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This Note addresses the issue of how to launch another application from inside your app and then open a document
using that app. Preferably, devel opers would like to utilize the signature information from the document to find the
application.

Deveopers writing applications that sub-launch other applications will find the material contained herein lets them easily
extend the functionality of their applications to include the ability to launch applications with the specific documents they
want to be opened.

This Note combines information found in the chapter " Creating and Sending Apple Events' in Inside Macintosh:
Interapplication Communications and the chapter "Desktop Manager" in Inside Macintosh: More Macintosh
Toolbox . The format of the Open Documents event is described in the section "Handling the Required Apple Events'
(4-11) in Inside Macintosh: Interapplication Communication .
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About Launching an Application with a Document

To launch an application with a document, the following steps are required:
1. Find the appropriate application for opening the document

2. Try sending the open documents event to the running application, and
3. If Step 2 fails, launch the application with the appropriate parameters.

Finding the Right Application for the Document

Every document has type and creator bytes associated with it. Thefirst step, therefore, in finding what application to use
isto take alook at the creator bytes. Y ou can find this value by using the FSpGetFInfo call:

err = FSpGet FI nf o( &spec, &f ndrlnfo);

fndrinfo.fdCreator contains the creator bytes for the document.

When specifying the destination address for the open document Apple event, the creator bytes are used to create a
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descriptor containing at ypeAppl Si gnat ur e record. If the AESend indicates that no such application with that creator is
running, then the creator bytes can be used to search the desktop files on attached volumes for the correct application to
launch.

Using a Preferred Application to Open the Document

Sometimes, you may want to open a document using an application other than the one referred to by its creator bytes. For
example, you may want to open every text document you encounter using a program such as AppleWorks. In that case,
you need to provide some internal means of mapping file typesto creator typesinside of your application that overrides
the creator bytes returned by FSpGet FI nf 0. The code snippet in this Technote provides a means for doing this by
allowing you to define a mapping function for re-mapping the creator type used to open a document.

Here is how you would define a simple mapping function that will work with LaunchTheDocunent :

voi d MyMapCr eat or (FSSpec *docunent, OSType type, OSType *creator) ({
if (type == 'TEXT")
*creator = 'BOBO; /* open all text files with Appl eWrks,
creator = 'BOBO */

}

Mapping functions receive three parameters. a FSSpec record referring to the document itself -- in case you want to look
a the document's data or name to establish its type -- and the document's type and creator bytes. Mapping functions
provide asimple way for your application to change the creator bytes that will be used to find the appropriate application
before the search for the application begins. In this example, al documents of type TEXT' are re-mapped to the creator
bytes for AppleWorks, telling LaunchTheDocunent to ask AppleWorksto open all text documents. The collected
fragmentsin a code snippet provided later in this Technote give you an example of how to define a creator mapping
function.

Sending the Open Documents Event
Asdescribed in Inside Macintosh: Interapplication Communication (4-13), the open documents event contains one list
of dias records referring to documents to be opened by the target application. The following description takes you
through the step-by-step construction of such an event.
Firdt, create an address descriptor record (target_desc), using the creator bytes (f ndr | nf o. f dCr eat or ):
err = AECreateDesc(typeAppl Signature, (Ptr) &f ndrlnfo.fdCreator,
si zeof (OSType), &target _desc);
Then you use this address record to specify the target application when you create the Apple event (the_apple_event):
err = AECreat eAppl eEvent (kCor eEvent Cl ass, kAEOpenDocunents,
&t arget _desc, kAutoGenerateReturnlD, kAnyTransactionl D,
&t he_appl e_event);
Because you are opening a single document, you need to create alist containing an aias record referring to the file you
want to open. Even though you're only asking the target application to open one document, you still create alist
containing only one dias record to conform to the definition of an open documents Apple event.
First, you create alist (files list):
err = AECreateli st(NULL, 0, false, &iles_list);
and a descriptor record (file_desc) containing an alias to our document (the file):

err = NewAlias(NULL, & he file, & he_alias);
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HLock((Handl e) the_alias);

err = AECreateDesc(typeAlias, (Ptr) (*the_alias),

Get Handl eSi ze((Handl e) the_alias), &file_desc);

HUnl ock( (Handl e) the_alias);
Then, you add the descriptor record (f i | e_desc) containing the dliasto thelist (files list):
err = AEPutDesc(&files_list, 0, &ile_desc);

Now that you have the Apple event (the_apple_event), and theligt (files list), containing an alias record referring to the
file you want opened, you can take the list and put it into the Apple event (the_apple_event) as an Apple event parameter:

err = AEPut ParamDesc( & he_appl e_event, keyDirectObject, & iles_list);

At this point the open documents event (the_apple_event) has been set up correctly and you can send it to the application:

err = AESend( & he_appl e_event, & he_reply, kAENoReply,

kAENormal Priority, KkNoTi meCut, NULL, NULL);
When the application isnot running

When AESend returns an error result of connectionlnvalid, this means the application with the specified creator bytesis
not currently registered with the Process Manager. In this case, the correct application must be launched before it can be
sent the open document event. The first thing to do here is search through the desktop files on connected volumes using
the PBDTGet APPL routine to find the application with the correct creator bytes for the document.

The following code fragment illustrates how this can be done.

HVol urrePar am vol _pb;
DTPBRec deskt op_pb;
FSSpec applicati on;
vol _pb.ioNanmePtr = NULL;
err = fnfEBrr; /* default return val ue */
vol _pb.ioNanmePtr = NULL;
[* for... every connected volune, 1, 2, ... */
for (vol _pb.ioVollndex = 1;
PBHGet VI nf oSync( (HPar nBl kPt r) &vol _pb) == noErr;
vol _pb.ioVol I ndex++) {
/* PBHGet Vol Parms call to ensure the volume is a local volume */
par am pb. i oVRef Num = vol _pb. i oVRef Num
i f (PBHGet Vol Par msSync( ( HPar nBl kPt r) &ar am pb) == noErr
&& volinfo.vMserver Adr == 0) {
/* call PBDTGetPath to find the desktop file on the volume */
deskt op_pb. i oCompl eti on = NULL;
deskt op_pb. i oVRef Num = vol _pb. i oVRef Num

deskt op_pb. i oNamePtr = NULL;
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deskt op_pb. i ol ndex = 0;
i f (PBDTGet Pat h( &deskt op_pb) == noErr) {
desktop_pb.ioFi |l eCreator = app_creator_bhytes;
deskt op_pb. i oNamePtr = application. nang;
i f (PBDTGet APPLSync( &desktop_pb) == noErr) {
application. vRef Num = vol _pb. i oVRef Num
application. parl D = deskt op_pb. i oAPPLPar | D,
/* at this point we have found the correct application */
err = noFErr;

br eak;

Note:

Thisisafairly simple search method. For your purposes, you may want to modify it so it does special things,
such as not bothering with gjected disks that are still mounted, or searching particular disks before others. The
code fragment searches loca volumes only checking to seeif they areloca using the PBHGet Vol Par s routine.

In the code snippet in this Technote, local volumes are searched before an optional search of non-local volumes
takes place.

Launching the App

Once you find the correct application, the next step isto coerce the Apple event that AESend failed to send into the correct
format so a pointer to the parameters can be stored in the launch parameter block. This can be achieved with acall to
AECoer ceDesc specifyingt ypeAppPar anet er s asthe destination type:

err = AECoer ceDesc( &t he_appl e_event, typeAppParaneters, &paraneter_desc);

Once this coercion has been performed, everything required for setting up the launch parameter block is available so the
application can be launched:

| aunch_pb. | aunchBl ockl D = ext endedBl ock;
| aunch_pb. | aunchEPBLengt h = ext endedBl ockLen;

| aunch_pb. | aunchFi | eFl ags

0;

| aunch_pb. | aunchControl Fl ags =
| aunchConti nue + | aunchNoFi | eFl ags;

| aunch_pb. | aunchAppSpec = &application;
/* launchAppPar aneters expects a pointer,
so we |ock and dereference the dataHandl e
stored in the paraneter_desc */

HLock( ( Handl e) par anet er _desc. dat aHandl e) ;
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| aunch_pb. | aunchAppPar aneters =
(AppPar anetersPtr) (*paraneter_desc. dat aHandl e) ;

err = LaunchApplication(& aunch_pb);

HUnl ock( (Handl e) par anet er _desc. dat aHandl e) ;
If the Target Application is Not Apple Event Aware
If the target application is not high level event aware (pre-System 7), the Apple Event Manager will automatically coerce
the event into the old style launch parameters when the program is being launched. The old style 'nst r ' and 'nst #'

resources used by MultiFinder in System 6 are no longer supported; therefore, you can't use these routines to open the
document if the application is already running.

Collected Fragmentsin a Code Snippet

The following code snippet combines al of the concepts previously explained.

Note:
The author has compiled and run the following with the MPW C, MPW PPC, SymantecC, MrC, and
CodeWarrior C compilers and is satisfied that it is bug free for System 7.0 and onward.

/* File SendOpen.c

Code snippet illustrating how to launch an application and send it
an open docunent Apple event.
by John Montbriand, 1995.

Copyright (C) 1995 by Apple Conputer, Inc. Al Rights Reserved.*/

#i

ncl ude <Types. h>

#

ncl ude <Qui ckDr aw. h>

#i ncl ude <Fonts. h>

#i ncl ude <W ndows. h>

#i ncl ude <TextEdit. h>

#

ncl ude <D al ogs. h>

#i ncl ude <Menus. h>

#

ncl ude <Appl eEvents. h>

#i ncl ude <StandardFile. h>

#i ncl ude <Fil es. h>

#i ncl ude <Errors. h>

#i ncl ude <Al i ases. h>

/* MapCreator Procs, when provided as a paraneter to LaunchTheDocunent,
will be called to allow your app to re-map the creator type for a file
to a different creator type. Your function should either nmodify *creator

to refer to a preferred application by replacing its value with the
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val ue of the preferred application's creator bytes, or |eave *creator

untouched if you want the creator bytes fromthe document to be used. */

typedef void (*MapCreatorProc) (FSSpec *docurment, OSType type, OSType

*creator);

/* LaunchTheDocunent attenpts to open the docunent with either an
application that is already | oaded in nenory and running, or by finding
and | aunching the appropriate application with the docunent as a
parameter. |If no application can be found with the creator bytes found
in the docunment, fnfErr is returned. Local Volunes are searched before
renote server volumes. Renote server volunmes are only searched if
use_renote_apps is true. If the optional creator remapping procedure is
provided (remap != NULL), then it will be called to allowthe caller to
re-nmap the creator bytes to a preferred application for the docunent's
type.. */

OSErr LaunchTheDocument(FSSpec * document, Boolean use_remote_apps,
MapCreatorProc remap) {

OSErr err;

AEAddressDesc target_desc; // address desc for target application
AEDescList files list;

AEDesc file_desc, parameter_desc;

AppleEvent the apple event;

AppleEvent the reply;

AliasHandlethe dias;

FInfo fndrinfo;

OSType app_creator_bytes,

LaunchParamBlockRec launch_pb;

[* initialize our recordsto NULL descriptors*/
AECreateDesc(typeNull, NULL, O, &target_desc);
AECreateDesc(typeNull, NULL, O, &files list);
AECreateDesc(typeNull, NULL, 0, &file_de);
AECreateDesc(typeNull, NULL, 0, &the apple event);
AECreateDesc(typeNull, NULL, 0, &the reply);
AECreateDesc(typeNull, NULL, O, & parameter_desc);
the alias= NULL;

* get the target application's creator */
err = FSpGetFInfo(document, & fndrlnfo);
if (err '= noErr) goto launch_the document_termination;

* call the remap function if applicable */
app_creator_bytes = fndrinfo.fdCreator;

if (remap !=NULL)

remap(document, fndrinfo.fdType, &app _creator_bytes);

* create an open documents Apple event */

err = AECreateDesc(typeAppl Signature, (Ptr)&app_creator_bytes,
sizeof(OSType), &target_desc);

if (err = noErr) goto launch_the document_termination;

err = AECreateA ppleEvent(kCoreEventClass, kA EOpenDocuments,
&target desc, kAutoGenerateReturnl D, kKAnyTransactionl D,

&the apple event);

if (err = noErr) goto launch_the document_termination;

[* create aone dement list of filesto send in the event */
err = AECreateList(NULL, O, false, &files list);
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if (err = noErr) goto launch_the_document_termination;
err = NewAlias(NULL, document, &the dias);

if (err = noErr) goto launch_the document_termination;
HLock((Handle) the_dlias);

err = AECreateDesc(typeAlias, (Ptr) (*the aias),
GetHandleSize((Handle) the_dias), &file_desc);
HUnlock((Handle) the_alias);

if (err = noErr) goto launch_the document_termination;
err = AEPutDesc(&files ligt, 0, &file_desc);

if (err = noErr) goto launch_the document_termination;

* add thefilelist to the open documents event */

err = AEPutParamDesc(& the_apple_event, keyDirectObject,
&files list);

if (err = noErr) goto launch_the document_termination;

/* send the Apple event */
err = AESend(&the _apple_event, &the reply, KAENoOReply,
KAENorma Priority, KNoTimeOut, NULL, NULL);

[* if the target could not be found */

if (err == connectioninvalid) { /* no such app running? */
HVolumeParam vol_pb;

DTPBRec desktop_pb;

FSSpec application;

GetV ol ParmslnfoBuffer volinfo;

HIOParam param_pb;

* search desktop files on loca volumesfirst */
param_pb.ioNamePtr = NULL;

param_pb.ioBuffer = (Ptr) &volinfo;
param_ph.ioReqCount = sizeof (volinfo);

err = fnfErr; /* default return value */
vol_pb.ioNamePtr = NULL,;

for (vol_pb.ioVollndex = 1;
PBHGetVInfoSync((HParmBIkPtr) &vol_pb) == noErr;
vol_ph.ioVollndex++) {

param_pb.ioVRefNum = vol_pb.ioVRefNum;

if (PBHGetV ol ParmsSync((HParmBIkPtr)& param_pb) == noErr
& & voalinfo.vM ServerAdr == 0) {
desktop_ph.ioCompletion = NULL;
desktop_ph.ioVRefNum = vol_pb.ioVRefNum,;
desktop_pb.ioNamePtr = NULL;
desktop_pb.iolndex = 0;

if (PBDTGetPath(& desktop_pb) == noErr) {
desktop_ph.ioFileCreator = app_creator_bytes;
desktop_pb.ioNamePtr = application.name;

if (PBDTGetAPPL Sync(& desktop_pb) == nokErr) {
application.vRefNum = vol_pb.ioVRefNum;
application.parlD = desktop_ph.ioAPPLPariD;

err = nokrr,

break;

}

}

}

[* if thisfails, search remove volumesif allowed... */

if (err '=noErr && use_remote_apps)

for (vol_pb.ioVollndex = 1;
PBHGetVInfoSync((HParmBIkPtr) &vol_pb) == noErr;
vol_ph.ioVollndex++) {

param_pb.ioVRefNum = vol_pb.ioVRefNum;

if (PBHGetV olParmsSync((HParmBIkPtr) & param_pb) ==
noErr
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& & volinfo.vM ServerAdr = 0) {
desktop_ph.ioCompletion = NULL;
desktop_ph.ioVRefNum = vol_pb.ioVRefNum,;
desktop_pb.ioNamePtr = NULL;
desktop_pb.iolndex = 0;

if (PBDTGetPath(& desktop_pb) == noErr) {
desktop_ph.ioFileCreator = app_creator_bytes;
desktop_pb.ioNamePtr = application.name;

if (PBDTGetAPPL Sync(& desktop_pb) == nokErr) {
application.vRefNum = vol_pb.ioVRefNum;
application.parlD =

desktop_pb.ioAPPLParlD;

err = nokrr,

break;

}

}

}

if (err = noErr) goto launch_the document_termination;

* coerce the apple event to app parameters */

err = AECoerceDesc(&the_apple_event, typeAppParameters,
& parameter_desc);

if (err = noErr) goto launch_the document_termination;
* launch the application */

launch_pb.launchBlocklID = extendedBlock;
launch_pb.launchEPBL ength = extendedBlockL en;
launch_pb.launchFileFlags = 0;
launch_pb.launchControlFlags =

launchContinue + launchNoFileFlags;
launch_phb.launchAppSpec = & application;
HLock((Handle) parameter_desc.dataHandle);
launch_pb.launchA ppParameters =

(AppParametersPtr) (* parameter_desc.dataHandle);

err = LaunchApplication(&launch_pb);
HUnlock((Handle) parameter_desc.dataHandle);

launch_the document_termination:

/* clean up, and go.. */

if (the_aias!=NULL) DisposeHandle((Handle) the_dlias);
AEDisposeDesc(& parameter_desc);
AEDisposeDesc(&target_desc);
AEDisposeDesc(&file_desc);
AEDisposeDesc(&files list);

AEDisposeDesc(&the apple_event);
AEDisposeDesc(&the_reply);

return err;

}

* sample creator mapping function. The function smply tells
LaunchTheDocument that every document of type TEXT' should be

opened using MPW Shell */

void MyMapCreator(FSSpec * document, OSType type, OSType * creator) {
if (type=="TEXT)

*creator = 'BOBO'; /* open al text fileswith AppleWorks,

creator ='BOBO' */

}

#ifdef powerc
QDGloba s qd;
#Hendif
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void main(void) {
SFTypelList typelist;
StandardFileReply reply;

InitGraf (& qd.thePort);
InitFonts();
InitWindows();
TEInit();

InitMenus();
InitDialogs(0);
InitCursor();

StandardGetFile(NULL, -1, typeList, &reply);
if (reply.sfGood)

- On Launching an App with a Document

LaunchTheDocument(& reply.sfFile, fase, MyMapCreator);

}

File SendOpen.r containing Rez source for the 'SIZE' resource. Because you're working with Apple

events, you must include a SIZE resource with the isHighLevel EventAware bit set:

resource 'SIZE' (-1, purgeable) {
reserved,
accept SuspendResuneEvent s,
reserved,
canBackgr ound,
mul ti Fi nder Awar e,
backgr oundAndFor egr ound,
dont Get Front d i cks,
i gnor eChi | dDi edEvents,
i s32Bi t Conpati bl e,
i sHi ghLevel Event Awar e,
| ocal AndRenopt eHLEvent s,
i sStati oneryAwar e,

dont UseText Edi t Ser vi ces,

reserved,
reserved,
reserved,
524288,
524288

b

Summary

Launching an application with a document under System 7 requires the use of the AppleEvent Manager
to either directly send an open document event to an existing application or indirectly send an open
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document event to an agpplication as part of its launch sequence. This Technote describes how you can
do thisin your applications and provides a simple example of how you can use the technique.

Further References

o "Creating And Sending Apple Events' (Chapter 5), Inside Macintosh: |nterapplication
Communication

o "Handling the Required Apple Events' (4-11), Inside Macintosh: |nterapplication

Communication

"Desktop Manager" (Chapter 9), Inside Macintosh: More Macintosh Toolbox

"Obtaining Volume Information" (2-145), Inside Macintosh: Files

"Alias Manager" (Chapter 4), Inside Macintosh: Files
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