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Abstract 
Since Palm OS 5.0 has moved to the ARM processor architecture, the traditional 
method of hacking the system (patching traps) no longer applies.  This paper 
explains how to extend the latest release of Palm OS to do new and interesting 
things, hopefully in a manner that will be relatively compatible with other 3rd party 
software and versions of the operating system.  It covers some of the 
architectural differences from the older 68k-based systems, as well as some 
practical information and examples for how to extend the system.  System 
extension is primarily accomplished by writing small applications that use the 
Notification Manager to hook into various parts of the system. 
 
 

Introduction 
Historically, Palm OS has run on 68k processors (specifically Motorola’s DragonBall 
family of microcontrollers, based on a 68000 core).  Palm OS 5.0 is the first release of the 
operating system to run on ARM-based processors, and is in some ways a stepping 
stone towards PalmSource’s plan for a next-generation operating system.  The system’s 
architecture remains mostly the same: RAM is divided into a large storage heap for 
persistent data and a small dynamic heap for use by running applications.  There is a 
single address space, mostly unprotected (the storage heap is still write-protected in an 
attempt to eliminate heap corruption by buggy applications).  The various hardware 
control registers are still available for applications to play with on Palm’s Tungsten 
devices, but Sony’s Clie devices do not run applications in privileged mode.  The most 
obvious change for developers is that ARM-based Palm OS devices use little-endian byte 
ordering, as opposed to the big-endian ordering used by the Macintosh.  The largest 
architectural change is the addition of a new shared library model which replaces the 
old-style libraries as well as the trap dispatch mechanism.  It’s far better than the 
libraries used on 68k devices since it provides for global variables, and doesn’t require 
hand-maintained entry point dispatch tables.  However, it’s also more complicated to 
patch than the trap dispatch table on 68k, and only PalmSource or the device 
manufacturers can do it.   
 
While is possible to do ARM-native software development by creating native code 
resources (known as armlets) and calling them from inside a 68k app, most development 
is still done entirely in 68k.  PalmSource, like Apple when they transitioned from 68k to 
PowerPC, was very concerned about maintaining compatibility with existing 
applications.  And so, Palm OS 5 includes a 68k emulation layer called the Palm 
Application Compatibility Environment (or PACE for short).  Internally, it’s 
affectionately known as “The Timulator” after the guy that wrote it, but marketing 
wasn’t as thrilled with that name as the engineers were.  In any case, since the operating 
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system is ARM-native, emulated applications usually run much faster than they ever 
did on 68k hardware.  One small irony is that many games that include their own 
carefully optimized blitters now pay a huge penalty because they run entirely under the 
emulator instead of calling the native blitter supplied by the system. 
 
PACE is a magnificent piece of work, but it doesn’t support most of the old methods of 
hacking the OS.  Hacking the various 68k flavors of Palm OS was much like hacking the 
Macintosh used to be before OS X.  Rather than calling SetTrapAddress() to patch a 
trap, you just called SysSetTrapAddress() instead.  Many of the same issues applied.  
But the venerable trap dispatch table was left behind with the move to the new shared 
library model, and that technique no longer works.  Instead, hacks have to make use of 
existing system services in order to get called at the appropriate times.  It’s hard to beat 
the flexibility of a trap patch, but the system has enough facilities to provide ample 
opportunity for a good hack.  This paper is an attempt to introduce some of the common 
techniques, and is aimed at readers with some experience writing similar software for 
the Macintosh.   
 
 

The Notification Manager 
One of the most useful services for our purpose is the Notification Manager, which 
signals your application upon the occurrence of various events, such as when the device 
wakes up, or the user initiates a HotSync operation.  This is a great way to get your code 
called at the right times to do interesting things, and can serve a purpose similar to a 
trap patch.  The down side is that it only works for the cases where the system 
broadcasts notifications.  That point is pretty much moot, though, since patching traps is 
out of the question on OS 5.  After registering for the events you’re interested in, you’ll 
be called when they occur.  You can register a callback routine or receive a launch code 
instead (by passing NULL for the callback procedure pointer).  Launch codes are the 
easiest to deal with, since using callback routines requires some extra care (which will be 
discussed later in this paper).  You can register for a notification by calling 
SysNotifyRegister().  The card number and database ID parameters allow the 
notification manager to tie the registration to your app.  The notifyType field indicates 
the notification you want to subscribe to.  The callback parameter is for specifying an 
optional callback routine, and frequently isn’t used.  The priority field allows you to 
exercise a little bit of control over the order that subscribers are notified in, but it’s 
usually not needed.  Finally the userDataP parameter allows you to specify a constant 
that will be passed back to your notification handler.  It’s often used to point to global 
variables required by the handler.  Here’s an example of using SysNotifyRegister() 
to register for a launch code when the device wakes up from sleep:  
 
Err SysNotifyRegister(UInt16 cardNo, LocalID dbID, UInt32 notifyType,  
          SysNotifyProcPtr callbackP, Int8 priority, void *userDataP); 
… 
UInt16 cardNo;  
LocalID dbID; 
Err err; 
SysCurAppDatabase(&cardNo, &dbID);  
err = SysNotifyRegister(cardNo, dbID, sysNotifyLateWakeupEvent,  
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                       NULL, sysNotifyNormalPriority, NULL);  
 

Listing 1.  Registering to receive a notification 
 
Whenever the device wakes up from sleep mode (either from the user pressing a button 
or by an alarm going off), the system broadcasts this notification.  If you’ve registered to 
receive it, then your application will be launched with a special launch code.  You can 
handle it in your app’s PilotMain() like this:  
 
typedef struct 
{ 
   UInt32     notifyType; 
   UInt32     broadcaster; 
   void *     notifyDetailsP; 
   void *     userDataP; 
   Boolean    handled; 
   UInt8      reserved2; 
} SysNotifyParamType; 
 
UInt32 PilotMain(UInt16 cmd, MemPtr cmdPBP, UInt16 launchFlags)  
{  
   SysNotifyParamType *notifyP;  
   if(cmd == sysAppLaunchCmdNotify) {  
      notifyP = (SysNotifyParamType *)cmdPBP;  
      // Check the notification type, and handle it!  
      // if(notifyP->notifyType == ... 
   }  
   return errNone;  
}  
 

Listing 2.  Handling a notification 
 
With the launch code, you also receive a pointer to a SysNotifyParamType structure.  
This has all the information you need to handle the notification.  The contents deserve a 
bit of explanation.  The notifyType field contains the event type constant for the 
notification you are receiving.  This will always match one of the notifications you have 
registered for.  If you register for more than one, then you’ll want to check this field to 
see which one occurred.  The notifyDetailsP field is not always used, but for many 
notifications it points to additional data describing the event.  The userDataP field is 
just the same value originally passed to SysNotifyRegister().  This is helpful, for 
example, if you are using a callback routine and you want it to receive a pointer to some 
global variables.  The handled field is designed to allow multiple handlers of the same 
notification to collaborate or override default system behavior.  The idea is that a 
handler can set the field to true if they have handled whatever event caused the 
notification, and this allows other handlers (and the system) to see that the event in 
question has already been taken care of.  Most notifications do not use this field, but it 
can come in very handy for some.  Finally, the broadcaster field is just a creator code 
indicating who broadcast the notification.  It’s generally set to sysFileCSystem (‘psys’), 
and then ignored. 
 
Now that you know a bit about the notification manager, it seems like a good time for a 
simple example.  This small hack will automatically switch to the applications launcher 
when the device wakes up.  There isn’t much here; it’s operation is very simple.  
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Applications commonly register for notifications when they are installed on a device, 
and then need to re-register after each time the device is reset.  This is fairly easy to do 
simply by putting your registration code in cases for the sysAppLaunchCmdSyncNotify 
and sysAppLaunchCmdSystemReset launch codes.  This example registers for the “late 
wakeup” notification.  Then, every time it receives the notification, it will send a 
vchrLaunch virtual key event to the current application.  This simulates the user 
tapping the launcher button in the Graffiti area, and causes the system to exit the current 
application and return to the launcher.   
 
UInt32 PilotMain(UInt16 cmd, MemPtr cmdPBP, UInt16 launchFlags)  
{  
   SysNotifyParamType *notifyP;  
   UInt16 cardNo;  
   LocalID dbID;  
   Err err; 
    
   // “install” the hack (register for the notification).   
   if(cmd == sysAppLaunchCmdSystemReset ||  
      cmd == sysAppLaunchCmdSyncNotify) {  
      SysCurAppDatabase(&cardNo, &dbID);  
      err = SysNotifyRegister(cardNo, dbID,  
                  sysNotifyLateWakeupEvent, NULL,  
                  sysNotifyNormalPriority, NULL);  
   }  
   // If we’re receiving a notification, switch to the launcher 
   // by using a virtual char to simulate tapping the apps button. 
   else if(cmd == sysAppLaunchCmdNotify) {  
      notifyP = (SysNotifyParamType *)cmdPBP;  
      if(notifyP->notifyType == sysNotifyLateWakeupEvent)  
         EvtEnqueueKey(vchrLaunch, 0, commandKeyMask);   
   }  
   return errNone;  
} 
 

Listing 3.  A simple power-on hack 
 

A few useful notifications 
With a simple example under your belt, lets move on and describe a few of the more 
interesting notifications that Palm OS 5 offers.  The complete list is available in 
NotifyMgr.h, but a few of the especially useful ones deserve some mention here.  If you 
intend to write much of this sort of software, it’s worth reading through NotifyMgr.h 
just to familiarize yourself with the notifications available in the system.  The SDK 
Reference and Companion documentation also contains some excellent information on 
the subject.  Keep in mind that although these notifications are all present in Palm OS 5, 
many may not be maintained in future releases.  Some were only intended to hold us 
over until we once again have a more flexible method of extending the system.   
 

The sleep & wake notifications 
A set of two notifications can be used to do things when the device is going to sleep.  
The sequence of events goes like this: when the device is turned off (either because the 
auto-off timer expired, or because a user pressed the power button), the system 
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broadcasts a “sleep request” notification.  This is an indication that the system is 
probably going to sleep in a moment.  When you receive it, you have the option of 
delaying the sleep process.  If you increment the handled field in the 
SysNotifyParamType structure, then the system will not go to sleep after all.  Your code 
is then responsible for resuming the sleep process by enqueueing a vchrResumeSleep 
character in the application’s event queue.  This causes another 
sysNotifySleepRequestEvent to be broadcast, and the process is repeated until no 
handler increments the handled field.  Note that this means you could potentially 
receive the “sleep request” notification several times before the device actually goes to 
sleep.  If you have time-consuming work to perform before going to sleep, such as 
negotiating the friendly termination of a network connection, then this is a good way to 
do it.  If you don’t want to worry about the extra complexity, though, you can subscribe 
to the “sleep notify” event instead.  After the whole “sleep request” business is finished, 
the system broadcasts a sysNotifySleepNotifyEvent immediately before putting the 
device to sleep.  There’s no way to delay the sleep process this time; this notification is a 
guarantee that the device will go to sleep as soon as the broadcast finishes.  If you want 
to do something quickly just before the device goes to sleep, this notification is the best 
place to do it.   
 
You can use two more notifications when the device wakes up: an early one, and a late 
one.  The early notification (sysNotifyEarlyWakeupEvent) is broadcast immediately 
after the device wakes up.  At this time, it hasn’t been determined if the device will 
remain awake.  Sometimes it is woken up briefly and then goes back to sleep again 
without even turning the screen on.  For example, this can happen for some alarms (if 
the alarm requestor doesn’t do any UI) or to turn on the charger for an internal NiCd 
battery in devices that have them (such as the Palm VII series).  If the device goes back to 
sleep in a situation like this, then the “late” wakeup notification is never broadcast.  
However, if some code calls EvtResetAutoOffTimer() to keep the device awake, the 
screen will be turned on and the sysNotifyLateWakeupEvent notification will be sent 
out.  This is the notification that you will typically want to use because it indicates that 
the handheld has really been “turned on”, and is a guarantee that it will remain awake 
for at least a little while.  Depending on your particular hack (and how much you care 
about handling the edge cases) you may also be interested in the 
sysNotifyDeviceUnlocked notification.  If the device is locked, this is broadcast after 
the user enters the correct password to unlock the device.  It can be used to delay your 
action until after the password is entered.   
 
There’s one other important thing to keep in mind about the wakeup and sleep 
notifications: They are not guaranteed to be broadcast.  They usually are, of course, but 
your code should not misbehave if you miss a sleep or wakeup notification.  There are 
some circumstances where the device will go to sleep without broadcasting any of these 
notifications.  For example, if the device is dropped and the batteries pop out of the 
back, then it will just go instantly to sleep.   
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Custom pen strokes 
Another versatile notification with great hack potential is 
sysNotifyProcessPenStrokeEvent.  It is sent whenever the user draws a stroke in the 
Graffiti area of the digitizer.  It’s somewhat limited because you only receive the start 
and end points of the stroke, but it’s enough to let you do some limited recognition of 
custom strokes in different parts of the Graffiti area.  The fun bit is that you can use 
these to trigger all sorts of interesting things.  If you recognize a stroke that you want to 
handle, you should set the handled field of the SysNotifyParamType structure to true 
in order to prevent the system from handling it as well.  This example checks for a pen 
stroke from the left edge of the Graffiti area over to the right edge, and then sends a 
“hard power” character to the current app.  This puts the device to sleep just as if the 
user had pressed the power button.   
 
UInt32 PilotMain(UInt16 cmd, MemPtr cmdPBP, UInt16 launchFlags)  
{  
   SysNotifyParamType *notifyP;  
   UInt16 cardNo;  
   LocalID dbID;  
   Err err; 
    
   SysNotifyPenStrokeType *strokeP;  
   // When we’re installed, register for the notification.   
   if(cmd == sysAppLaunchCmdSystemReset ||  
      cmd == sysAppLaunchCmdSyncNotify)  
   {  
      SysCurAppDatabase(&cardNo, &dbID);  
      err = SysNotifyRegister(cardNo, dbID,  
                  sysNotifyProcessPenStrokeEvent, NULL,  
                  sysNotifyNormalPriority, NULL);  
   }  
   // If we’re receiving a notification,  
   // check the pen stroke data, and if it matches,  
   // then put the device to sleep!  
   else if(cmd == sysAppLaunchCmdNotify) {  
      notifyP = (SysNotifyParamType *)cmdPBP;  
      strokeP = (SysNotifyPenStrokeType*)notifyP->notifyDetailsP;  
      if(notifyP->notifyType == sysNotifyProcessPenStrokeEvent)  
      {  
         // Check for left-to-right pen stroke,  
         // and "press" the power button! 
         if((strokeP->startPt.x < 25) && (strokeP->endPt.x > 135)) { 
            EvtEnqueueKey(vchrHardPower, 0, commandKeyMask);  
            notifyP->handled = true; 
         }  
      }  
   }  
   return errNone;  
}  
 

Listing 4.  Processing a custom pen stroke 
 

Filtering the event queue 
The last useful notification that will be covered is sysNotifyEventDequeuedEvent.  
Despite its awkward name, this one has enormous hack potential.  It’s sort of a high-
level version of the old JGNEFilter, a low memory global in MacOS that you could use 
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to install event filters.  It can be used to watch and modify events before they are passed 
to an application.  This notification is broadcast every time an event is removed from the 
event queue, before EvtGetEvent() returns the event to the application.  Handlers get a 
chance to see the event, and modify it as they see fit.  When you receive the notification, 
the detailsP field of the notification structure points to the EventType structure about 
to be returned to the application.  You can change it into some other type of event, or 
into a nilEvent in order to effectively remove it from the queue.  It will still be passed 
to the application, but nil events don’t do anything.  This notification has a couple of 
major ‘gotchas’, however.  The first is that if you’re not careful, you can have a serious 
impact on the device’s performance.  An awful lot of events go through the event queue, 
and if you take too long fiddling with them, you can really bog the system down.  The 
other issue is that the EventType structure pointed to by detailsP is in system-native 
endianness.  It’s big-endian on a 68k device (pre-Palm OS 5), and little-endian on an 
ARM native device (Palm OS 5.0 and later).  This is a pain, but you’ll need to take it into 
account when working with this notification.  If it didn’t work this way, the system 
would have to byte swap every single event (and all the associated data) even though 
most events would be ignored.  Because of the way the Notification Manager works, it 
would have to do this even when there weren’t any handlers registered for the 
notification.  In any case, the flexibility this notification brings to a resourceful 
programmer more than makes up for the inconvenience.  Here is a simple (and 
relatively uninspired, I’m afraid) example demonstrating its use.  It’s a small hack that 
will make it impossible to write L’s, changing them into C’s and exaggerating one of 
Graffiti’s little quirks.  I have a tough time drawing L’s for some reason, and frequently 
get C’s instead.   
 

#define EndianSwap16(n) (((((UInt16) n) << 8) & 0xFF00) | \ 
                         ((((UInt16) n) >> 8) & 0x00FF)) 
 
UInt32 PilotMain(UInt16 cmd, MemPtr cmdPBP, UInt16 launchFlags)  
{  
   SysNotifyParamType *notifyP;  
   UInt16 cardNo;  
   LocalID dbID;  
   EventType *eventP;  
   Err err; 
    
   // When we’re installed, register for the notification.   
   if(cmd == sysAppLaunchCmdSystemReset ||  
      cmd == sysAppLaunchCmdSyncNotify)  
   {  
      SysCurAppDatabase(&cardNo, &dbID);  
      err = SysNotifyRegister(cardNo, dbID, 
                  sysNotifyEventDequeuedEvent, NULL,  
                  sysNotifyNormalPriority, NULL);  
   }  
   // If we’re receiving a notification,  
   // check the event type and maybe fiddle with it!  
   else if(cmd == sysAppLaunchCmdNotify)  
   {  
      notifyP = (SysNotifyParamType *)cmdPBP;  
      eventP = (EventType*)notifyP->notifyDetailsP;  
      if(notifyP->notifyType == sysNotifyEventDequeuedEvent)  
      {  
         // Is this a keydown event?  
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         if (eventP->eType==EndianSwap16(keyDownEvent))  
         {  
            // Translate L’s to C’s...   
            if(eventP->data.keyDown.chr == EndianSwap16(‘l’))  
               eventP->data.keyDown.chr = EndianSwap16(‘c’);  
            else if(eventP->data.keyDown.chr == EndianSwap16(‘L’))  
               eventP->data.keyDown.chr = EndianSwap16(‘C’);  
         }  
      }  
   }  
   return errNone;  
}  
  

Listing 5.  A simple event filter hack 
 

Other Considerations 
Some notifications are broadcast quite frequently (for example “event dequeued” is sent 
every time an event is fetched from the event queue, potentially many times per second).  
In these cases, it’s very important to be careful about performance.  It’s usually a good 
idea, for example, to register a callback routine rather than a launch code for a 
frequently broadcast notification.  Callbacks incur much less overhead than launch 
codes, because the application database doesn’t need to be opened or a new runtime 
environment set up.  However, using them does add some additional complications.  
When your callback routine is called, you will be running in the context of another 
application.  You will be using its stack space, so you should conserve it - you may have 
as little as 500 bytes.  Also, your global variables won’t be set up.  One common way to 
work around this problem is to allocate a chunk of memory in the dynamic heap to hold 
your globals, and change the chunk’s owner ID to 0 so that it won’t be freed when the 
current application exits.  Then you can simply pass the handle as the userDataP when 
you register for your notification.  This technique also works well for regular launch 
code notifications, if you need some global state that is preserved between launches (this 
is more efficient than storing your state in a database).  If you need to access your 
globals from code other than a notification handler, then you can also stash the handle in 
a feature using FtrSet(), and retrieve it with FtrGet().  Palm OS features work much 
like gestalt selectors on MacOS.  Because the Notification Manager just calls the 
procedure pointer you pass, it’s also important to remember to lock down your code 
resource to prevent it from being moved around in the storage heap.  With trap patches, 
that usually requires protecting the database as well (otherwise it could be deleted and 
your locked code resource would be accidentally deallocated).  However, it’s not strictly 
necessary in this case since the NotifyMgr will remove your registration as long as you 
pass your database ID when you register.  It’s considered poor form to leave locked 
records in an unprotected database, and debug versions of Palm OS will display a 
warning.  And you’ll probably want to protect your database so that you have a chance 
to clean up before your hack is deleted.  When the user tries to delete a protected app, 
another notification is broadcast (sysAppNotifyDeleteProtected).  You can register 
for this notification, and use the opportunity to deallocate your globals and unprotect 
your database.  Here’s an example showing how to do this.  It also demonstrates how 
you can register for multiple notifications and use them in conjunction to accomplish a 
particular task.   
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void InitializeHack(void)  
{  
   UInt16 cardNo;  
   LocalID dbID;  
   Err err; 
    
   // Allocate globals:  
   MemHandle globalsH = MemHandleNew(sizeof(MyGlobalsType));  
   if(globalsH == NULL) return;  
    
   // Register for the notification we want 
   // and the "delete protected" one so we can clean up:  
   SysCurAppDatabase(&cardNo, &dbID);  
   err = SysNotifyRegister(cardNo, dbID, sysNotifyLateWakeupEvent,  
                  MyCallbackFunc, sysNotifyNormalPriority, globalsH);  
   if(err != errNone) { 
      MemHandleFree(globalsH); 
      return; 
   }  
    
   SysNotifyRegister(cardNo, dbID, sysNotifyDeleteProtectedEvent,  
                  MyCallbackFunc, sysNotifyNormalPriority, globalsH);  
    
   // We’ll be automatically unregistered when we are deleted. 
    
   // If registration succeeded,  
   // prevent our globals from being automatically freed:  
   if(globalsH) MemHandleSetOwner(globalsH, 0);  
    
   // lock down our code resource and protect our database:  
   MemHandleLock(DmGetResource(sysResTAppCode, 1));  
   DmDatabaseProtect(cardNo, dbID, true);  
}  
 
Err MyCallbackFunc(SysNotifyParamType *notifyParamsP)  
{  
   MemHandle globalsH = notifyParamsP->userDataP;  
   SysNotifyDBInfoType *dbInfo;  
    
   if(notifyParamsP->notifyType == sysNotifyDeleteProtectedEvent) {  
      // Check if our database is being deleted:  
      dbInfo = (SysNotifyDBInfoType*) notifyParamsP->notifyDetailsP;  
      if(StrCompare(dbInfo->dbName, kMyAppDBName) != 0)  
         return errNone;  
       
      // Free our globals, and unprotect our database:  
      MemHandleFree(globalsH);  
      DmDatabaseProtect(dbInfo->cardNo, dbInfo->dbID, false);  
   }  
   else if(notifyParamsP->notifyType /* == some notification type...*/)  
   {SndPlaySystemSound(sndAlarm);/*... do something fun...*/}  
 
   return errNone; 
} 
 

Listing 6.  Using callbacks and multiple notifications 
 

(Ab)using the Alarm Manager 
 
Notifications are wonderful if there is some mechanism that you want to hook into, but 
they don’t provide a good way to say, “call me back later.” Luckily, the Alarm manager 
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does this for us quite handily.  All you need to do is call AlmSetAlarm(), specifying 
when you would like your alarm to go off, and you’ll be called back.  As with 
notifications, you can register a callback routine or receive a launch code.  Alarms are 
not always very accurate, so they aren’t sufficient for some applications, but they will 
allow you to make sure you are called back.  If you want to be called periodically, you 
can even set a new alarm from the handler each time your current one goes off.  This 
allows you to establish a perpetual chain of alarms, and can work very well if you don’t 
want to be called too frequently.  I’ve successfully used this technique to be called back 
as frequently as every 5 seconds.  It’s worth noting that although this technique does 
work, creating a chain of alarms that occur this frequently is a something of an abuse of 
the alarm manager, and I wouldn’t recommend doing it in commercial software.    Also, 
on some devices, the alarm granularity is not this fine.  In sleep mode, some devices only 
check (and trigger) alarms once per minute.  If you use this method, it’s generally a good 
idea to use the wake and sleep notifications to halt and restart the alarm chain.  
Otherwise your alarms will continue to be triggered when the device is asleep (which is 
usually not desirable).  The example below uses this technique to play the little stylus 
“tick” noise every 10 seconds while the device is turned on.   
 
UInt32 PilotMain(UInt16 cmd, MemPtr cmdPBP, UInt16 launchFlags)  
{  
   SysNotifyParamType *notifyP;  
   UInt16 cardNo;  
   LocalID dbID;  
    
   SysCurAppDatabase(&cardNo, &dbID);  
 
   // When we’re installed, "install" the hack  
   // (register for the notification).   
   if(cmd == sysAppLaunchCmdSystemReset ||  
      cmd == sysAppLaunchCmdSyncNotify) {  
         SysNotifyRegister(cardNo, dbID,  
                     sysNotifyLateWakeupEvent, NULL,  
                     sysNotifyNormalPriority, NULL);  
         SysNotifyRegister(cardNo, dbID,  
                     sysNotifySleepNotifyEvent, NULL,  
                     sysNotifyNormalPriority, NULL);  
         // Set the first alarm in our chain: 
         AlmSetAlarm(cardNo, dbID, NULL, TimGetSeconds()+10, true); 
 
      } 
      else if(cmd == sysAppLaunchCmdNotify) {  
      notifyP = (SysNotifyParamType *)cmdPBP;  
       
      // Halt & restart our alarm chain when the device wakes  
      // up and goes to sleep.  Without this, we would be called even 
      // when the device was ìturned offî. 
      if(notifyP->notifyType == sysNotifySleepNotifyEvent)  
         AlmSetAlarm(cardNo, dbID, NULL, 0, true); 
      else if(notifyP->notifyType == sysNotifyLateWakeupEvent)  
         AlmSetAlarm(cardNo, dbID, NULL, TimGetSeconds()+10, true); 
   }  
   else if(cmd == sysAppLaunchCmdAlarmTriggered) 
   { 
      // Set the next alarm in the chain, and play a little sound. 
      AlmSetAlarm(cardNo, dbID, NULL, TimGetSeconds()+10, true); 
      SndPlaySystemSound(sndClick); 
   } 
   return errNone;  
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} 
 

Listing 7.  Using alarms to be called periodically 
 
  

Up until now, the code examples have been either incomplete or fairly trivial, so I want 
to conclude with a slightly more significant example.  This hack uses another 
notification (sysNotifyAppLaunchingEvent) to maintain a circular buffer of the 10 most 
recently used applications.  It also uses the sysNotifyProcessPenStrokeEvent 
notification to implement “forward” and “back” strokes in the Graffiti silkscreen area.  
When the user draws them, the hack will switch to the previous or next application.  It 
even uses the sysNotifyDeleteProtectedEvent notification to deallocate its globals.  It 
provides a good example of using multiple notifications together, as well as allocating 
and sharing global variables, and demonstrating proper cleanup.  It’s also complete – 
the code should compile and run.  Feel free to use it as a start for your own hacks, and 
modify it to your heart’s content. 
 

#include <PalmOS.h> 
 
#define kMyAppDBName "Listing8" 
#define kMaxApps 10 
 
typedef struct 
{ 
   Int32 currentPos;    // current position in the queue 
   UInt32 appCreators[kMaxApps]; // circular queue of app creators 
} MyGlobalsType; 
 
UInt32 PilotMain(UInt16 cmd, MemPtr cmdPBP, UInt16 launchFlags) 
{ 
   SysNotifyParamType *notifyP; 
   UInt16 cardNo; 
   Int32 currentPos; 
   LocalID dbID; 
   SysNotifyPenStrokeType *strokeP; 
   SysNotifyDBInfoType *dbInfo; 
   SysNotifyAppLaunchOrQuitType *appInfo; 
   MemHandle globalsH; 
   MyGlobalsType *globalsP; 
   DmSearchStateType searchState; 
   UInt32 switchCreator, creator; 
   Err err; 
    
   SysCurAppDatabase(&cardNo, &dbID); 
   
   // If we’re installed (or reset), register for the notification 
   // and allocate our globals.  
   if(cmd == sysAppLaunchCmdSystemReset || 
      cmd == sysAppLaunchCmdSyncNotify) 
   { 
      // Allocate globals and keep them from being deallocated: 
      globalsH = MemHandleNew(sizeof(MyGlobalsType)); 
      if(globalsH == NULL) return errNone; 
       
      globalsP = (MyGlobalsType*)MemHandleLock(globalsH); 
      MemSet(globalsP, sizeof(MyGlobalsType), 0); 
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      MemPtrSetOwner(globalsP, 0); 
      MemHandleUnlock(globalsH); 
       
      // Register for our notifications: 
      SysNotifyRegister(cardNo, dbID, 
                  sysNotifyProcessPenStrokeEvent, NULL, 
                  sysNotifyNormalPriority, globalsH); 
      SysNotifyRegister(cardNo, dbID, sysNotifyDeleteProtectedEvent, 
                  NULL, sysNotifyNormalPriority, globalsH); 
      SysNotifyRegister(cardNo, dbID, sysNotifyAppLaunchingEvent, 
                  NULL, sysNotifyNormalPriority, globalsH); 
       
      // And protect our database, so we can deallocate our globals: 
      DmDatabaseProtect(cardNo, dbID, true); 
   } 
   
   // If we’re receiving a notification, 
   // check the type and handle it! 
   else if(cmd == sysAppLaunchCmdNotify) { 
      notifyP = (SysNotifyParamType *)cmdPBP; 
      globalsP = (MyGlobalsType*)MemHandleLock(notifyP->userDataP); 
      currentPos = globalsP->currentPos; 
       
      if(notifyP->notifyType == sysNotifyDeleteProtectedEvent) { 
         // Check if our database is being deleted: 
         dbInfo = (SysNotifyDBInfoType*) notifyP->notifyDetailsP; 
         if(StrCompare(dbInfo->dbName, kMyAppDBName) != 0) 
            return errNone; 
         
         // Unregister for our notifications: 
         SysNotifyUnregister(cardNo, dbID,  
                  sysNotifyProcessPenStrokeEvent, 
                  sysNotifyNormalPriority); 
         SysNotifyUnregister(cardNo, dbID,  
                  sysNotifyDeleteProtectedEvent, 
                  sysNotifyNormalPriority); 
         SysNotifyUnregister(cardNo, dbID, sysNotifyAppLaunchingEvent, 
                  sysNotifyNormalPriority); 
         
         // Free our globals, and unprotect our database: 
         MemHandleFree(notifyP->userDataP); 
         globalsP = NULL; 
         DmDatabaseProtect(dbInfo->cardNo, dbInfo->dbID, false); 
      } 
      else if(notifyP->notifyType == sysNotifyProcessPenStrokeEvent) 
      { 
         // User drew a pen stroke, check to see if its one of ours! 
         strokeP = (SysNotifyPenStrokeType*)notifyP->notifyDetailsP; 
         switchCreator = 0; 
          
         // Check for left-to-right "next app" stroke, and the  
         // reverse right-to-left "previous app" stroke. 
         if((strokeP->startPt.x < 25) && (strokeP->endPt.x > 135)) 
         { 
          // Go to next app! 
          currentPos++; 
            if(currentPos >= kMaxApps)  
               currentPos = 0; 
          switchCreator =  
               globalsP->appCreators[currentPos]; 
            notifyP->handled = true; 
         } 
         else if((strokeP->startPt.x > 135) && (strokeP->endPt.x < 25)) 
         { 
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            // Go to previous app! 
          currentPos--; 
          if(currentPos < 0) currentPos = kMaxApps-1; 
          switchCreator = globalsP->appCreators[currentPos]; 
            notifyP->handled = true; 
         } 
          
         // If we recognized the stroke, switch to the new app! 
         if(switchCreator != 0) 
         { 
          err = DmGetNextDatabaseByTypeCreator(true, &searchState,  
                       sysFileTApplication, switchCreator,  
                       true, &cardNo, &dbID); 
          if(err == errNone)  
             SysUIAppSwitch(cardNo, dbID,  
                         sysAppLaunchCmdNormalLaunch, NULL); 
         } 
          
      } 
      else if(notifyP->notifyType == sysNotifyAppLaunchingEvent) 
      { 
         // A new application is launching, add it to the list! 
         appInfo =  
            (SysNotifyAppLaunchOrQuitType*) notifyP->notifyDetailsP; 
         DmDatabaseInfo(appInfo->cardNo, appInfo->dbID, NULL, NULL,  
               NULL, NULL, NULL, NULL, NULL, NULL, NULL, NULL,  
               &creator); 
         if(creator != globalsP->appCreators[currentPos]) 
         { 
            currentPos++; 
            if(currentPos >= kMaxApps) currentPos = 0; 
            globalsP->appCreators[currentPos] = creator; 
         } 
      } 
       
      if(globalsP) { 
         globalsP->currentPos = currentPos; 
         MemPtrUnlock(globalsP); 
      } 
   } 
    
   return errNone; 
} 
 

Listing 8.  A hack to implement pen strokes for “next” & “previous” app 
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