CHAPTER 3

Introduction to Apple Events

This chapter introduces Apple events and the Apple Event Manager. Later chapters
describe how your application can use the Apple Event Manager to respond to and send
Apple events, locate Apple event objects, and record Apple events.

The interapplication communication (IAC) architecture for Macintosh computers
consists of five parts: the Edition Manager, the Open Scripting Architecture (OSA),
the Apple Event Manager, the Event Manager, and the Program-to-Program
Communications (PPC) Toolbox. The chapter “Introduction to Interapplication
Communication” in this book provides an overview of the relationships among
these parts.

The Apple Event Registry: Standard Suites defines both the actions performed by the
standard Apple events, or “verbs,” and the standard Apple event object classes, which
can be used to create “noun phrases” describing objects on which Apple events act. If
your application uses the Apple Event Manager to respond to some of these standard
Apple events, you can make it scriptable—that is, capable of responding to scripts
written in a scripting language such as AppleScript. In addition, your application can
use the Apple Event Manager to create and send Apple events and to allow user actions
in your application to be recorded as Apple events.

Before you use this chapter or any of the other chapters about the Apple Event Manager,
you should be familiar with the chapters “Event Manager” in Inside Macintosh:
Macintosh Toolbox Essentials and “Process Manager” in Inside Macintosh: Processes.

This chapter begins by describing Apple events and some of the data structures they
contain. The rest of the chapter introduces the use of the Apple Event Manager to

= respond to Apple events

= send Apple events to request services or information
= work with object specifier records

s classify Apple event objects

= locate Apple event objects

Finally, this chapter summarizes the tasks you can perform with the Apple Event
Manager and explains where to locate information you need to perform those tasks.

About Apple Events

An Apple event is a high-level event that conforms to the Apple Event Interprocess
Messaging Protocol. The Apple Event Manager uses the services of the Event Manager to
send Apple events between applications on the same computer, between applications on
remote computers, or from an application to itself.
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Applications typically use Apple events to request services and information from other
applications or to provide services and information in response to such requests.
Communication between two applications that support Apple events is initiated by a
client application, which sends an Apple event to request a service or information.

The application providing the service or the requested information is called a server
application. The client and server applications can reside on the same local computer or
on remote computers connected to a network. An application can also send Apple events
to itself, thus acting as both client and server.

Figure 3-1 shows a common Apple event, the Open Documents event. The Finder is
the client; it requests that the SurfWriter application open the documents named

“Dec. Invoice” and “Nov. Invoice.” The SurfWriter application responds to the Finder’s
request by opening windows for the specified documents.

Figure 3-1 An Open Documents event
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The Finder is considered the client application for the Open Documents event shown in
Figure 3-1 because the Finder initiates the request for a service. The Finder can also be
considered the source application for the same Open Documents event. A source
application for an Apple event is one that sends an Apple event to another application
or to itself. Similarly, the SurfWriter application can be described as either the server
application or the target application for the Open Documents event shown in Figure 3-1.
A target application for an Apple event is the one addressed to receive the Apple event.
The terms client application and source application are not always synonymous, nor are the
terms server application and target application. Typically, an Apple event client application
sends an Apple event requesting a service to an Apple event server application;
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in this case, the server application is the target application for the Apple event. A server
application may return information to the client in a reply Apple event—in which case,
the client application is the target application for the reply.

To perform the requested service—that is, to open the specified documents—the
SurfWriter application shown in Figure 3-1 first uses the Apple Event Manager to
identify the event (the Open Documents event) and to dispatch the event to SurfWriter’s
handler for that Apple event. An Apple event handler is an application-defined function
that extracts pertinent data from an Apple event, performs the requested action, and
(usually) returns a result. In this case, SurfWriter’s Open Documents event handler
examines the Apple event to determine which documents to open (Dec. Invoice and
Nov. Invoice), then opens them as requested.

To identify Apple events and respond appropriately, every application can rely on a
vocabulary of standard Apple events that developers and Apple have established for all
applications to use. These events are defined in the Apple Event Registry: Standard Suites.
The standard suites, or groups of related Apple events that are usually implemented
together, include the Required suite, the Core suite, and functional-area suites such as
the Text suite and the Database suite. To function as a server application, your
application should be able to respond to all the Apple events in the Required suite and
any of those in the Core and functional-area suites that it is likely to receive. For
example, most word-processing applications should be capable of responding to the
Apple events in the Text suite, and most database applications should be capable of
responding to those in the Database suite.

If necessary, you can extend the definitions of the standard Apple events to

match specific capabilities of your application. You can also define your own custom
Apple events; however, before defining custom events, you should check with

the Apple Event Registrar to find out whether you can adapt existing Apple event
definitions or definitions still under development to the needs of your application.

By supporting the standard Apple events in your application, you ensure that your
application can communicate effectively with other applications that also support them.
Instead of supporting many different custom events for a limited number of
applications, you can support a relatively small number of standard Apple events that
can be used by any number of applications.

You can begin supporting Apple events by making your application a reliable server
application: first for the required Apple events, then for the core and functional-area
Apple events as appropriate. Once your application can respond to the appropriate
standard Apple events, you can make it scriptable, or capable of responding to
instructions written in a system-wide scripting language such as AppleScript. If
necessary, your application can also send Apple events to itself or to other applications.

“About the Apple Event Manager,” which begins on page 3-48, provides more
information about the steps you need to take to support Apple events in your
application.
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The next section, “Apple Events and Apple Event Objects,” describes how Apple events
can describe data and other items within an application or its documents. Subsequent
sections describe the basic organization of Apple events and the data structures from
which they are constructed.

Apple Events and Apple Event Objects

The Open Documents event shown in Figure 3-1, like the other three required events,
specifies an action and the applications or documents to which that action applies.

The Apple Event Registry: Standard Suites provides a vocabulary of actions for use by

all applications. In addition to a vocabulary of actions, effective communication between
applications requires a method of referring to windows, data (such as words or graphic
elements), files, folders, volumes, zones, and other discrete items on which actions can

be performed. The Apple Event Manager includes routines that allow any application to
construct or interpret “noun phrases” that describe the objects on which Apple events act.

Most of the Apple event definitions in the Apple Event Registry: Standard Suites include
definitions of Apple event object classes, which are simply names for objects that can be
acted upon by each kind of Apple event. An Apple event object is any distinct item
supported by an application that can be described within an Apple event. Apple event
objects can be anything that an application can locate on the basis of such a description,
including items that a user can differentiate and manipulate while using an application,
such as words, paragraphs, shapes, windows, or style formats.

The definition for each Apple event object class in the Apple Event Registry:

Standard Suites determines only how that kind of Apple event object should be
described within an Apple event, not how it should be represented internally by an
individual application. You do not have to write your application in an object-oriented
programming language to support Apple event objects. Instead, you need to organize
your application so that it can interpret a request for specific Apple event objects, locate
the objects, and perform the requested action on them.

Figure 3-2 shows a common Apple event, the Get Data event from the Core suite. In this
example, the SurfCharter application is the client application; it requests data contained
in a specific table in a SurfWriter document. To obtain the data it wants, the SurfCharter
application must include a description of the data in the Get Data event it sends to
SurfWriter. This description identifies the requested data as an Apple event object called
a table. The table is named “Summary of Sales” and is located in a document named
“Sales Report.”

The SurfWriter application’s Get Data handler extracts information about the request,
locates the specified table, and returns a result. The Apple Event Manager provides a
reply Apple event to which the SurfWriter application adds the requested information in
the form requested by the Get Data event. The Apple Event Manager sends the reply
event back to the SurfCharter application, which can use the requested data in whatever
way is appropriate—in this case, displaying it as a pie chart.
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Figure 3-2 A Get Data event
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Apple Event Attributes and Parameters

When an application creates and sends an Apple event, the Apple Event Manager uses
arguments passed to Apple Event Manager routines to construct the data structures that
make up the Apple event. An Apple event consists of attributes (which identify the
Apple event and denote its task) and, often, parameters (which contain information to be
used by the target application).

An Apple event attribute is a record that identifies the event class, event ID, target
application, or some other characteristic of an Apple event. Taken together, the attributes
of an Apple event denote the task to be performed on any data specified in the Apple
event’s parameters. A client application can use Apple Event Manager routines to add
attributes to an Apple event. After receiving an Apple event, a server application can use
Apple Event Manager routines to extract and examine its attributes.

About Apple Events 3-7
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An Apple event parameter is a record containing data that the target application uses.
Unlike Apple event attributes (which contain information that can be used by both the
Apple Event Manager and the target application), Apple event parameters contain data
used only by the target application. For example, the Apple Event Manager uses the
event class and event ID attributes to identify the server application’s handler for a
specific Apple event, and the server application must have a handler to process the event
identified by those attributes. By comparison, the list of documents contained in a
parameter to an Open Documents event is used only by the server application. As with
attributes, a client application can use Apple Event Manager routines to add parameters
to an Apple event, and a server application can use Apple Event Manager routines to
extract and examine the parameters of an Apple event it has received.

Note that Apple event parameters are different from the parameters of Apple

Event Manager functions. Apple event parameters are records used by the Apple Event
Manager; function parameters are arguments you pass to the function or that the
function returns to you. You can specify both Apple event parameters and Apple event
attributes in parameters to Apple Event Manager functions. For example, the

AEGet Par anPt r function uses a buffer to return the data contained in an Apple event
parameter. You can specify the Apple event parameter whose data you want in one of
the parameters of the AEGet Par anPt r function.

Apple Event Attributes

Apple events are identified by their event class and event ID attributes. The event class
is the attribute that identifies a group of related Apple events. The event class appears in
the message field of the event record for an Apple event. For example, the four required
Apple events have the value ' aevt' in the message fields of their event records. The
value ' aevt' can also be represented by the kCor eEvent Ol ass constant. Several
event classes are shown here:

Event class Value Description

kCor eEvent Cl ass "aevt' A required Apple event

kKAECor eSui te ‘core' A core Apple event

KAEFi nder Event s ' FNDR An event that the Finder accepts
kSecti onEvent Msgd ass "sect’ An event sent by the Edition Manager

The event ID is the attribute that identifies the particular Apple event within its event
class. In conjunction with the event class, the event ID uniquely identifies the Apple
event and communicates what action the Apple event should perform. (The event IDs
appear in the wher e field of the event record for an Apple event. For more information
about event records, see the chapter “Event Manager” in Inside Macintosh: Macintosh
Toolbox Essentials.) For example, the event ID of an Open Documents event has the value
" odoc' (which can also be represented by the KAEQpenDocumnent s constant). The
kCor eEvent d ass constant in combination with the KAEQpenDocumnent s constant
identifies the Open Documents event to the Apple Event Manager.
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Here are the event IDs for the four required Apple events:

Event ID Value Description

kAEQpenAppl i cati on ' oapp' Perform tasks required when a user opens your
application without opening or printing any
documents

kAEOpenDocument s " odoc' Open documents

kAEPr i nt Docunent s ' pdoc’ Print documents

KAEQui t Appl i cation "quit’ Quit your application

In addition to the event class and event ID attributes, every Apple event must include an
attribute that specifies the target application’s address. Remember that the target
application is the one addressed to receive the Apple event. Your application can send an
Apple event to itself or to another application (on the same computer or on a remote
computer connected to the network).

Every Apple event must include event class, event ID, and target address attributes.
Some Apple events can include other attributes; see “Keyword-Specified Descriptor
Records,” which begins on page 3-15, for a complete list.

Apple Event Parameters

As with attributes, there are various kinds of Apple event parameters. A direct
parameter usually specifies the data to be acted upon by the target application. For
example, the direct parameter of the Print Documents event contains a list of documents.
Some Apple events also take additional parameters, which the target application uses in
addition to the data specified in the direct parameter. Thus, an Apple event for
arithmetic operations might include additional parameters that specify operands in an
equation.

The Apple Event Registry: Standard Suites describes all parameters as either required or
optional. A required parameter is one that must be present for the target application to
carry out the task denoted by the Apple event. An optional parameter is a supplemental
Apple Event parameter that also can be used to specify data to the target application.
Optional parameters need not be included in an Apple event; default values for optional
parameters are part of the event definition. The target application that handles the event
must supply default values if the optional parameters are omitted.

Direct parameters are usually defined as required parameters in the Apple Event Registry:
Standard Suites; additional parameters may be defined as either required or optional.
However, the Apple Event Manager does not enforce the definitions of required and
optional events. Instead, the source application specifies, when it sends the event, which
Apple event parameters the target can treat as if they were optional.

For more information about optional parameters, see “Specifying Optional Parameters
for an Apple Event,” which begins on page 5-7.

About Apple Events 3-9

suang 9|ddy 031 uononpoJu| -



CHAPTER 3

Introduction to Apple Events

Interpreting Apple Event Attributes and Parameters

Figure 3-3 shows the major Apple event attributes and direct parameter for the
Open Documents event introduced in Figure 3-1.

3-10

Figure 3-3 Major attributes and direct parameter of an Open Documents event
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When the SurfWriter application receives any high-level event, it calls the

AEPr ocessAppl eEvent function to process the event. For an Apple event such as the
Open Documents event shown in Figure 3-3, the AEPr ocessAppl eEvent function uses
the event class and event ID attributes to dispatch the event to the SurfWriter
application’s Open Documents handler. In response, the Open Documents handler opens
the documents specified in the direct parameter.

The definition of a given Apple event in the Apple Event Registry: Standard Suites suggests
how the source application can organize the data in the Apple event’s parameters

and how the target application interprets that data. The data in an Apple event
parameter may use standard or private data types and may include a description of an
Apple event object. Each Apple event handler provided by an application should be
written with the format of the expected data in mind.

Apple events can use standard data types, such as strings of text, long integers,

Boolean values, and alias records, for the corresponding data in Apple event parameters.
For example, the Get Data event can contain an optional parameter specifying the form
in which the requested data should be returned. This optional parameter always consists
of a list of four-character codes denoting desired descriptor types in order of preference.
Apple events can also use special data types defined by the Apple Event Manager.

Apple event parameters often contain descriptions of Apple event objects. These
descriptions make use of a standard classification scheme summarized in “The
Classification of Apple Event Objects,” which begins on page 3-39.
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For example, every Get Data event includes a required parameter that describes the
Apple event object containing the data requested by the client application. Thus, one
application can send a Get Data event to another application, requesting, for instance,
one paragraph of a document, the first and last paragraphs of a document, all pictures in
the document, all paragraphs containing the word “sales,” or pages 10 through 12 of the
document.

Figure 3-4 shows the Apple event attributes and direct parameter for the Get Data event
introduced in Figure 3-2. The direct parameter for the Get Data event sent by the
SurfCharter application describes the requested Apple event object as a table called
“Summary of Sales” in the document “Sales Report.” Both the table and the document
are Apple event objects. The description of an Apple event object always includes a
description of its location. In most cases, Apple event objects are located inside other
Apple event objects.

Figure 3-4 Major attributes and direct parameter of a Get Data event
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To process the information in the Get Data event, the SurfWriter application calls the
AEPr ocessAppl eEvent function. The AEPr ocessAppl eEvent function uses the
event class and event ID attributes to dispatch the event to the SurfWriter application’s
handler for the Get Data Apple event. The SurfWriter application responds to the Get
Data event by resolving the description of the Apple event object—that is, by using the
AEResol ve function, other Apple Event Manager routines, and its own
application-defined functions to locate the table named “Summary of Sales.” After
locating the table, SurfWriter adds a copy of the table’s data to the reply event, which the
Apple Event Manager then sends to the SurfCharter application. The SurfCharter
application then displays the data in its active window.

The next section, “Data Structures Within Apple Events,” describes the data structures
the Apple Event Manager uses for Apple event attributes and parameters.

Data Structures Within Apple Events

The Apple Event Manager constructs its own internal data structures to contain the
information in an Apple event. Neither the sender nor the receiver of an Apple event
should manipulate data directly after it has been added to an Apple event; each should
rely on Apple Event Manager functions to do so.

This section describes the most important data structures used by the Apple event
Manager to construct Apple events. The first structure described is the descriptor record,
a data structure of type AEDesc. Applications may access the data in an individual
descriptor record directly if it is not part of another Apple Event Manager data structure.

In some cases it is convenient for the Apple Event Manager to describe descriptor
records by data types that indicate their contents; thus, it also defines data structures
such as type AEAddr essDesc, AEDesclLi st, and AERecor d, which are descriptor
records used to hold addresses, lists of other descriptor records, and Apple event
parameters, respectively. These and most of the other data structures described in this
section are formally defined as data structures of type AEDesc; they differ only in the
purposes for which they are used.

Descriptor Records

Descriptor records are the building blocks used by the Apple Event Manager to construct
Apple event attributes and parameters. A descriptor record is a data structure of type
AEDesc; it consists of a handle to data and a descriptor type that identifies the type of
the data to which the handle refers.

TYPE AEDesc =
RECORD {descriptor record}
descri pt or Type: DescType; {type of data}
dat aHandl e: Handl e; {handl e to data}
END;
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If a descriptor record exists separately from other Apple Event Manager data structures,
it is possible to retrieve the data associated with its handle by dereferencing the handle
twice. After a descriptor record has been added to any other Apple Event Manager data
structure, you must use Apple Event Manager routines to extract data from the
descriptor record.

The descriptor type is a structure of type DescType, which in turn is of data type
ResType—that is, a four-character code. Constants are usually used in place of these
four-character codes when referring to descriptor types. Descriptor types represent
various data types. Here are some of the major descriptor type constants, their values,
and the kinds of data they identify.

Descriptor type Value Description of data

t ypeBool ean " bool ' 1-byte Boolean value
t ypeChar " TEXT' Unterminated string
t ypeLongl nt eger "l ong' 32-bit integer

t ypeShort | nt eger shor' 16-bit integer

t ypeMagni t ude " magn' Unsigned 32-bit integer

t ypeAELi st "list' List of descriptor records

t ypeAERecor d 'reco’ List of keyword-specified descriptor records

t ypeAppl eEvent "aevt' Apple event record

t ypeEnuner at ed "enum Enumerated data

typeType 'type' Four-character code

t ypeFSS "fss ' File system specification

t ypeKeywor d "keyw Apple event keyword

typeNul | "nul I Nonexistent data (handle whose value is NI L)

For a complete list of the basic descriptor types used by the Apple Event Manager, see
Table 4-2 on page 4-57.

Figure 3-5 illustrates the logical arrangement of a descriptor record with a descriptor
type of t ypeChar, which specifies that the data handle refers to an unterminated string
(in this case, the text “Summary of Sales”).

Figure 3-5 A descriptor record whose data handle refers to an unterminated string
Data type AEDesc
Descriptor type: t ypeChar
Data: "Summary of Sal es”
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Figure 3-6 illustrates the logical arrangement of a descriptor record with a descriptor
type of t ypeType, which specifies that the data handle refers to a four-character code
(in this case the constant kCor eEvent O ass, whose value is' aevt' ). This descriptor
record can be used in an Apple event attribute that identifies the event class for any
Apple event in the Core suite.

3-14

Figure 3-6 A descriptor record whose data handle refers to event class data
Data type AEDesc
Descriptor type: typeType
Data: Event class
(kCor eEvent d ass)

Every Apple event includes an attribute specifying the address of the target application.
A descriptor record that contains an application’s address is called an address descriptor
record.

TYPE AEAddressDesc = AEDesc; {address descriptor record}

The address in an address descriptor record can be specified as one of these four basic
types (or as any other descriptor type you define that can be coerced to one of
these types):

Descriptor type Value Description

t ypeAppl Si ghat ure "sign' Application signature

t ypeSessi onl D "ssid' Session reference number
typeTarget| D "targ' Target ID record

t ypeProcessSeri al Nunber "psn Process serial number

Like several of the other data structures defined by the Apple Event Manager for use in
Apple event attributes and Apple event parameters, an address descriptor record is
identical to a descriptor record of data type AEDesc; the only difference is that the data
for an address descriptor record must always consist of an application’s address.
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Keyword-Specified Descriptor Records

After the Apple Event Manager has assembled the necessary descriptor records as the
attributes and parameters of an Apple event, your application cannot examine the
contents of the Apple event directly. Instead, your application must use Apple Event
Manager routines to request each attribute and parameter by keyword. Keywords are
arbitrary names used by the Apple Event Manager to keep track of various descriptor
records. The AEKeywor d data type is defined as a four-character code.

TYPE AEKeyword = PACKED ARRAY[ 1..4] OF Char; {keyword for a }
{ descriptor record}

Constants are typically used for keywords. Here is a list of the keyword constants for
Apple event attributes:

Attribute keyword Value Description

keyAddressAttr "addr'’ Addpress of target or client application
keyEvent Cl assAttr "evcl' Event class of Apple event

keyEvent | DAt t r "evid' Event ID of Apple event

keyEvent Sour ceAttr ‘esrc' Nature of the source application
keylnteract Level Attr "inte' Settings for allowing the Apple Event

Manager to bring a server application to
the foreground, if necessary, to interact
with the user

keyM ssedKeywor dAt t r 'm ss' Keyword for first required parameter
remaining in an Apple event

keyOpt i onal Keywor dAt t r " opt k' List of keywords for parameters of the
Apple event that should be treated as
optional by the target application

keyOri gi nal Addr essAttr "from Address of original source of Apple event
if the event has been forwarded (available
only in version 1.01 or later versions of
the Apple Event Manager)

keyRet urnl DAt tr ‘rtid Return ID for reply Apple event

keyTi meout At tr "tino' Length of time, in ticks, that the client
will wait for a reply or a result from the
server

keyTransacti onl DAttr "tran' Transaction ID identifying a series of
Apple events

Here is a list of the keyword constants for commonly used Apple event parameters:

Parameter keyword Value Description

keyDi r ect (bj ect et Direct parameter

keyEr r or Nunber ‘errn' Error number parameter
keyErrorString ‘errs' Error string parameter
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The Apple Event Registry: Standard Suites defines additional keyword constants for
Apple event parameters that can be used with specific Apple events.

The Apple Event Manager associates keywords with specific descriptor records by
means of a keyword-specified descriptor record, a data structure of type AEKeyDesc
that consists of a keyword and a descriptor record.

TYPE AEKeyDesc = {keyword-specified descriptor record}
RECORD

descKey: AEKeywor d; { keywor d}
descCont ent : AEDesc; {descri ptor record}
END;

Figure 3-7 illustrates a keyword-specified descriptor record with the keyword

keyEvent O assAt t r —the keyword that identifies an event class attribute. The figure
shows the logical arrangement of the event class attribute for the Open Documents

event shown in Figure 3-3 on page 3-10. The descriptor record in Figure 3-7 is identical to
the one in Figure 3-6; its descriptor type is t ypeType, and the data to which its handle
refers identifies the event class as kCor eEvent O ass.

Figure 3-7 A keyword-specified descriptor record for the event class attribute of an

3-16

Open Documents event

Data type AEKeyDesc
Keyword: keyEvent Cl assAttr
Descriptor record: Descriptor type: typeType
Data: Event class

(kCor eEvent d ass)

Descriptor Lists

When extracting data from an Apple event, you use Apple Event Manager functions to
copy data to a buffer specified by a pointer, or to return a descriptor record whose data
handle refers to a copy of the data, or to return lists of descriptor records (called
descriptor lists).

About Apple Events



CHAPTER 3

Introduction to Apple Events

As previously noted, the descriptor record (of data type AEDesc) is the fundamental
structure in Apple events, and it consists of a descriptor type and a handle to data. A
descriptor list is a data structure of type AEDescLi st defined by the data type
AEDesc—that is, a descriptor list is a descriptor record whose data handle refers to a list
of other descriptor records (unless it is an empty list).

TYPE AEDesclLi st = AEDesc; {list of descriptor records}

Like several other Apple Event Manager data structures, a descriptor list is identical to a
descriptor record of data type AEDesc; the only difference is that the data in a descriptor
list must always consist of a list of other descriptor records.

Figure 3-8 illustrates the logical arrangement of the descriptor list that specifies the direct
parameter of the Open Documents event shown in Figure 3-3 on page 3-10. This
descriptor list consists of a list of descriptor records that contain alias records to
filenames. (See the chapter “Alias Manager” in Inside Macintosh: Files for a detailed
description of alias records.)

Figure 3-8 A descriptor list for a list of aliases
Data type AEDescList
Descriptor type: t ypeAELi st
Data: List of descriptor records:
Descriptor type: typeAlias
Data: Alias record for filename
’ (Nov. Invoice)
Descriptor type: typeAlias
. Alias record for filename
Data: (Dec. Invoice)

The descriptor list in Figure 3-8 provides the data for a keyword-specified descriptor
record. Keyword-specified descriptor records for Apple event parameters can in turn be
combined in an AE record, which is a descriptor list of data type AERecor d.

TYPE AERecord = AEDesclLi st; {list of keyword-specified }
{ descriptor records}
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The handle for a descriptor list of data type AERecor d refers to a list of
keyword-specified descriptor records that can be used to construct Apple event
parameters. The Apple Event Manager provides routines that allow your application
to create AE records and extract data from them when creating or responding to
Apple events.

An AE record has the descriptor type t ypeAERecor d and can be coerced to several
other descriptor types. An Apple event record , which is different from an AE record,
is another special descriptor list of data type Appl eEvent and descriptor type

t ypeAppl eEvent .

TYPE Appl eEvent = AERecord,; {list of attributes and }
{ paraneters necessary for }
{ an Apple event}

An Apple event record describes a full-fledged Apple event. Like the data for an

AE record, the data for an Apple event record consists of a list of keyword-specified
descriptor records. Unlike an AE record, the data for an Apple event record is divided
into two parts, one for attributes and one for parameters. This division within the Apple
event record allows the Apple Event Manager to distinguish between an Apple event’s
attributes and its parameters.

Descriptor lists, AE records, and Apple event records are all descriptor records whose
handles refer to a nested list of other descriptor records. The data associated with each
data type may be organized differently and is used by the Apple Event Manager

for different purposes. In each case, however, the data is identified by a handle in a
descriptor record. This means that you can pass an Apple event record to any

Apple Event Manager function that expects an AE record. Similarly, you can pass Apple
event records and AE records, as well as descriptor lists and descriptor records, to any
Apple Event Manager functions that expect records of data type AEDesc.

When you use the AECr eat eAppl eEvent function, the Apple Event Manager creates
an Apple event record containing the attributes for an Apple event’s event class,

event ID, target address, return ID, and transaction ID. You then use Apple Event
Manager functions such as AEPut Par anDesc and AEPut At t ri but eDesc to add or
modify attributes and to add any necessary parameters to the Apple event.

Figure 3-9 shows an example of a complete Apple event—a data structure of type

Appl eEvent containing a list of keyword-specified descriptor records that name the
attributes and parameters of an Open Documents event. The figure includes the event
class attribute shown in Figure 3-7 and the descriptor list shown in Figure 3-8, which
forms the direct parameter—the keyword-specified descriptor record with the keyword
keyDi r ect Obj ect . The entire figure corresponds to the Open Documents event shown
in Figure 3-3 on page 3-10.

The next two sections, “Responding to Apple Events” and “Creating and Sending Apple
Events,” provide a quick overview of the steps your application must take to respond to
and send Apple events.
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Figure 3-9

Data structures within an Open Documents event

Data type AppleEvent

Descriptor type:

typeAppl eEvent

Data:

List of attributes and parameters

Event class attribute

Keyword: keyEvent Cl assAttr
Descriptor type: typeType
Data: Event class

(kCor eEvent d ass)

Event ID attribute

Keyword: keyEvent | DAt t r
Descriptor type: typeType
Data: Event ID

(kAEOpenDocunent s)

Target application attribute

Keyword: keyAddr essAttr

Descriptor type: t ypeAppl Si gnat ure

Data: Target application’s
address (' Wave')

Direct parameter
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Descriptor type: t ypeAELi st
Data: List of descriptor
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Descriptor type: typeAlias
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Alias record for filename
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Descriptor type:
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Alias record for filename
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Responding to Apple Events

3-20

A client application typically uses the Apple Event Manager to create and send an Apple
event requesting a service or information. A server application responds by using the
Apple Event Manager to process the Apple event, extract data from the attributes and
parameters of the Apple event, and if necessary add requested data to the reply event
returned by the Apple Event Manager to the client application. The server usually
provides its own Apple event handler for performing the action requested by the client’s
Apple event.

As its first step in supporting Apple events, your application should support the
required Apple events sent by the Finder. If you plan to implement publish and
subscribe capabilities, your application must also respond to the Apple events sent by
the Edition Manager. Your application should also be able to respond to the standard
Apple events that other applications are likely to send to it or that it can send to itself.
This section provides a quick overview of the tasks your application must perform in
responding to Apple events.

To respond to Apple events, your application must

= set the appropriate flags inits ' SI ZE' resource

= test for high-level events in its event loop

= provide Apple event handlers for the Apple events it supports

= use the AEl nst al | Event Handl er function to install its Apple event handlers
= use the AEPr ocessAppl eEvent function to process Apple events

Before your application can respond to Apple events sent from remote computers, the
user of your application must allow network users to link to your application. To do this,
the user selects your application in the Finder, chooses Sharing from the File menu, and
then clicks the Allow Remote Program Linking checkbox. If the user has not yet started
program linking, the Sharing command offers to display the Sharing Setup control panel
so that the user can start program linking. The user must also authorize remote users for
program linking by using the Users & Groups control panel. Program linking and setting
up authenticated sessions are described in the chapter “Program-to-Program
Communications Toolbox” in this book.

Accepting and Processing Apple Events

To accept or send Apple events (or any other high-level events), you must set the
appropriate flags in your application’s ' S| ZE' resource and include code to handle
high-level events in your application’s main event loop.

Responding to Apple Events
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Two flags in the ' SI ZE' resource determine whether an application receives high-level
events:

= Thei sH ghLevel Event Awar e flag must be set for your application to receive any
high-level events.

= Thel ocal AndRenot eHLEvent s flag must be set for your application to receive
high-level events sent from another computer on the network.

An Apple event (like all high-level events) is identified by a message class of

kHi ghLevel Event in the what field of the event record. You test the what field of

the event record to determine whether it contains the value represented by the

kH ghLevel Event constant; if your application defines any high-level events other
than Apple events, you should also test the message field of the event record to
determine whether the high-level event is something other than an Apple event. If the
high-level event is not one that you've defined for your application, assume that it is an
Apple event. (You are encouraged to use Apple events instead of defining your own
high-level events whenever possible.)

After determining that an event is an Apple event, use the AEPr ocessAppl eEvent
function to let the Apple Event Manager identify the event. Figure 3-10 shows how the
SurfWriter application accepts and begins to process an Apple event sent by the Finder.

Figure 3-10 Accepting and processing an Open Documents event

Client
application

[ 1
Finder

Apple event
Open Documents :@
Dec. Invoice
Nov. Invoice Server
application
SurfWriter
Event loop

CASE event.what OF
kHi ghLevel Event :
DoHi ghLevel Event (event)

DoHi ghLevel Event (event)

CASE event. nessage OF
nmyHi ghLevel Event 1:
Hi ghLevel Event 2: .
Orl'r}/—ER?/\r SE |:> Apple Event Manager
AEPr ocessAppl eEvent (event)
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The AEPr ocessAppl eEvent function first identifies the Apple event by examining the
data in the event class and event ID attributes. The function then uses that data to call
the Apple event handler that your application provides for that event. The Apple event
handler extracts the pertinent data from the Apple event, performs the requested action,
and returns a result. For example, if the event has an event class of kCor eEvent O ass
and an event ID of KAEQpenDocunent s, the AEPr ocessAppl eEvent function calls
your application’s handler for the Open Documents event.

Before your application attempts to accept or process any Apple events, it must use the
AEl nst al | Event Handl er function to install Apple event handlers. This function
installs handlers in an Apple event dispatch table for your application; the Apple Event
Manager uses this table to map Apple events to handlers in your application. When your
application calls the AEPr ocessAppl eEvent function to process an Apple event, the
Apple Event Manager checks the Apple event dispatch table and, if your application has
installed a handler for that Apple event, calls that handler. Figure 3-11 shows how the
flow of control passes from your application to the Apple Event Manager and back to
your application.

Figure 3-11 The Apple Event Manager calling the handler for an Open Documents event

Server
application

Apple Event Manager

SurfWriter

AEPr ocessAppl eEvent (event) | Apple event dispatch table

Event Handler
Open Documents | @ Hand| eCDoc
Print Documents | @#Hand| ePDoc

AEPr ocessAppl eEvent

MyHandl eODoc (anAppl eEvent) 1| « Call handler for Open Documents
event

« Extract list of documents
from direct parameter

« Open each document in a
window

« Return function result and,
if appropriate, error string
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About Apple Event Handlers

Your Apple event handlers must generally perform the following tasks:
» extract the parameters and attributes from the Apple event
s check that all the required parameters have been extracted

» locate any Apple event objects specified by object specifier records in the Apple event
parameters

» if your application needs to interact with the user, use the AEl nt er act Wt hUser
function to bring it to the foreground

» perform the action requested by the Apple event
» dispose of any copies of descriptor records that have been created
» add information to the reply Apple event if requested

This section describes how your application’s Apple event handlers can use
the Apple Event Manager to accomplish some of these tasks. The chapter
“Responding to Apple Events” in this book provides detailed information
about handling Apple events and interacting with the user.

Extracting and Checking Data

You must use Apple Event Manager functions to extract the data from Apple events.
You can also use Apple Event Manager functions to extract data from descriptor records,
descriptor lists, and AE records. Most of these routines are available in two forms: they
either return a copy of the data in a buffer or return a copy of the descriptor record for
the data, including a copy of the data.

The following list shows the main functions you can use to access the data of an
Apple event:

Function Description

AEGet Par anPt r Uses a buffer to return a copy of the data contained in an
Apple event parameter. Usually used to extract data of fixed
length or known maximum length; for example, to extract
the result code from the keyEr r or Nunber parameter of a
reply Apple event.

AEGet Par anDesc Returns a copy of the descriptor record or descriptor list for
an Apple event parameter. Usually used to extract data of
variable length; for example, to extract the descriptor list for
a list of alias records specified in the direct parameter of the
Open Documents event.

AEGet AttributePtr Uses a buffer to return a copy of the data contained in an
Apple event attribute. Used to extract data of fixed length or
known maximum length; for example, to determine the
source of an Apple event by extracting the data from the
keyEvent Sour ceAttr attribute.

continued
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Function Description (continued)

AEGet At tri but eDesc Returns a copy of the descriptor record for an attribute.
Used to extract data of variable length; for example, to make
a copy of a descriptor record containing the address of an
application.

AECount | t ens Returns the number of descriptor records in a descriptor list.
Used, for example, to determine the number of alias records
for documents specified in the direct parameter of the
Open Documents event.

AEGet Nt hPt r Uses a buffer to return a copy of the data for a descriptor
record contained in a descriptor list. Used to extract data of
fixed length or known maximum length; for example, to
extract the name and location of a document from the
descriptor list specified in the direct parameter of the
Open Documents event.

AEGet Nt hDesc Returns a copy of a descriptor record from a descriptor list.
Used to extract data of variable length; for example, to get
the descriptor record containing an alias record from the list
specified in the direct parameter of the Open Documents
event.

You can specify the descriptor type of the resulting data for these functions; if this type is
different from the descriptor type of the attribute or parameter, the Apple Event
Manager attempts to coerce it to the specified type. In the direct parameter of the

Open Documents event, for example, each descriptor record in the descriptor list is an
alias record; each alias record specifies a document to be opened. As explained in the
chapter “Introduction to File Management” of Inside Macintosh: Files, all your application
usually needs is the file system specification (FSSpec) record of the document. When
you extract the descriptor record from the descriptor list, you can request that the Apple
Event Manager return the data to your application as a file system specification record
instead of an alias record.

After extracting all known Apple event parameters, your handler should check that it
retrieved all the parameters that the source application considered to be required. To do
so, determine whether the keyM ssedKeywor dAt t r attribute exists. If so, your handler
has not retrieved all the required parameters, and it should return an error.

Although the Apple Event Registry: Standard Suites defines Apple event parameters as
either required or optional, the Apple Event Manager does not enforce the definitions of
required and optional events. Instead, the source application specifies, when it sends the
event, which Apple event parameters the target can treat as if they were optional. For
more information about optional parameters, see “Specifying Optional Parameters for an
Apple Event,” which begins on page 5-7.

If any of the Apple event parameters include object specifier records, your handler
should use the AEResol ve function, other Apple Event Manager routines, and your
own application-defined functions to locate the corresponding Apple event objects. For
more information about locating Apple event objects, see “Working With Object Specifier
Records,” which begins on page 3-32.
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Interacting With the User

In some cases, the server may need to interact with the user when it handles an Apple
event. For example, your handler for the Print Documents event may need to display a
print options dialog box and get settings from the user before printing. By specifying
flags to the AESet | nt er act i onAl | owed function, you can set preferences to allow
user interaction with your application (a) only when your application is sending the
Apple event to itself, (b) only when the client application is on the same computer as
your application, or (c) for any event sent by any client application on any computer. In
addition, your handler should always use the AEI nt er act Wt hUser function before
displaying a dialog box or alert box or otherwise interacting with the user. The

AEl nt eract Wt hUser function determines whether user interaction can occur and
takes appropriate action depending on the circumstances.

Both the client and server specify their preferences for user interaction: the client
specifies whether the server should be allowed to interact with the user, and the

server specifies when it allows user interaction while processing an Apple event.

The Apple Event Manager does not allow a server application to interact with the user in
response to a client application’s Apple event unless at least two conditions are met:
First, the client application must set flags in the sendMbde parameter of the AESend
function indicating that user interaction is allowed. Second, the server application must
either set no user interaction preferences, in which case AEI nt er act W t hUser
assumes that only interaction with a client on the local computer is allowed; or it must
set flags to the AESet | nt er act i onAl | owed function indicating that user interaction
is allowed.

If these two conditions are met and if AEI nt er act W t hUser determines that both the
client and server applications allow user interaction under the current circumstances,
AEl nt er act Wt hUser brings your application to the foreground if it isn’t already in
the foreground. Your application can then display its dialog box or alert box or otherwise
interact with the user. The AEIl nt er act Wt hUser function brings your server
application to the front either directly or after the user responds to a notification request.

For detailed information about how to specify flags to the

AESet | nt er act i onAl | owed function and how the Apple Event Manager
determines whether user interaction is allowed, see the section

“Interacting With the User,” which begins on page 4-45.

Performing the Requested Action and Returning a Result

When your application responds to an Apple event, it should perform the standard
action requested by that event. For example, your application should respond to the
Open Documents event by opening the specified documents in titled windows just as if
the user had selected each document from the Finder and then chosen Open from the
File menu.
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Many Apple events can ask your application to return data. For instance, if your
application is a spelling checker, the client application might expect your application to
return data in the form of a list of misspelled words. Figure 3-14 on page 3-38 shows a
similar example: a Get Data event that asks the server application to locate a specific
Apple event object and return the data associated with it.

If the client application requests a reply, the Apple Event Manager prepares a reply
Apple event by passing a default reply Apple event to your handler. If the client
application does not request a reply, the Apple Event Manager passes a null descriptor
record—that is, a descriptor record of type t ypeNul | whose data handle has the value
NI L—to your handler instead of a default reply Apple event. The default reply Apple
event has no parameters when it is passed to your handler, but your handler can add
parameters to it. If your application is a spelling checker, for example, you can return a
list of misspelled words in a parameter. However, your handler should check whether
the reply Apple event exists before attempting to add any attributes or parameters to it.
Any attempt to add an Apple event attribute or parameter to a null descriptor record
generates an error.

When you extract a descriptor record using the AEGet Par anDesc,

AEGet At t ri but eDesc, AEGet Nt hDesc, or AEGet KeyDesc function, the Apple Event
Manager creates a copy of the descriptor record for you to use. When your handler is
finished using a copy of a descriptor record, you should dispose of it—and thereby
deallocate the memory used by its data—by calling the AEDi sposeDesc function.

Note

Outputs from functions such as AEGet KeyPt r and other routines
whose names end in - Pt r use a buffer rather than a descriptor record to
return data. Because these functions don’t require the use of

AEDi sposeDesc, it is preferable to use them for any data that is not
identified by a handle. O

Your Apple event handler should always set its function result either to noEr r if it
successfully handles the Apple event or to a nonzero result code if an error occurs.

If your handler returns a nonzero result code, the Apple Event Manager adds a

keyEr ror Nunber parameter to the reply Apple event (unless you have already

added a keyEr r or Nunber parameter). This parameter contains the result code that
your handler returns. The client should check whether the keyEr r or Nunber parameter
exists to determine whether your handler performed the requested action. In addition to
returning a result code, your handler can also return an error string in the

keyError Stri ng parameter of the reply Apple event. The client can use this string in
an error message to the user.

If the client application requested a reply, the Apple Event Manager returns the reply
Apple event, which is identified by the event class kCor eEvent O ass and by the event
ID kAEAnswer . When the client has finished using the reply Apple event, it should
dispose of both the reply event and the original event—and thereby deallocate the
memory they use—by calling the AEDi sposeDesc function. The Apple Event Manager
takes care of disposing both the Apple event and the reply Apple event after a server
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application’s handler returns to AEPr ocessAppl eEvent, but a server application is

responsible for disposing of any Apple event data structures it creates while extracting
data from the Apple event.

Figure 3-12 shows the entire process of responding to an Apple event.

Figure 3-12

Responding to an Open Documents event
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When your handler returns a result code to the Apple Event Manager, you have finished
your response to the client application’s Apple event.

Creating and Sending Apple Events

3-28

Your application can use Apple events to request services or information from other
applications, send information to other applications, or trigger actions within your
application. For example, you can use the core Apple event Get Data to request specific
data from another application’s documents. Similarly, you can use other Apple events to
request services—for example, asking a spell-checking application to check the text in a
document created by your application. Consult the Apple Event Registry: Standard Suites
for the format and function of the standard Apple events that you want your application
to send.

To communicate with another application by sending an Apple event, your
application must

» set the appropriate flags inits* SI ZE' resource
= create an Apple event record by calling the AECr eat eAppl eEvent function

= use Apple Event Manager functions to add parameters and any additional attributes
to the Apple event

» call the AESend function to send the Apple event
» dispose of any copies of descriptor records that you have created
» handle the reply Apple event (if necessary)

The sections that follow describe how your application can use the Apple Event
Manager to accomplish these tasks. The chapter “Creating and Sending Apple Events” in
this book provides detailed information about creating and sending Apple events.

To act as a server for your application, the target application must support high-level
events and must be running. The server can be your own application, another
application running on the user’s computer, or an application running on another user’s
computer connected to the network.

Your application should also allow the user to choose among the various applications
available as servers. The PPCBr owser function allows users to select target applications
on their own computers or on computers connected to the network. The PPCBr owser
function presents a standard user interface for choosing a target application, much as the
Standard File Package provides a standard user interface for opening and saving files.
See the chapter “Program-to-Program Communications Toolbox” in this book for details
on using the PPCBr owser function.
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If the server application is on a remote computer on a network, the user of that computer
must allow program linking to the server application. The user of the server application
does this by selecting the application icon in the Finder, choosing Sharing from the

File menu, then clicking the Allow Remote Program Linking checkbox. If the user has
not yet started program linking, the Sharing command offers to display the

Sharing Setup control panel so that the user can start program linking. The user must
also authorize remote users for program linking by using the Users & Groups control
panel. Program linking and setting up authenticated sessions are described in the
chapter “Program-to-Program Communications Toolbox” in this book.

Creating an Apple Event Record

Use the AECr eat eAppl eEvent function to create an Apple event record. Using the
arguments you pass to the AECr eat eAppl eEvent function, the Apple Event Manager
constructs the data structures describing the event class, the event ID, and the target
address attributes of an Apple event. The event class and event ID, of course, identify the
particular event you wish to send. The target address identifies the intended recipient of
the Apple event.

You can specify two other attributes with the AECr eat eAppl eEvent function: the
reply ID and the transaction ID. For the reply ID attribute, you usually specify the

kAut oGener at eRet ur nl D constant to the AECr eat eAppl eEvent function. This
constant ensures that the Apple Event Manager generates a unique return ID for the
reply Apple event returned from the server. For the transaction ID attribute, you usually
specify the kAnyTr ansact i onl D constant, which indicates that this Apple event is not
one of a series of interdependent Apple events.

Adding Apple Event Attributes and Parameters

The Apple event record created with the AECr eat eAppl eEvent function serves as a
foundation for the Apple event you want to send. Descriptor records and descriptor lists
are the building blocks from which the complete Apple event record is constructed. To
create descriptor records and descriptor lists and add items to a descriptor list, use the
following functions:

Function Description

AECr eat eDesc Takes a descriptor type and a pointer to data and converts them into
a descriptor record

AECr eat eLi st Creates an empty descriptor list or AE record.

AEPut Pt r Takes a descriptor type and a pointer to data and adds the data
to a descriptor list as a descriptor record; used, for example, to
add to a descriptor list a number used as the parameter of an Apple
event requesting a calculation.

AEPut Desc Adds a descriptor record to a descriptor list; used, for example,
to add to a descriptor list an alias record used as the direct
parameter of an Apple event requesting file manipulation.
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To add the remaining attributes and parameters necessary for your Apple event to the
Apple event record, you can use these additional Apple Event Manager functions:

Function Description

AEPut Par anPt r Takes a keyword, descriptor type, and pointer to data and
adds the data to an Apple event record as a parameter with
the specified keyword (replacing any existing parameter
with the same keyword); used, for example, to put
numbers into the parameters of an Apple event that asks
the server to perform a calculation.

AEPut Par anDesc Takes a keyword and a descriptor record and adds the
descriptor record to an Apple event record as a parameter
with the specified keyword (replacing any existing
parameter with the same keyword); used, for example, to
place a descriptor list containing alias records into the
direct parameter of an Apple event that requests a server to
manipulate files.

AEPut Attri butePtr Takes a keyword, descriptor type, and pointer to data and
adds the descriptor record to an Apple event record as
an attribute with the specified keyword (replacing any
existing attribute with the same keyword); used, for
example, to change the transaction ID of an Apple event
record that is waiting to be sent.

AEPut At tri but eDesc Takes a keyword and a descriptor record and adds
the descriptor record to an Apple event record as an
attribute with the specified keyword (replacing any
existing attribute with the same keyword); used, for
example, to replace the descriptor record used for the target
address attribute in an Apple event record waiting to be
sent.

Apple event parameters for core events and functional-area events can include
descriptions of Apple event objects in special descriptor records called object specifier
records. For an overview of object specifier records, see “Working With Object Specifier
Records,” which begins on page 3-32.

Sending an Apple Event and Handling the Reply

After you add all the attributes and parameters required for the Apple event, use the
AESend function to send the Apple event. The Apple Event Manager uses the
Event Manager to transmit the Apple event to the server application.

The AESend function requires that you specify whether your application should wait for
a reply from the server. If you specify that you want a reply, the Apple Event Manager
prepares a reply Apple event for your application by passing a default reply Apple event
to the server. The Apple Event Manager returns any nonzero result code from the
server’s handler in the keyEr r or Nunber parameter of the reply Apple event.

The server can return an error string in the keyEr r or St r i ng parameter of the reply
Apple event. The server can also use the reply Apple event to return any data you
requested—for example, the results of a numeric calculation or a list of misspelled words.
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You specify how your application should wait for a reply by using one of these flags in
the sendMbde parameter of the AESend function:

Flag Description
KAENoRepl y Your application does not want a reply Apple event.

kAEQueueRepl y Your application wants a reply Apple event; the reply appears in
your event queue as soon as the server has the opportunity to
process and respond to your Apple event.

KAEVAI t Repl y Your application wants a reply Apple event and is willing to give
up the processor while waiting for the reply; for example, if the
server application is on the same computer as your application,
your application yields the processor to allow the server to
respond to your Apple event.

If you specify the KAEWAI t Repl y flag, you should provide an idle function. This
function should process any non-high-level events that occur while your application is
waiting for a reply. You supply a pointer to your idle function as a parameter to the
AESend function. So that your application can process other Apple events while it is
waiting for a reply, you can also specify an optional filter function to the AESend
function.

If you specify the KAENoRepl y flag, the reply Apple event prepared by the Apple Event
Manager for the server application consists of a null descriptor record.

If your Apple event may require the user to interact with the server application

(for example, to specify print or file options), you can communicate your user interaction
preferences to the server by specifying additional flags in the sendMbde parameter of
the AESend function. These flags specify the conditions, if any, under which the server
application can interact with the user and, if interaction is allowed, whether the

server should come directly to the foreground or post a notification request.

The server application specifies its own preferences for user interaction by specifying
flags to the AESet | nt er act i onAl | owed function, as described in the previous section.
The interaction of the client and server applications’ preferences is explained in detail in
“Interacting With the User,” which begins on page 4-45.

After you send an Apple event, your application is responsible for disposing of

the Apple event record—and thereby deallocating the memory its data uses—by
calling the AEDIi sposeDesc function. If you create one descriptor record and add it to
another, the Apple Event Manager adds a copy of the newly created one to the existing
one and also makes a copy of the associated data. For example, you might use the

AECr eat eDesc function to create a descriptor record that you wish to add to an Apple
event. When you use the AEPut Par anDesc function, it adds a copy of your newly
created descriptor record, including its data, as a parameter to an existing Apple event.
When you no longer need the original descriptor record, you should call

AEDi sposeDesc to dispose of it.
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Your application should dispose of all the descriptor records that are created for the
purposes of adding parameters and attributes to an Apple event. You normally dispose
of your Apple event and its reply after you receive a result from the AESend function.
You should dispose of these even if AESend returns an error result.

If you specify the KAEWAI t Repl y flag, the reply Apple event is returned in a parameter
you pass to the AESend function. If you specify the KAEQueueRepl y flag to the AESend
function, the reply Apple event is returned in the event queue. In this case, the reply

is identified by the event class kCor eEvent Cl ass and the event ID KAEAnswer .

Your application processes reply events in its event queue in the same way that server
applications process Apple events.

Your application should check for the existence of the keyEr r or Nunber parameter of
the reply Apple event to ensure that the server performed the requested action. The
server can also return, in the keyEr r or St r i ng parameter, any error messages you need
to display to the user.

Whenever a server application provides an error string, it should also provide an error
number. However, you can’t count on all server applications to do so. The absence of the
keyEr r or Number parameter doesn’t necessarily mean that there won't an error string
provided in the keyEr r or St ri ng parameter. A client application should therefore
check for both the keyEr r or Nunber and keyEr r or St ri ng parameters before
assuming that no error has occurred. If a string has been provided without an error
number, an error has occurred.

After extracting the information it needs from the reply event, your handler should
dispose of the reply by calling the AEDI sposeDesc function. Similarly, when your
handler no longer needs descriptor records it has extracted from the reply, it should call
AEDi sposeDesc to dispose of them.

The next section provides an overview of the way a source application identifies Apple
event objects supported by a target application. If you are starting by supporting only
the Required suite and the Apple events sent by the Edition Manager, you can skip the
next section and go directly to “About the Apple Event Manager,” which begins on
page 3-48.
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Most of the standard Apple events allow the source application to refer, in an Apple
event parameter, to Apple event objects within the target application or its documents.
The Apple Event Manager allows applications to construct and interpret such references
by means of a standard classification system for Apple event objects. This system,
described in detail in the Apple Event Registry: Standard Suites, is summarized in “The
Classification of Apple Event Objects,” which begins on page 3-39. A description in an
Apple event parameter that uses this classification system takes the form of an object
specifier record.
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An object specifier record is a descriptor record of descriptor type

t ypeQbj ect Speci fi er that describes the location of one or more Apple event objects:
for example, the table “Summary of Sales” in the document “Sales Report,” or the third
row in that table, or the last row of the column “Totals.” With the aid of
application-defined functions, the Apple Event Manager can conduct a step-by-step
search according to such instructions in an object specifier record, locating first the
document, then the table, then other objects, and so on until the requested object has
been identified. Object specifier records can specify many combinations of identifying
characteristics that cannot be specified using one of the simple data types.

This section introduces object specifier records and the organization of their data. You
need to read this section (a) if you plan to support the Core suite or any of the standard
functional-area suites and (b) if you want to make your application scriptable—that is,
capable of responding to scripts written in a scripting language.

IMPORTANT

An object specifier record identifies one or more Apple event objects
among many; it contains a description of each object, not the object
itself. An Apple event object described by an object specifier record
exists only in the server application’s document or in the server
application itself. a

A client application cannot retrieve an Apple event object from a server application
unless the server application can accurately locate it. Thus, to locate characters of a
specific color, a server application must be able to identify a single character’s color; to
locate a character in a cell, a server application must be able to locate both the table and
the cell.

A client application can create object specifier records for use as Apple event
parameters. Scripting components can also create object specifier records as Apple
event parameters for the Apple events they generate in the course of executing a script.
A server application that receives an Apple event containing an object specifier record
should resolve the object specifier record—that is, locate the requested Apple event
objects.

To respond to core and functional-area Apple events received by your application, you
must first define a hierarchy of Apple event objects for your application that you want
other applications or scripting languages to be able to describe. The Apple event objects
for your application should be based as closely as possible on the standard object classes
described by the Apple Event Registry: Standard Suites. After you have decided which of
the standard Apple event objects make sense for your application, you can write
functions that locate objects on the basis of information in an object specifier record. If
you want your application to send specific Apple events to other applications, you must
also write functions that can create object specifier records and add them to Apple
events. Your application does not need to create object specifier records in order to be
scriptable. However, to write functions that can help the Apple Event Manager resolve
object specifier records, you need to know how they are constructed.
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“Finding Apple Event Objects,” which begins on page 3-46, provides an overview of the
way the Apple Event Manager works with your application-defined functions to locate
the Apple event objects described in an object specifier record. The chapter “Resolving
and Creating Object Specifier Records” in this book describes in detail how to support
object specifier records as a server or client application.

Data Structures Within an Object Specifier Record

The organization of the data for an object specifier record is nearly identical to that of the
data for an AE record. An object specifier record is a structure of data type AEDesc
whose data handle usually refers to four keyword-specified descriptor records
describing one or more Apple event objects. An AE record is a structure of data type
AERecor d whose data handle refers to one or more Apple event parameters.

The four keyword-specified descriptor records for an object specifier record provide
information about the requested Apple event object or objects.

Keyword Description of data

keyAEDesi r edd ass Four-character code indicating the object class ID

keyAECont ai ner A description of the container for the requested object,
usually in the form of another object specifier record

keyAEKeyFor m Four-character code for the key form, which indicates how to
interpret the key data

keyAEKeyDat a Key data, used to distinguish the desired Apple event object
from other objects of the same object class in the same
container

For example, the data for an object specifier record identifying a table named “Summary
of Sales” in a document named “Sales Report” consists of four keyword-specified
descriptor records that provide the following information:

= the object class ID for a table

= another object specifier record identifying the document “Sales Report” as the
container for the table

= a key form constant indicating that the key data contains a name

= key data that consists of the string “Summary of Sales”
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The object class ID specifies the Apple event object class to which the object belongs.
An Apple event object class is a category for Apple event objects that share

specific characteristics (see “Apple Events and Apple Event Objects” on page 3-6). The
characteristics of each object class are listed in the Apple Event Registry: Standard Suites.
For example, the Core suite defines object classes for documents, paragraphs, words,
windows, and floating windows. The first keyword-specified descriptor record in an
object specifier record uses a four-character code or a constant to specify the object class
ID. The object class for words, for example, can be identified by either the object class ID
"cwor ' or the constant cWr d.

Note

The object class ID identifies the object class of an Apple event object
described in an object specifier record, whereas the event class and event
ID identify an Apple event. O

The container for an Apple event object is usually another Apple event object. For
example, the container for a document might be a window, and the container for
characters, delimited items, or a word might be another word, a paragraph, or a
document. The container is identified by the second keyword-specified descriptor record
in an object specifier record; usually this is another object specifier record. The container
can also be specified by a null descriptor record, which indicates a default container or a
container already known to the Apple Event Manager.

The descriptor record in an object specifier record that identifies an Apple event

object’s container can in turn use another object specifier record to identify the
container’s container, and so on until the Apple event object is fully specified.

For example, an object specifier record identifying a paragraph might specify the
paragraph’s container with another object specifier record that identifies a page. That
object specifier record might in turn specify the page’s container with another object
specifier record identifying a document. The ability to nest one object specifier record
within another in this way makes it possible to identify elements such as “the first row in
the table named ‘Summary of Sales’ in the document named ‘Sales Report.””
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The key form and key data distinguish the desired Apple event object from other Apple
event objects of the same object class. The key form describes the form the key data
takes. The third keyword-specified descriptor record in an object specifier record usually
specifies the key form with one of seven standard constants:

Key form Value Corresponding key data

fornPropertyl D ' prop' Property ID for an element’s property

f or mNane ' name' Element’s name

f or mUni quel D "ID ' A value that uniquely identifies an object within its

f or mMbsol ut ePosi ti on

fornmRel ati vePosition

f or nTest
f or MRange

3-36

container or across an application

i ndx' An integer or other constant indicating the position of one
or more elements in relation to the beginning or end of
their container

rele' A constant that specifies the element just before or after
the container

test’ Descriptor records that specify a test

rang' Descriptor records that specify a group of elements
between two other elements

Akey form of f or nPr oper t yl Dindicates key data that specifies a property. A property
of an Apple event object is a specific characteristic of that object that can be identified by
a constant. The properties associated with the object class for documents include the
name of the document and a flag indicating whether the document has been modified
since the last save. The properties associated with the object class for words include
color, font, point size, and style.

Figure 3-13 shows the structure of a typical object specifier record: four
keyword-specified descriptor records that specify the class ID, the container, the key
form, and the key data. These four keyword-specified descriptor records are the data for
a descriptor record (AEDesc) of descriptor type t ypeQhj ect Speci f i er. Note the
similarities between the object specifier record shown in Figure 3-13 and the Apple event
record shown in Figure 3-9 on page 3-19. Like an Apple event record or an AE record, an
object specifier record consists of a list of keyword-specified descriptor records.

Figure 3-13 shows the structure of a simple object specifier record that specifies the key
form f or nPr opert yl D, f or nNane, or f or mAbsol ut ePosi ti on. For detailed
information about the structure of object specifier records that specify the other key
forms, see the chapter “Resolving and Creating Object Specifier Records” in this book.
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Figure 3-13 Data structures within a simple object specifier record

Data type AEDesc
Descriptor type: t ypeObj ect Speci fi er
Data: Object specifier data

Keyword: keyAEDesi r edd ass
Descriptor type: typeType
Data: Class ID
Keyword: keyAECont ai ner
Descriptor type: typeObj ect Speci fi er
Data: Object specifier data
keyAEDesi r edd ass
keyAECont ai ner
keyAEKeyFor m
keyAEKeyDat a
Keyword: keyAEKeyFor m
Descriptor type: t ypeEnuner at ed
Data: f or mPr opertyl Dorf or nNane
or f or mMbsol ut ePosi ti on
Keyword: keyAEKeyDat a
; . typeType ort ypeText
Descriptor type: ort ypeLongl nt eger
Data: Property ID or element

name or offset
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Figure 3-14 shows the object specifier record for the Get Data event previously illustrated
in Figure 3-4 on page 3-11. The object class ID tells the SurfWriter application that the
requested data is an element of class cTabl e. The container for the table is the document
“Sales Report.” The key form is f or mNane, which tells the server application that the
key data identifies the Apple event object by name. The key data is the name of the table.

Figure 3-14 An object specifier record in a Get Data event

Apple event
Get Data

Event class attribute:
kAECor eSui t e

Event ID attribute:

kAEGet Dat a
Target address attribute:
Client applicatior) with th|e Server
application signature ' Véve application

{ Direct parameter— /

An object specifier record:

Class: cTabl e

SurfCharter Container: Specified by object SurfWriter
specifier record for document
“Sales Report”

Key form: f or nlNane

Key data: “Summary of Sales”

Apple event

Reply

Summary of Sales
300 788 500 825

= E sales Chart =E1E| Sales Report )
Chart of sales = This table
by product area: shows the
sales data:
S f L ;
urgr;:rsy 0 Apple_event Summary of Container
] object of Sales
300 788 Data retrieved object class 300 | 788
from table object cTabl e with the
500 825 o] specified name 500 | 825
2] —
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To add an object specifier record to an Apple event as one of its parameters, your
application must first create the object specifier record. “Creating Object Specifier
Records,” which begins on page 6-55, describes the Apple Event Manager routines for
creating object specifier records.

To respond to Apple events that include object specifier records, your application should
use the standard classification system for Apple event objects and provide functions that
can locate those objects within your application or its documents. The next section
summarizes the classification of Apple event objects as defined in the Apple Event
Registry: Standard Suites.

The Classification of Apple Event Objects

To create or resolve object specifier records, your application should use the classification
of Apple event objects defined by the Apple Event Registry: Standard Suites. This section
summarizes the concepts that underlie that classification system. You should have a copy
of the Apple Event Registry: Standard Suites available for reference purposes while you
read this section.

You do not need to write your application in an object-oriented programming language
in order to support Apple event objects in your application. However, you must
understand the classification system described in this section in order to classify Apple
event objects in your application and to write routines that can locate them on the basis
of information contained in object specifier records.

Object Classes

Except for the concept of inheritance, Apple event objects are different from the objects
used in object-oriented programming languages. Apple event objects are distinct items in
a server application or any of its documents that can be specified by an object specifier
record in an Apple event sent by a client application. Apple event objects are often, but
not always, items that a user can differentiate and manipulate within an application,
such as words, paragraphs, shapes, windows, or style formats. Every Apple event object
can be classified according to its object class, which defines both its characteristics and its
behavior. The object classes listed in the Apple Event Registry: Standard Suites provide a
method of describing Apple event objects that all applications can understand. Object
classes permit more flexibility than simple descriptor types; for example, a word can be
defined as a simple string, or it can be defined as an Apple event object with specific
characteristics such as font or style.

Note

The definition of an object class only specifies conventions that
determine how applications should handle Apple event objects that
belong to that class. Your application must make sure that it uses the
conventions correctly; they are not enforced by the Apple Event
Manager. O
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Each object class is identified by a four-character object class ID, which can also be
represented by a constant. Constants for object classes always begin with the letter c.

The definition of an object class specifies its superclass, which is the object class from
which a subclass (the class being defined) inherits some of its characteristics.
Characteristics can also be inherited from special object classes, called abstract
superclasses, that are used only in definitions of object classes and do not refer to real
Apple event objects. The pattern of inheritance among object classes is called the

object class inheritance hierarchy. Figure 3-15 shows a portion of this hierarchy. The
abstract superclass cQbj ect is at the top of the hierarchy and is therefore the only object
class that has no superclass. At the next level are cText , which is a regular object class,
and cOpenabl eQbj ect, which is an abstract superclass. Both are subclasses of

coj ect and superclasses for their own subclasses. The object classes cWr d, cl t em
and cChar are all subclasses of cText . Similarly, cW ndow cDocunent , and cFi | e are
subclasses of cOpenabl ebj ect . Every object class inherits all the characteristics of

its superclass and can also add characteristics of its own.

Figure 3-15 Superclasses and subclasses

cObj ect

( ‘ |

cText cOpenabl e(bj ect

] [ ]

cWord

cltem cChar cW ndow cDocunent cFile
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Here are some of the object classes defined for the Core suite:

Class Class ID Description

cChar 'cha ' Text characters

cDocunent " docu' Macintosh documents

cFile "cfil! Macintosh files

cSel ection 'csel’ User or application selections
cText "ctxt' Series of characters

cW ndow "cwin' Standard Macintosh windows
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Here are some of the object classes defined for the Text suite:

Class Class ID Description

cChar 'cha ' Text characters

cLi ne "clin' Lines of text

cPar agr aph ' cpar' Paragraphs

cText 'ctxt' Series of characters
cText Fl ow "cfl o Text flows

cWor d ' cwor' Words

As you can see, some object classes, such as cChar and cText, are defined in more than
one suite. For example, the definition of the cText object class in the Text suite is an
extension of the cText object class defined in the Core suite; it duplicates all the
characteristics of the Core suite object class and adds some of its own. Like a word in a
dictionary, one object class ID can have several related definitions. You can choose to
support the definition that best suits your application; or, if necessary, you can create
extensions of your own. The extension of an object class is different from inheritance
between object classes. An extension of a standard object class provides additional ways
of describing an Apple event object of that class, whereas the object class inheritance
hierarchy determines the pattern of characteristics shared by different object classes.

The definition of an object class always specifies a default descriptor type. Suppose, for
example, that a client application sends a Get Data, Cut, or Copy event that specifies an
Apple event object but does not specify a descriptor type for the returned data. In this
case, the server application returns a descriptor record of the default descriptor type for
the object class of the specified Apple event object. For example, the default descriptor
type for Apple event objects of class cWor d is t ypel nt | Text, a descriptor type that
specifies an undelimited string of characters in a specific language and script system.
The client application can also request that the data be returned in a descriptor record of
some other data type.

The definition of an object class includes three lists of characteristics: properties, element
classes, and Apple events that support the object class. (The next section describes
properties and element classes.) Any or all of these characteristics may be inherited from
a superclass. An Apple event is listed for an object class if its parameters can specify
objects of that class. The definition for cW ndow for example, lists 12 Apple events,
including the Open, Close, and Move events, whose parameters can include object
specifier records that specify windows. The cW ndow class inherits all of these Apple
events from its abstract superclass, cOpenabl eCbj ect .

The Apple Event Registry: Standard Suites also defines primitive object classes, which
describe Apple event objects that contain a single value. For example, the cBool ean,
cLongl nt eger, and cAl i as object classes are all primitive object classes. The object
class ID for a primitive object class is the same as the four-character value of its
descriptor type. Primitive object classes contain no properties; they contain only the
value of the data.
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Properties and Elements

The properties listed for an object class can be used to identify characteristics of Apple
event objects that belong to that class. Each property is identified by a four-character
property ID, which can also be represented by a constant. Constants for properties
always begin with the letter p.

Here are constants and property IDs for some properties:

Property Property ID Description

pName " pnam Name of an Apple event object
pBounds ' pbnd' Coordinates of a window

pVi si bl e " pvis' Indicates whether a window is visible
pl shMbdal " prod’ Indicates whether a window is modal
pCl ass ' pcls’ Class ID of an Apple event object
pFont "font' Font

pText Styl e "txst' Text style

pCol or "colr' Text color

pText Poi nt Si ze ' pt ps' Point size

pScri pt Tag ' psct’ Script system identifier

pFi | | Col or "flcl' Fill color

The property of an Apple event object is itself defined as a single Apple event object
whose container is the object to which the property belongs. For example, the pFont
property of a word is defined by the name of a font, such as New York; the string that
identifies the font is an Apple event object of class cText .

The constant cPr oper t y specifies the object class for any object specifier record that
identifies a property.

CONST cProperty = 'prop';

An object specifier record for a property specifies CPr oper t y as the object class ID, the
Apple event object to which the property belongs as the container, f or mPr opertyl Das
the key form, and a constant such as pFont as the key data.

The elements of a specific Apple event object are the other Apple event objects it
contains, excluding those that define its properties. An object specifier record for an
element specifies the Apple event object in which the element is located as the container
and can specify any key form except f or nPr oper t yI D. Each object class definition in
the Apple Event Registry: Standard Suites includes a list of element classes, which are the
object classes of the elements that an Apple event object can contain.
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An Apple event object contains exactly one of each of its properties, whereas it can
contain no elements or many elements of the same element class. In general, a property
of an object describes something about that object; a property can be examined or
changed but never deleted. An element can be one or more discrete objects contained in
another object and can usually be deleted.

For example, because a paragraph can contain one or more words, one of the element
classes listed for the object class cPar agr aph is the object class cWor d. Individual
words can be deleted from a paragraph. However, even though a word in a paragraph
can be in a different font from the words around it, a paragraph can have only one
pFont property. This property is defined as the font of the first character in the
paragraph and consists of the name of a font. The paragraph’s pFont property can be
changed but not removed.

The properties and element classes listed for each object class definition in the

Apple Event Registry: Standard Suites can be inherited from a superclass, or they can
originate with a subclass. Figure 3-16 illustrates the object class inheritance hierarchy for
the object class cW ndowin the Core suite. Boldface terms in the figure represent those
properties, element classes, or Apple events that are not inherited. The object class

cW ndowincludes all the properties and Apple events of its superclass,

cOpenabl eMoj ect, which in turn includes all the properties and Apple events of its
superclass, cQbj ect . The object class c W ndowalso includes 11 properties and one
element class that originate with cW ndowand are not inherited.

The pd ass property—the property that specifies the four-character class ID—
originates with cCbj ect . Because the definitions of all object classes are ultimately
derived from cObj ect, pCl ass is inherited by all object classes. The definition for
coj ect also lists ten Apple events, which include common events such as Get Data,
Move, and Delete Element. Because cQbj ect is at the top of the object class inheritance
hierarchy, these ten Apple events can use object specifier records that describe Apple
event objects of any object class as a direct parameter. Like all abstract superclasses,
cObj ect does not correspond to a real Apple event object, so its definition does not list
any element classes. Unlike any other object class, cCbj ect is at the top of the object
class inheritance hierarchy and therefore does not have a superclass.
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Figure 3-16

The object class inheritance hierarchy for the object class cW ndow
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The chain of containers that determine the location of one or more Apple event objects is
called the container hierarchy. The container hierarchy, which specifies the location of
real Apple event objects, is different from the object class inheritance hierarchy, which is
an abstract concept that determines which properties, element classes, and Apple events
an object class inherits from its superclass. For example, the container hierarchy for an
Apple event object of class cWor d can vary from one word to another, because various
combinations of other Apple event objects, such as a document, a paragraph, a delimited
string, or another word, can contain a word.

Applications that support Apple event objects must be able to identify the order of
several elements of the same class that are contained within another Apple event object.
For example, each word in a paragraph should have an identifiable order, such as the
5th word or the 12th word. This allows other applications to identify Apple event objects
by describing their absolute position within a container.

Figure 3-17 shows an Apple event object of object class cWbr d—the word “Sales”—
contained in another Apple event object of object class cPar agr aph. (Both these object
classes are defined in the Text suite.) The figure shows only a portion of the container
hierarchy for the word, since a complete description of the word would also include the
containers that specify the location of the paragraph.

Your application must take account of the definitions in the Apple Event Registry:
Standard Suites for any object classes you want to support. For example, the definition for
the object class c Text lists paragraphs, lines, words, and characters as Apple event
objects that can be contained in Apple event objects of class cText . To support Apple
events that refer to elements of object class c Text , your application should associate the
cText object class with paragraphs, lines, words, and characters in its documents. The
list of properties defined for class cText includes the properties pCol or, pFont,

pPoi nt Si ze, pScri pt Tag, and pText St yl es. If you want to support Apple events
that distinguish a boldface 12-point word of object class cText from an italic 14-point
word, for example, your application must associate the point size and style of text in its
documents with the properties pPoi nt Si ze and pText St yl es defined for class cText .
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Figure 3-17 An Apple event object of class cWor d contained in an Apple event object of

class cPar agr aph

Apple event object of object class cParagraph
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. substantial growth in three areas.

Apple event object of object class cWord
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Finding Apple Event Objects

Most of the Apple events in the Core suite and the functional-area suites defined in the

Apple Event Registry: Standard Suites can include parameters that consist of object

specifier records. Your application’s handlers for these events can use the AEResol ve
function to resolve object specifier records: that is, to locate the Apple event objects they

describe.

The AEResol ve function parses an object specifier record and performs related tasks

that are the same for all object specifier records. When necessary, the AEResol ve
function calls application-defined functions to perform tasks that are unique to the
application, such as locating a specific Apple event object in the application’s data

structures.
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Your application can provide two kinds of application-defined functions for use by
AEResol ve. Object accessor functions locate Apple event objects. Every application
that supports simple object specifier records must provide one or more object accessor
functions. Object callback functions perform other tasks that only an application can
perform, such as counting, comparing, or marking Apple event objects.

Each time AEResol ve calls one of your application’s object accessor functions
successfully, the object accessor function returns a special descriptor record, called a
token, that identifies either an element in a specified container or a property of a
specified Apple event object. The token can be of any descriptor type, including
descriptor types you define yourself.

You install object accessor functions by using the AEl nst al | Obj ect Accessor
function. Much like the AEIl nst al | Event Handl er function,

AEl nst al | Cbj ect Accessor uses an object accessor dispatch table to map
requests for Apple event objects to the appropriate object accessor functions in
your application. These requests refer to objects of a specified object class in
containers identified by a token of a specified descriptor type.

Responding to an Apple event that includes an object specifier record typically involves
these steps:

1. After determining that the event is an Apple event, your application calls
AEPr ocessAppl eEvent .

2. The AEPr ocessAppl eEvent function uses the Apple event dispatch table to
dispatch the event to the your application’s handler for that event.

3. The Apple event handler extracts the Apple event parameters, and passes the object
specifier records they contain to AEResol ve.

4. The AEResol ve function uses the object accessor dispatch table to call one or more
object accessor functions, one at a time, that can identify the nested Apple event
objects described by each object specifier record. Each object accessor function returns
a token for the object it finds, which in turn helps to determine which object accessor
function the AEResol ve function will use to locate the next Apple event object.

5. The AEResol ve function returns the final token for the requested object to the
application’s handler.

The resolution of an object specifier record always begins with the outermost container it
specifies. For example, to locate a table named “Summary of Sales” in the document
named “Sales Report,” the AEResol ve function first calls an object accessor function
that can locate the document, then uses the token returned by that function to identify an
object accessor function that can locate the table. It then returns the token for the table to
the Apple event handler that called AEResol ve.

The chapter “Resolving and Creating Object Specifier Records” in this book describes in
detail how to resolve object specifier records and how to write and install object accessor
and object callback functions.
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You can use the Apple Event Manager to

= respond to Apple events as a server application

» create and send Apple events as a client application
= resolve and create object specifier records

= support Apple event recording

This section briefly summarizes the steps involved in providing each kind of support
and tells where to find the relevant information in this book.

Supporting Apple Events as a Server Application

You do not need to implement all Apple events at once. You can begin by supporting just
the required events and, if necessary, the events sent by the Edition Manager. The
beginning of the section “Handling Apple Events” on page 4-4 describes how to provide
this minimal level of support.

It is relatively easy to respond to the required events and the events sent by the

Edition Manager. If, however, your application cannot respond to any other Apple
events, other applications will not be able to request services that involve locating
specific Apple event objects within your application or its documents, and users will not
be able to control your application by executing scripts. To respond to Apple events it is
likely to receive from other applications or from scripting components, your application
must be able to respond to the appropriate core and functional-area Apple events.

Once you have provided the basic level of support for the Required suite and for events
sent by the Edition Manager, you should

» decide which other Apple event suites you want to support

» define the hierarchy of Apple event objects within your application that you want
scripting components or other applications to be able to identify—that is, which
Apple event objects can be contained by other Apple event objects in your application

» write handlers for the Apple events you support, and install corresponding entries in
your application’s Apple event dispatch table

To decide which Apple event suites you want to support and how to define the
hierarchy of Apple event objects in your application, consult the Apple Event Registry:
Standard Suites and evaluate which Apple events and Apple event object classes make
sense for your application. If necessary, you can extend the definitions of the standard
Apple events and Apple events objects to cover special requirements of your application.
It is better to extend the standard definitions rather than to define your own custom
Apple events, because only those applications that choose to support your custom Apple
events explicitly will be able to make use of them.
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The chapter “Responding to Apple Events” in this book describes how to write Apple
event handlers and related routines. The chapter “Resolving and Creating Object
Specifier Records” describes how to resolve object specifiers in an Apple event that
describes Apple event objects in your application or its documents.

If your application can respond to Apple events, you can make it scriptable simply by
adding an ' aet e' resource. Scripting components use your application’s ' aet e’
resource to obtain information about the Apple events and corresponding
human-language terminology that your application supports. The chapter “Apple Event
Terminology Resources” in this book describes how to optimize your implementation of
Apple events for use by scripting components and how to create an ' aet e' resource.

Supporting Apple Events as a Client Application

Because users can send Apple events to a variety of applications simply by executing a
script, many applications have no need to send Apple events. However, if you want to
factor your application for recording, or if you want your application to send Apple
events directly to other applications, you can use Apple Event Manager routines to
create and send Apple events.

To send an Apple event, you must
= create the Apple event
= add parameters and attributes

= use the AESend function to send the event

The chapter “Creating and Sending Apple Events” in this book describes how to perform
these tasks.

Supporting Apple Event Objects

If your application responds to core and functional-area Apple events, it must also be
able to resolve object specifier records that describe the objects on which those Apple
events can act. In addition to the tasks described in the chapter “Responding to
Apple Events,” you must perform the following tasks to handle Apple events that
contain object specifier records:

» Write object accessor functions that can locate the Apple event objects you support,
and install corresponding entries in your application’s object accessor dispatch table.

= Write any object callback functions that you decide to provide. To handle object
specifier records that specify a test, your application must provide at least two object
callback functions: one that counts objects and one that compares them.

» Call AEResol ve from your Apple event handlers whenever an Apple event
parameter includes an object specifier record.

The chapter “Resolving and Creating Object Specifier Records” describes how to
perform these tasks. It also describes how applications that send Apple events to
themselves or directly to other applications can create object specifier records.
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Supporting Apple Event Recording

If you make your application scriptable, you may also want to make it recordable. Users
of recordable applications can record their actions in the form of Apple events that a
scripting component translates into a script. When a user executes a recorded script,

the scripting component sends the same Apple events to the application in which they
were recorded.

To make your application recordable, you should use Apple events to report user actions
to the Apple Event Manager in terms of Apple events. One way to do this is to separate
the code that implements your application’s user interface from the code that actually
performs work when the user manipulates the interface. This is called factoring your
application. A factored application acts as both the client and server application for
Apple events it sends to itself in response to user actions. When recording is turned on,
the Apple Event Manager sends a copy of every event than an application sends to itself
to the scripting component or other process that turned recording on.

The chapter “Introduction to Scripting” in this book provides an overview of how to
make your application both scriptable and recordable. The chapter “Recording Apple
Events” describes how to factor your application for recording and explains the
Apple Event Manager’s recording mechanism.

About the Apple Event Manager
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