St art handler should return
filterBadMode if it is unable to process
this mode of image.

Fixed

imageHRes

Fixed

imageVRes

The image’s horizontal and vertical reso-
lution in terms of pixels per inch. These
are fixed point numbers (16.16).

Point

floatCoord

The coordinate of the top-left corner of
the selection in the main image’s coordi-
nate space.

Point

wholeSize

The size in pixels of the entire main
image.

PluginMonitor

monitor

This field contains the monitor setup
information for the host. See Appendix
A.

void *

platformData

This field contains a pointer to platform
specific data. Not used under Mac OS.

BufferProcs * bufferProcs This field contains a pointer to the Buffer
suite if it is supported by the host, other-
wise NULL. See chapter 3.

ResourceProcs * resourceProcs This field contains a pointer to the

Pseudo-Resource suite if it is supported
by the host, otherwise NULL. See chapter
3.
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7. Filter Modules

Type Field Description

ProcessEventProc processEvent This field contains a pointer to the
ProcessEvent callback. It contains NULL
if not supported. See chapter 3.

DisplayPixelsProc displayPixels This field contains a pointer to the Di s-

pl ayPi xel s callback. It contains NULL
not supported. See chapter 3.

HandleProcs *

handleProcs

This field contains a pointer to the Han-
dle callback suite if it is supported by the
host, otherwise NULL. See chapter 3.

These fields are new since version 3.0 of Adobe Photoshop.

Boolean

supportsDummyPlanes

Does the host support the plug-in
requesting non-existent planes? (see
dummypl ane fields, below) This field is
set by the host to indicate whether it
respects the dummy planes fields.

Boolean

supportsAlternateLayouts

Does the host support data layouts other
than rows of columns of planes? This
field is set by the plug-in host to indicate
whether it respects the want Layout
field.

intl6

wantLayout

The desired layout for the data. See
Pl Gener al . h. The plug-in host only
looks at this field if it has also set
supportsAlternatelLayouts.

intl6

filterCase

The type of data being filtered. Flat,
floating, layer with editable transpar-
ency, layer with preserved transparency,
with and without a selection. A zero
indicates that the host did not set this
field, and the plug-in should look at
haveMask and i sFl oati ng.

intl6

dummyPlaneValue

The value to store into any dummy
planes. 0..255 = specific value. -1 = leave
undefined.

void *

premiereHook

At one time was used for Adobe Pre-
miere plug-in accessibility. Obsolete.

AdvanceStateProc

advanceState

The AdvanceSt at e callback. See chapter
3.

Boolean

supportsAbsolute

Does the host support absolute channel
indexing? Absolute channel indexing
ignores visiblity concerns and numbers
the channels from zero starting with the
first composite channel. If existing, trans-
parency follows, followed by any layer
masks, then alpha channels.

Boolean

wantsAbsolute

Enable absolute channel indexing for the
input. This is only useful if

support sAbsol ut e=TRUE. Absolute
indexing is useful for things like access-
ing alpha channels.

GetPropertyProc

getProperty

The Get Property callback.

This direct callback pointer has been
superceded by the Property callback
suite, but is maintained here for back-
wards compatibility. See chapter 3.
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Type

Field

Description

Boolean

cannotUndo

If the filter makes a non-undoable
change, then setting this field will pre-
vent Photoshop from offering undo for
the filter. This is rarely needed and usu-
ally frustrates users.

Boolean

supportsPadding

Does the host support requests outside
the image area? If so, see padding fields
below.

intl6

inputPadding

intl6

outputPadding

intl6

maskPadding

The input, output, and mask can be
padded when loaded. The options for
padding include specifying a specific
value (0...255), specifying

pl ugl nWant sedgeRepl i cati on,
specifying that the data be left random
(p! ugl nDoesNot Want Paddi ng), or
requesting that an error be signaled for
an out of bounds request

(pl ugl nWant skrr or OnBoundsExcepti o
n). The error case is the default since
previous versions would have errored out
in this event.

char

samplingSupport

Does the host support non-1:1 sampling
of the input and mask? Photoshop 3.0.1+
supports integral sampling steps (it will
round up to get there). This is indicated
by the value

host Support sl ntegral Sanpl i ng. Futu
re versions may support non-integral
sampling steps. This will be indicated
with

host SupportsFracti onal Sampl i ng.

char

reservedByte

(for alignment)

Fixed

inputRate

The sampling rate for the input. The
effective input rectangle in normal sam-
pling coordinates isi nRect * inpu-

t Rat e. For example, (i nRect.top *

i nput Rate,inRect.left * inpu-

t Rat e, i nRect. bottom * i nput Rat e,
inRect.right * inputRate).inpu-
t Rat e is rounded to the nearest integer
in Photoshop 3.0.1+. Since the scaled
rectangle may exceed the real source
data, it is a good idea to set some sort of
padding for the input as well.

Fixed

maskRate

Like i nput Rat e, but as applied to the
mask data.

ColorServicesProc

colorServices

Function pointer to access color services
routines. See chapter 3.

intl6 inLayerPlanes
intl6 inTransparencyMask
intlé inLayerMasks
intl6 inlnvertedLayerMasks
intl6 inNonLayerPlanes

The number of planes (channels) in each
category for the input data. This is the
order in which the planes are presented
to the plug-in and as such gives the
structure of the input data. The inverted
layer masks are ones where 0 = fully visi-
ble and 255 = completely hidden. If these
are all zero, then the plug-in should
assume the host has not set them.
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Type Field Description

intl6 outLayerPlanes The structure of the output data. This

: will be a prefix of the input planes. For

intl6 outTransparencyMask example, in the protected transparency

int16 outLayerMasks case, the input can contain a transpar-
ency mask and a layer mask while the

intl6 outinvertedLayerMasks output will contain just the layerPlanes.

intl6é outNonLayerPlanes

intl6 absLayerPlanes The host sets these as the structure of

: the input data when want sAbso-

intl6 absTransparencyMask | ut e=TRUE.

intl6 absLayerMasks

intl6 absinvertedLayerMasks

intl6 absNonLayerPlanes

intl6é inPreDummyPlanes The number of extra planes before and

- - after the input data. This is only avail-

int16 inPostDummyPlanes | 5pje if suppor t sDummy Channel s=TRUE.
This is used for things like forcing RGB
data to appear as RGBA.

intl6 outPreDummyPlanes Like i nPreDumyPIl anes and

: i nPost Dummy Pl anes, except it applies

intl6é outPostDummyPlanes to the output data.

int32 inColumnBytes The step from column to column in the
input. If using the layout options, this
value may change from being equal to
the number of planes. If zero, assume the
host has not set it.

int32 inPlaneBytes The step from plane to plane in the
input. Normally 1, but this changes if the
plug—-in uses the layout options. If zero,
assume the host has not set it.

int32 outColumnBytes The output equivalent of i nCol um-

: Byt es and i nPl aneByt es.

int32 outPlaneBytes

These fields are new since version 3.0.4 of Adobe Photoshop.

ImageServicesProcs *

imageServicesProcs

This is a pointer to the Image Services
callback suite. See chapter 3.

intl6é inTileHeight The host will set the tiling for the input.
- . - Best to work at this size, if possible.
intl6 inTileWidth

Point inTileOrigin

intlé absTileHeight The host will set the tiling for the abso-
- - - lute data. Best to work at this size, if
intl6 absTileWidth possible.

Point absTileOrigin

intlé outTileHeight The host will set the tiling for the out-

- - - put. Best to work at this size, if possible.
intl6 outTileWidth

Point outTileOrigin

intlé maskTileHeight The host will set the tiling for the mask.
- - - Best to work at this size, if possible.
intl6 maskTileWidth

Point maskTileOrigin

These fields are new since version 4.0 of Adobe Photoshop.

PIDescriptorParameters *

descriptorParameters

Descriptor callback suite. See chapter 3.
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Table 7-2: FilterRecord structure (Continued)

Type Field Description

Str 255 * errorString If you return with result=err Report S-
t ri ng then whatever string you store
here will be displayed as: “Cannot com-
plete operation because string”.

ChannelPortProcs * channelPortProcs Channel Ports callback suite. See chapter
3.

ReadlmageDocumentDesc * | documentinfo Suite for passing pixels through channel
ports.

char[78] reserved Reserved for future use. Set to zero.
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Format plug-in modules, sometimes referred to as Image Format, or File
Format modules, are used to add new file types to the Open..., Save, and
Save As... commands. Adobe Photoshop ships with several file format
modules including GIF, MacPaint, and BMP.

Import and Export modules may also be used to read and write files. You
should create a Format module if you want your users to treat your files in
the same fashion as native Photoshop files. Use a Format module if:

1. You want users to be able to create, modify, save, and re-open files in
your format. If your format uses a lossy compression algorithm, you
may want to consider image degradation issues for this situation.

2. You want users to be able to double—-click a document to launch Photo-
shop or associate your file extension with the Photoshop application.

You may not want to use a Format module if:

1. With respect to Photoshop, your file format is read—only or write-only.

2. The image compression and/or color space conversion on multiple
reading and writing would result in unacceptable image degradation.

Table 8-1: Format file types

oS Filetype/extension
Mac OS 8BI F
Windows . 8Bl

Examples/Format/SimpleFormat

SimpleFormat is a sample Format module. This module is written to use the
AdvanceSt at ePr oc callback, introduced in Photoshop 3.0.
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Format module operations

File Format plug-in modules have two main functions: reading an image
from a file, and writing an image to a file.

Reading a file is a two step process:

1. formatSelectorFilterFile is used to determine whether a Format module
can read a particular file. This selector is called when the user performs
an Open... command, and is described in more detail on the next page.

2. The read sequence is used to read image files.
Writing a file consists of three sequences:

1. The options sequence is used to request save options from the user. It
will only be used when first saving a document in a particular format.

2. The estimate sequence estimates the file size so that the host can decide
whether there is enough disk space available.

3. The write sequence actually writes the file.

Note: Your plug-in should validate the contents of its globals and
& parameters whenever it starts processing if there is a danger of it
crashing from bad parameters.
Globals and scripting
The scripting system passes its parameters at every selector call. While it is
possible to use the scripting system to store all your parameters, for
backwards compatibility, it is recommended you track your parameters with
your own globals. Once your globals are initialized, you should read your
scripting-passed parameters and override your globals with them.

The most effective way to do this is:

1.  First call a ValidateMyParameters routine to validate (and initialize if
necessary) your global parameters.

2.  Then call a ReadScriptingParameters routine to read the scripting parame-
ters and then write them to your global structure.

This way, the scripting system overrides your parameters, but you can use
the initial values if the scripting system is unavailable or has parameter
errors, and you can use your globals to pass between your functions.
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Reading a file (file filtering)

Adobe P .otoshop® 4.0 File Format Plug-in

formatSelectorFilterFile

Open
Command

Indicate whether this module
can read the file.

=

BarneyFormat
Indicate whether this module
can read the file.

=

BettyFormat

formatSelectorFilterFile
Indicate whether this module
can read the file.

formatSelectorFilterFile

Choose format plug-in
to use (see below), and
read the file (see next

page).

etc.

When the user selects a file with the Open... command from the file menu,
there may be one or more Format modules that list the Mac OS file type or
Windows file extension as a supported format. For each such plug-in
module, Photoshop will call the plug-in with f or mat Sel ectorFilterFil e.
The plug-in module should then examine the file to determine whether the
file is one that it can process, and indicate this in its r esul t parameter:

if (nodule can read this file)
*result = noErr;

el se
*result = formt Cannot Read;

If more than one format module can read the file, Photoshop uses the
following priority scheme to determine which plug-in module to use:

1. The module with the first Pl Cat egor yPr operty string (sorted alpha-
betically) will be used. Modules with no Pl Cat egor yProperty will
default to their Pl NamePr operty for this comparison.

2. If two or more modules have matching category names, the module
with the highest PI Pri ori tyProperty value will be used.

3. If two or more modules have matching category and priority, which
module will be selected is undefined.
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Reading a file (read sequence)

. =

Adobe Photoshop® 4.0 File Format Plug-in

Open formatSelectorFilterFile

Command (See previous page.)

formatSelectorReadPrepare

Calculate memory require-
ments.

formatSelectorReadStart

Read any file header informa-
tion.

Read file, process and return first
portion of image data.

Allocate buffers for reading and
processing image file.

formatSelectorReadContinue

1 Read file, process, and re-
turn next portion of image.

Loop until error or

data = NULL.
formatSelectorReadFinish
Read any file trailer infor-
mation.
Clean up.
Done.

formatSelectorFilterFile

This selector is discussed in more detail on the previous page. The rest of this
sequence will be called only if your plug-in module returns noErr from this
call, and your module is selected by the plug-in host to process the file.

formatSelectorReadPrepare

This selector allows your plug-in module to adjust Photoshop’s memory
allocation algorithm. Photoshop sets maxDat a to the maximum number of
bytes it can allocate to your plug-in. You may want to reduce nmaxDat a for
increased efficiency. Refer to chapter 3 for details on memory management
strategies.

formatSelectorReadStart

This selector allows the plug-in module to begin its interaction with the
host.

Scripting at formatSelectorReadStart

If you are supporting scripting, read any scripting parameters here to
override any default parameters. The scripting system will also return
whether to show your dialog or not.
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imageMode & imageSize
You should initialize imageMode, imageSize, depth, planes, imageHRes and
imageVRes.

Reading an indexed color image (redLut, greenLut & blueLUT)
If an indexed color image is being opened, you should also set redLUT,
greenLUT and blueLUT.

imageRsrcData

If your plug-in has a block of image resources you wish to have processed,
you should read it in from the file and set imageRsrcData to be a handle to
the resource data. For more information about Photoshop image resources,
see chapter 11. Document File Formats.

theRect, loPlane & hiPlane

Your plug-in should allocate and read the first pixel image data buffer as
appropriate. The area of the image being returned to the plug-in host is
specified by theRect, loPlane, and hiPlane.

data, colBytes, rowBytes, planeBytes & planeMap
The actual pixel data is pointed by data. The colBytes, rowBytes, planeBytes, and
planeMap fields must specify the organization of the data.

Photoshop is very flexible in the format in which image data can be read. For
example, to read just the red plane of an RGB color image, use the
parameter values in Table 8-2.

Table 8-2: Read red plane of RGB

Parameter Value

loPlane 0

hiPlane 0

colBytes 1

rowBytes width of the area being read
planeBytes ignored, since | oPl ane=hi Pl ane.

If you wish to read the RGB data in interleaved form (RGBRGB...), use the
values shown in Table 8-3.

Table 8-3: Read RGB data in interleaved form

Parameter Value

loPlane 0

hiPlane 2

colBytes 3

rowBytes 3 * width of the area being read
planeBytes 1

formatSelectorReadContinue

This selector may be used to process a sequence of areas within the image.
Your handler should process any incoming data and then, just as with the
start call, set up t heRect, | oPI ane, hi Pl ane, pl aneMap, dat a, col Byt es,
rowByt es, and pl aneByt es to describe the next chunk of the image being
returned. The host will keep calling with f or mat Sel ect or ReadCont i nue
until you set dat a=NULL.
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formatSelectorReadFinish

The f or mat Sel ect or ReadFi ni sh selector allows you to clean-up from the
read operation just performed. This call is made by the plug-in host if and
only if f or mat Sel ect or ReadSt art returned without error, even if one of
the f or mat Sel ect or ReadCont i nue calls results in an error.

Most plug-ins will at least need to free the buffer used to return pixel data
if this has not been done previously.

If Photoshop detects Command—period in the Mac OS or Escape in Windows
while processing the results of a f or mat Sel ect or ReadCont i nue call, it will
call f or mat Sel ect or ReadFi ni sh.

f or mat Sel ect or ReadCont i nue. Normally your plug-in would be
expecting another f or mat Sel ect or ReadCont i nue call. If the user
cancels, the next call will be f or mat Sel ect or ReadFi ni sh, not

f or mat Sel ect or ReadCont i nue!

2 Note: Be careful processing user-cancel events during

Scripting at formatSelectorReadFinish

If your plug-in is scripting-aware and you’ve changed any initial parameters,
you should pass a complete descriptor back to the scripting system in the

Pl Descri pt or Par anet er s structure.
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Writing a file
Adobe Photoshop® 4.0 File Format Plug-in
Initial Save format options sequence
Command Ask user for any file specific in-

formation needed when the
file is created.

mmmm

Subsequent Save

format estimate sequence
Commands q

Calculate the amount of disk
space needed to save the file.

format write sequence

Write image data to the file.

Imms  Emmm

Done.

Writing a file involves either two or three distinct sequences, each similar in
structure. The details of these sequences are described on the following
pages.

When a document is first saved, Photoshop calls your Format plug-in in this
order:

1.  the options sequence,
2.  the estimate sequence,
3.  the write sequence.

After a document has been saved once, each time the user saves the file
again, the plug-in is called without the options sequence:

1.  the estimate sequence,

2.  the write sequence.
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Writing a file (options sequence)

. =

Adobe Photoshop® 4.0 File Format Plug-in

Initial Save formatSelectorOptionsPrepare

Set memory management
strategy.

Command

formatSelectorOptionsStart

Present dialog to user to get any
file specific information needed

when file is first created.

formatSelectorOptionsContinue

Examine portion of image to cal-
culate disk space needed. (This

selector may be skipped.)

Loop until error or
theRect is empty.
formatSelectorOptionsFinish

1 Clean up, if necessary.

Continue to estimate
sequence.

formatSelectorOptionsPrepare

formatSelectorOptionsPrepare allows your plug-in module to adjust Photoshop’s
memory allocation algorithm. Photoshop sets maxDat a to the maximum
number of bytes it can allocate to your plug-in. You may want to reduce
maxDat a for increased efficiency. Refer to chapter 3 for details on memory
management strategies.

formatSelectorOptionsStart

formatSelectorOptionsStart allows you to determine whether the current
document can be saved in your file format, and if necessary, get any file
options from the user.

Scripting at formatSelectorOptionsStart
If you are supporting scripting, read any scripting parameters here to
override any default parameters. The scripting system will also return
whether to show your dialog or not.

If you need to examine the image to compute the file size, you can iterate
through the image data in formatSelectorOptionsContinue in the same fashion
as is done when writing the file to request sections of the image.

formatSelectorOptionsContinue

If the dat a field in the For mat Recor d is set to NULL in the

format Sel ect or Opti onsSt art call, this selector will not be called at all.
Otherwise, your plug-in can request parts of the image from which you
determine whether your plug-in module can store the file. Refer to
format Sel ectorWiteStart and f or mat Sel ect or WiteConti nue on the
following page for details.

You may also use the AdvanceSt at ePr oc to iterate through the image.
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formatSelectorOptionsFinish
Perform any clean up, if necessary.
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Writing a file (estimate sequence)

& =

Adobe Photoshop® 4.0 File Format Plug-in
Subsequent Save formatSelectorEstimatePrepare
Command - Calculate memory require-

ments.

or continued
from options se- formatSelectorEstimateStart

Calculate disk space needed
to save the file, or set up to

examine file.

formatSelectorEstimateContinue

Examine portion of image to cal-
culate disk space needed. (This

selector may be skipped.)

Loop until error or
theRect is empty.

formatSelectorEstimateFinish

Continue to write 1 Clean up, if necessary.
sequence.

formatSelectorEstimatePrepare

formatSelectorWritePrepare allows your plug-in module to adjust Photoshop’s
memory allocation algorithm. Photoshop sets naxDat a to the maximum
number of bytes it can allocate to your plug-in. You may want to reduce
maxDat a for increased efficiency. Refer to chapter 3 for details on memory
management strategies.

formatSelectorEstimateStart

Calculate the disk space needed to save the file. If you can calculate the file
size without examining the image data, you can set the minDataBytes and
maxDataBytes fields in the For mat Recor d to the approximate size of your file

(due to compression, you may not be able to exactly calculate the final size),
and set dat a=NULL.

If you need to examine the image to compute the file size, you can iterate
through the image data in formatSelectorEstimateContinue in the same fashion
as is done when writing the file to request sections of the image.

formatSelectorEstimateContinue

If the dat a field in the For mat Recor d is set to NULL in the

format Sel ect or Esti mat eSt art call, this selector will not be called at all.
Otherwise, your plug-in can request parts of the image from which you can
compute the minimum and maximum bytes to store the file. Refer to
format Sel ectorWiteStart and f or mat Sel ect or Wit eConti nue on the
following page for details.

You may also use the AdvancesSt at ePr oc to iterate through the image.

formatSelectorEstimateFinish
Perform any clean up, if necessary.
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Writing a file (write sequence)

. =

Adobe Photoshop® 4.0 File Format Plug-in

formatSelectorWritePrepare

Calculate memory require-
ments.

Continued from esti-
mate sequence.

formatSelectorWriteStart

Allocate buffers for processing
image file.

Write any file header informa-
tion.

Set up request for first portion of
the image.

formatSelectorWriteContinue

Write a portion of image.

Set up next request for portion
of image, or at end, write any file
trailer information.

Loop until error or
theRect is empty.

formatSelectorWriteFinish

1 Clean up.

Done.

formatSelectorWritePrepare

formatSelectorWritePrepare allows your plug-in module to adjust Photoshop’s
memory allocation algorithm. Photoshop sets maxDat a to the maximum
number of bytes it can allocate to your plug-in. You may want to reduce

maxDat a for increased efficiency. Refer to chapter 3 for details on memory
management strategies.

formatSelectorWriteStart

The formatSelectorReadStart selector call allows your plug-in module to
begin writing the file. On entry, the file to be written is open, and the file
pointer is positioned at the start of the file. You should write any file header
information, such as image resources, to the file.

Your plug-in should then indicate which portion of the image data to
provide for the first formatSelectorWriteContinue call.

theRect, loPlane & hiPlane
The area of the image being requested from the plug-in host is specified by
theRect, loPlane, and hiPlane.

data
The actual pixel data is pointed by data.

colBytes, rowBytes, planeBytes & planeMap
You must specify the organization of the data to be returned by the plug-in

host in the colBytes, rowBytes, planeBytes, and planeMap fields.
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Photoshop is very flexible in the format in which image data can be
delivered to the plug-in. For example, to return just the red plane of an RGB
color image, use the parameter values in Table 7-3.

Table 8-4: Return red plane of RGB

Parameter Value

loPlane 0

hiPlane 0

colBytes 1

rowBytes width of the area being returned
planeBytes ignored, since | oPl ane=hi Pl ane.

If you wish to return the RGB data in interleaved form (RGBRGB...), use the
values shown in Table 7-4.

Table 8-5: Return RGB data in interleaved form

Parameter Value

loPlane 0

hiPlane 2

colBytes 3

rowBytes 3 * width of the area being read
planeBytes 1

formatSelectorWriteContinue

This selector is call repeatedly by the plug-in host to provide your plug-in
module some or all of the image data; your plug-in module should write this
data to file. If successful, set up t heRect, | oPl ane, hi Pl ane, pl aneMap,

dat a, col Byt es, rowByt es, and pl aneByt es to describe the next chunk of
the image being requested.

The host will keep calling your f or mat Sel ect or ReadCont i nue handler until
you set t heRect to an empty rectangle. Before returning after the last
image data has been written, write any file trailer information to the file.

formatSelectorWriteFinish

formatSelectorWriteFinish allows you to clean-up from the write operation just
performed. This call is made by the plug-in host if and only if

format Sel ector Wi teStart returned without error, even if one of the

f or mat Sel ect or Wit eConti nue calls results in an error.

Most plug-ins will at least need to free the buffer used to hold pixel data if
this has not been done previously.

If Photoshop detects Command-period in the Mac OS or Escape in Windows
while processing the results of a f or mat Sel ect or Wi t eCont i nue call, it will
call the f or mat Sel ect or Wi t eFi ni sh routine.

format Sel ect or Wit eConti nue. Normally your plug-in would be
expecting another f or mat Sel ect or Wit eConti nue call. If the user
cancels, the next call will be f or mat Sel ect or Wi t eFi ni sh, not
format Sel ector WiteContinue!

2 Note: Be careful processing user-cancel events during
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Scripting at formatSelectorWriteFinish

If your plug-in is scripting-aware and you’ve changed any initial parameters,
you should pass a complete descriptor back to the scripting system in the

Pl Descri pt or Par amet er s structure.

Image Resources

Photoshop documents can have other properties associated with them
besides pixel data. For example, documents typically contain page setup
information and pen tool paths.

Photoshop supports the concept of a block of data known as the image
resources for a file. Format plug-in modules can store and retrieve this
information if the file format definition allows for a place to put such an
arbitrary block of data (e.g., a Tl FF tag or a Pi cComent ).

Error return values

The plug-in module may return standard operating system error codes, or
report its own errors, in which case it can return any positive integer. These
errors and more detail is available in Pl For mat . h.

#defi ne for mat BadPar anet er s -30500 //an error with the interface
#defi ne format Cannot Read -30501 // no scanner installed

non-zero value, then no subsequent selector calls will be made by

Photoshop. For example, if in your f or mat Sel ect or Opti onsSt art
handler, you determine that the file cannot be saved, then none of
the remaining selectors will be called: options, estimate, nor write.

2 Note: When writing a file, if your plug-in module setsresul t to any
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The Format parameter block

The pl ugi nPar anBl ock parameter passed to your plug-in module’s entry
point contains a pointer to a For mat Recor d structure with the following
fields. This structure is declared in Pl For mat . h.

Table 8-6: FormatRecord structure

Type

Field

Description

int32

serialNumber

This field contains Adobe Photoshop’s serial
number. Plug-in modules can use this value for
copy protection, if desired.

TestAbortProc

abortProc

This field contains a pointer to the Test Abor t
callback. See chapter 3.

ProgressProc

progressProc

This field contains a pointer to the

Updat ePr ogr ess callback. This procedure
should only be called during the actual main
operation of the plug-in, not during long oper-
ations during the preliminary user interface.
See chapter 3.

int32

maxData

Photoshop initializes this field to the maximum
of number of bytes it can free up. The plug-in
may reduce this value during the prepare rou-
tines. The continue routines should process the
image in pieces no larger than naxDat a less
the size of any large tables or scratch areas it
has allocated.

int32

minDataBytes

int32

maxDataBytes

These fields give the limits on the data fork
space needed to write the file. The plug-in
should set these during the estimate sequence
of selector calls.

int32

minRsrcBytes

int32

maxRsrcBytes

These fields give the limits on the resource fork
space needed to write the file. The plug-in
should set these during the estimate sequence
of selector calls.

int32

dataFork

The reference number for the data fork of the
file to be read during the read sequence or
written during the write sequence. During the
options and estimate sequences, this field is
undefined. In Windows, this is the file handle
of the file returned by OpenFil e().

int32

rsrcFork

The reference number for the resource fork of
the file to be read during the read sequence or
written during the write sequence. During the
options and estimate sequences, this field is

undefined. In Windows, this field is undefined.

intl6

imageMode

The f or mat Sel ect or ReadSt art routine
should set this field to inform Photoshop what
mode image is being imported (grayscale, RGB
Color, etc.). See the header file for possible
values. Photoshop will set this field before it
calls f or mat Sel ect or Opti onsStart,

f ormat Sel ect or Esti mateStart, or

format Sel ectorWiteStart.

Point

imageSize

The f or mat Sel ect or ReadSt art routine
should set this field to inform Photoshop of the
image’s width, i mageSi ze. h and height,

i mageSi ze. v in pixels. Photoshop will set this
field before it calls

f ormat Sel ect or OptionsStart,

format Sel ect or Esti mat eStart, or

format Sel ectorWiteStart.
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Table 8-6: FormatRecord structure (Continued)

Type

Field

Description

intl6

depth

The f or mat Sel ect or ReadSt art routine
should set this field to inform Photoshop of the
image’s resolution in bits per pixel per plane.
The only valid settings are 1 for bitmap mode
images, and 8 for all other modes. Photoshop
will set this field before it calls

f or mat Sel ect or OptionsStart,

format Sel ect orEsti mateSt art, or

format Sel ectorWiteStart.

intl6

planes

The f or mat Sel ect or ReadSt art routine
should set this field to inform Photoshop of the
number of channels in the image. For example,
if an RGB image without alpha channels is
being returned, this field should be set to 3.
Photoshop will set this field before it calls

f ormat Sel ector Opti onsStart,

f ormat Sel ect or Esti mateStart, or

format Sel ectorWiteStart. Because of the
implementation of the plane map, Format and
Import modules should never try to work with
more than 16 planes at a time. The results
would be unpredictable.

Fixed

imageHRes

Fixed

imageVRes

The f or mat Sel ect or ReadSt art routine
should set these fields to inform Photoshop of
the image’s horizontal and vertical resolution
in terms of pixels per inch. This is a fixed point
number (16 binary digits). Photoshop initializes
these fields to 72 pixels per inch. Photoshop
will set these fields before it calls

f ormat Sel ect or OptionsStart,

formt Sel ect or Esti mateStart, or

format Sel ectorWiteStart. The current
version of Photoshop only supports square
pixels, so it ignores the i mageVRes field. Plug-
ins should set both fields anyway in case future
versions of Photoshop support non-square
pixels.

LookUpTable

redLUT

LookUpTable

greenLUT

LookUpTable

blueLUT

If an indexed color mode image is being
returned, the f or mat Sel ect or ReadSt art
routine should return the image’s color table in
these fields. If an indexed color document is
being written, Photoshop will set these fields
before it calls

f or mat Sel ect or OptionsStart,

f ormat Sel ect or Esti mat eStart, or

format Sel ectorWiteStart.

void *

data

The start and continue routines should return a
pointer to the buffer where image data is or is
to be stored in this field. After the entire
image has been processed, the continue selec-
tors should set this field to NULL. Note that the
plug-in is responsible for freeing any memory
pointed to by this field.

Rect

theRect

The plug-in should set this to the area of the
image covered by the buffer specified in data.

intl6

loPlane

intl6

hiPlane

The start and continue routines should set this
to the first and last planes covered by the
buffer specified in dat a. For example, if inter-
leaved RGB data is being used, they should be
set to 0 and 2.
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Table 8-6: FormatRecord structure (Continued)

Type

Field

Description

intl6

colBytes

The start and continue routines should set this
field to the offset in bytes between columns of
data in the buffer. This is usually 1 for non-
interleaved data, or hi Pl ane-I| oPl ane+1 for
interleaved data.

int32

rowBytes

The start and continue routines should set this
field to the offset in bytes between rows of
data in the buffer.

int32

planeBytes

The start and continue routines should set this
field to the offset in bytes between planes of
data in the buffers. This field is ignored if

| oPI ane=hi Pl ane. It should be set to 1 for
interleaved data.

PlaneMap
(array of 16 intl16’s)

planeMap

This is initialized by the host to a linear map
pl aneMap[i] =i . This is used to map plane
(channel) numbers between the plug-in and
the host. For example, Photoshop stores RGB
images with an alpha channel in the order
RGBA, whereas most frame buffers store the
data in ARGB order. To work with the data in
this order, the plug-in should set

pl aneMap[ 0] =3, pl aneMap|[ 1] =0,

pl aneMap[ 2] =1, and pl aneMap][ 3] =2.

Boolean

canTranspose

If the host supports transposing images during
or after reading or before or during writing, it
should set this field to TRUE. Photoshop always
sets this field to TRUE.

Boolean

needTranspose

Initialized by the host to FALSE. If the plug-in
wishes to have the image transposed, and
canTr anspose=TRUE, it should set this field to
TRUE during the start call.

OSType

hostSig

The plug-in host provides its signature to your
plug-in module in this field. Photoshop’s signa-
ture is 8BI M

HostProc

hostProc

If not NULL, this field contains a pointer to a
host-defined callback procedure that can do
anything the host wishes. Plug-ins should ver-
ify host Si g before calling this procedure. This
provides a mechanism for hosts to extend the
plug-in interface to support application spe-
cific features.

intl6

hostModes

This field is used by the host to inform the
plug-in which imageMode values it supports. If
the corresponding bit is 1, LSB = bit 0, the
mode is supported. This field can be used by
plug-ins to disable reading unsupported file
formats.
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Table 8-6: FormatRecord structure (Continued)

Type

Field

Description

Handle

revertinfo

This field is set to NULL by Photoshop when a
format for a file is first created. If this field is
defined on a f or mat Sel ect or ReadSt art call,
then treat the call as a revert and don’t query
the user. If it is NULL on the f or mat Sel ect or -
ReadSt art call, then query the user as appro-
priate and set up this field to store a handle
containing the information necessary to read
the file without querying the user for addi-
tional parameters (essential for reverting the
file) and if possible to write the file without
querying the user. The contents of this field are
sticky to a document and will be duplicated
when we duplicate the image format informa-
tion for a document. On all f or mat Sel ect or -
Opt i ons calls, leave revert | nf o containing
enough information to revert the document.

Photoshop will dispose of this field when it dis-
poses of the document, hence, the plug-in
must call on Photoshop to allocate the data as
well using the following callbacks or the call-
backs provided in the Handle suite.

NewPIHandleProc

hostNewHdI

This is the same as the NewP| Handl e callback
described in chapter 3. This field existed before
the Handle suite was defined.

DisposePIHandleProc

hostDisposeHd|

This is the same as the Di sposePl Handl e call-
back described in chapter 3. This field existed
before the handle suite was defined.

Handle

imageRsrcData

During calls to the write sequence, this field
contains a handle to a block of data to be
stored in the file as image resource data. Since
this handle is allocated before the write
sequence begins, plug-ins must add any
resources they want saved to the document
during the options or estimate sequence. Since
options is not always called, the best time is
during the estimate sequence. This field is
checked after each call to

f or mat Sel ect or Read and

f or mat Sel ect or Cont i nue and as soon as it is
not NULL Photoshop parses the handle as a
block of image resource data for the current
document.

int32

imageRsrcSize

This is the size of the handle i mageRsr cDat a.
It is really only relevant during the estimate
sequence when it is provided instead of the
actual resource data.

PluginMonitor

monitor

This field contains the monitor setup informa-
tion for the host. See Appendix A.

void *

platformData

This field contains a pointer to platform spe-
cific data. Not used on the Macintosh.

BufferProcs * bufferProcs This field contains a pointer to the Buffer suite
if it is supported by the host, otherwise NULL.

ResourceProcs * resourceProcs This field contains a pointer to the Pseudo-
Resource suite if it is supported by the host,
otherwise NULL.

ProcessEventProc processEvent This field contains a pointer to the Pr o-

cessEvent callback documented in chapter 3.
It contains NULL if the callback is not sup-
ported.
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Table 8-6: FormatRecord structure (Continued)

Type

Field

Description

DisplayPixelsProc

displayPixels

This field contains a pointer to the DisplayPix-
els callback documented in chapter 3. It con-
tains NULL if the callback is not supported.

HandleProcs

handleProcs

This field contains a pointer to the Handle suite
if it is supported by the host, otherwise NULL.

These fields are new since version 3.0 of Adobe

Photoshop.

OSType

fileType

This field contains the file type for filtering.

ColorServicesProc

colorServices

This field contains a pointer to the Col or Ser -
vi ces callback documented in chapter 3. It
contains NULL if the callback is not supported.

AdvanceStateProc

advanceState

The advanceSt at e callback allows you to drive
the interaction through the inner

f or mat Sel ect or Opti onsCont i nue loop with-
out actually returning from the plug-in. If it
returns an error, then the plug-in generally
should treat this as an error f or mat Sel ect or -
Opti onsConti nue and pass it on when it
returns. See chapter 3.

These fields are new since version 3.0.4 of Adobe Photoshop.

PropertyProcs * propertyProcs A pointer to the Property callback suite. See
chapter 3.

intl6é tileWidth The host reports the width and height of a tile,

- - - which would be the best unit to work in, if pos-

intl6 tileHeight sible.

intl6 tileOrigin The origin of the tiling system.

These fields are new since version 4.0 of Adobe

Photoshop.

PIDescriptorParameters *

descriptorParameters

Descriptor callback suite. See chapter 3.

Str255 * errorString If you return with result=err Report Stri ng
then whatever string you store here will be dis-
played as: “Cannot complete operation because
string”.

char[212] reserved Reserved for future use. Set to zero.
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Selection plug-in modules modify the pixels and paths selected, and are
accessed under the Selection menu.

9. Selection Modules

Table 9-1: Selection file types

0S Filetype/extension
Mac OS 8BSM
Windows . 8BS

Examples/Selection/Selectorama

Selectorama is a sample selection plug—in which demonstrates pixel selection
based on certain criteria.

Examples/Selection/Shape

Shape is a sample selection plug-in which demonstrates creating paths.
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Calling sequence

& =

Adobe Photoshop® 4.0 Selection Plug-in
Selection selectionSelectorExecute
Command — Calculate memory require-
ments; display user interface
for selection parameters (if
needed); allocate memory.
’ Process selection requirements
Loop until error or through channel ports.
data=NULL..
Done Clean up.

When the user invokes a Selection plug-in by selecting its name from the
Plug-ins sub-menu of the Selection menu, Adobe Photoshop calls it once
with sel ecti onSel ect or Execut e. The recommended sequence of actions
for your plug-in to take is described next.

selectionSelectorExecute

Unlike other plug-ins, a Selection Module only gets one execute call, and is
expected to do all the work during that call. However, it’s recommended you
use a similar process model:

1. Prompt for parameters
If the plug-in has any parameters that the user can set, it should prompt the
user and save the values.

Your plug-in should validate the contents of its playback parameters when it
starts processing if there is a danger of it crashing from bad parameters.

You may wish to design your plug-in so that you store default values or the
last used set of values in the plug-in’s Mac OS resource fork or a Windows
external file. This way, you can save preference settings for your plug-in that
will be consistent every time the host application runs. You may also use the
scripting system as a way to store your parameters. They will be passed to
you at sel ecti onSel ect or Execut e, whether recording, playing back, or
neither.

2. Allocate memory

Use the Buffer and Handle Suites to allocate any extra memory needed for
your computations. See chapter 2 and 3 for a discussion on maxDat a and
buf f er Space.

3. Begin your main loop
Your plug-in should call readPixels to request the first areas of the image to
work on.

If at all possible, you should process the image in pieces to minimize memory
requirements. Unless there is a lot of startup/shutdown overhead on each
call (for example, communicating with an external DSP), tiling the image
with rectangles measuring 64x64 to 128x128 seems to work fairly well.
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4. Modify, write the results, continue until done.
Make your adjustments then call WriteBasePixels. Then continue looping until
you’ve implemented your entire selection or path.

5. Finish and clean up
Clean up after your operation. Dispose any handles you created, etc.

Behavior and caveats
No behavior or caveats to note as of suite version 1.

Channel Ports structures
These structures are used by the Channel Ports callback suite and Selection

modules.

Table 9-2: ReadlmageDocumentDesc structure

Type Field Description

int32 minVersion Minimum and maximum version required to

132 axVersion interpret this record. Current m n=max=0.

int32 imageMode Color mode. See appendix A for valid image
modes.

int32 depth Default bit depth.

VRect bounds Document bounds.

Fixed hResolution Horizontal and vertical resolution.

Fixed vResolution

LookUpTable redLUT Color table for indexed color and duotone.

LookUpTable greenLUT

LookUpTable blueLUT

ReadChannelDesc *

targetCompositeChannels

Composite channels in the target layer. See
table 9-3.

ReadChannelDesc *

targetTransparency

Transparency channel for the target layer.

ReadChannelDesc *

targetLayerMask

Layer mask for the target layer.

ReadChannelDesc *

mergedCompositeChannels

Composite channels in the merged data.
Merged data is either merged layer data or
merged document data.

ReadChannelDesc *

mergedTransparency

Transparency channel for the merged data.

ReadChannelDesc *

alphaChannels

Alpha channels for masks.

ReadChannelDesc *

selection

Selection mask, if any.

Table 9-3: ReadChannelDesc structure

Type Field Description

int32 minVersion Minimum and maximum version required to interpret

- - this record. Current mi n=nmax=0.

int32 maxVersion

ReadChannelDesc * | next Next descriptor in the list.

ChannelReadPort port Port to use for reading.

VRect bounds Channel data bounds.

int32 depth Horizontal and vertical resolution.

VPoint tileSize Size of the tiles set by the host. Use this if you can to
optimize to match the host’'s memory scheme.

VPoint tileOrigin Origin of the tiles, set by the host.
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Table 9-3: ReadChannelDesc structure (Continued)

Type Field Description

Boolean target =TRUE if this is a target channel.

Boolean shown =TRUE if this channel is visible.

intl6 channelType | The channel type. See table 9-5.

void * contextinfo | Pointer to additional info dependent on context.

const char *

name

Name of the channel.

Table 9-4: WriteChannelDesc structure

Type Field Description

int32 minVersion Minimum and maximum version required to interpret
132 maxVersion this record. Current m n=max=0.

WriteChannelDesc * | next Next descriptor in the list.

ChannelWritePort port Port to write to.

VRect bounds Channel data bounds.

int32 depth Horizontal and vertical resolution.

VPoint tileSize Size of the tiles.

VPoint tileOrigin Origin of the tiles.

intl6 channelType | The channel type. See table 9-5.

intl6 padding Reserved. Defaults to zero.

void * contextinfo | Pointer to additional info dependent on context.

const char *

name

Name of the channel.

Table 9-5: Channel types

Field

Description

O=ctUnspecified

Unspecified channel.

1=ctRed Red of RGB.
2=ctGreen Green of RGB.
3=ctBlue Blue of RGB.
4=ctCyan Cyan of CMYK.

5=ctMagenta

Magenta of CMYK.

6=ctYellow Yellow of CMYK.
7=ctBlack Black of CMYK.
8=ctL L of LAB.

9=ctA A of LAB.

10=ctB B of LAB.
11=ctDuotone Duotone.
12=ctindex Index.
13=ctBitmap Bitmap.

14=ctColorSelected

Selected color.

15=ctColorProtected

Protected color.

16=ctTransparency

Transparent color.
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Table 9-5: Channel types (Continued)

Field Description

17=ctLayerMask Layer mask (alpha channel). White = transparent, Black = mask.

18=ctinvertedLayerMask | Inverted layer mask (inverted alpha channel).

19=ctSelectionMask Mask/alpha for selection.

Treatments and SupportedTreatments
The treat ment field indicates what a selection module is returnning. The
supportedTreatments field is a mask indicating what the host supports.

Table 9-6: Treatments and SupportedTreatments

Name Value
piSelMakeMask 0
piSelMakeWorkPath 1
piSelMakelLayer 2

Error return values

The plug-in module may return standard operating system error codes, or
report its own errors, in which case it can return any positive integer. These
errors and more detail is available in Pl Sel ecti on. h.

#define sel ecti onBadParameters -30700 //a problem with the interface
#def i ne sel ecti onBadMbde -30701 // module doesn’t support <mode> images
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The Selection parameter block

The pl ugi nPar anBl ock parameter passed to your plug-in module’s entry
point contains a pointer to a Pl Sel ecti onPar ans structure with the
following fields. This structure is declared in Pl Sel ecti ons. h.

Table 9-7: PISelectionParams structure

Type

Field

Description

int32

serialNumber

This field contains Adobe Photoshop’s serial
number. Your plug-in module can use this
value for copy protection, if desired.

TestAbortProc

abortProc

This field contains a pointer to the
Test Abort callback in chapter 3.

ProgressProc

progressProc

This field contains a pointer to the

Updat ePr ogr ess callback documented in
chapter 3. This procedure should only be
called during the actual main operation of
the plug-in, not during long operations dur-
ing the preliminary user interface such as
building a preview.

OSType

hostSig

The plug-in host provides its signature to
your plug-in module in this field. Photo-
shop’s signature is 8BI M

HostProc

hostProc

If not NULL, this field contains a pointer to a
host-defined callback procedure that can do
anything the host wishes. Plug-ins should
verify host Si g before calling this procedure.
This provides a mechanism for hosts to
extend the plug-in interface to support
application specific features.

BufferProcs *

bufferProcs

This field contains a pointer to the Buffer
suite if it is supported by the host, otherwise
NULL. See chapter 3.

ResourceProcs *

resourceProcs

This field contains a pointer to the Pseudo-
Resource suite if it is supported by the host,
otherwise NULL. See chapter 3.

ProcessEventProc

processEvent

This field contains a pointer to the
ProcessEvent callback. It contains NULL if
not supported. See chapter 3.

DisplayPixelsProc

displayPixels

This field contains a pointer to the Di spl ay-
Pi xel s callback. It contains NULL not sup-
ported. See chapter 3.

HandleProcs *

handleProcs

This field contains a pointer to the Handle
callback suite if it is supported by the host,
otherwise NULL. See chapter 3.

ColorServicesProc

colorServices

Color services suite. See chapter 3.

ImageServicesProcs *

imageServicesProcs

Image Services suite. See chapter 3.

PropertyProcs *

propertyProcs

Property suite. See chapter 3.

ChannelPortProcs *

channelPortProcs

Channel ports suite. See chapter 3.

PIDescriptorParameters *

descriptorParameters

Descriptor suite. See chapter 3.

Str255

errorString

If you return with result=err Report Stri ng
then whatever string you store here will be
displayed as: “Cannot complete operation
because string”.

PluginMonitor

monitor

Monitor setup info. See appendix A.

void *

platformData

Pointer to platform specific data. Not used in
Mac OS.
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Table 9-7: PISelectionParams structure (Continued)

Type Field Description

Boolean hostSupportsPaths Check this flag before returning a path. All
host will clean up newPat h.

char[3] reserved Reserved for future use. Set to zero.

ReadlmageDocumentDesc *

documentinfo

The document for the selection. See table 9-
2.

WriteChannelDesc *

newsSelection

Output for new selection. See table 9-4.

Handle newPath If non-NULL then newSel ecti on is ignored
and the path described by this handle
becomes the work path. Handle is disposed
by host.

int32 treatment Treatment for returned pixels/mask. See table
9-6.

int32 supportedTreatments | Mask indicating host supported treatments.
See table 9-6.

char[256] reservedBlock Reserved for future use. Set to zero.
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Adobe Photoshop 4.0 introduces a new palette and subsequent set of
commands and callbacks: the Actions palette, and the Descriptor callback suite.
The Actions palette is the user-interface and hub for the scripting system for
Adobe Photoshop.

Actions allow commands in Photoshop to be recorded in a form that is easy
for an end user to read and edit. Actions are similar to AppleScript and
AppleEvents but are cross platform and designed to support both
AppleScript on the Macintosh and OLE Automation on Windows.

Actions extend the plug-in API to allow Import, Export, Filter, Format and
Selection plug-in modules to be fully recordable and automated.

Scripting on Windows with OLE

While the scripting system operates consistently across both Windows and
Macintosh platforms, in Photoshop 4.0, additional OLE automation has been
added. Refer to Appendix B, Adobe Photoshop 4.0 OLE Automation Programming
Guide.

AppleScript and AppleEvents recommended reading
Since Actions are based on AppleScript and AppleEvents, we recommend the
following materials for preliminary reading:

Inside Macintosh: Interapplication Communication (Addison-Wesley, 1993); “Apple
Event Objects and You” (Richard Clark, develop, issue 10); “Better Apple Event
Coding Through Objects” (Eric M. Berdahl, develop, issue 11); “Designing
Scriptability” (Cal Simone, develop, issue 21); Series: “According to Script” (Cal
Simone, develop, issues 22-25).

Issues of develop can be found online at:
http://dev.info.apple.com devel op/ devel opt oc. htn .

All the plug-in module examples that support scripting have been updated.
Detailed code-related information is available in each separate module
example and in Pl Acti ons. h.
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Scripting Basics

For a plug-in to be scripting-aware, or able to record scripting parameters and
be automated by them, it requires the addition of two basic mechanisms:

1. Terminology resource. A terminology resource maps the keys to human
readible text, providing additional type information for values. For
instance, key keyLum nance (‘Lnmc') and its value t ypel nt eger may
be mapped to the human readible text “luminance value”. This is
accompanied by the HasTer m nol ogy PiPL property, which points the
scripting system to the terminology resource.

2. Descriptors. A descriptor is a pair of data in the form of [<key> <value>]

that describes the property of an object or the parameter of an event.

Implementation order

We recommend you convert existing plug-ins to scripting-aware plug-ins by
following this scripting implementation order:

1. Look at your user interfaces and describe the parameters as human-
readable text;

Create a terminology resource for your plug-in;
Add the HasTer m nol ogy PiPL property;

Update your plug-in code to record scripting events and objects;

a M w DN

Update your plug-in code to be automated by (play back) scripting
events and objects.

Scripting caveats

The scripting system has been designed specifically to drive plug-ins in a way
that is transparent to the existing operation of the host. This means that
there is no way to know whether your plug-in is being driven by the
scripting system or an end-user. You should treat all operations as
consistently as possible.

The scripting system always hands you a descriptor at every selector call.

If you use a descriptor that was handed to you by the host, and you hand
back a new descriptor, you are responsible for deleting the old descriptor.
All the examples do this through the set of utility routines in PlUtilities.

If you don’t use the descriptor handed to you by the host, you may hand it
back and it will be deleted automatically.

if you don’t use the descriptor handed to you by the host, but you hand back
NULL, then you are responsible for deleting the descriptor the host handed

you.
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Creating a terminology resource

A terminology resource is used to specify the mapping from a descriptor to
human readable text. The format of the terminology resource is identical to
an AppleEvent terminology resource. CNVTPI PL. EXE on Windows
understands this resource and converts it accordingly. All the example plug-

ins have a rez entry in the pluginName. r file for an 'aet e' resource.

To let Photoshop know that the terminology resource is present, a Pi PL
property is added, HasTer mi nol ogy (‘hst ni), which contains the class ID,
event ID, and terminology resource ID for your plug-in. Refer to the Plug-in
Resource Guide.pdf for information on Scripting-specific properties.

The terminology resource is a complex structure designed by Apple to cover
numerous scripting situations that are not required by Photoshop. By that
nature, the structure is more complicated than it needs to be to describe
plug-ins. However, it was chosen because Apple plans to support it both now
and in the future, and it allows you to increase the scope of your plug-in by
being AppleEvent- and AppleScript-savvy. See the last section of this chapter
for information on AppleScript.

Basic terminology resource
resource 'aete' (0)
{ /1 aete version and language specifiers

{ /*suite descriptor */
{ /*filter/selection/color picker descriptor */
{ /*any parameters */
/ * additional parameters */
}

H
{ /* import/export/format descriptors */

{ /* properties. First property defines inheritance. */

/* any properties */

3

{ /*elements. Not supported for plug-ins. */

3

/* class descriptions for other classes used as parameters or properties */
3
{ /* comparison ops. Not currently supported. */

} il
{ /*anyenumerations */

{
/* additional values for enumeration */
} il
/* any additional enumerations */
/* variant types are a special enumeration: */
{
/* additional types for variant */
} L]
/* any additional variants */
/* class and reference types are a special enumeration: */
{

3
/* any additional class or reference types */
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Whether your plug-in is a filter, or one of the others, each section of the

terminology resource must be present (even if it’s blank “{}, 7).

Detailed terminology resource
resource 'aete' (0)

{
1, 0, english, roman, /1 aete version and language specifiers
{ /*suite descriptor below */
" suite name", /1 name of suite
" description", /1 optional description of suite
'stID', // suite ID, must be unique 4-char code
1, /1 suite code, must be 1
1, /1 suite level, must be 1
{ /*filter/selection/color picker descriptor below */
" plug-in name", // name of plug-in, must be unique
" description", /1 optional description of filter
"cllD’, // class 1D, must be unique 4-char code or suite ID
‘eviD’, // event ID, must be unique 4-char code within class
(may be suite ID)
NO_REPLY, /I never a reply
| MAGE_DI RECT_PARAMETER // direct parameter
{ /*any parameters below */
" parameter name", /1 name of parameter
kylD", /] parameter key ID. See table 10-14.
"tylD’, /I parameter type ID. See table 10-4.
f 1 agsTypePar anet er, /] parameter flags. See table .
/ * additional parameters here */
}
H
{ /* import/export/format descriptors below */
" plug-in name" , /1 name of plug-in, must be unique
"cllD’, // class 1D, must be unique 4-char code or suite ID
" description", /1 optional description of plug-in
{ /* properties below. First property defines inheritance. */
"<l nheritance>", // required
keyl nherits, // required
cl asslnherited, // parent class: Format, Import, or Export
fl agsSi ngl ePar anet er,
/* any properties below */
" property name", /I name of property
"kylD’, /1 property key ID. See table 10-14.
"tylD’, /1 property type ID. See table 10-4.
" description", /1 optional description
f1 ags TypePar anet er, // property flags. See table .
},
{ /*elements. Not supported for plug-ins. */
},
/* class descriptions for other classes used as parameters or properties */
H
{ /* comparison ops. Not currently supported. */
H
{ /*any enumerations below */
‘eniD’, // enumeration ID
{
" enumerated name", /1 first value name
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'elID’, /I first value 1D
" description", /1 optional description of first value
/* additional values for this enumeration */

3

/* any additional enumerations */

/* variant types are a special enumeration: */

"#vID', // variant ID (must begin with “#”)
{
" type name", /1 first type name

'viID', /1 first type ID

/* additional types for variant */

H
/* any additional variants */

/* class and reference types are a special enumeration: */

"#t1D", // enumeration ID (must begin with “#”)
{

" type name", // name of type

"t11D’, // type ID. Either typeClass or typeObjectReference.
},

/* any additional class or reference types */

Nomenclature

The user terms in the terminology resource should be all lower case with the
exception of proper names and acronyms. Photoshop will capitalize terms
appropriately.

Parameter and property flags

The AppleScript Editor doesn’t display parameter type | i st correctly. In
order for the dictionary to read correctly, the descri pti on field for the
type should begin with the word “l i st ”.

The flags for properties are the same for parameters, except there is no flag
for opti onal . Properties can be optional by putting “opti onal ” at the
beginning of the descri pti on field.

Table 10-1: Valid terminology resource parameter and property flags

Name Alternates Description
flagsSingleParameter | flagsOptionalSingleParameter Key and value type is single
flagsSingleProperty value.

flagsListParameter flagsOptionalListParameter Key and value type is for a list.
flagsListProperty flagsEnumeratedListParameter

flagsEnumeratedListProperty
flagsOptionalEnumeratedListParameter

flagsEnumeratedParameter | flagsOptionalEnumeratedParameter Key and value type is for enu-
flagsEnumeratedProperty merated list.

Classes and the terminology resource

For Import, Export, and Format plug-ins, one of the classes must be the base
class for the plug-in. Additional classes may be defined as templates for
parameters or properties.
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Table 10-2: Predefined classes

Name Code Description/keys

classimport 'Impr’ Class for Import modules.

classExport "Expr’ Class for Export modules.

classFormat 'Fmt "’ Class for Format modules.

classColor 'Clr Class for color classes.

classRGBColor '"RGBC' keyRed, keyGreen, keyBlue
classCMYKColor '‘cmYC keyCyan, keyMagenta, keyYellow, keyBlack.
classUnspecifiedColor | ‘UnsC' | Unspecified.

classGrayscale 'Grsc' keyGray

classBookColor 'BkCl * Book color.

classLabColor 'LbCl* keyLuminance, keyA, keyB.
classHSBColor '"HSBC' keyHue, keySaturation, keyBrightness.
classPoint 'Pnt keyHorizontal, keyVertical.
Inheritance

Inheritance can also be used to specify a hierarchy of types. Inheritance is
used by defining a base class with the first property configured with:

1. Name = the name of the class;

2. Type = class type.

Class types are defined by creating a special enumeration. If the class color is
specified as a parameter or property type, then any of its sub-classes are
acceptable. The class col or is defined:

{ /*suite descriptor below */
“col or",
cl assCaol or,

“col or",
keyCol or,
t yped assCol or,

f | agsEnumer at edPar anet er

}
{ /*noelements */

}

The class RGB color is defined:
"RGB col or",

cl assR@&Col or,

"<| nheritance>",
keyl nherits,
cl assCol or,

f1 agsSi ngl ePar anet er

"red",

// class name
// class ID for Color 'Clr "
/1 no description

/1 color property (special for base class)
// property 1D for Color ‘Clr*

/1 type this class

/1 no description

/1 “type” is special enumeration

// class name
// class ID 'RGBC'
/1 no description

// define inheritance

/1 property 1D for inheritance 'Clr
// from parent class “color”

/1 no description

/1 single parameter

/1 red property
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keyRed,
t ypeFl oat

fl1 agsSi ngl ePar anet er

"green",
keyGr een,
t ypeFl oat,

fl agsSi ngl ePar anet er

"bl ue",
keyBl ue,
t ypeFl oat

f1 agsSi ngl ePar anet er

3
{ /*noelements */

}

Enumerated types

10. Scripting Plug-ins

// property ID for Red 'Rd *
/ value type “float”

/1 no description

/1 single parameter

/1 green property

// property ID for Green 'Grn '
// value type “float”

/1 no description

/1 single parameter

/1 blue property

// property 1D for Blue 'Bl *
/ value type “float”

/1 no description

/1 single parameter

Enumerated types are used in the standard fashion to create a type that can

have one or a set of values.

Note:
&For the enumerated value IDs, as tempting as it may be, don’t use

simple indexes, use four-character types.

An enumerated type for quality with the values of low, medium, high, and

maximum is defined:
typeQuality,
{
"l ow',
enuniow,

"medi unt',
enumvedi um

"hi gh",
enunHi gh,

" maxi munt',
enumvaxi num

/ type ID for Quality 'Qlty"

// “low” value

/1 “medium” value

/1 “high” value

// “maximum” value
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Variant types
Enumerated types are also used to specify variant types for parameters and
properties.

Note:
AThe first character of a variant type ID must be “#”.

If you have a parameter that can take text or an integer, it is defined:

"specifier", /] parameter name
keySpeci fi er, /I parameter ID
t ypeText | nt eger, /1 text or integer
"index or name", // short description

f | agsEnuner at edPar anet er

The type t ypeText | nt eger is an enumeration:

t ypeText | nt eger, // type 1D (variant types must begin with “#”)
{
"string", /I name of first type (AppleScript name)
typeText,
"integer", // name of second type

typel nt eger,
}

Enumerations and object reference types

Enumeration variants can also be used to specify object reference types and
class types. From the example of the class col or, t ypeCl assCol or is
defined:

t yped assCol or, /1 type 1D (variant types must begin with “#”)
{

"type color", /I name of type

t yped ass, /1 generic type reference
}

Lists and the terminology resource

All types can be used as lists for parameters and properties. All items in a list
must be of the same type. To specify a list in the terminology resource use
the f| agsLi st Paranet er or fl agsLi st Property from table .
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Descriptors

Because the Actions palette provides an alternate, text-based user interface

to Adobe Photoshop, textual script commands need to map intuitively to the
graphical user interface. The way to start developing a scripting interface for
your plug-in is to look carefully at the options provided in your dialogs, and
then describe them in writing.

For some options, such as checkboxes and popup menus, this is fairly
straight-forward. For others, such as showing placement of an object
graphically, this is more difficult.

All scripting commands are described with the following form:
event [target] [<key> <value>]

Table 10-3: Scripting command syntax

Name Description

event Command being executed.

target Item being acted upon.

key Parameter key. See table 10-14.
value Parameter value type. See table 10-4.

Table 10-4: Basic value types

Name Code Description

typelnteger ' ong' int32.

typeFloat ‘doub’ IEEE 64 bit double

typeBoolean 'bool * TRUE or FALSE.

typeText "TEXT' Block of any number of readable characters.

typeAlias ‘al i s’ Macintosh file system path.

typePaths '‘Pth ’ Windows file system path.

typePlatformFilePath | 'ali s’ typeAl i as for Macintosh, t ypePat h for Windows.
‘Pih

Table 10-5: Special value types

Name Code Description

typeEnumeration Enumeration declared in the terminology resource.

typeClass ‘char’ Used in terminology resource for class type specifier.

typeObjectReference | ‘i ndx' Refers to Photoshop object, such as channel or layer.
See below.

classClass Enumerated class. See table 10-2.

Filter, Selection, and Color Picker events
Filter, Selection, and Color Picker scripting is described as “scripting events™:
filter [target] [<key> <value>]

Such as:
gaussian blur layer 1 radius 5
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Table 10-6: Scripting event command syntax

Name Description

filter Menu name of the filter plug-in, or similar. (““gaussi an bl ur”)
target Portion of the document to apply filter. (“l ayer 17)

key Parameter key. (“r adi us”)

value Parameter value. (“5”)

Import, Export, and Format objects
Import, Export, and Format scripting is described as “scripting objects™:
command [target] [as type | object | string] [in file | folder]

Such as:
save docunent “bright banana” as “ Shareware”
save docunent 1 as Photoshop EPS
save as Photoshop EPS { preview 8 bit TIFF }

Table 10-7: Script object command syntax

Name Description

command Operation: “save” or “open”. (“save”)
target Document. (“docunent 17)

as type = type of class (“TI FF”)

object = object of class (“Phot oshop EPS™)
string = name of non-scriptable format (“Shar ewar )

in Location to save/load the file.

In the example “save as Photoshop EPS { preview 8 bit TIFF }” the
target document is being saved with the “Phot oshop EPS” format with the
parameter: key “previ ew”’, value “8 bit TIFF”.

Note: This form is a little different then AppleScript. In AppleScript,
&the “save as Phot oshop EPS” example would appear as:

save as {format: Photoshop EPS, preview 8 bit TIFF}

In Photoshop the object’s class is implied by the object passed since
the scripting mechanism has a stronger type system than AppleScript.

Save as object
To save as an object, the nomenclature is save as classFormat, where
classFormat, is generally a class type with parameters, such as JPEG, PDF, or

EPS:
save as { class: JPEG quality: 3}
save as JPEG with properties { quality: 5}

Save as type
Saving as a type takes the form of save as typeClassFormat, which is always a

specific type, with no parameters:
save as JPEG

save as EPS

typeObjectReference

The type t ypeObj ect Ref er ence is used to refer to an external object, such
as a channel or layer. Plug-ins cannot access these objects directly but can
use object references to refer to elements that are accessible through other
means.
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An object reference can refer to an object which is either an element or a
property of another object. Elements may be referred to by name or index.
Plug-ins can only refer to elements or properties of the immediate target,
due to the one-dimensional nature of Pl Descri pt or Si mpl eRef er ence. For
example, your plug-in may specify:

channel 1
But it cannot specify:

channel 1 of layer 2

PIDescriptorSimpleReference
typedef struct Pl DescriptorSinpl eRef erence

{
Descri ptor Typel D desi redType;
Descri pt or Form D keyForm
struct _keyData
{
St r 255 name;
ui nt 32 i ndex;
Descri ptor Typel D type;
Descri pt or Enunm D val ue;
} keyDat a;

} Pl Descri ptorSi npl eRef erence;

Table 10-8: PIDescriptorSimpleReference structure

Type Field Description

DescriptorTypelD desiredType | typel nt eger, t ypeFl oat, etc. See table 10-4.
DescriptorFormID | keyForm Item type=f or m ndex, f or mName, or f or nPr operty.
struct _keyData keyFor mspecific info. See table 10-9.

Table 10-9: keyData structure

Type Field Description
Str255 name if keyFor m=f or mName, the name of the key.
uint32 index if keyFor m=f or ml ndex, the index of the key.
DescriptorTypelD type if keyFor mef or mEnuner at ed the type and

- enumeration of the key.
DescriptorEnumID | value

If a plug-in attempts to read a complex object reference (for instance, one
containing other references) the host will attempt to simplify the reference;
if it can’t, it will return an error.
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Once you’ve added a terminology resource and you’ve edited the
HasResour ce PiPL property (see the Plug-in Resource Guide.pdf file), your plug-

in is considered scripting-aware. At every selector a structure is passed in the
Descriptor Suite portion of the parameter block: Pl Descri pt or Par anet er s.
The suite of routines for Getting and Putting values from and to this
structure is described in the chapter 3. You will access this data structure for
Recording and Playback.

PIDescriptorParameters

typedef struct Pl Descri ptorParaneters

{
int16

intl6
intl6

Pl Descri pt or Handl e

Wit eDescri ptor Procs*
ReadDescri pt or Procs*

descri pt or Par anet er sVer si on;
pl ayl nf o;
recordl nf o;

} Pl Descri pt or Par anet er s;

descri ptor;

writeDescriptorProcs;
readDescri pt or Procs;

Table 10-10: PIDescriptorParameters structure

Type Field Description

intl6 descriptorParametersVersion | Minimum version required to process.

intl6 playlnfo Flags for playback:
O=pluginDialogDontDisplay
1=pluglnDialogDisplay
2=pluglinDialogSilent

intl6 recordinfo Flags for recording:
O=pluginDialogOptional
1=pluglnDialogRequired
2=pluginDialogNone

PIDescriptorHandle descriptor Handle to actual descriptor key/value pairs.

WriteDescriptorProcs*

writeDescriptorProcs

WriteDescriptorProcs sub-suite.

ReadDescriptorProcs*

readDescriptorProcs

ReadDescriptorProcs sub-suite.
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Recording

Building a descriptor
If your plug-in has no options, descri pt or may be set to NULL.

To build a descriptor:

1. Call openW it eDescri pt or Proc which will return a
Pl WiteDescriptor token, such as writeToken.

2. Call various Put routines such as Put | nt eger Pr oc, Put Fl oat Proc, etc.,
to add key/value pairs to wri t eToken. The keys and value types must
correspond to those in your terminology resource.

3. Call Cl oseWiteDescriptorProc withwiteToken, which will create
a Pl Descri pt or Handl e.

4. Place the Pl Descri pt or Handl e into the descri ptor field. The host
will dispose of it when finished.

5. Store your r ecor dl nf 0. See table 10-11.
Table 10-11: recordinfo

Name Description

pluginDialogOptional | Display dialog only if necessary or requested by user.

pluginDialogRequired | Always display dialog.

pluginDialogNone No dialog.

Recording error handling

If an error occurs during or after Pl Wit eDescri pt or, then witeToken
and the new PI Descri pt or Handl e should be disposed of using

Di sposePl Handl ePr oc from the Handle Suite.

Recording classes

Classes may be declared by plug-ins to be used as templates for structures.
Classes delcared by plug-ins may not contain elements, but may use
inheritance. Objects of a particular class are created by defining a descriptor
and adding the key/value pairs for the properties. The root property of the
base class is not added to the descriptor.
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Playback

Reading a descriptor
If a plug-in has no options, or is not scripting-aware, descri pt or will be
NULL.

To read a descriptor:

1. Call openReadDescr i pt or Proc with two parameters: the
Pl Descri pt or Handl e in descri pt or, and a NULL-terminated array of
expected key IDs. It will return a Pl ReadDescri pt or token, such as

read Token.

Note: descri pt or Keyl DArray must be NULL-terminated, or the
&automatic array processor will start to read and write past the array,
tromping on your other data and likely crashing the host.
2. Make repeated calls to Get KeyPr oc, which will return information
about the current key in the r eadToken. Get KeyPr oc will return FALSE
when there are no more keys.

3. Make the appropriate call to the Get routine responding to the key
and type, such as Get | nt eger Proc, Get Fl oat Pr oc, etc.

4. Call cl oseReadDescr i pt or Proc with r eadToken, which will dispose
of readToken and return any errors that occurred during Get KeyPr oc.
(See “*Sticky errors”, below.)

5. Dispose of the Pl Descri pt or Handl e pointed to in descri pt or by
calling Di sposePIl Handl ePr oc with it. You may keep the descriptor for
use, such as a parameter handle, but the descri pt or field should still
be set to NULL.

6. Set the descriptor field to NULL.

7. Check for and manage any errors (see “Playback error handling”
below.)
8. Update your parameters and show your dialog, depending on

pl ayl nf o. See table 10-12.
Table 10-12: playinfo

Name Description

pluginDialogDontDisplay | Display dialog only if necessary due to missing parameters or
error.

pluglnDialogDisplay Present your dialog using the descriptor information.

pluginSilent Never present a dialog. Use only descriptor information. If the
information in insufficient then you should return the error in
the error Stri ng field. See below.

Playback error handling

Because a descriptor can be built by other software, don’t assume that your
keys will come in order, be of the proper type, or all be present.

Coerced parameters

If a Get call is made for the wrong type, par antrr will be returned unless
the type could be coerced, in which case the value will be returned with the
coer cedPar amerror.
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If an error occurs and not pl ugl nDi al ogSi | ent, then the plug-in may:

1. Present a dialog and return a positive error value, or
2. Return a negative error value and the host will display a standard
message.

DescriptorKeylDArray

During the repeated calls to Get KeyPr oc, Descri pt or Keyl DArr ay, passed
to openReadDescri pt or Proc, is updated automatically. As each key is
found in Get KeyPr oc, the corresponding key in descri pt or Keyl DArr ay is
set to t ypeNul | ='nul | *. Keys still in the array after you’re done reading all
the data indicate keys that were not passed in the descriptor and you will
need to coerce them or request them from the user (if not

pl ugl nDi al ogSi | ent).

Sticky errors

Errors that occur in Get routines and GetKeyProc are sticky, meaning an
error will keep getting returned until another more drastic error supercedes
it. This way you can check for any major errors after you’ve read all your
data.

Table 10-13: Playback errors returned

Name Description

NULL No error.

coercedParam Coerced data to requested type.

paramerr Error with parameters passed or data does not match

requesting proc.

errWrongPlatformFilePath | Mismatch between t ypeAl i as (Macintosh) and t ypePat h
(Windows) request.
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Name Code | Title/description
keyA ‘A ! Alpha channel, Ain LAB.
keyAmount ‘At * Amount.

keyAngle 'Angl Angle.

keyAs 'As ' Angles, alphas.

keyB ‘B B in LAB.

keyBlack ‘Bl ck® Black, K in CMYK.
keyBlue '‘BI B in RGB.

keyBook 'Bk Book.

keyBrightness 'Br gh' Brightness, B in HSB.
keyCenter ‘Cntr’ Center.

keyColor 'Clr Color.

keyCyan 'Cyn Cyan, C in CMYK.
keyDepth 'Dpt h’ Depth, bitdepth.
keyDistance '‘Dst n Distance.
keyDistribution 'Dstr Distribution.
keyDither ‘Dt hr' Dithering.

keyEdge 'Edg Edge.

keyEncoding 'Encd’ Encoding.

keyFill 'FI | Fill

keyFlatness 'Fltn' Flatness.
keyFrequency 'Frgn’ Frequency.

keyGray 'Gry ' Gray, grayscale.
keyGreen 'Grn Green, G in RGB.
keyHalftoneScreen 'H f S Halftone screen.
keyHeight "Hght * Height.

keyHorizontal 'Hr zn' Horizontal, pixels.
keyHue 'H Hue, H in HSB.

keyln I'n ' In, inData.

keyKind 'Knd ' Kind, type kind.
keyLevel 'Lvli Level, level height.
keyLocation ‘Letn' Location.
keyLuminance '‘Lmnc’ Luminance.
keyMagenta ‘Mgnt* Magenta, M in CMYK.
keyMatrix "M X' Matrix.

keyMethod 'M hd' Method.

keyMode ‘Md Mode, color mode.
keyMonochromatic ‘Mhch' Monochrome, bitmap, grayscale.
keyName '‘Nane' Name, channel name, filename.
keyNew "Nw New.
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Table 10-14: Predefined common keys and parameters (Continued)

Name Code | Title/description

keyOffset 'Of st Offset.

keyPalette Pl t Palette, palette name/number.
keyPosition 'Pstn’ Position.

keyPreview "Prvw' Preview.

keyOrientation 'Ornt’ Orientation, landscape, portrait.
keyQuality ‘QAty’ Quality, low, medium, high, max.
keyRadius 'Rds ' Radius.

keyRatio 'Rt Ratio.

keyRed 'Rd ' Red, R in RGB.

keyResolution 'Rslt’ Resolution, pixel depth.
keyResponse 'Rspn’ Response.

keySaturation 'Strt’ Saturation, S in HSB.

keyScale 'Scl Scale, enlarge/reduce value.
keyShape 'Shp Shape.

keyThreshold "Thsh' Threshold.

keyTitle Tt Title.

keyTo 'To To, from-to destination.
keyUsing 'Usng’ Using.

keyValue Vi Value, generic.

keyVertical 'Vrtc' Vertical.

keyWidth "Wit h' | Width.

keyYellow "Ylw ' Yellow, Y in CMYK.
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AppleScript compatibility

Even though version 4.0 of Photoshop does not support much more than
basic calls from AppleScript back into the host, the scripting system was
made with AppleScript compatibility as one of its primary goals. This
explains the reliance on some of the more (seemlingly needless) complex
structures such as the dictionary resource. The reliance on the dictionary
resource, and the structure of the key name and ID pairs, maps directly to
AppleScript. There are some important details to watch out for.

AppleScript maintains a global name space, which means if your plug-in is
going to be AppleScript compatible, your key name and ID pairs must be
completely unique. For example, if you defined:

"red", /1 red property

myRed, /I my unique property ID for Red
t ypeFl oat, // value type “float”

" /1 no description

fl agsSi ngl ePar anet er /1 single parameter

"green", /1 green property

myG een, /I my unique property ID for Green
t ypeFl oat , // value type “float”

" /1 no description

f | agsSi ngl ePar anet er /1 single parameter

"bl ue", /1 blue property

myBl ue, /I my unique property 1D for Blue
t ypeFl oat , / value type “float”

"y /1 no description

fl agsSi ngl ePar anet er /1 single parameter

You would ruin “red”, “green”, and “blue” for anyone else who attempted
to use it, as it would now map to your unique keys (or whoever got their
dictionary registered before yours.)

In this case, you must use unique textual names as well, such as:

" AdobeSDK red", /1 unique red property name

my Red, /1 my unique property ID for Red
t ypeFl oat , // value type “float”

" /1 no description

f 1 agsSi ngl ePar anet er /1 single parameter

In that case, future requests would take the form of:

tell “Adobe SDK di ssol ve”
set AdobeSDK red of AdobeSDK Di ssolve to 65535, 0, O

end tell

This way is safe and makes sure you don’t conflict with anything else. When
in doubt, make the name and ID unique, or use the predefined values. Those
are always available and will be mapped to your plug-in through your
dictionary resource automatically.

Registration and unigue name spaces
When trying to determine unique key name and ID spaces, you must follow
these rules:

1. All ID’s starting with an uppercase letter are reserved by Adobe.
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2. All ID’s that are all uppercase are reserved by Apple.
3. All ID’s that are all lowercase are reserved by Apple.
4. This leaves all ID’s that begin with a lowercase letter and have at least

one uppercase letter for you and other plug-in developers.

Since the scripting system is based on unique IDs and AppleScript, and works
the same between Macintosh and Windows, this means that if you wish to
register a unique ID you must still use the Apple filename ID registration
web page, whether Windows or Macintosh based. The web page is at:
http://dev.info.apple.confcftype/ main.htm

Common Adobe plug-in ID good will format

For all plug-in developers wishing to allocate a block of IDs (as often is want
to do, for sets of plug-ins needing unique variables, etc.) register your plug-
in type as a varient, with the first three characters following the basic rules
for ID creation, and a last character of “#. This will register all 255
permutations of your ID. Such as:

'sdK#' will reserve sdKX, where X is any character, allowing keys such as
'sdK* ', 'sdKO", 'sdKA', or 'sdKz".

'gAr #' will reserve gAr X, where X is any character, allowing keys such as
'gAr $', 'gAr 8, 'gAr G, or 'gArr".

Remember, if you’re registering a block of name space, that the first three
characters must follow the ID rules: they must start with a lowercase
character, and at least one character must be uppercase.

matter of fact, Apple explicitly states that one cannot reserve more
than one ID at a time. If we all follow the same rule, however, it will
work just fine until another solution becomes apparent.

2 Note: This registration method is not supported by Apple. As a

When you log onto the registration web page to check your unique
ID, you must check for "nam#' where nam is your three-digit ID. If
you check and register any four digit ID, without searching for your
three-digit ID + “#”°, then you will probably stomp someone elses
name space.

This name space registration method is only useful if we all agree do
follow it.

Ignoring AppleScript

If you’ve decided that forward compatibility with future AppleScript
features is not a major concern, you can disable any AppleScript-savvy
features and make your plug-in only Photoshop-specific. By doing this, you
may ignore any requirements for unique key name and ID pairs. To do this,
add a unique ID string to your HasTer m nol ogy resource. Information on
doing this is in the Plug-in Resource Guide.pdf in the Photoshop PiPL section
under “Scripting-specific properties.”
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AppleEvents
In Photoshop 4.0, besides the standard AppleEvents, there is one additional
AppleEvent call that is supported by the host: do script.

You may call into Photoshop with the do scri pt command to have it play
any currently loaded script in the Actions palette.

tell application "Photoshop 4.0"
do script “MyAction”

end tell
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Adobe Photoshop saves a user’s document in one of several formats, which
are listed under the pop-up menu in the Save dialog. This chapter
documents these standard formats.

The formats discussed in this chapter include Photoshop 3.0 native format,
Photoshop 4.0 additions to the 3.0 file format, Photoshop EPS format,
Filmstrip format, and TIFF format.

For more information about file formats, you may wish to consult the
Encyclopedia of Graphics File Formats by James D. Murray & William vanRyper
(1994, O’Reilly & Associates, Inc., Sebastopol, CA, ISBN 1-56592-058-9).

Adobe Photoshop Software Development Kit 138



11. Document File Formats

Image resource blocks

Image resource blocks are the basic building unit of several file formats,
including Photoshop’s native file format, JPEG, and TIFF. Image resources are
used to store non-pixel data associated with an image, such as pen tool
paths. (They are referred to as resource data because they hold data that
was stored in the Macintosh’s resource fork in early versions of Photoshop.)

The basic structure of Image Resource Blocks is shown in table .

Table 11-1: Image resource block

Type Name Description

OSType Type Photoshop always uses its signature, 8Bl M

intl6 ID Unique identifier (see table 10-2).

PString Name A pascal string, padded to make size even (a null name

consists of two bytes of 0)

int32 Size Actual size of resource data. This does not include the
Type, | D, Nane, or Si ze fields.

Variable Data Resource data, padded to make size even

Image resources use several standard ID numbers, as shown in table 11-2.
Not all file formats use all ID’s. Some information may be stored in other
sections of the file.

Table 11-2: Image resource IDs

ID

Description

Hex Dec

Ox03E8 1000 Obsolete—Photoshop 2.0 only. Contains five i nt 16 values: nhumber
of channels, rows, columns, depth, and mode.

0x03E9 1001 Optional. Macintosh print manager print info record.

Ox03EB 1003 Obsolete—Photoshop 2.0 only. Contains the indexed color table.

0x03ED 1005 Resol uti onl nf o structure. See Appendix A.

Ox03EE 1006 Names of the alpha channels as a series of Pascal strings.

OxO03EF 1007 Di spl ayl nf o structure. See Appendix A .

0x03F0 1008 Optional. The caption as a Pascal string.

0x03F1 1009 Border information. Contains a fixed-number for the border width,
and an intl6 for border units (1=inches, 2=cm, 3=points, 4=picas,
5=columns).

0x03F2 1010 Background color. See the Colors file information in chapter 9.

0x03F3 1011 Print flags. A series of one byte boolean values (see Page Setup dia-
log): labels, crop marks, color bars, registration marks, negative, flip,
interpolate, caption.

0x03F4 1012 Grayscale and multichannel halftoning information.

0x03F5 1013 Color halftoning information.

0Ox03F6 1014 Duotone halftoning information.

Ox03F7 1015 Grayscale and multichannel transfer function.

0Ox03F8 1016 Color transfer functions.

0x03F9 1017 Duotone transfer functions.

Ox03FA 1018 Duotone image information.

0x03FB 1019 Two bytes for the effective black and white values for the dot range.
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Table 11-2: Image resource IDs (Continued)

ID

Description

Hex Dec

0x03FC 1020 Obsolete.

0x03FD 1021 EPS options.

Ox03FE 1022 Quick Mask information. 2 bytes containing Quick Mask channel ID,
1 byte boolean indicating whether the mask was initially empty.

Ox03FF 1023 Obsolete.

0x0400 1024 Layer state information. 2 bytes containing the index of target layer.
O=bottom layer.

0x0401 1025 Working path (not saved). See path resource format later in this
chapter.

0x0402 1026 Layers group information. 2 bytes per layer containing a group ID
for the dragging groups. Layers in a group have the same group ID.

0x0403 1027 Obsolete.

0x0404 1028 IPTC-NAA record. This contains the File Info... information.

0x0405 1029 Image mode for raw format files.

0x0406 1030 JPEG quality. Private.

0x07DO0O- | 2000- Path Information (saved paths)

0x0BB6 | 2998

0x0BB7 2999 Name of clipping path

0x2710 10000 Print flags information. 2 bytes version (=1), 1 byte center crop
marks, 1 byte (=0), 4 bytes bleed width value, 2 bytes bleed width
scale.
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Path resource format

Photoshop stores the paths saved with an image in an image resource block.
These resource blocks consist of a series of 26 byte path point records, and so
the resource length should always be a multiple of 26.

Photoshop stores its paths as resources of type 8Bl Mwith IDs in the range
2000 through 2999. These numbers should be reserved for Photoshop. The
name of the resource is the name given to the path when it was saved.

If the file contains a resource of type 8Bl Mwith an ID of 2999, then this
resource contains a Pascal-style string containing the name of the clipping
path to use with this image when saving it as an EPS file.

The path format returned by Get Property() call is identical to what is
described below. Refer to the | | | ustr at or Export sample plug-in code to
see how this resource data is constructed.

Path points

All points used in defining a path are stored in eight bytes as a pair of 32-bit
components, vertical component first.

The two components are signed, fixed point numbers with 8 bits before the
binary point and 24 bits after the binary point. Three guard bits are reserved
in the points to eliminate most concerns over arithmetic overflow. Hence,
the range for each component is 0xFO000000 to OXOFFFFFFF representing a
range of —-16 to 16. The lower bound is included, but not the upper bound.

This limited range is used because the points are expressed relative to the
image size. The vertical component is given with respect to the image
height, and the horizontal component is given with respect to the image
width. [0, 0] represents the top-left corner of the image; [1, 1]
(Jox01000000, 0x01000000]) represents the bottom-right.

In Windows, the byte order of the path point components are reversed; you
should swap the bytes when accessing each 32-bit value.

Path records

The data in a path resource consists of one or more 26-byte records. The first
two bytes of each record is a selector to indicate what kind of path it is. For
Windows, you should swap the bytes before accessing it as a short (i nt 16).

Table 11-3: Path data record types

Selector | Description

Closed subpath length record

Closed subpath Bezier knot, linked

Closed subpath Bezier knot, unlinked

Open subpath length record

Open subpath Bezier knot, linked

Open subpath Bezier knot, unlinked

Path fill rule record

~N~N|lo oM w|NM|PF,| O

Clipboard record

The first 26-byte path record contains a selector value of 6, path fill rule
record. The remaining 24 bytes of the first record are zeroes. Paths use even/
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odd ruling. Subpath length records, selector value 0 or 3, contain the
number of Bezier knot records in bytes 2 and 3. The remaining 22 bytes are
unused, and should be zeroes. Each length record is then immediately
followed by the Bezier knot records describing the knots of the subpath.

In Bezier knot records, the 24 bytes following the selector field contain three
path points (described above) for:

1. the control point for the Bezier segment preceding the knot,
2. the anchor point for the knot, and
3. the control point for the Bezier segment leaving the knot.

Linked knots have their control points linked. Editing one point modifies the
other to preserve collinearity. Knots should only be marked as having linked
controls if their control points are collinear with their anchor. The control
points on unlinked knots are independent of each other. Refer to the Adobe

Photoshop User Guide for more information.

Clipboard records, sel ect or =7, contain four fixed-point numbers for the
bounding rectangle (top, left, bottom, right), and a single fixed-point
number indicating the resolution.
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Photoshop 3.0 files

This is the native file format for Adobe Photoshop 3.0. It supports storing all
layer information.

Table 11-4: Photoshop 3.0 file types

(OR] Filetype/extension
Mac OS 8BPS
Windows . PSD

Photoshop 3.0 files under Windows

All data is stored in big endian byte order; under Windows you must byte
swap short and long integers when reading or writing.

Photoshop 3.0 files under Mac OS

For cross—platform compatibility, all information needed by Adobe
Photoshop 3.0 is stored in the data fork. For interoperability with other
Macintosh applications, however, some information is duplicated in
resources stored in the resource fork of the file.

For compatibility with image cataloging applications, the pnot resource id 0
contains references to thumbnail, keywords, and caption information stored
in other resources. The thumbnail picture is stored in a Pl CT' resource, the

keywords are stored in 'STR#' resource 128 and the caption text is stored in

"TEXT' resource 128. For more information on the format of these resources
see Inside Macintosh: QuickTime Components and the Extensis Fetch Awareness

Developer’s Toolkit.

Photoshop also creates 'i cl 8" -16455 and 'l CN#' —-16455 resources containing
thumbnail images which will be shown in the Mac OS Finder.

All of the data from Photoshop’s File Info dialog is stored in 'ANPA' resource
10000. The data in this resource is stored as an IPTC-NAA record 2 and
should be readable by various tools from Iron Mike. For more information on
the format of this resource contact:

IPTC-NAA Digital Newsphoto Parameter Record
Newspaper Association of America

The Newspaper Center

11600 Sunrise Valley Drive

Reston VA 20091
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Photoshop 3.0 file format

The file format for Photoshop 3.0 is divided into five major parts.

File Header

Color Mode Data

Image Resources

Layer and Mask
Information

T

Image Data M~

Y

The file header is fixed length, the other four sections are variable in length.

When writing one of these sections, you should write all fields in the section,
as Photoshop may try to read the entire section. Whenever writing a file and
skipping bytes, you should explicitly write zeros for the skipped fields.

When reading one of the length delimited sections, use the length field to
decide when you should stop reading. In most cases, the length field
indicates the number of bytes, not records, following.

File header section

The file header contains the basic properties of the image.

Table 11-5: File header

Length | Name Description

4 bytes Signature | Always equal to 8BPS. Do not try to read the file if the signature
does not match this value.

2 bytes Version Always equal to 1. Do not try to read the file if the version does
not match this value.

6 bytes Reserved Must be zero.

2 bytes Channels The number of channels in the image, including any alpha chan-
nels. Supported range is 1 to 24.

4 bytes Rows The height of the image in pixels. Supported range is 1 to 30,000.

4 bytes Columns The width of the image in pixels. Supported range is 1 to 30,000.

2 bytes Depth The number of bits per channel. Supported values are 1, 8, and 16.

2 bytes Mode The color mode of the file. Supported values are: Bitmap=0;

Grayscale=1; Indexed=2; RGB=3; CMYK=4; Multichannel=7;
Duotone=8; Lab=9.
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Color mode data section
Only indexed color and duotone have color mode data. For all other modes,
this section is just 4 bytes: the length field, which is set to zero.

For indexed color images, the length will be equal to 768, and the color data
will contain the color table for the image, in non-interleaved order.

For duotone images, the color data will contain the duotone specification,
the format of which is not documented. Other applications that read
Photoshop files can treat a duotone image as a grayscale image, and just
preserve the contents of the duotone information when reading and writing
the file.

Table 11-6: Color mode data

Length | Name Description

4 bytes Length The length of the following color data.

Variable | Color data The color data.

Image resources section

The third section of the file contains image resources. As with the color
mode data, the section is indicated by a length field followed by the data.
The image resources in this data area are described in detail earlier in this
chapter.

Table 11-7: Image resources

Length | Name Description
4 bytes Length Length of image resource section.
Variable | Resources Image resources.

Layer and mask information section

The fourth section contains information about Photoshop 3.0 layers and
masks. The formats of these records are discussed later in this chapter. If
there are no layers or masks, this section is just 4 bytes: the length field,
which is set to zero.

Table 11-8: Layer and mask information

Length | Name Description

4 bytes Length Length of the miscellaneous information section.
Variable | Layers Layer info. See table 11-11.

Variable | Masks One or more layer mask info structures. See table 11-14.
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The image pixel data is the last section of a Photoshop 3.0 file. Image data is
stored in planar order, first all the red data, then all the green data, etc.
Each plane is stored in scanline order, with no pad bytes.

11. Document File Formats

If the compression code is 0, the image data is just the raw image data.

If the compression code is 1, the image data starts with the byte counts for
all the scan lines (rows * channels), with each count stored as a two-byte
value. The RLE compressed data follows, with each scan line compressed
separately. The RLE compression is the same compression algorithm used by
the Macintosh ROM routine PackBi t s, and the TIFF standard.

Table 11-9: Image data

Length Name Description
2 bytes Compression Compression method.

Raw data = 0, RLE compressed = 1.
Variable Data The image data.

Planar order = RRR GGG BBB, etc.
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Layer and mask records

Information about each layer and mask in a document is stored in the fourth
section of the file. The complete, merged image data is not stored here; it
resides in the last section of the file.

The first part of this section of the file contains layer information, which is
divided into layer structures and layer pixel data, as shown in table 11-10.

The second part of this section contains layer mask data, which is described
in table 11-17.

Table 11-10: Layer info section

Length | Name Description

4 bytes Length Length of the layers info section, rounded up to a multiple of 2.

Variable | Layers Data about each layer in the document. See table 11-11.
structure

Variable | Pixel data Channel image data for each channel in the order listed in the
layers structure section. See table 11-16.

Table 11-11: Layer structure

Length | Name Description

2 bytes Count Number of layers. If <0, then number of layers is absolute value,
and the first alpha channel contains the transparency data for
the merged result.

Variable | Layer Information about each layer (table 11-16).

Table 11-12: Layer records

Length Name Description
4 bytes Layer top The rectangle containing the contents of
the layer.
4 bytes Layer left
4 bytes Layer bottom
4 bytes Layer right
2 bytes Number channels The number of channels in the layer.
Variable Channel length info Channel information. This contains a six
byte record for each channel. See table 11-
13.
4 bytes Blend mode signature | Always 8BI M
4 bytes Blend mode key ‘norm = normal
‘dar k* = darken
‘l'ite' =lighten
‘hue ' = hue
'sat ' =saturation
‘col r* = color
' um ' = luminosity
‘mul ' = multiply
'scrn' =screen
'di ss' = dissolve
‘over ' = overlay
'hLi t ' = hard light
'sLit' =softlight
‘di ff* = difference
1 byte Opacity 0 = transparent ... 255 = opaque
1 byte Clipping 0 = base, 1 = non-base
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Length Name Description
1 byte Flags bit 0 = transparency protected
bit 1 = visible
1 byte (filler) (zero)
4 bytes Extra data size Length of the extra data field. This is the

total length of the next five fields.

24 bytes, or 4

bytes if no layer

Layer mask data

See table 11-14.

mask.
Variable Layer blending ranges | See table 11-15.
Variable Layer name Pascal string, padded to a multiple of 4

bytes.

Table 11-13: Channel length info

Length | Name Description
2 bytes Channel ID 0 =red, 1 = green, etc.
-1 = transparency mask
-2 = user supplied layer mask
4 bytes Length Length of following channel data.

Table 11-14: Layer mask data

Length | Name Description
4 bytes Size Size of layer mask data. This will be either 0x14, or zero (in which
case the following fields are not present).
4 bytes Top Rectangle enclosing layer mask.
4 bytes Left
4 bytes Bottom
4 bytes Right
1 byte Default 0 or 255
color
1 byte Flags bit 0 = position relative to layer
bit 1 = layer mask disabled
bit 2 = invert layer mask when blending
2 bytes Padding Zeros

Table 11-15: Layer blending ranges data

Length | Name Description

4 bytes Length Length of layer blending ranges data

4 bytes Composite Contains 2 black values followed by 2 white values.
gray blend Present but irrelevant for Lab & Grayscale.
source

4 bytes Composite Destination Range
gray blend
destination

4 bytes First channel First channel source
source range

4 bytes First channel First channel destination

destination
range
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Table 11-15: Layer blending ranges data (Continued)

destination ra
nge

Length | Name Description
4 bytes Second chan- | Second channel source
nel source
range
4 bytes Second chan- | Second channel destination
nel destina-
tion range
4 bytes Nth channel Nth channel source
source range
4 bytes Nth channel Nth channel destination

Table 11-16: Channel image data

Length | Name Description
2 bytes Compression 0 = Raw Data, 1 = RLE compressed.
Variable | Image data | If the compression code is 0, the image data is just the raw image

data calculated as ( (Layer Bott om-Layer Top) *( Layer Ri ght —
LayerLeft)). If the compression code is 1, the image data
starts with the byte counts for all the scan lines in the channel
(Layer Bott om-Layer Top), with each count stored as a two-
byte value. The RLE compressed data follows, with each scan line
compressed separately. The RLE compression is the same compres-
sion algorithm used by the Macintosh ROM routine PackBits, and
the TIFF standard.

If the Layer’s Size, and therefore the data, is odd, a pad byte will
be inserted at the end of the row.

Table 11-17: Layer mask data

Length | Name Description

2 bytes Overlay Overlay color space (undocumented).

color space

8 bytes Color 4 * 2 byte color components

components

2 bytes Opacity 0 = transparent, 100 = opaque.

1 byte Kind 0=Color selected—i.e. inverted; 1=Color protected;128=use value
stored per layer. This value is preferred. The others are for back-
ward compatibility with beta versions.

1 byte (filler) (zero)
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Photoshop 4.0 file format

The Photoshop 4.0 file format is an extension of the Photoshop 3.0 file
format. It is essentially the same, with some additional image resources and
resource blocks. Listed below are additional resources, each of which is
stored in a separate image resource block.

Table 11-18: Photoshop 4.0 additional image resources

Length Name Description
1 byte kCopyrightID Boolean. Indicates whether image is copywritten or not.
Variable kURLID String with a URL for the document.
8 bytes kGuidesID int32 fVersion = 1; // version
VPoint fGridCycle; // ignored for now
int32 fGuideCount; // number of guides, can be zero
6 bytes fGuideCountX | int32 fLocation; // location of guide
VHSelect fDirection; // direction of guide (horizontal/
vertical)

An additional image resource block type has been added for Adjustment
Layers. That, blending and mode differences, and more extensive
documentation on the above additional resources will be forthcoming in the
next revision of this SDK.
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Photoshop EPS files

Photoshop 3.0 and later writes a high-resolution bounding box comment to
the EPS file immediately following the traditional EPS bounding box
comment. The comment begins with “%944 ResBoundi ngBox™ and is
followed by four numbers identical to those given for the bounding box
except that they can have fractional components (i.e., a decimal point and
digits after it). The traditional bounding box is written as the rounded
version of the high resolution bounding box for compatibility.

Photoshop writes its image resources out to a block of data stored as
follows:

%Begi nPhot oshop: <l engt h> <hex dat a>

Table 11-19: EPS parameters for BeginPhotoshop

Field Definition
length Length of the image resource data.
hex data Image resource data in hexadecimal.

Photoshop includes a comment in the EPS files it writes so that it is able to
read them back in again. Third party programs that write pixel-based EPS
files may want to include this comment in their EPS files, so Photoshop can
read their files.

The comment must follow immediately after the %% comment block at the
start of the file. The comment is:

% mageDat a: <col unms> <rows> <dept h> <npbde> <pad channel s> <bl ock si ze>
<bi nary/ hex> "<data start>"

Table 11-20: EPS parameters for ImageData

Field Definition

columns Width of the image in pixels.

rows Height of the image in pixels.

depth Number of bits per channel. Must be 1 or 8.

mode Image mode. Bitmap/grayscale=1; Lab=2; RGB=3; CMYK=4.

pad channels | Number of other channels store in the file. Ignored when reading. Photo-
shop uses this to include a grayscale image that is printed on non-color
PostScript printers.

block size Number of bytes per row per channel. Will be either 1 or formula (below):
1=Data is interleaved.

(col ums*dept h+7) / 8=Data is stored in line-interleaved format, or there
is only one channel.

binary/ascii | 1=Data is in binary format.

2=Data is in hex ascii format.

data start Entire PostScript line immediately preceding the image data. This entire line
should not occur elsewhere in the PostScript header code, butit may occur
at part of a line.
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Filmstrip files

Adobe Premiere 2.0 and later supports the filmstrip file format. Premiere
users can export any video clip as a filmstrip. Refer to the Adobe Premiere User
Guide for more information.

Adobe Photoshop 3.0 supports the filmstrip file type to allow each frame to
be individually painted. The filmstrip file format is fairly simple, and is
described in this section.

A filmstrip consists of a sequence of equal sized 32-bit images, known as
frames. The channel order in the file is Red, Green, Blue, Alpha.

After each frame is an arbitrarily sized leader area, in which any type of
information may be embedded. Adobe Premiere puts the timecode and
frame number for the frame in this area. This area is ignored by Photoshop
when the file is read.

Following all the frames is a 16 row trailer frame (it has the same width as
the other frames). Adobe Premiere writes a yellow and black diagonal
pattern in this area. The lower right corner of this area is actually an
information record that exists at the very end of the file. This record is
located by seeking to the end of the file minus the size of the record, then
reading the record and verifying the signature field that it contains.

[/l Definition for filnstrip info record

typedef struct {

| ong si gnat ur e; /1 ' Rand'

| ong nunfr anes; /1 number of franes in file
short packi ng; /1 packi ng nethod

short reserved, /'l reserved, should be 0
short wi dt h; /1 image width

short hei ght ; /1 image height

short | eadi ng; /1l horiz gap between framnes
short franmesPerSec;// franme rate

char spare[ 16]; /1 some spare data.

} FilnBtripRec, **FilnStripHand;

Table 11-21: FilmStripRec structure

Type Field Description

long signature This field must be set to the code Rand and is used to verify the
validity of the record.

long numFrames | This is the total number of frames in the file.

short packing This is the packing method used, currently only a value of 0O is
defined, for no packing.

short width The width of each image, in pixels.

short height The height of each image, in pixels.

short leading The height of the leading areas, in pixels.

short framesPerSec | The rate at which the frames should be played.

To locate the filmstrip info record, seek to the end of the file minus
(si zeof (Fil nStri pRec)), then read in the FilmStrip record. Check the
signature field for the code Rand to test for validity.
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To locate the data for a particular frame, seek to
(frane * width * (height+l eading) * 4)

then read the number of bytes in

(width * height * 4),

If the data is being placed into a Mac OS GWorld, the channels must be re—
arranged from Red-Green-Blue-Alpha to Alpha-Red-Green-Blue.

To write a FilmStrip file, write each frame sequentially into the file,
including the leading areas.

Then write this block of bytes:
((wdth * (height+leading) * 4) — sizeof(FilnttripRec)).
Finally, fill in and write the FilmStrip record to the file.
packing methods may be defined for filmstrips, so any software

which reads filmstrips should examine this field before opening the
file.

2 Note: The packing field should currently be zero. In the future
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TIFF files

The same image resources information found in Photoshop 3.0 files are
stored in TIFF files under tag number 34377 (see Image Resource Blocks and
Image Resources earlier in this chapter).

For TIFF files the caption data is stored in an image description tag 270 and
all the information is stored as an IPTC-NAA record 2 in tag 33723. The tag

number was chosen by inspecting files written by Iron Mike software, and is
supposed to be defined in a Rich TIFF specification. The tag is also specified
in:

NSK TIFF
The Japan Newspaper Publishers & Editors Association
Nippon Press Center Building
2-2-1 Uchlsaiwai-cho
Chiyoda-ku, Tokyo 100

For more information about the TIFF format see:

TIFF Revision 6.0

http: //ww. adobe. com supportservice/ devrel ati ons/
resources. htm #tiff

In reading the files, the following order is used with information read lower
on the list replacing information read higher:

Image Description Tag (TIFF only)

IPTC-NAA Tag (TIFF only)

resource information on this list. This means that an edit to the TIFF
info will not be recognized unless the image resource information is
removed. The TIFF data may be moved to after the image resource
information in a future version of Photoshop.

2 Note: It is a bug that the TIFF information comes prior to the image

Table 11-22 describes the standard TIFF tags and tag values that Photoshop
3.0 and later is able to read and write.

TIFF files under the Mac OS

For cross—platform compatibility, all TIFF information is stored in the data
fork. For interoperability with other Macintosh applications, however, some
information is duplicated in resources stored in the resource fork of the file.

For compatibility with image cataloging applications, the pnot resource id 0
contains references to thumbnail, keywords, and caption information stored
in other resources. The thumbnail picture is stored in a Pl CT' resource, the

keywords are stored in 'STR#' resource 128 and the caption text is stored in

"TEXT' resource 128. For more information on the format of these resources
see Inside Macintosh: QuickTime Components and the Extensis Fetch Awareness

Developer’s Toolkit.

All of the data from Photoshop’s File Info dialog is stored in 'ANPA' resource
10000. The TIFF file also contains 'STR ' resource -16396 indicating the
application that created the TIFF file. The string is “Adobe Photoshop™ 3.0”

for Photoshop 3.0 and “Adobe Photoshop® 4.0” for Photoshop 4.0.

Photoshop also creates 'i cl 8" -16455 and 'l CN#' —-16455 resources containing
thumbnail images which will be shown in the Mac OS Finder.
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Tag Photoshop reads Photoshop writes

IFD First IFD in file Only one IFD per file
NewSubFileType Ignored 0

ImageWidth 1 to 30000 1 to 30000

ImageLength 1 to 30000 1 to 30000

BitsPerSample 1, 2, 4,8, 16 (all same) 1, 8,16

Compression 1, 2,5, 32773 1,5
Photometricinterpretation 0,1,2,3,5,8 0 (1-bit), 1 (8-bit), 2, 3,5,8
FillOrder 1 No

ImageDescription

Printing Caption

Printing Caption

StripOffsets Yes Yes
SamplesPerPixel 1to 24 1to 24
RowsPerStrip Any Single strip if not com-

pressed, multiple strips if
compressed.

StripByteCounts Required if compressed Yes
XResolution Yes Yes
YResolution Ignored (square pixels Yes
assumed)

PlanarConfiguration lor2 1
ResolutionUnit 2o0r3 2
Predictor lor2 lor2
ColorMap Yes Yes
TileWidth Yes No
TileLength Yes No
TileOffsets Yes No
TileByteCounts Required if compressed No
InkSet 1 No
DotRange Yes, if CMYK Yes
ExtraSamples Ignored (except for count) 0
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Besides documents that the user creates in Adobe Photoshop (discussed in

the previous chapter), there are a number of other files used by Photoshop
to store information about colors, brushes, etc. These can be saved to files
and loaded into Photoshop for use at a later time or with different images.
These are referred to generically as “load files™.

Each load file has a unique file type and file extension associated with it.
Photoshop for Macintosh will recognize either, but does not require the use
of the extension. Photoshop for Windows will look for the given file
extension automatically; this can be overridden.

Many of the files, but not all, have version numbers written as short integers
in the first two bytes of the file.

Under the Mac OS, all information is stored in the data forks of Photoshop’s
load files. The files are completely interchangable with Windows or any
other platform.

reading and writing load files. Photoshop stores multi-byte values
with the high-order bytes first, big-endian, like on 680x0 systems
with the Mac OS. This is opposite of the way it is done on Intel
systems with Windows. For more information, see “Macintosh and
Windows development” in chapter 2.

2 Note: Consistent byte ordering is required across platforms when
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Arbitrary Map

Arbitrary Map files are loaded and saved in Photoshop’s “Curves” dialog.

Table 12-1: Arbitrary map file types

oS Filetype/extension
Mac OS 8BLT
Windows . AMP

There is no version number written in the file, and the file must be an even
multiple of 256 bytes long. Each 256 bytes is a lookup table, where:

1. The first byte of the table corresponds to byte zero of the image.
2. The last byte of the table corresponds to byte 255 of the image.

3. A NULL table that has no effect on an image is a linear table of bytes
from O to 255.

If the file has one table, it is applied to the image’s channels according to
these priorities:

1. If the image has a master composite channel, the table is applied to it.
If not, then:

2. If the image has a single active channel, the table is applied to it. If
not, then:

3. If the image has no composite channel and more than one active

channel, the table is not applied.

If the file has exactly three tables, it is applied to the image’s channels
according to these priorities:

1. The tables are assumped to represent RGB lookups. They are applied to
the first three channels in the image, leaving the master composite
untouched. Or:

2. If the image has a single active channel, the tables are converted to
grayscale and the result is applied to the active channel. Or:

3. The first table is treated as a master. The remaining tables are applied
to the image channels in turn (second table is applied to first channel,
third table is applied to second channel, etc.).

Single active channels

Photoshop handles single active channels in a special fashion. When saving a
map applied to a single channel, only one table is written to the file.
Similarly, when reading a file for application to a single active channel, the
master table is the one that will be used on that channel. This allows easy
application of a single file to both composite and grayscale images.
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Brushes settings files are loaded and saved in Photoshop’s “Brushes’ palette.
These are typically stored in the Goodi es/ Brushes & Patterns sub-folder
in the Mac OS, or the Brushes sub-directory in Windows.

Table 12-2: Brushes file types

oS Filetype/extension
Mac OS 8BBR
Windows . ABR

Table 12-3: Brushes file format

Length | Name Description

2 bytes version =1. Short integer.

2 bytes count A short integer indicating how many brushes are in the remain-
der of the file.

Variable | brushes Two types of brushes are currently supported: elliptical, com-

puted brushes and sampled brushes. Computed brushes are cre-
ated with the “New Brush” command; sampled brushes are
created from selected image data using the “Define Brush” com-
mand. See table 12-4.

Table 12-4: Brush components

Length | Name Description

2 bytes type A short integer indicating the type of brush. 1=Computed brush;
2=Sampled brush. Other values are currently undefined.

4 bytes size A long integer indicating the number of bytes in the remainder
of the brush definition. Photoshop uses this information to skip
over brush types that it doesn’t understand.

size data The contents depend on the type of brush. Computed brush data

bytes is always 14 bytes; sampled brush data varies in size depending
on the image data that makes up the brush tip.

Table 12-5: Computed

brush parameters

Length | Name Description

4 bytes miscellaneous | Long integer. Ignored.

2 bytes spacing Short integer from 0...999 where 0=no spacing.
2 bytes diameter Short integer from 1...999.

2 bytes roundness Short integer from 0...100.

2 bytes angle Short integer from -180...180.

2 bytes hardness Short integer from 0...100.

Table 12-6: Sampled brush parameters

Length | Name Description

4 bytes miscellaneous | Long. Ignored.

2 bytes spacing Short integer from 0...999 where 0=no spacing.

1 byte anti-aliasing 0=no anti-aliasing when applied; 1=anti-alias when applied.

Brushes with sampled data taller or wider than 32 pixels will
never be anti-aliased.
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Table 12-6: Sampled brush parameters (Continued)

Length | Name Description

8 bytes bounds Rectangle: Four short integers giving the bounds of the sampled
data in the order top, | eft, bottom ri ght.

16 bytes | bounds-long Rectangle, same as Bounds, but in four long integers.

2 bytes depth Depth of the sample data. Always 8.

Variable | image data | If the bounds are taller than 16384 pixels, the data is broken into

16384-line chunks. Each chunk is streamed as shown in table 12-
7.

Table 12-7: Sampled brush image data structure

Length | Name Description
2 bytes compression 0=Raw data, 1=RLE compressed.
Variable | data The brush tip image data is a single plane of grayscale data,

stored in scanline order, with no pad bytes.
If compression=0, the data is just the raw image data.

If compression=1, the data starts with the byte counts for all the
scan lines (equal to the number of rows, as described by the
bounds), with each count stored as a two-byte value. The RLE
compressed data follows, with each scan line compressed sepa-
rately. The RLE compression is the same compression algorithm
used by the Macintosh ROM routine PackBi t s, and the TIFF
standard.
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Color Table

Color Table files are loaded and saved in Photoshop’s “Color Table” dialog
(used with Indexed Color images), and can also be loaded into the “Colors™
palette.

Table 12-8: Color table file types

oS Filetype/extension
Mac OS 8BCT
Windows . ACT

There is no version number written in the file. The file is exactly 768 bytes
long, and contains 256 RGB colors:

1. The first color in the table is index zero.

2. There are three bytes per color in the order Red, Green, Blue.

If loaded into the “Colors” palette, the colors will be installed in the color
swatch list as RGB colors.
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Colors

Colors files are loaded and saved in Photoshop’s “Colors” palette. These are
typically stored in the Pal et t es sub-directory in Windows.

Table 12-9: Colors file types

OS Filetype/extension
Mac OS 8BCO
Windows . ACO

Table 12-10: Colors file format

Length Name Description

2 bytes version =1. Short integer.

2 bytes count Short integer indicating how many colors are in the file.
count *10 colors Each color is 10 bytes composed of a space byte and dat a.
bytes Described in table 12-11.

Table 12-11: Color structure

Length Name Description

2 bytes space A short integer indicated the color space the color belongs to as
shown in table 12-12.

8 bytes data Four short unsigned integers with the actual color data. if the
color does not require four values to specify, the extra values are
undefined and should be written as zeros. See table 12-12.

Table 12-12: Color space IDs

Color ID Name Description

0 RGB The first three values in the color data are red, green, and blue.
They are full unsigned 16-bit values as in Apple’s RGBCol or data
structure. Pure red=65535,0,0.

1 HSB The first three values in the color data are hue, saturation, and
brightness. They are full unsigned 16-bit values as in Apple’s HSV-
Col or data structure. Pure red=0,65535, 65535.

2 CMYK The four values in the color data are cyan, magenta, yellow, and
black. They are full unsigned 16-bit values. 0=100% ink. Pure
cyan=0,65535,65535,65535.

7 Lab The first three values in the color data are lightness, a chromi-
nance, and b chrominance.

Lightness is a 16-bit value from 0...10000. The chromanance com-
ponents are each 16-bit values from -12800...12700. Gray values
are represented by chrominance components of 0. Pure
white=10000,0,0.

8 grayscale | The first value in the color data is the gray value, from 0...10000.

Photoshop allows the specification of custom colors, such as those colors that
are defined in a set of custom inks provided by a printing ink manufacturer.
These colors can be stored in the “Colors” palette and streamed to and from
load files. The details of a custom color’s color data fields are not public and
should be treated as a black box.
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Table 12-13 gives the color space IDs currently defined by Photoshop for
some custom color spaces.

Table 12-13: Custom color spaces

Color ID Name

3 Pantone matching system

4 Focoltone colour system

5 Trumatch color

6 Toyo 88 colorfinder 1050

10 HKS colors (European Photoshop only)
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Command Settings File

Commands settings files are loaded and saved in Photoshop 3.0’s
“Commands” palette. This feature supplants the Function Key feature of
Photoshop 2.5. The Commands palette buttons are simple mappings to
Photoshop menu items, with optional function key shortcut and colorization.

functionality has been absorbed into the “Actions” palette. This

2 Note: The Commands palette does not exist in Photoshop 4.0. Its

section is provided for backwards compatibility and reference only.

Table 12-14: Command settings file types

(OR] Filetype/extension
Mac OS 8BFK
Windows . ACM

Table 12-15: Command settings file format

Length Name Description

2 bytes version =2. Short integer.

2 bytes count Number of command records in the file. There are no pad
bytes between records.

Variable records Command records, one after the other. Described in table 12-

16.

Table 12-16: Command record structure

Length

Name

Description

4 bytes

command ID

Command ID. Must be zero. Obsolete.

2 bytes

function
key ID

Integer from -15...15. Positive numbers map directly onto the
numbered function keys (F1, F2, etc.). Negative numbers indi-
cate that the shift key must be used for the shortcut
(Shift-F1, Shift-F2, etc.). Zero means the button has no key-
board shortcut. On Windows systems, values outside of -12 to
12 will be ignored as standard Windows systems have 12 func-
tion keys on the keyboard. Windows systems will also map 1
to 0, as the F1 key is reserved for Help. These numbers should
be unique across all entries in a Commands file. Photoshop
will ignore duplicates.

2 bytes

color index

Each command button can be assigned a color with which its
background will be tinted when drawn. There are eight pre-
defined colors: 0=None; 1=Red; 2=0range; 3=Yellow;
4=Green; 5=Blue; 6=Purple; 7=CGray.
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Table 12-16: Command record structure

Length Name Description
1 byte title Boolean flag indicating button title updating off/on. For
matching example, a button assigned to the “Layers” palette would
flag change text from “Show Layers” to “Hide Layers” automati-
cally as the state of the palette and the actual menu item
changes.
0=Don’t update. Button title has been changed from the
menu item text by the user and shouldn’t change unless by
user.
1=Update. Button title should automatically be updated to
match the command’s current menu item text.

Variable button title | Pascal-style string, with no pad bytes. This is the title of the
button that will be drawn on the Command palette. Usually
matches menu item text.

Variable command Pascal-style string, with no pad bytes. This is the key for find-

key ing the menu item in Photoshop’s menus. To distinguish menu

items which could be duplicated on different menus, a key
may include the title of the menu itself followed by a colon
(*“Mode:RGB Color”). This text is displayed in the options dia-
log for the button, but not on the Commands palette itself.
Evenif Ti t | eMat chi ng=1, the button text never contains the
menu title qualifier.
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Curves

Curves settings files are loaded and saved in Photoshop’s “Curves” dialog
and “Black Generation™ curve dialog (from within Separation Setup
Preferences). Curves files can also be loaded into any of Photoshop’s transfer
function dialogs, such as the Duotone Curve dialog from within Duotone
Options.

Note: When loaded into a transfer function dialog, only the first
curve in a Curves file is used.

Table 12-17: Curves file types

oS Filetype/extension
Mac OS 8BSC
Windows . CRV

Table 12-18: Curves file format

Length Name | Description

2 bytes version =1. Short integer.

2 bytes count Short integer indicating how many curves are in the file.
Variable curves Curves data, one after the other. Described in table 12-19.

Table 12-19: Curves data structure

Length Name Description

2 bytes point Short integer from 2...19 indicating how many points are in the
count curve.

point count * | curve Each curve point is a pair of short integers where the first num-

4 bytes points ber is the output value (vertical coordinate on the Curves dialog

graph) and the second is the input value. All coordinates have
range 0 to 255. See also Null curves, below.

Null curves
A NULL curve (no change to image data) is represented by the following
five—-number, ten-byte sequence in a file:

2 0 0 255 255.

Displaying ink percentages

Photoshop allows the option of displaying ink percentages instead of pixel
values; this is a display option only and the internal data is unchanged, with
100% ink equal to image data of 0 and 0% ink equal to image data of 255.

Curves data order

1. The first curve is a master curve that applies to all the composite chan-
nels (RGB) when in composite image mode.

2. The remaining curves apply to the active channels in order: curve two
applies to channel one, curve three applies to channel two, etc., up
until curve 17, which applies to channel 16.

Indexed color
The exception to the normal order, and the reason there are up to 19 curves,
is when the mode is Indexed color. In this case:
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1. The first curve is a master curve.

2. The next three curves are created for the Red, Green, and Blue portions
of the image’s color table, and they are applied to the first channel.

3. The remaining curves apply to any remaining alpha channel that is
active: for instance, if channel two is active, curve five applies to it; if
channel three is active, curve six applies to it, etc., up until curve 19,
which applies to channel 16.

Single active channels

Photoshop handles single active channels in a special fashion. When saving
the curves applied to a single channel, the settings are stored into the
master curve, at the beginning of the file. Similarly, when reading a curves
file for application to a single active channel, the master curve is the one
that will be used on that channel. This allows easy application of a single file
to both RGB and grayscale images.

Photoshop 3.0 and later Curves files and Photoshop 2.0

Photoshop 3.0 and later can write Curves files that Photoshop 2.0 will not be
able to read, because version 3.0 and later of Photoshop’s active channel
support is different from Photoshop 2.0’s. There could be more active
channels in a Curves dialog than 2.0 supported.

For maximum compatability with version 2.0, Photoshop 3.0 and later will
pad the file with NULL curves to always write at least five curves. The
presence of extraneous NULL curves will not affect a load operation.

Photoshop 3.0 and later Curves files and Photoshop 2.5

It is possible, however rare, to create a Curves load file with Photoshop 3.0
or later that cannot be read by Photoshop 2.5. Version 3.0 and later of
Photoshop allows a maximum of 24 channels per document, Photoshop 2.5
allows 16.
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Duotone options

Duotone settings files are loaded and saved in Photoshop’s “Duotone
Options” dialog.

Table 12-20: Duotone file types

(OR] Filetype/extension
Mac OS 8BDT
Windows . ADO

Table 12-21: Duotone file format

Length Name Description
2 bytes version | =1. Short integer.
2 bytes count Short integer from 1...4 indicating how many plates are in the
duotone spec. 1=Monotone; 2=Duotone; 3=Tritone; 4=Quadtone.
4*10 bytes ink Four ink colors, regardless of the number of plates. The contents
colors of the colors beyond the last plate specified by Count are unde-
fined. Each color is 10 bytes and described in table 12-22. It is
identical to the format in a Colors load file.
4*64 bytes ink Four ink names, regardless of the number of plates. Each name is
names streamed as a Pascal-style string with a length byte followed by
the string name. Names may not be more than 63 characters.
Each name is padded to occupy 64 bytes, including the length
byte. Any names beyond the last plate specified by Count should
be empty, size=0.
4*28 bytes ink Four ink curves, regardless of the number of plates. Described in
curves table 12-24.
2 bytes dot =20. Short integer. Kept for compatability with Photoshop 2.0.
gain Ignored.
11*10 bytes | overprint | Eleven ink colors, regardless of the number of plates. The num-
colors ber of defined overprints depends on Count .

Monotones=no overprint colors. Duotones=one overprint color.
Tritones=four overprint colors. Quadtones=11 overprint colors.
The contents of the colors beyond the last defined overprint are
undefined. Each color is 10 bytes and described in table 12-22. It
is identical to the format in a Colors load file.

Table 12-22: Duotone color structure

Length Name | Description

2 bytes space A short integer indicated the color space the color belongs to as
shown in table 12-23.

8 bytes data Four short unsigned integers with the actual color data. if the

color does not require four values to specify, the extra values are
undefined and should be written as zeros. See table 12-23.
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Table 12-23: Duotone color space IDs

Color ID Name Description

0 RGB The first three values in the color data are red, green, and blue.
They are full unsigned 16-bit values as in Apple’s RGBCol or data
structure. Pure red=65535,0,0.

1 HSB The first three values in the color data are hue, saturation, and
brightness. They are full unsigned 16-bit values as in Apple’s
HSVCol or data structure. Pure red=0,65535, 65535.

2 CMYK The four values in the color data are cyan, magenta, yellow, and
black. They are full unsigned 16-bit values. 0=100% ink. Pure
cyan=0,65535,65535,65535.

7 Lab The first three values in the color data are lightness, a chromi-
nance, and b chrominance.

Lightness is a 16-bit value from 0...10000. The chromanance com-
ponents are each 16-bit values from -12800...12700. Gray values
are represented by chrominance components of 0. Pure
white=10000,0,0.

8 grayscale | The first value in the color data is the gray value, from 0...10000.

Table 12-24: Ink curves structure
Length Name | Description
26 bytes transfer Array of 13 short integers from 0...1000 representing 0.0...100.0.
curve All but the first and last value may be -1, representing no point
on the curve. See Null transfer curve below.
2 bytes override =0. Short integer for compatibility. Ignored by Photoshop 3.0.

Null transfer curve
Any curves beyond the last plate specified by Count should be equal to the
NULL curve. A NULL transfer curve looks like this:

0, -1, -1,

-1, -1,

-1, -1, -1, -1, -1, -1, 1000.

Adobe Photoshop Software Development Kit 168



12. Load File Formats

Halftone screens

Halftone Screens settings files are loaded and saved in Photoshop’s Halftone
Screens dialog (from within Page Setup).

Table 12-25: Halftone screen file types

(OR] Filetype/extension
Mac OS 8BHS
Windows . AHS

Table 12-26: Halftone screens file format

Length Name Description

2 bytes version =5. Short integer.

4*18 bytes screens Four screen descriptions. See table 12-27.

variable curves For every screen which has a custom spot function, the text of
(see the PostScript function is written here. The functions are writ-
description) ten one after the other with no header information, in the

same order as the screen settings. The size of each custom
spot is the absolute value of its negative shape code.

Table 12-27: Halftone screen parameter structure

Length Name Description
4 bytes frequency Ink’s screen frequency, in lines per inch. Binary fixed point
value value with 16 bits representing the integer and fractional
parts from 1.0...999.999.
2 bytes frequency Units for the screen frequency. Lines per inch = 1; lines per
scale centimeter = 2. Only affects display, not Fr equency Val ue.
4 bytes angle Angle for screen. Binary fixed point value with 16 bits repre-

senting the integer and fractional parts from -180.0000 ...
180.0000, measured in degrees.

2 bytes shape code | Code representing the shape of the halftone dots. 0=Round;
1=Ellipse; 2=Line; 3=Square; 4=Cross; 6=Diamond. Custom
shapres are represented by a negative number. The absolute
value of the negative number is the size in bytes of the cus-
tom spot function described in table 12-26.

4 bytes miscellaneous | =0. Not currently used by Photoshop.

1 byte accurate Boolean. 1=Use accurate screens; 0=Use other.
screens

1 byte default Boolean. 1=Use printer’s default screens; 0=Use other.
screens
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Hue/Saturation settings files are loaded and saved in Photoshop’s “Hue/
Saturation” dialog.

Table 12-28: Hue/saturation file types

(OR] Filetype/extension
Mac OS 8BHA
Windows . HSS

Table 12-29: Hue/saturation file format

Length Name Description
2 bytes version =1. Short integer.
1 byte mode Boolean. 0=Use settings for hue-adjustment; 1=Use settings
for colorization.
1 byte padding Padding byte must be present but is ignored by Photoshop.
6 bytes colorization Three short integers Hue, Saturation, and Lightness from
—100...100. The user interface represents hue as -180...180, as
the traditional HSB color wheel, with red=0.
42 bytes hue- Three sets of seven short integers, from -100...100. Described
saturation in table 12-30.
settings

Table 12-30: Hue-saturation settings

Length

Name

Description

14 bytes

hue
settings

Seven short integers. The first value is the master hue change,
followed by six values.

For RGB and CMYK, those values apply to each of the six hex-
tants in the HSB color wheel: those image pixels nearest to
red, yellow, green, cyan, blue, or magenta. These numbers
appear in the user interface from -60...60, however the slider
will reflect each of the possible 201 values from -100...100.

For Lab, the first four of the six values are applied to image
pixels in the four Lab color quadrants, yellow, green, blue,
and magenta. The other two values are ignored (=0). The val-
ues appear in the user interface from -90 to 90.

14 bytes

saturation
settings

Seven short integers. The first is a master saturation value.
The other six are applied to pixels exactly the same as the hue
settings.

14 bytes

lightness
settings

Seven short integers. The first is a master lightness value. The
other six are applied to pixels exactly the same as the hue
settings.
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Ink colors setup

Ink Colors settings files are loaded and saved in Photoshop 3.0’s “Ink Colors
Setup” dialog, via the “Preferences” sub-menu.

Table 12-31: Ink colors file types

(OR] Filetype/extension
Mac OS 8BI C
Windows . API

Table 12-32: Ink colors setup file format

Length Name Description

2 bytes version =4. Short integer.

27*2 bytes ink colors Nine sets of three short integers specifying the xyY (CIE) val-
ues for the inks and their combinations. The inks are specified
in the order cyan, magenta, yellow, magenta-yellow (red),
cyan-yellow (green), cyan—-magenta (blue),
cyan—-magenta-yellow, followed by the white and black
points. Each set is written in the order xyY where:
x=0...10000, representing 0.0...1.0000. y=1...10000, represent-
ing 0.0001...1.0000. Y=0...20000, representing 0.00...200.00.

4*2 bytes gray Four short integers from 50...200, representing 0.5 to 2.00.

balance Specifies the gray color balance for CMYK.

2 bytes dot gain Short integer from -10...40, representing —10%...40%.
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Custom kernel

Kernel settings files are loaded and saved in Photoshop’s “Custom filter”
dialog.

Table 12-33: Custom kernel file types

(OR] Filetype/extension
Mac OS 8BCK
Windows . ACF
Format:
1. There is no version number written in the file.

2. The file is expected to be exactly 54 bytes long, representing 27 short
integers, described in table 12-34.

Table 12-34: Custom filter structure

Length Name Description

50 bytes weights The first 25 values are the custom weights from -999...999,
applied to pixels offset from each pixel by [-2,-2] to [2,2]. The
values progress through horizontal offsets first. See Weight

offset progression below.

27*2 bytes ink colors Nine sets of three short integers specifying the xyY (CIE) val-
ues for the inks and their combinations. The inks are specified
in the order cyan, magenta, yellow, magenta-yellow (red),
cyan-yellow (green), cyan—-magenta (blue),
cyan—-magenta-yellow, followed by the white and black
points. Each set is written in the order xyY where:

x=0...10000, representing 0.0...1.0000. y=1...10000, represent-
ing 0.0001...1.0000. Y=0...20000, representing 0.00...200.00.

2 bytes scale Short integer from 1...9999.

2 bytes offset Short integer from -9999...9999.

Weight offset progression
This is sample matrix for the weight offset progression:

{{-2,-2],[-1,-2],[ 0,-2],[ 1,-2],[ 2,-2],
(-2,-1].[(-1,-1].[ 0,-1].[ 1,-1].[ 2,-1],
(-2, 0],[-1, o],[ o, O],[ 1, O],[ 2, O],
(-2, 1].[(-1, 1], o, 1].[ 1, 1].[ 2, 1],
(-2, 2],[-1, 2],.[ O, 2],[ 1, 2],[ 2, 2]}
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Levels

Levels settings files are loaded and saved in Photoshop’s “Levels” dialog.

Table 12-35: Levels file types

oS Filetype/extension
Mac OS 8BLS
Windows . ALV

Table 12-36: Levels file format

Length Name Description

2 bytes version =2. Short integer.

290 bytes levels 29 sets of levels, each level contains 10 bytes of five short
records integers. Described in table 12-37.

Table 12-37: Level record structure

Length Name Description

2 bytes input floor Short integer from 0...253.

2 bytes input ceiling Short integer from 2...255.

2 bytes output floor | Short integer from 0...255. Matched to i nput fl oor.

2 bytes output ceiling Short integer from 0...255.

2 bytes gamma Short integer from 10...999 representing 0.1...9.99. Applied to
all image data.

Level record sets order

1. The first set of levels is the master set that applies to all of the
composite channels (RGB) when in composite image mode.

2. The remaining sets apply to the active channels individually; set two
applies to channel one, the set three to channel two, etc., up until set
25, which applies to channel 24.

3. Sets 28 and 29 are reserved and should be set to zeros.

Indexed color
The exception to the normal order is when the mode is Indexed:

1. The first set is a master set.

2. The next three sets are created for the Red, Green, and Blue portions
of the image’s color table, and they are applied to the first channel.

3. The remaining sets apply to any remaining alpha channels that are
active: for instance, if channel two is active, set five applies to it; if
channel three is active, set six applies to it, etc., up until channel 27,
which applies to channel 24.

4. Sets 28 and 29 are reserved and should be set to zeros.

Single active channels

Photoshop handles single active channels in a special fashion. When saving
the levels applied to a single channel, the settings are stored into the master
set, at the beginning of the file. Similarly, when reading a levels file for
application to a single active channel, the master levels are the ones that
will be used on that channel. This allows easy application of a single file to
both RGB and grayscale images.
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Photoshop 3.0 and later Levels files and Photoshop 2.5

There are two versions of the Levels file format. Photoshop 3.0 and later
reads both but only writes version 2. Because the maximum number of
channels was increased in Photoshop 3.0 from 16 to 24, Photoshop 3.0 and
later actually writes a longer Levels file than Photoshop 2.5. Photoshop 2.5 is
still capable of reading these files and ignores the extra data.
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Monitor setup

Monitor settings files are loaded and saved in Photoshop’s “Monitor Setup”
dialog, via the “Preferences” sub-menu in Photoshop 3.0, and under the File

menu in Photoshop 4.0.

Table 12-38: Monitor setup file types

oS Filetype/extension
Mac OS 8BMS
Windows . AMS

Table 12-39: Monitor setup file format

Length Name Description

2 bytes version =2. Short integer.

2 bytes gamma Short integer from 75...300 representing 0.75...3.00.

2*2 bytes white point | Two short integers as CIE chromaticity coordinates: x, y.
x=0...10000 representing 0.0...1.0000. y=1...10000 represent-
ing 0.0001...1.0000.

6*2 bytes phosphors Three sets of two integers giving x, y coordinates of the red,

green, and blue phosphors. x=0...10000 representing
0.0...1.0000. y=1...10000 representing 0.0001...1.0000. In the

order red x, red y; green x, green y; blue x, blue y.
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Replace color/Color range

Replace Color settings files are loaded and saved in Photoshop’s “Replace
Color” dialog. They are also used to load and save settings from the “Color
Range” dialog.

Table 12-40: Replace color/Color range file types

oS Filetype/extension
Mac OS 8BXT
Windows . AXT

Table 12-41: Replace color/Color range file format

Length | Name Description
2 bytes version =1. Short integer.
2 bytes color space | Short integer indicating what space the color components are in.
7=Lab color, 8=grayscale. No other values are supported.
6 bytes component Six unsigned byte values representing the range of colors within
ranges which a pixel’s color must fall to be considered selected for color
replacement, or color range selecting. Described in table 12-42.
2 bytes fuzziness Short integer from 0...200 controlling how colors close to
selected colors are affected.
6 bytes transform When used with Replace Color: Three short integers from
settings -100...100. Described in table 12-43.

When used with Color Range: Writes zeros into the three short
integers and ignores.

Table 12-42: Component range structure

Length | Name Description
1 byte low if Lab (col or space=7): low endpoint of L value
endpoint 1 . o, .
if grayscale (col or space=8): low endpoint of gray range
1 byte high if Lab: high endpoint of L value
endpoint 1 if grayscale: 0
1 byte low if Lab: low endpoint of a chromanance value
endpoint 2 | . )
if grayscale: 0
1 byte high if Lab: high endpoint of a chromanance value
endpoint2 | . )
if grayscale: 0
1 byte low if Lab: low endpoint of b chromanance value
endpoint 3 . ) .
if grayscale: low endpoint of gray range
1 byte high if Lab: high endpoint of b chromanance value
endpoint 3

if grayscale: high endpoint of gray range

Table 12-43: Replace color transform settings

Length | Name Description

2 bytes hue Short integer from -100...100. Hue change.

2 bytes saturation Short integer from -100...100. Saturation change.
2 bytes lightness Short integer from -100...100. Lightness change.
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Scratch Area

Scratch Area settings files are loaded and saved in Photoshop’s Scratch
palette.

Table 12-44: Scratch area file types

(OR] Filetype/extension
Mac OS 8BSR
Windows . ASR

Table 12-45: Scratch area file format

Length | Name Description
2 bytes version =1. Short integer.
Variable | data Scratch area data in the form of RGB image data. The three

planes are written one after the other in the order red, green,
blue. Described in table 12-46.

Table 12-46: Scratch area data structure

Length | Name Description

16 bytes | bounds Four long integers giving the bounds of the scratch data rectan-
gle in the order top, left, bottom, right. Photoshop 3.0 has a fixed
Scratch palette size and this will always be [0, 0, 89, 200]

2 bytes depth Depth of the current data plane. Always 8.

Variable | image data | Image data. Described in table 12-47.

Table 12-47: Scratch area image data structure

Length | Name Description

2 bytes compression 0=Raw data, 1=RLE compressed.

Variable | data Each plane of the image data is stored in scanline order, with no
pad bytes.

If compr essi on=0, the data = raw data.

If compr essi on=1, the data starts with the byte counts for all
the scan lines (equal to the number of rows, as described by the
bounds), with each count stored as a two-byte value. The RLE
compressed data follows, with each scan line compressed sepa-
rately. The RLE compression is the same compression algorithm
used by the Macintosh ROM routine PackBi t s, and the TIFF
standard.
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Selective Color settings files are loaded and saved in Photoshop’s “Selective
Color” dialog.

Table 12-48: Selective color file types

(OR] Filetype/extension
Mac OS 8BSV
Windows . ASV

Table 12-49: Selective color file format

corrections

Length | Name Description

2 bytes version =1. Short integer.

2 bytes correction Short integer. 0=Apply color correction in relative mode; 1=Apply
method color correction in absolute mode.

80 bytes | plate Ten eight-byte correction records, described in table 931.

Table 12-50: Plate correction structure

Length | Name Description

2 bytes cyan Short integer from -100...100. Amount of cyan correction.

2 bytes magenta Short integer from -100...100. Amount of magenta correction.
2 bytes yellow Short integer from -100...100. Amount of yellow correction.

2 bytes black Short integer from -100...100. Amount of black correction.

Record order

1. The first record is ignored by Photoshop 3.0 and is reserved for future
use. It should be set to all zeroes.

2...10. The rest of the records apply to specific areas of colors or lightness
values in the image, in the following order: reds, yellows, greens,
cyans, blues, magentas, whites, neutrals, blacks.
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Separation settings files are loaded and saved in Photoshop’s “Separation
Setup” dialog, via the “Preferences” sub-menu.

Table 12-51: Separation file types

(OR] Filetype/extension
Mac OS 8BSS
Windows . ASP

Table 12-52: Separation file format

Length | Name Description

2 bytes | version =300. Short integer.

2 bytes separation type Boolean. 0=UCR separations; 1=GCR separations.

2 bytes black limit Short integer from 0...100 giving the black ink limit.

2 bytes total limit Short integer from 200...400 giving the total ink limit.

2 bytes UCA amount Short integer from 0...100 giving the undercolor addition
for GCR separations.

Variable | black generation Spline curve detailed in table 12-53. Identical to the

curve

Curves data format in table 12-19.

Table 12-53: Black generation

curve data structure

Length | Name Description

2 bytes point count Short integer from 2...19 indicating how many points are
in the curve.

2* point curve points Each curve point is a pair of short integers where the first

count number is the output value (vertical coordinate on the

bytes Black Generation dialog graph) and the second is the
input value. All coordinates have range 0 to 255. See Null
curves.

Null curves

A NULL curve (no change to image data) is represented by the following
five-number, ten-byte sequence in a file:

2 0 0 255 255.

Note:
&The bl ack generation curve and the UCA |imt must both be
present even if the separati on type is set to UCR (=0).
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Separation tables

12. Load File Formats

Separation Table files are loaded and saved in Photoshop’s “Separation

Tables” dialog.

Table 12-54: Separation tables file types

(OR] Filetype/extension
Mac OS 8BST
Windows . AST

Format:

1. If the size of the fileis33 * 33 * 33 * 4, then the file consists only
of an Lab->CMYK table as currently documented.

2. If the size of the fileis33 * 33 *

33 + 256 * 3, then the file

consists only of a CMYK->Lab table as currently documented.

3. Otherwise, the file has the format listed in table 12-55.

Table 12-55: Separation table file format

Length Name Description

2 bytes version =300. Short integer.

1 byte has Lab to CMYK Boolean. 0=No; 1=Contains Lab—->CMYK table.
1 byte has CMYK to Lab Boolean. 0=No; 1=Contains CMYK->Lab table.

33*33*33*4 bytes

Lab to CMYK table

If hasLabt oCMYK=1 then this section contains
CMYK colors for 33*33*33 Lab colors. The
CMYK colors are written in interleaved order,

one byte each ink. 0=100%, 255=0%. See Gen-
erating Lab source colors below.

(33*33*33 +256)*3
bytes

CMYK to Lab table

If hasCMYKtoLab=1 then this section contains
Lab colors for 33*33*33+256 CMYK colors. The
Lab colors are written in interleaved order, one

byte per component. See Generating CMYK
source colors below.

1 byte has gamut table Boolean. 0=No; 1=gamut table follows.

1 byte filler If hasGamnut Tabl e=0 then this byte will not be
present.
If hasGamnut Tabl e=1 then this byte should be
set to 1 for compatibility.

(((33*33*33L)+7)>>3) | gamut table If hasGanut Tabl e=0 then this field will not be

bytes present.

If hasGanut Tabl e=1 then this is the gamut

table. The gamut table is a bit table indexed in
the same way as the Lab- >CMYK table with the
high bit of the first byte at index 0. See Testing

for bits in the gamut table, below.
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Generating Lab source colors

The Lab colors that are the source colors can be generated from the
Lab—>CMYK table with the following routine:

for (i =0; i< 33; i++)
for (j =0; j <33 j++)
for (n =0; n < 33; n++)

{
L=Mn (i * 8, 255);
a=Mn(j * 8 255);
b=Mn(n* 8, 255);
}

Generating CMYK source colors

The CMYK colors that are the source colors can be generated from the
CMYK—>Lab table with the following routine:

for (i =0; i< 33; i++)
for (j =0; j <33, j++)
for (n =0; n < 33; n++)

{
c=Mn (i * 8, 255);
m= Mn (j * 8, 255);
y =Mn (n * 8, 255);
k = 255;
}
for (i =0; i < 256; i++)
{
¢ = 255;
m = 255;
y = 255;
k =1i;
}

Testing for bits in the gamut table
To test the bit at bi t | ndex, use table:

[bitlndex >> 3] & (0x0080 >> (bitlndex & 0x07))) != 0.

12. Load File Formats

bi t | ndex itself is calculated in the same way you would calculate an index

into the Lab—>CMYK table.

A result of 1 indicates that the color is in gamut and O indicates that it is out

of gamut.

Adobe Photoshop Software Development Kit

181



12. Load File Formats

Transfer function

Transfer Function settings files are loaded and saved in Photoshop’s
“Duotone Curve” dialog from within “Duotone Options” and “Transfer
Function” dialogs from within Page Setup. Transfer Function files can also
be loaded into any of Photoshop’s curves dialogs, such as the Curves color
adjustment dialog.

Table 12-56: Transfer function file types

(OR] Filetype/extension
Mac OS 8BTF
Windows . ATF

Table 12-57: Transfer function file format

Length Name Description

2 bytes version =4. Short integer.

112 bytes functions There are four transfer functions in the file, described in
table 12-58.

Table 12-58: Transfer function structure

Length Name Description

26 bytes curve Array of 13 short integers from 0...1000 representing
0.0...100.0. All but the first and last value may be -1, repre-

senting no point on the curve. See Null transfer curve below.

2 bytes override Boolean. O=Let printer supply curve; 1=Override printer’s
default transfer curve.

Null transfer curve
Any curves beyond the last plate specified by Count should be equal to the
NULL curve. A NULL transfer curve looks like this:

o -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, 1000.

printer transfer functions for grayscale images, for instance,
Photoshop writes four copies of the single transfer function specified
in the user interface.

2 Note: The file always contains four functions. When writing the
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A. Data Structures

This appendix provides information about various data structures used by
plug-in modules.

Information about the Pi PL and Pi M data structures is contained in the

document Plug-in Resource Guide.pdf. The different plug-in parameter blocks
are described in their respective chapters.
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A. Data Structures

PSPixelMap

typedef struct PSPi xel Map

{
i nt 32 ver si on;
VRect bounds;
i nt 32 i mgeMode;
i nt 32 r owByt es;
i nt 32 col Byt es;
i nt 32 pl aneByt es;
voi d *baseAddr;
/* Fields newin version 1. */
PSPi xel Mask *mat ;
PSPi xel Mask *masks;
i nt 32 maskPhaseRow,
i nt 32 maskPhaseCol ;
} PSPi xel Map;

Table A-1: PSPixelMap structure

Type

Field

Description

int32

version

=1. Future versions of Photoshop may support additional
parameters and will support higher version numbers for
PSPi xel Map’s.

VRect

bounds

The bounds for the pixel map.

int32

imageMode

The mode for the image data. The supported modes are
grayscal e, RGB, CMYK, and Lab. Additionally, if the mode
of the document being processed is Duot oneMode or

| ndexedCol or Mode, you can pass pl ugl nModeDuot one or
pl ugl nModel ndexedCol or.

int32

rowBytes

The offset from one row to the next of pixels.

int32

colBytes

The offset from one column to the next of pixels.

int32

planeBytes

The offset from one plane of pixels to the next. In RGB, the
planes are ordered red, green, blue; in CMYK, the planes
are ordered cyan, magenta, yellow, black; in Lab, the
planes are ordered L, a, b.

void *

baseAddr

The address of the byte value for the first plane of the top
left pixel.

PSPixelMask *

mat

For all modes except indexed color, you can specify a mask
to be used for matting correction. For example, if you have
white matted data to display, you can specify a mask in this
field which will be used to remove the white fringe. This
field points to a PSPi xel Mask structure (see below) with a
maskDescri pti on indicating what type of matting needs
to be compensated for. If this field is NULL, Photoshop per-
forms no matting compensation. If the masks are chained,
only the first mask in the chain is used.

PSPixelMask *

masks

This points to a chain of PSPi xel Masks which are multi-
plied together (with the possibility of inversion) to estab-
lish which areas of the image are transparent and should
have the checkerboard displayed. kSi npl ePSMask,

kBl ackMat PSMask, kWhi t eMat PSMask, and

kGr ayMat PSMask all operate such that 255=opaque and

O=transparent. kl nver t PSMask has 255=transparent and
O=opaque.

int32

maskPhaseRow

int32

maskPhaseCol

The phase of the checkerboard with respect to the top left
corner of the PSPi xel Map.
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A. Data Structures
PSPixelMask
typedef struct PSPi xel Mask
{
struct PSPi xel Mask * next
voi d * maskDat a;
i nt 32 r owByt es;
i nt 32 col Byt es;
int32 maskDescri ption;
} PSPi xel Mask;
Table A-2: PSPixelMask structure
Type Field Description
PSPi xel Mask * next A pointer to the next mask in the chain
void * maskData A pointer to the mask data.
int32 rowBytes The row step for the mask.
int32 colBytes The column step for the mask.
int32 maskDescription The mask description value, which is one of the
following:
0=kSi npl ePSMask
1=kBl ackMat PSVask
2=k G ayMat PSVask
3=kWhi t eMat PSMask
4=kl nver t PSVask
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A. Data Structures

ColorServicesinfo

This data structure is used in the Col or Ser vi ces callback function. See
chapter 3 and the notes following table A-3 for more details.

typedef struct Col orServiceslnfo

{

i nt32 infoSize;

intl6 sel ector;

i nt 16 sourceSpace;

int16 result Space;

Bool ean resul t Ganut | nf oVal i d;
Bool ean resultl nGanut;

voi d *reservedSour ceSpacel nf o;
voi d *reservedResul t Spacel nf o;
i nt 16 col or Conmponent s[ 4] ;

voi d *reserved,;

uni on

}

{
Str255 *pi cker Pronpt;

Poi nt *gl obal Sanpl ePoi nt ;
i nt 32 speci al Col orl D
} sel ector Paranet er;

Col or Ser vi cesl nf o;

Table A-3: ColorServicesinfo structure

Type Field Description
int32 infoSize Size of the Col or Servi cesl nf o record in bytes. The
value is used as a version identifier in case this record is
expanded in the future. It can be filled in like so:
Col or Servi cesl nfo request| nfo;
requestinfo.infoSize = sizeof (requestl|nfo);
intlé selector Operation performed by the Col or Ser vi ces callback.
O=pl ugl ncol or Ser vi cesChooseCol or
1=pl ugl ncol or Ser vi cesConvert Col or
2=pl ugl ncol or Ser vi cesSanpl ePoi nt
3=pl ugl ncol or Servi cesCet Speci al Col or
intlé sourceSpace Indicates the color space of the input color contained in

col or Conponent s.

For pl ugl ncol or Servi cesChooseCol or the input
color is used as an initial value for the picker.

For pl ugl ncol or Servi cesConvert Col or the input
color will be converted from the color space indicated by
sour ceSpace to the one indicated by resul t Space.

O=pl ugl ncol or Servi cesRGBSpace
1=pl ugl ncol or Ser vi cesHSBSpace

2=pl ugl ncol or Ser vi cesCMYKSpace
3=pl ugl ncol or Servi cesLabSpace
4=pl ugl ncol or Servi cesG aySpace
5=pl ugl ncol or Servi cesHSLSpace
6=pl ugl ncol or Ser vi cesXYZSpace
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A. Data Structures

Table A-3: ColorServicesinfo structure (Continued)

speci al Col or | Dshould be either:
O=pl ugl ncol or Servi cesFor egr oundCol or or
1=pl ugl ncol or Servi cesBackgr oundCol or.

Type Field Description

intl6 resultSpace Desired color space of the result color. The result will be
contained in the col or Conponent s field.
For the pl ugl ncol or Servi cesChooseCol or selector,
resul t Space can be set to
—1=pl ugl ncol or Servi cesChosenSpace to return the
color in whichever color space the user chose. In that
case, resul t Space will contain the chosen color space
on output.

Boolean | resultGamutinfoValid This output only field indicates whether the
resul t I nGanut field has been set. In Photoshop 3.0 and
later, this will only be true for colors returned in the
pl ugl ncol or Servi cesCMYKSpace color space.

Boolean | resultinGamut Boolean. Indicates whether the returned color is in
gamut for the currently selected printing setup. Only
meaningful if resul t Ganut | nf oVal i d=TRUE.

void * reservedSourceSpacelnfo | =NULL, otherwise returns parameter error .

void * reservedResultSpacelnfo =NULL, otherwise returns parameter error .

intl6 colorComponents[4] | Actual color components of the input or output color.
See table A-4.

void * reserved =NULL, otherwise returns parameter error .

union selectorParameter This union is used for providing different information

based on the selector field: pi cker Pronpt ,
gl obal Sanpl ePoi nt, or speci al Col or| D.

The pi cker Pronpt variant contains a pointer to a
Pascal string which will be used as a prompt in the color
picker for the pl ugl ncol or Servi cesChooseCol or call.
NULL can be passed to indicate no prompt.

gl obal Sanpl ePoi nt points to a Poi nt record that is
the current sample point.

Table A-4: colorComponents array structure

Color | color color color color

space A Components[0] | Components[1l] | Components[2] | Components[3]

RGB red from 0...255 green from 0...255 | blue from 0...255 undefined

HSB hue from 0...359 saturation from brightness from undefined
degrees 0...255 0...255

representing representing
0%...100% 0%...100%

CMYK | cyan from 0...255 magenta from yellow from black from 0...255
representing 0...255 0...255 representing
100%...0% representing representing 100%...0%

100%...0% 100%...0%

HSL hue from 0...359 saturation from luminance from undefined
degrees 0...255 0...255

representing representing
0%...100% 0%...100%
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Table A-4: colorComponents array structure (Continued)

Color | color color color color
space A Components[0] | Components[1l] | Components[2] | Components[3]
Lab luminance value a chromanance b chromanance undefined
from 0...255 from 0...255 from 0...255
representing representing representing
0...100 -128...127 -128...127
Gray gray value from undefined undefined undefined
scale 0...255
XYZ X value from Y value from Z value from undefined
0...255 0...255 0...255
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A. Data Structures

PluginMonitor

A number of the plug-in module types get passed monitor descriptions via
the Pl ugl nMoni t or structure. These descriptions basically detail the
information recorded in Photoshop’s “Monitor Setup” dialog and are passed
in a structure of the following type:

typedef struct Pl ugl nMonitor
{
Fi xed ganms,;
Fi xed redX;
Fi xed redy,
Fi xed greenX;
Fi xed greeny;
Fi xed bl ueX;
Fi xed bl ueY;
Fi xed whiteX;
Fi xed whiteY,;
Fi xed anbi ent;
} Pl ugl nhbni tor;

Table A-5: PluginMonitor structure

Type Field Description
Fixed gamma This field contains the monitor’s gamma value or zero if
the whole record is invalid.

Fixed redX These fields specify the chromaticity coordinates of the
: monitor’s phosphors.

Fixed redY

Fixed greenX

Fixed greenY

Fixed blueX

Fixed blueY

Fixed whiteX These fields specify the chromaticity coordinates of the
- - monitor’s white point.

Fixed whiteY

Fixed ambient This field specifies the relative amount of ambient light in

the room. Zero means a relatively dark room, 0.5 means
an average room, and 1.0 means a bright room.
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Resolutioninfo

A. Data Structures

This structure contains information about the resolution of an image. It is
written as an image resource. See the Document file formats chapter for more

details.

struct Resol utionlnfo

{
Fi xed hRes;
intl6 hResUni t;
int1l6 wi dt hUni t;
Fi xed VRes;
intl6 vResUni t ;
intl6 hei ght Uni t;
s
Table A-6: Resolutioninfo structure
Type Field Description
Fixed hRes Horizontal resolution in pixels per inch.
intl6é hResUnit 1=display horitzontal resolution in pixels per inch; 2=dis-
play horitzontal resolution in pixels per cm.
intl6 widthUnit Display width as 1=inches; 2=cm; 3=points; 4=picas; 5=col-
umns.
Fixed vRes Vertial resolution in pixels per inch.
intl6é vResUnNit 1=display vertical resolution in pixels per inch; 2=display
vertical resolution in pixels per cm.
intl6 heightUnit Display height as 1=inches; 2=cm; 3=points; 4=picas; 5=col-
umns.
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Displaylinfo

A. Data Structures

This structure contains display information about each channel. It is written
as an image resource. See the Document file formats chapter for more details.

struct Displaylnfo

{
intl6

intl6
intl1l6
char
char

H

col or Space;

color[4];
opacity; /1 0..100
ki nd; /1l selected = 0, protected =1

paddi ng; /1 should be zero

Table A-7: Displayinfo Color spaces

Color ID Name Description

0 RGB The first three values in the color data are red, green, and blue.
They are full unsigned 16-bit values as in Apple’s RGBCol or data
structure. Pure red=65535,0,0.

1 HSB The first three values in the color data are hue, saturation, and
brightness. They are full unsigned 16-bit values as in Apple’s
HSVCol or data structure. Pure red=0,65535, 65535.

2 CMYK The four values in the color data are cyan, magenta, yellow, and
black. They are full unsigned 16-bit values. 0=100% ink. Pure
cyan=0,65535,65535,65535.

7 Lab The first three values in the color data are lightness, a chromi-
nance, and b chrominance.

Lightness is a 16-bit value from 0...10000. The chromanance com-
ponents are each 16-bit values from -12800...12700. Gray values
are represented by chrominance components of 0. Pure
white=10000,0,0.

8 grayscale | The first value in the color data is the gray value, from 0...10000.

The table is identical to the Colors load file format Color space ID, table 12-12.
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B. OLE Automation

by Robert A. Swirsky, Photoshop Engineering

Adobe Photoshop 4.0 supports OLE automation. With an OLE automation
controller, like Microsoft’s Visual Basic, Visual Basic for Applications, or
Borland’s Delphi, Adobe Photoshop 4.0 can open and close documents and
execute Action scripts.

platforms. It is not available on Windows 3.1 or Macintosh. A similar
external automation mechanism exists on the Macintosh using
AppleScript.

2 OLE automation is only available on Windows 95 and Windows NT
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B. OLE Automation

Automation basics

Photoshop 4.0 implements the “Actions” palette, permitting a user to record
a sequence of actions and play them back. See the chapter on Scripting for
more information.

The actions in the actions palette are exposed via OLE Automation. Once an
Action has been recorded, it can be played back using OLE Automation in

addition to interactively by pressing the play button in the Actions palette.

Automation objects

Several Adobe Photoshop automation objects can be instantiated from an OLE

automation controller. By accessing properties and methods associated with
different objects, you can make Photoshop open, close, and save documents,
as well as run pre-recorded scripts. The Automation Objects are:

Application
Document

Actions Collection

W o

Action

Application objects
Use an application object to start or quit the host; create a document object, or
run a script by name.

Table B-1: Application object attributes

Name Type Parameters | Description

Actions Property n/a Returns an Actions Collection, which con-
tains all the actions int he currently
loaded Actions palette.

FullName Property n/a The full name of the application.

Open Method BSTR Opens a new document and returns a doc-
ument object.

PlayAction Method BSTR Plays an action by name on the current
document.

Quit Method none Exits the host.

Document objects
Document objects are instantiated by calling Open from the application object.

Table B-2: Document object attributes

Name Type Parameters | Description

Activate Method None Make this document the active document
and default target.

Close Method None Save changes and close document.

SaveTo Method BSTR Save the document under a different
name.

Title Property n/a The title (filename) of this document.
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Actions collection object
The actions collection object represents all the scripts currently loaded in the
Actions palette. In addition to the attributes in table B-3, it also supports the
For Each construct in Visual Basic automation controllers.

B. OLE Automation

Table B-3: Actions collection object attributes

Name Type Parameters | Description

Count Method None Returns the number of scripts in the
Actions palette.

Item Method Integer Returns a particular action object.

Action objects

Action objects are the individual scripts in the Actions palette.

Table B-4: Action object attributes

Name Type Parameters | Description
Name Property n/a The name (title) of this script.
Play Method None Play this script.
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B. OLE Automation

Creating OLE Automation with Visual Basic

This section contains programming examples that show how to use Microsoft
Visual Basic to access the OLE automation objects for Photoshop 4.0.

Creating and destroying an application object

Use Visual Basic’s Cr eat eObj ect procedure to instantiate a Photoshop
application object. The object can be destroyed with the application object’s
Qui t method, or by setting the object to Not hi ng, causing the reference
count to decrement to zero.

D m App as bj ect
Set App = CreateCbject (" Photoshop. Application")

App. Qui t

Photoshop’s automation class factory is a single use object that can only be
used by one automation controller at a time. You’ll get a message that the
Photoshop object can’t be created if it is already in use by another
application.

Opening and closing documents

The application object’s Open method creates a new docunent object. it
takes a file name (with path) as a parameter and returns a docunent object.
Exceptions are raised:

1. If the file can’t be opened because it doesn’t exist;
2. If the file is in an unrecognized format;
3. If Photoshop is in a modal state and can’t process requests at this time.

These exceptions can be caught with Visual Basic’s On Err or statement.

To close a document and save any changes that have been made, use the
document object’s Cl ose method.

Dim App as bj ect

Di m Phot oDoc as Obj ect

Set App = CreateQ bj ect ("Phot oshop. Application")

Set Phot oDoc = App. Open("C:\fil es\ phot oshop\ MyPi ct ure. PSD")
Phot oDoc. Cl ose

App. Qui t
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Running an action script by name

Typically, you’ll want to perform an action on the current document by
executing a script from the palette. You can run a script by specifying its
name, or you can iterate among all the currently loaded scripts and run any
or all of them.

To run an action by name, use the Pl ayActi on method from the Application
object. Adding to our previous example, we’ll run an action called “BlurMe”
on the active document. If you have more than one document object
instantiated, target one of them by calling its Act i vat e method.

D m App as bj ect

Di m Phot oDoc as Obj ect

Set App = CreateQ bj ect ("Phot oshop. Application")

Set Phot oDoc = App. Open("C:\fil es\ phot oshop\ MyPi ct ure. PSD")
App. Pl ayActi on(" Bl ur Me")

Phot oDoc. Cl ose

App. Qui t

PlayAction returns a Boolean value that indicates whether the action was
found and played or not. If the action doesn’t exist, Pl ayAct i on will return
FALSE. If the action cannot be played because the host is in a modal state,
this method will raise an exception that can be handled with Visual Basic’s
On Error statement.

Saving under a different name
To save the file under a different name, use the document object’s SaveTo

method to specify a name.

D m App as bj ect

Di m Phot oDoc as Obj ect

Set App = CreateQ bj ect ("Phot oshop. Application")

Set Phot oDoc = App. Open("C:\fil es\ phot oshop\ MyPi ct ure. PSD")
App. Pl ayActi on(" Bl ur Me")

Phot oDoc. SaveTo(" MyNewPi ct ur e. PSD'

Phot oDoc. O ose

App. Qui t

If you don’t specify a fully qualified path name, the file will be saved relative
to the directory of the original file. Fully qualified path names beginning
with a backslash or a drive letter are used as-is. If the file cannot be saved to
the specified path, the host will raise a “Can’t open file” exception.
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Iterating through a collection of actions

The applciation object’s Acti ons method returns a collection object that can
be used to step through all the action objects currently loaded in the
palette. The following example steps through all the available actions,
asking the user to run a particular script. The name of an individual action in
the collection is obtained through the action object’s Name method.

If an action’s Pl ay method cannot play the script, it raises an “Unexpected”
exception that can be caught with Visual Basic’s On Err or statement.

Dim App as nj ect
Di m Phot oDoc as Obj ect
Set App = CreateQ bj ect ("Phot oshop. Application")
Set Phot oDoc = App. Open("C:\fil es\ phot oshop\ MyPi ct ure. PSD")
For Each Action in App.Actions
response = MsgBox(Action. Name, vbYesNo, "Run this Action?")
if response = vbYes then
Action. Pl ay
End I f
Phot oDoc. SaveTo(" MyNewPi ct ur e. PSD'
Phot oDoc. C ose

App. Qui t
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cannotUndo 90
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code fragment manage 24
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CodeWarrior, See Metrowerks
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Color data 145

color index 163
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colorization 170

ColorMap 155
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export modules 74
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fat plug-ins (Macintosh) 23

fileName 70, 79

fileType 110

filler 180

FillOrder 155

filter modules 81
FilterRecord parameter block 86
filterSelectorContinue 84
filterSelectorFinish 84
filterSelectorParameters 82
filterSelectorPrepare 83
filterSelectorStart 84

filterCase 89

filterRect 86

filterSelectorContinue 85

Index

Adobe Photoshop Software Development Kit

201



filterSelectorFinish 85

filterSelectorStart 84

FlagSet 17

floatCoord 88

Focoltone 162
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GetPIResourceProc 57
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GetProperty() 141
getPropertyObsolete 53
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Grayscale 139
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handle suite 48

handleProcs 62, 72, 79, 89, 110, 116
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has gamut table 180
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haveMask 87

heap space 21

height 152

heightUnit 190

high endpoint 176

hiPlane 66, 70, 78, 97, 104, 107
History 74

HKS colors 162
hostDisposeHdl 109
hostModes 71, 108
hostNewHdI 109

HostProc 35

hostProc 62, 71, 79, 88, 108, 116
hostSig 62, 71, 79, 88, 108, 116
hRes 190

hResUnit 190

HSB 161, 168, 191

hue 176

hue settings 170
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HyperCard 12

icl8 143, 154

ICN# 143, 154

IFD 155

[llustratorExport 74
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image resources 105
image services 14

Image services suite 50
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imageHRes 70, 78, 88, 107
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imageMode 69, 78, 88, 106, 184
imageRsrcData 109
imageRsrcSize 109
imageServicesProcs 62, 73, 80,91, 116
imageSize 69, 78, 86, 106
imageVRes 70, 78, 88, 107
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inColumnBytes 91

inData 87

infoSize 186

inHiPlane 87
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InkSet 155

inLayerMasks 90
inLayerPlanes 90

Index

Adobe Photoshop Software Development Kit

203



inLoPlane 87
inNonLayerPlanes 90
inPlaneBytes 91
inPostDummyPlanes 91
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input floor 173
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inputRate 90

inRect 87

inRowBYytes 87
interpolatelD 50
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inTransparencyMask 90
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IPTC-NAA 140
IPTC-NAA 154
isFloating 87
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JPEG 140
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kBlackMatPSMask 185
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Kind 149
kinvertPSMask 185
kSimplePSMask 185
kWhiteMatPSMask 185
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Lab 161, 168, 191
Lab to CMYK table 180
Lab—>CMYK 181
Layer 147
Layer blending ranges 148
Layer mask data 148
Layer name 148
Layer top 147
layerMasks 80
layerPlanes 80
Layers 145
Layers structure 147
leading 152
Length 145
levels records 173
lightness 176
lightness settings 170
linear bank 21
load files
Arbitrary Map 157
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Colors 161
Command Settings File 163
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Custom kernel 172
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Halftone screens 169
Hue/Saturation 170
Ink colors setup 171
Levels 173
Monitor setup 175
Replace color/Color range 176
Scratch Area 177
Selective color 178
Separation setup 179
Separation tables 180
Transfer function 182
load files, description 156
LockBufferProc 39
LockPIHandleProc 48
Long 17
loPlane 66, 70, 78, 97, 104, 107
low endpoint 176

M

Macintosh
code fragment manager 23
fat plug-ins 23
PowerMac native plug-ins 23
MacPaint 93
MACTODOS.EXE 31
magenta 178
maskData 88, 185
maskDescription 185
maskPadding 90
maskPhaseCol 184
maskPhaseRow 184
maskRate 90
maskRect 88
maskRowBytes 88
Masks 145
masks 184
maskTileHeight 91
maskTileOrigin 91
maskTileWidth 91
mat 184
maxData 69, 78, 106
maxDataBytes 106
maxRsrcBytes 106
maxSpace 86
memory management strategies
setting maxData 21
Metrowerks CodeWarrior 26

notes for CodeWarrior Bronze users 27

minDataBytes 106
minRsrcBytes 106
Mode 144

mode 151,170
monitor 72, 79, 88, 109
Motorola 13
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NearestBase 58
needTranspose 71, 108
NewPIHandleProc 48
NewSubFileType 155
next 185
nonLayerPlanes 80
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numFrames 152
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Opacity 147, 149

options sequence 94, 99
OSType 17

Outbound 74
outColumnBytes 91
outData 87
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outinvertedLayerMasks 91
outLayerMasks 91
outLayerPlanes 91
outLoPlane 87
outNonLayerPlanes 91
outPlaneBytes 91
outPostDummyPlanes 91
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output ceiling 173
output floor 173
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outRect 87

outRowBytes 87
outTileHeight 91
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outTileWidth 91
outTransparencyMask 91
Overlay color space 149
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override 168, 182
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packing 152

pad channels 151
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Pantone 162

phosphors 175
Photometricinterpretation 155
Photoshop EPS files 150
PlCategoryProperty 95
PicComment 105

PICT 143, 154

PiMI 13, 23

PINameProperty 95

PiPL 13, 23, 26

PIPriorityProperty 95
PIResampleProc 50
PIWin32X86CodeProperty 29

Pixel data 147

PlanarConfiguration 155
planeBytes 66, 70, 97, 104, 108, 184
planeMap 71, 108

planes 69, 78, 86, 107

plate corrections 178

platformData 72, 79, 88, 109
plug-in hosts 12

plug-in modules 12

Plug-in Property List See PiPL
plugincolorServicesBackgroundColor 187
plugincolorServicesChooseColor 186
plugincolorServicesCMYKSpace 186
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plugincolorServicesLabSpace 186

plugincolorServicesRGBSpace 186

plugincolorServicesSamplePoint 186

pluglincolorServicesXYZSpace 186

PLUGINDIRECTORY 16, 30

PluginMonitor 189

point count 165, 179

PowerPC 13

Predictor 155

Premiere 152

premiereHook 89

Print flags 139

processEvent 62, 72, 79, 89, 109, 116

ProcessEventProc 35

progressProc 62, 69, 78, 86, 106, 116

propCopyright 56

property suite 53
propBigNudgeH 55
propBigNudgeV 55
propCaption 55
propChannelName 55
propClippingPathindex 55
propHardwareGammaTable 56
proplmageMode 55
propinterpolationMethod 55
propNumberOfChannels 55
propNumberOfPaths 55
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propPathName 55
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propSerialString 56
propTargetPathindex 55
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propertyProcs 73, 80, 110

Propetizer 74, 81
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propGridMinor 56

propinterfaceColor 53, 56

propRulerOriginH 55

propRulerOriginV 55

propTitle 56

propURL 56

propWatchSuspension 56

pseudo-resource suite 57

PSImagePlane structure 50

PSPixelMap 184

PSPixelMask 185
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Quick Mask 140
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RecoverSpaceProc 49
redLUT 70, 78, 107
redX 189
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ResEdit 12

reservedResultSpacelnfo 187
reservedSourceSpacelnfo 187
Resolutioninfo 139

ResolutionUnit 155

resourceProcs 62, 72, 79, 88, 109, 116
Resources 145

resultGamutinfoValid 187
resultinGamut 187

resultSpace 187

revertinfo 109

RGB 161, 168, 191

roundness 158

rowBytes 66, 70, 79, 97, 104, 108, 184, 185
Rows 144

rows 151

RowsPerStrip 155

rsrcFork 106
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SamplesPerPixel 155
samplingSupport 90
saturation 176
saturation settings 170
scale 172

screens 169

selectBBox 79

selector 186
Selectorama 111
selectorParameter 187
separation type 179
SetPIHandleSizeProc 48
SetPropertyProc 13, 53
SetupA4.h 24

Shape 111

shape code 169

Short 17

Signature 144
SimpleFormat 93
simpleProperty 53

size 158

sourceSpace 186

space 161, 167
SpaceProc 35
spaceProc 71

spacing 158

STR 24, 154

STR# 24, 143, 154
Str255 17
StripByteCounts 155
StripOffsets 155
supportsAbsolute 89
supportsAlternateLayouts 89
supportsDummyPlanes 89
supportsPadding 90
SYM files 28

Symantec C++ (Windows) 29
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TestAbortProc 35
TEXT 143, 154
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tilewidth 73, 80, 110
title matching flag 164
total limit 179

Toyo 88 colorfinder 162
transfer curve 168
transform settings 176
transparencyMask 80
Trumatch 162

type 158
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UpdateProgressProc 36

V

Version 144
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VRect 17
vRefNum 70, 79
vRes 190
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wW

wantFinalize 72
wantLayout 89
wantReadBack 72
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weights 172
white point 175
whiteX 189
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wholeSize 88
width 152
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Writing 102
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