Services

Introduction

The OpenStep serviceacdlity allows an application to &dr its functionality to other
applications, without requiring the other applications takimadwance whas

offered. A service-prading application adertises an operation that it can perform on
a particular type of data—foxample, encrypting te, performing optical character
recognition on a bitmapped image, onpding text such as a message of the day (with
no input data). Ay application that uses the servicexcility then automatically has
access to that functionality through its Services menu, or through certain other
mechanisms. It doesimieed to knav what the operations are in admce; it merely
indicates what types of data it has, and the Services mentesiakilable the
operations that apply to those types. The servieedlity thus gives applications an
open-ended means akiending each others’ functionality

This document describes the fouradlable types of service: standard services, which
the user chooses from the Services menui; filter services, whichvétepds ivokes
through the NS&steboard class; print filter services, which the user chooses when
saving a printout as a PostScript file; and spell ckeskrvices, which the user chooses
from the standard spelling cheekpanel. The first section, “Standard Servites,
describes the general structure of all the services and the details of standard services.
The second section, ‘dfiations on Standard Servictdescribes vays that the other

three types of service dir from standard services.

Standard Services

In general terms, the standard servicasifity works as though the user copies data
from one application and pastes it into anqtimerdifies the data, then copies the result
and pastes it back into the original application. The standard senaodgy does in

fact use the pasteboard to transfer data, automaticallyicgphe selection from the
service requestor and pasting the altered data back—though the data transfer doesn’
have to be two-way, as the @amples in the introduction indicate o should be

familiar with the Application Kits NSRasteboard class beforeovking with the

standard servicesitility.

This section describes tato provide a service in your application, andwdo make
sure your application can also request appropriate servicessituation. “Preiding
a Standard Service” eers &erything you need to kne as the implementor of a
service. “Using Services” sthwe you what you need to makour custom classe®ovk
as requestors of services.
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Providing a Standard Service

Suppose youe working on a program to read USENETwse and hee an object
with a method to encrypt and decrypt articles, such as the one blgles articles
containing diensive material are often encrypted with this algorithm, called “rot13,
in which letters are shifted halfay through the alphabet.

- (NSString *)rotateLettersInString:(NSString *)aString

NSString *newString;
unsigned length;
unichar *buf;
unsigned i;

length = [aString length];

buf =malloc( (length + 1) * sizeof(unichar) );
[aString getCharacters:buf];

buf{length] = (unichar)0; // not really needed....

for (i=0;i<length; i++) {
if (buf[i] >= (unichar)'a’ && buf{i] <= (unichar) 'z') {
buffi] +=13;
if (buffi] > 'z") buffi] -= 26;

else if (buffi] >= (unichar)'A' &&
buf[i] <= (unichar) 'Z") {
buffi] +=13;
if (buffi] > 'Z") buf{i] -= 26;

}

newString = [NSString stringWithCharacters:buf length:length;
free(buf);

return newString;

}

Since this feature is generally useful as a simple encryption scheme, it can be
exported to other applicationso ®ffer this functionality as a service, write a method
such as this:

- (void)simpleEncrypt:(NSPasteboard *)pboard
userData:(NSString *)data
error:(NSString **)error
{
NSString *pboardString;
NSString *newsString;
NSArray *types;

types = [pboard types];



if (![types containsObject:NSStringPboardType]) {
*error = NSLocalizedString(@"Error: couldn't encrypt text.",
@"pboard couldn't give string.");
return;

}

pboardString = [pboard stringForType:NSStringPboardType];
if ('pboardString) {
*error = NSLocalizedString(@"Error: couldn't encrypt text.”,
@"pboard couldn't give string.");
return;

}

newString = [self rotateLettersInString:pboardString];

if (InewString) {
*error = NSLocalizedString(@"Error: couldn't encrypt text.”,
@"self couldn't rotate letters.");
return;

}

types = [NSArray arrayWithObject:NSStringPboardType];
[pboard declareTypes:types owner:nil];
[pboard setString:newString forType:NSStringPboardType];

return;

}

A method for preiding a standard service is of the foserviceNameserData:error:

and tales aguments as shm in the @ample. The method itself tak data from the
pasteboard as needed, operates on it, and writgesuits back to the pasteboard. In
case of an errpthe method simply sets the pointerayi by theerror agument to a
non+il NSString and returns. ThiserDataagument isrt used here; see “Entries in a
Service Specification” and “Add-on Services” for some suggestions arthase it.

Making a Service Available

Now you have an object with methods that allat to perform a service for another
application. There are twthings remaining to do:gester the object at run time so the
services &cility knows which object to hae perform the service, and aghtise the
service to the serviceadility. You create and gister your object in the
applicationDidFinishLaunching: application delgate method (or equalent) with
NSApplicationssetServicesProvider: method. If your object is calledcryptor you create
and rayister it with this code fragment:

EncryptoClass *encryptor;

encryptor = [[EncryptoClass alloc] init];
[NSApp setServicesProvider:encryptor];
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You can rgister only one service priger per application. If you kra more than one

service to preide, a single object must be able to ptide all of the services.

In order for the system to kne that your application preides a service, you must

ad\ertise that &ct. You do this by adding an entry to your application project’

Custominfo.plist file, which is incorporated into the applicati®info.plist file when you

build your project. The entry you add is called tiservice specificationln our
example, the service specification looksdikhis:

NSServices = (

{NSPortName = NewsReader;
NSMessage = simpleEncrypt;
NSSendTypes = (NSStringPboardType);
NSReturnTypes = (NSStringPboardType);
NSMenultem = {

default ="Encrypt Text";
English ="Encrypt Text";
French ="Encoder le texte";
German = "Text verschlisseln™;
h
NSKeyEquivalent ={

default=E;

German=S;

h

}

)i

Note: Custominfo.plist should be saved as Unicode, not NEXSTTEP
encoding.

The meaning of each of the subfields igaained further in the section belg
“Entries in a Service Specificatidh.

Note: If you’ve just built an application with a service and you want to test
the service, log out and log back in again. The application must be in one
of the standard directories: ~/Apps, /NextApps, Or /LocalApps.

Entries in a Service Specification
This template shes all possible fields in a standard service specification:

NSServices = (

{

NSMessage = messgeName

NSPortName = programName

NSSendTypes = ( typel], type] ...);

NSReturnTypes = ( typel][, typeqd ...);

NSMenultem ={default= item [ language = item ]};
NSKeyEquivalent = { default= character, [ language = character ] };



NSUserData = string;
NSTimeout = milliseconds
NSHost = hostName
NSExecutable = pathname
}
[,{ another service entny] ...

)

Filter, print filter, and spell che&k services diér slightly Their service specifications
are described in “®riations on Standard Services.

NSMessage indicates the name of the ObjeetC method to woke. Its \alue is the first
part of the method name, which falle the formmessgeNamaeuserData:error:. This is
a required entry

NSPortName is the hame of the port the application should use to listen for service
requests. Itsalue depends on twoyou ragistered the service prider. If you used the
NSApplication methodetServicesProvider:, NSPortName is the application name. If you
used theNSRegisterServicesProvider() function (which should only be used for filter
services)NSPortName is the \alue passed to that function for tameamgument. See
“Filter Services” for more information owBRegisterServicesProvider(). This is a required
entry

NSSendTypes andNSReturnTypes are arrays of names for data types, such as
NSStringPboardType. Send types are the types sent from the service requestor; return
types are the types returned to the service requeStee the NSRsteboard class
specification for a list of standard data types. A serviceyyder must specify one or
both of these entries.

NSMenultem andNSKeyEquivalent indicate the te of the Services menu item and iey k
equialent (if ary). Both of these entries takhe form of dictionaries, with language
names asdys and the tet as \alues. In addition to actual language names, you can
define a alue for the ky default, which is used when no languages in the wsser’
preferences match the languages named in the service specificatiort ®ha neenu

item can indicate a single submenu with a slash; feaumple, “Mail/Send Selection”
appears in the Services menu as a submenu named “Mail” with an item named “Send
Selection”.NSMenultem is required, bt NSKeyEquivalent is optional.

NSUserData is a string containing aalue of your choice. du can use this string to
control the behdor of your service method; this entry is useful for applications that
provide open-ended services (see “Add-on Servic&slserData is an optional entry

NSTimeout is a string indicating the number of milliseconds the Servamiy should
wait for a response from the servicepder when a response is required. If this time
is exceeded, the serviceadility opens an attention panel informing the user that an
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error has occurred. This is an optional erfryou dont specify this entrythe
timeout \alue is 3000 milliseconds (30 seconds).

NSHost is a string containing the name of a host on theoré&tw he @ecutable is
launched on this host instead of on the host of the application requesting the service.
This is an optional entry

NSExecutable is the path of the application that performs this service. This can either
be a full or relatie path. If it is a relaie path, the application must be located in the
same hbindle as this service declaration. This entry is most useful for filter services.
This entry is optional.

Add-on Services

You typically define services when you create your application areftsdvthem

in thelnfo.plist file of the applicatiors tundle. The serviceséility also allavs you

to adwertise services outside of the applicationdie, enabling you to create “add-

on” services after thaét. This is where theSUserData entry becomes truly useful:

You can define a single message in your application that performs actions based on
the user data pvaded, such as running the user data string as a UNIX command
(which the EBrminal application does) or treating it as a speajgiraent in addition

to the selected data that gets sent through the pasteboard.

To define an add-on service, you creataiadile with aservice extension that

contains amfo.plist file, which in turn contains the add-on service specification. Y
then put this indle into aServices directory in the library search patk/(ibrary,
ILocalLibrary, /NextLibrary). The servicesaility scans these directories when the user
logs in and tads note of which services are defined; you can force this scanning by
running thenake_services UNIX command. If your application creates a service at
run time and needs it to bealable immediatelyit calls this function to force
scanning:

void NSUpdateDynamicServices(void)

Using Services

If you add a Services menu to your application in latsfBuilderthere$ nothing
else you need to do for your application trkvwith the standard servicescflity;
your application automatically has access to all appropriate servicédeorty
other applications. If you need to construct menus programmatically or if you
subclass NSew or NSWindow (or ary other subclass of NSResponder)yvieer,
you need to do a little vk to tie things into the standard servicaslity. Setting a
Services menu programmatically is straightfarde You simply designate the
NSMenu that you want as your Services menu with NSApplication’
setServicesMenu: method. V¥ing custom NSiéws or NSWhdows into the standard



servicesdcility falls into three steps, in which yowake or implement these methods:

registerServicesMenuSengijes:returnypes:
validRequestorérSendVpe:returnype:
writeSelection®Pasteboard:types:
readSelectionFron#Bteboard:

The following sections ceer each of these methods. A final section,Viking a
Standard Service Programmaticdllshows haw to invoke a standard service in your
code.

Registering User-Interface Objects for Standard Services

The Services menu doesrtontaineverystandard service tdred by other
applications. Br example, in a t&t editor a service to ivert a bitmapped image is of
no use and shouldhbe offered. Which services appear in the Services menu is
determined by the data types that the objects in the application—specifically the
NSResponder objects—can send and rectirough the pasteboard.

An NSResponder gisters these data types using NSApplication’
registerServicesMenuSendTypes:returnTypes: method. Application Kit objects already do

this, tut your custom NSResponder subclass must do thisinitiitize class method.

All types used by instances of the class must bistered, een if thg/'re not alvays
available; Services menu items are enabled and disabled dynamically based n what’
available at the moment, as described in “Enabling Services Menu Items Based on the
Selection”.

An object doesit’have to register the same types for both sending and xe&ogi
Suppose youe writing a rich tet editor that can send unformatted and rickt teut
can only receie unformatted te. Heres a portion of the initialization method for the
text-editor NS\Wlew subclass:

+ (void)initialize
static BOOL initialized = NO;

/* Make sure code only gets executed once. */
if (initialized == YES) return;
initialized = YES;

sendTypes = [NSArray arrayWithObjects:NSStringPboardType,
NSRTFPboardType, nil];
returnTypes = [NSArray arrayWithObjects:NSStringPboardType,
nil];
[NSApp registerServicesMenuSendTypes:sendTypes
returnTypes:returnTypes];

return;
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Your NSResponder object cagister ay pasteboard data type, public or
proprietary common or rare. If it handles the public and common types, of course,
it will have access to more services. See thead®Board class specification for a
list of standard pasteboard data types.

Enabling Services Menu Items Based on the Selection

While your application is runningavious types of data can be selected aaidble
for transfer on the pasteboard. If a service do¢apply to the type of the selected
data, its menu item needs to be disabled.check whether a service applies, the
application object sendalidRequestorForSendType:returnType: messages to objects in
the responder chain to see whethentlheve data of the type used by that service.
While the Services menu is visible, this method isaked frequently—typically
mary times per @ent—to ensure that the menu items for all service\pders are
properly enabled: I8 sent for each service and possibly for nyasbjects in the
responder chain. Because this methodviskad so frequent|yt must bedst so that
event handling doeshfall behind the uses actions.

The following example shas haw this method can be implemented for an object
that handles unformattedxie

- (id)validRequestorForSendType:(NSString *)sendType
returnType:(NSString *)returnType;

if ((!sendType || [sendType isEqual:NSStringPboardType]) &&
(freturnType || [returnType isEqual:NSStringPboardType]) ) {

if (([self selection] || 'sendType) &&
([self isEditable] || IreturnType) ) {
return self;

}
}

return [super validRequestorForSendType:sendType
returnType:returnType];

}

This implementation checks both the types indicated and the state of the object. The
object is a glid requestor if the send and return types are unformatisat temply

arent specified, and if the object has a selection and is editable (when send and
return types are gen). If this object cart’handle the service request in its current
state, it ivokes its superclass’ implementation.

validRequestorForSendType:returnType: iS sent along an abridged responder chain,
comprising only the responder chain for tieg Window and the application object.
The main windw is excluded.



Sending and Receiving Data

When the user chooses a Services menu command, the responder chairdbsvitieck
validReguestorForSendType:returnType: and the first object that returnsaue other thanil

is called upon to handle the service request byidirg data (if ag is required) with
awriteSelectionToPasteboard:types: message. & can implement this method to yiae
the data immediately or to pride the data only when #'actually requested. Hese’
an implementation for an object that writes unformattetitemediately:

- (BOOL)writeSelectionToPasteboard:(NSPasteboard *)pboard
types:(NSArray *)types

NSArray *typesDeclared;

if ([types containsObject:NSStringPboardType] == NO) {
return NO;
}

typesDeclared = [NSArray arrayWithObject:NSStringPboardType];

[pboard declareTypes:typesDeclared owner:nil];

return [pboard setString:[self selection]
forType:NSStringPboardType];

This method returngss if it successfully writes or declaresyattata andlo if it fails.
If you want to preide the data only on demand—which realsense for lge
amounts—you hze to declare an object as thener for the data and then neagure
that object responds pasteboard:provideDataForType: (as described in the N&gteboard
class specification). In such a case, the methods look lik this:

- (BOOL)writeSelectionToPasteboard:(NSPasteboard *)pboard
types:(NSArray *)types

NSArray *typesDeclared,;

if ([types containsObject:NSStringPboardType] == NO) {
return NO;

}

typesDeclared = [NSArray arrayWithObject:NSStringPboardType];
[pboard declareTypes:typesDeclared owner:self];
return YES;

}

- (void)pasteboard:(NSPasteboard *)pboard
provideDataForType:(NSString *)type

{
[pboard setString:[self selection] forType:NSStringPboardType];
return;

}
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You can gen write some types inriteSelectionToPasteboard:types: and ofer the rest
on demand only vigasteboard:provideDataForType:. Remember that thenmer of a
pasteboard muskist when the data is finally requested BE safe, you should mak
sure the avner is an object that will neer be deallocated.

Once the service requestor writes data to the pasteboaaitsifov a response as the
service proider is invoked to perform the operation; if the service dogseturn

data, of course, the requesting application simply continues running and none of the
following applies. The service prider reads the data from the pasteboaoike/on

it, and then returns the result. At this point the service requestor is sent a
readSelectionFromPasteboard: message telling it to replace the selection with wieate

data came back. Our simplet@bject can implement this method as fatko

- (BOOL)readSelectionFromPasteboard:(NSPasteboard *)pboard,;

NSArray *types;
unsigned index;
NSString *theText;

types = [pboard types];

index = [types indexOfObject:NSStringPboardType];

if ([types containsObject:NSStringPBoardType] == NO) {
return NO;

}
theText = [pboard stringForType:NSStringPboardType];
[self replaceSelectionWithString:theText];

return YES;
}

This method returnges if it successfully reads the data from the pastebaerd,
otherwise.

Invoking a Standard Service Programmatically
Though the user typically wokes a standard service by choosing an item in the
Services menu, you canvioke it in code using this function:

BOOL NSPerformService(NSString* serviceltemNSRasteboard pboaid)

This function returnses if the service is successfully performea, otherwise.
serviceltenis the name of a Services menu item (language). It must be the full
name of the service, including the submenu and slash;Xan®le,

“Mail/Selection”. pboad contains the data to be used for the service, and when the
function returns contains the data resulting from the servamec#n then do with

the data what you wish.



Variations on Standard Services

The three other types of services—filtanint filter, and spell cheek—all share the
use of a service specificationyththe/'re each implemented in tifent vays. The
following sections describe Wwahe service specification for each type of service
differs from that for a standard service, and lyou tale adwantage of that type of
service.

Filter Services

The NSRsteboard class automatically uses a filter service whenwakeia method
for filtering data, such as:

+ (NSArray*)typesFilterableTo:(NSString*) type

+ (NSPRasteboard FasteboardByFilteringFile:(NSString*) filename

+ (NSPRasteboard FasteboardByFilteringData:(NSData*)data
ofType:(NSString *type

+ (NSRasteboard jasteboardByFilteringTypesinPasteboard:
(NSFRasteboard) pboad

Because filter services commonly translate data from wwikfie formats into knan
formats, you need a ay of dynamically specifying pasteboard types. The filter
services and pasteboaratilities define types based on fil&tensions with these
functions:

NSString* NSCreateFilenamePboardType(NSString* fileExtension
NS String* NSCreateFileContentsPboardType(NSString *fileExtension
NSString* NSGetFileType(NSString *pboadType
NSArray*NSGetrileTypes(NSArray *pboadTypes

ThefileExtensiorargument is a filex@ension, minus the period (faxample, “eps” or
“tif ). Y ou create pasteboard type strings with the firstftlctions, and get file types
(extensions) from pasteboard type strings with the secoraiftmctions. In a service
specification (in theustominfo plist file), you can indicate a file type based on the
extension aSTypedFilenamesPboardType:fileExtensiorand a file contents type as
NSTypedFileContentsPboardType:fileExtensionfor example:

NSSendTypes = (NSTypedFilenamesPboardType:tiff);
NSSendTypes = (NSTypedFileContentsPboardType:tiff);

You implement a filter servicexactly like a standard service, with a
filterNameuserData:error: method that accepts a pasteboard containing a file path,
converts the contents of the file to the requested type or types, and returnsénedon
data on the pasteboard. There ar@twajor diferences between filter services and
standard services. The first majorfeifence is in the \@ty you ragister the service
provider. With filter services, you typically dot’have an NSApplication object to

11
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register the service pvider with. Instead, you use the function
NSRegisterServicesProvider(). This function$ declaration is:

(void)NSRegisterServicesProvider(id provider, NSString* name

provider is the object that puides the services, amdmeis the samealue you

specify for theNsPortName entry in the services specification. After making this
function call, the filter service must enter the run loop in order to respond to service
requests as shm:

while(1) {
NS_DURING
[[NSRunLoop currentRunLoop] runj;
NS_HANDLER
NSLog(@"Received exception: %@", localException);
NS_ENDHANDLER

}

The second major dérence is in the service specification: Instead ofsuressage
entry you define ansFilter entry withfilterNameas the alue; you must define both
send and return types; and th&@enultem andNSKeyEquivalent entries are ignored.

A filter service can use data-transfer mechanisms other than the pasteboard,
indicated by an optional entry in the filter service specification. Byak
NSInputMechanism, and it can hae a \alue ofNSUnixStdio, NSMapFile, or NSldentity. If
you specify an input mechanism, thelwe for thensFilter entry is ignored (though
it's still required).

NSUnixStdio allows you to turn nearly griJNIX command-line program into a filter
service. Instead of sending an ObjestC message to an object in your filter service
program, the servicesgility simply runs the recutable specified in the service
specification with the contents of the pasteboard asghenant (which must be of
NSFilenamesPboardType Or NSTypedFilenamesPboardType). If there is more than one
filename on the pasteboard, only the first is used. The output of the filter program (on
stdout) is captured by the serviceadility and put on a pasteboard for use by the
requestor of the filteNote that the UNIX program must be relauncheegy time

the service is isoked; if you're creating a filter service from scratchstnore

efficient to package it as an application that can remain running. lderesample
service specification for a UNIX program that amnts GIF images to TIFF:



NSServices = (
{ NSFilter =™
NSPortName = gif2tiff;
NSInputMechanism = NSUnixStdio;
NSSendTypes = (NSTypedFilenamesPboardType:gif);
NSReturnTypes = (NSTIFFPboardType);

}
):
}

NSMapFile defines an “empty” service for data in files, used when yakén
NSPRasteboard pasteboardByFilteringFile: class method. Itsalue must be an
NSFilenamesPboardType or anNSTypedFilenamesPhoardType. When the filter service is

invoked for a file, the serviceadility merely puts the contents of the file on the
pasteboard. This input mechanism is useful for file types with nonstandard or special
extensions whose format is nonetheless the same as a standardygarrple, if

you've defined an image format based on a subset of TIFF\@iga file &tension

of stif, you can define a service that mapsfiifile extension taNSTIFFPboardType:

NSServices = (
{NSFilter="";
NSInputMechanism = NSMapFile;
NSSendTypes = (NSTypedFilenamesPboardType:stif);
NSReturnTypes = (NSTIFFPboardType);

);
}

NSldentity defines an empty service for data in memaised when you woke
NSPasteboard pasteboardByFilteringData:ofType: class method. It declares that the send
type is efectively identical to the return type—though theeese isrt necessarily true.

For example, you can define a service that filters your custom image format in memory
with this service specification:

NSServices = (
{NSFilter="";
NSInputMechanism = NSldentity;
NSSendTypes = (MyCustomimagePboardType);
NSReturnTypes = (NSTIFFPboardType);

);
}

NeitherNSMapFile norNSldentity result in ag program being»@cuted, so their services
specifications lack theSPortName entry.

13
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Print Filter Services

A print filter service is imoked when the usergss a file as a PostScript file through

the Print panel. When the user clicks thev&a lutton on the Print panel a 8a

panel opens with a pop-up list near the bottom. This pop-up list contains special
types of PostScript that the user can choose from. A print filter service adds an entry
to this list.

You implement a print filter service as a UNIX command line program that reads
PostScript on the standard input stream and writes it to a file specified on the
command line by ao option; for xkample:

ps2superps -0 outputfile.ps

Instead of amiSMessage entry, the service specification for a print filter service
contains alSPrintFilter entry whose alue is the ension used for the output file. If
it's empty “ps” is used by dafilt. TheNSPortName entry is the name of the UNIX
program—ps2superps in the &ample NSMenultem gives the string that appears in the
pop-up list. The follaving entries are ignored in a print filter service specification:

NSKeyEquivalent
NSSendypes
NSReturnypes
NSUserData

A print filter service specification adds one entgbeviceDependent. Its value is
“YES” or “NO” (the default). If you specify “YES” for this entry the PostScript code
sent through your print filter is specific to the type of printer chosen in the Print panel.

Heres a sample print filter service specification:

{
NSServices = (
{NSPrintFilter ="superps";

NSPortName = ps2superps;

NSMenultem = {
default ="Super PostScript for Chosen Printer";
English = "Super PostScript for Chosen Printer";
French =

"Super PostScript pour l'imprimante sélectionnée”;

German = "SuperPostScript fir ausgewahlten Drucker";

h
NSDeviceDependent ="YES",
}
)



Spell Checker Services

A Spell checkr service is madevailable in the Application Kis standard spell
checler panel. ¥u implement a spell cheekservice by creating a program that uses
an NSSpellSerr object. See the NSSpellSerclass specification for full

information on creating a spell cheskservice. ¥u'll want to create the spell check
service as an add-on service as described in “Add-on Sehstsad of alSMessage
entry, the service specification for a spell chexlservice contains ESSpellChecker

entry, whose alue is the t&t that should be used to identify the spell checkn the
spelling panes pop-up list. A spell cheek service specification should also contain a
NSLanguages entry whose alue is the language for which the spell cleeepplies. The
spell checkr won'’t be adertised unless one of italues fomNSLanguages matches one

of the users preferred languages.

As an example, heres the service specification for the NeXT spell chexck

NSServices = (
{NSExecutable = NeXTspell;

NSLanguages = (English);
NSSpellChecker = NeXT;
b
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