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HANDHELD COMPUTING DEVICE WITH 
EXTERNAL NOTIFICATION SYSTEM 

TECHNICAL FIELD 

[0001] This invention relates to portable handheld com 
puting devices, such as handheld personal computers 
(H/PCs). More particularly, this invention relates to an 
external noti?cation system for handheld computing 
devices. 

BACKGROUND OF THE INVENTION 

[0002] Small, handheld computing devices have been 
steadily growing in popularity in recent years. The devices 
go by different names, including palmtops, pocket comput 
ers, personal digital assistants, personal organiZers, and the 
like. This disclosure is primarily directed to a class of 
computing devices referred to as handheld personal com 
puters, or “H/PCs”, although aspects of this invention can be 
implemented other types of handheld computing devices. 

[0003] H/PCs are small, pocket-siZed devices having an 
LCD (liquid crystal display) With a touch-sensitive screen, a 
stylus to enter data through the screen, and an input device 
such as a keypad or miniature QWERTY keyboard. H/PCs 
have a microprocessor, memory, and are capable of running 
an operating system and one or more applications on the 
operating system. Microsoft Corporation recently released 
the Windows@ CE operating system for use on H/PCs, 
Which is a scaled-doWn version of its popular Windows@ 
operating systems manufactured for personal computers. 

[0004] One of the most desirable characteristics of H/PCs 
is their portability. The compact, portable H/PCs provide a 
user With real computer-like applications—such as email, 
PIM (personal information management), Internet broWser, 
spreadsheet, Word processing. A traveling user can receive 
email messages, schedule meetings or appointments, and 
broWse the Internet from the H/PC. 

[0005] Some handheld computing devices can notify a 
user of a scheduled event, if they are turned on. The device 
plays an alarm sound, or pops-up a dialog box, to alert the 
user of the event. HoWever, many handheld computing 
devices have no means of notifying a user When they are 
turned off, Which is normally the case to conserve poWer. 
While some handheld computing devices might be con?g 
ured to Wake up and sound an alarm, such devices typically 
time out the alarm after a short period. As a result, the user 
can miss the alarm because it terminates before being 
noticed. In addition, audio alarms may, on occasions, be too 
faint for the surrounding environment (e.g., an alarm might 
be overpoWered by noise in an airplane ?ight) or not 
sufficiently strong to command a user’s attention When the 
user is not immediately next to the device. 

[0006] It Would be advantageous to develop a noti?cation 
system for handheld computing devices, such as H/PCs, that 
noti?es a user When an event occurs regardless of Whether 

the device is on or off, open or closed, pocketed, or docked, 
and Which remains active until the user acknoWledges it. It 
Would also be advantageous to develop a noti?cation system 
that provide a lasting external noti?cation to the user, rather 
than a short-run alarm or a pop-up box that is not externally 
visible. 

SUMMARY OF THE INVENTION 

[0007] This invention concerns a portable handheld com 
puting device having a noti?cation system that alerts a user 
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of an event regardless of Whether the device is on or off, 
open or closed, pocketed, or docked. The noti?cation system 
has a noti?cation mechanism that is activated upon occur 
rence of the event and remains active until the user acknoWl 
edges the activated mechanism. 

[0008] According to an aspect of this invention, the noti 
?cation mechanism is a light emitting diode (LED) that is 
(by user option) turned on by the noti?cation system When 
an event occurs. The LED remains activated until the user 
takes action to handle the event. 

[0009] According to another aspect of this invention, the 
LED is mounted externally on the handheld computing 
device. More particularly, the handheld device has a casing 
With a lid and a base. The LED is mounted on the lid’s upper 
surface and Wraps around to one of the end surfaces of the 
lid. In this manner, the LED is visible to the user When the 
lid is closed onto the base (i.e., the device is off) or When the 
lid is open (i.e., the device is on). 

[0010] According to another aspect of this invention, the 
noti?cation mechanism also has a deactivation button 
mounted externally of the handheld computing device. The 
user depresses the deactivation button to deactivate the LED 
(as Well as any other external signals that may be used). In 
one implementation, the LED and deactivation button are 
integrated as a single component mounted on the device lid. 

[0011] According to yet another aspect of this invention, a 
noti?cation program runs on the handheld computing device 
and is callable by an application to help schedule events. The 
noti?cation program sets timers With the system clock, 
Which is alWays on even When the handheld computer is 
turned off. When a timer expires, the system clock sends an 
interrupt to the noti?cation program to Wake up the noti? 
cation program so that it can turn on the LED. The LED is 
coupled to poWer so that it can remain on and the noti?cation 
program can go back asleep. The LED continues emitting 
light until the user notices and presses the deactivation 
button. 

[0012] According to another aspect, the noti?cation pro 
gram places a taskbar annunciator in the taskbar of an 
operating graphical user interface WindoW When an event is 
realiZed. After depressing the deactivation button in recog 
nition of the LED, the user can actuate the taskbar annun 
ciator With a stylus or other means and jump directly to the 
source of the event. For instance, actuating the taskbar 
annunciator might open a WindoW that describes an appoint 
ment, Which is the root of the event. 

[0013] According to another aspect, the noti?cation pro 
gram supports a graphical user interface that enables a user 
to set noti?cation options specifying hoW external noti?ca 
tion is to operate. For instance, the user might prefer a 
?ashing light in combination With an alarm. The user can set 
these options through the user interface. The options are 
saved in a structure that is accessed When a user noti?cation 
is set. 

[0014] According to still another aspect, the noti?cation 
program is called by the applications on the handheld 
computing device through an application program interface 
(API). The API de?nes a time parameter that speci?es When 
the user noti?cation should occur and a type parameter that 
references the structure containing the user-de?ned noti? 
cation options. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] The same reference numbers are used throughout 
the drawings to reference like components and features. 

[0016] FIG. 1 is a perspective vieW of a handheld com 
puting device in an open position. 

[0017] FIG. 2 provides front, side, and end elevation 
vieWs of the handheld computing device in a closed position. 

[0018] FIG. 3 is a block diagram of the handheld com 
puting device. 

[0019] FIG. 4 is a block diagram of the hardWare/softWare 
architecture of a noti?cation system implemented in the 
handheld computing device. 

[0020] FIG. 5 is a diagrammatic illustration of a graphical 
user interface WindoW embodied as an “options” dialog box. 

[0021] FIG. 6 is a diagrammatic illustration of a screen 
image presented on a display of the handheld computing 
device. 

[0022] FIG. 7 is a diagrammatic illustration of a graphical 
user interface WindoW embodied as a “noti?cation” dialog 
box. 

DETAILED DESCRIPTION OF TIRE 
PREFERRED EMBODIMENT 

[0023] FIGS. 1 and 2 shoW a handheld computing device 
20. As used herein, “handheld computing device” means a 
small general computing device having a processing unit 
that is capable of running one or more application programs, 
a display, and an input mechanism that is typically some 
thing other than a full-siZe keyboard. The input mechanism 
might be a keypad, a touch-sensitive screen, a track ball, a 
touch-sensitive pad, a miniaturiZed QWERTY keyboard, or 
the like. 

[0024] The handheld computing device 20 of FIGS. 1 and 
2 is embodied as a handheld personal computer (H/PC). The 
terms “handheld computing device” and “handheld personal 
computer” (or H/PC) are used interchangeably throughout 
this disclosure. HoWever, in other implementations, the 
handheld computing device may be implemented as a per 
sonal digital assistant (PDA), a personal organiZer, a palm 
top computer, a computeriZed notepad, or the like. 

[0025] Handheld computing device 20 has a casing 22 
With a cover or lid 24 and a base 26. The lid 24 is hingedly 
connected to the base 26 to pivot betWeen an open position 
(FIG. 1) and a closed position (FIG. 2). The handheld 
computing device 20 has an LCD (liquid crystal display) 28 
With a touch-sensitive screen mounted in lid 24. The device 
is equipped With a stylus 30 to enter data through the 
touchscreen display 28 and a miniature QWERTY keyboard 
32, Which are both mounted in base 26. The handheld 
computing device 20 can also be implemented With a 
Wireless transceiver (not shoWn) such as an IR (infrared) 
transceiver and/or an RF (radio frequency) transceiver. 
Although the illustrated implementation shoWs a tWo-mem 
ber H/PC 20 With a lid 24 and a base 26, other implemen 
tations of the H/PC might comprise an integrated body 
Without hinged components, as is the case With computer 
iZed notepads (e.g., NeWton® from Apple Computers). 
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[0026] In the above respects, the H/PC 20 is of conven 
tional design and Will not be described in detail. Many 
manufacturers make suitable H/PCs. HoWever, unlike con 
ventional H/PCs, the handheld computing device 20 of this 
invention is further implemented With an external noti?ca 
tion system. 

[0027] In general, the external noti?cation system is 
designed to alert a user of an event regardless of Whether the 
handheld computing device is presently on or off, or Whether 
the device is presently running a program. The noti?cation 
system has a noti?cation mechanism that is activated upon 
occurrence of the event to alert the user. The noti?cation 
mechanism remains active until the user acknoWledges it, 
even if the handheld computing device is otherWise turned 
off. The noti?cation mechanism is an external, sensory 
perceptible mechanism that attracts the user’s attention 
When the device is on or off and regardless of Whether the 
lid is open or closed. The noti?cation mechanism can be 
implemented in a variety of Ways, including a light, an audio 
generator, a vibration device, or other forms of sensory 
perceptible mechanisms. In addition, these mechanisms may 
be used in combination, or With other forms of sensory 
perceptible notices, such as a visual dialog box on the 
display. 
[0028] In the preferred implementation, the external noti 
?cation mechanism includes an externally mounted LED 
(light emitting diode) 40. When activated as a result of an 
event, the LED is illuminated or made to ?ash. The LED 40 
remains activated until the user acknoWledges it. 

[0029] More particularly, the LED 40 is mounted on the 
external surface of the H/PC 20 in a location that the user can 
vieW the light from different angles and sides of the H/PC. 
In addition, the LED 40 is positioned to be seen When the lid 
24 is open or closed. As shoWn in FIG. 2, the H/PC casing 
22 has an upper surface 42 on lid 24, a loWer surface 44 on 
base 26, a front side surface 46 (on both lid 24 and base 26), 
an opposing back side surface 48 (on both lid 24 and base 
26), and opposing end surfaces 50 and 52 (on both lid 24 and 
base 26). The end surfaces 50 and 52 are dimensionally 
shorter than the elongated side surfaces 46 and 48. 

[0030] The LED 40 is positioned on the upper surface 42 
and Wraps around an upper corner to extend onto the end 
surface 50. The LED is raised on the end surface 50 to be 
visible from the front. The LED may or may not be raised 
on the upper surface 42. In this manner, the LED 40 can be 
vieWed When the case 22 is closed, either from above by 
vieWing the LED portion on the upper surface 42 (for 
instance When the H/PC is sitting on a desk), or from the side 
by vieWing the LED portion on the end surface 50 (for 
instance When the H/PC is slid upright into a shirt pocket, 
purse, or briefcase). Additionally, the LED 40 can be vieWed 
When the case 22 is open (FIG. 1) by vieWing the raised 
LED portion on the end surface 50. As an alternative to 
raising the LED on the end surface , the LED 40 may be 
con?gured to Wrap around to the inner surface of the lid 24 
to be vieWable When the case 22 is open. The LED itself 
might be con?gured in the illustrated shape, or alternatively 
a normally shaped LED is con?gured to emit light into 
light-transmissive tubing that conforms to the illustrated 
shape. 

[0031] As shoWn in the side vieW of FIG. 2, the H/PC 20 
also has a deactivation mechanism to deactivate the LED 40 
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and any other external noti?cation mechanism. In the illus 
trated implementation, the deactivation mechanism is a 
deactivation button 54 that is externally mounted on the end 
50 to enable a user to quickly locate and deactivate the 
external noti?cation mechanisms, regardless of Whether the 
lid is open or closed. In a preferred embodiment, the 
deactivation button 54 and LED 40 are integrated as a single 
component. The LED 40 can be constructed to project 
slightly above the face of the deactivation button 54 to act 
as a bumper to reduce the likelihood of accidental actuation. 
In other arrangements, the button may be located separately 
from the LED. 

[0032] FIG. 3 shoWs functional components of the hand 
held computing device 20. It has a processor 60, a memory 
62, a display 28, and a keyboard 32. The memory 62 
generally includes both volatile memory (e.g., RAM) and 
non-volatile memory (e.g., ROM, PCMCIA cards, etc.). An 
operating system 64 is resident in the memory 62 and 
executes on the processor 60. The H/PC 20 preferably runs 
the Windows@ CE operating system from Microsoft Cor 
poration. This operating system is a derivative of Win 
doWs(D brand operating systems, such as WindoWs®95, that 
is especially designed for handheld computing devices. 
HoWever, the handheld computing device may be imple 
mented With other operating systems. 

[0033] One or more application programs 66 are loaded 
into memory 62 and run on the operating system 64. 
Examples of applications include email programs, schedul 
ing programs, PIM (personal information management) pro 
grams, Word processing programs, spreadsheet programs, 
Internet broWser programs, and so forth. The H/PC 20 also 
has a noti?cation manager 68 loaded in memory 62, Which 
executes on the processor 60. The noti?cation manager 68 
handles noti?cation requests from the applications 66, as is 
described beloW in more detail With reference to FIG. 4. 

[0034] The H/PC 20 has a poWer supply 70, Which is 
implemented as one or more batteries. The poWer supply 70 
might further include an external poWer source that over 
rides or recharges the built-in batteries, such as an AC 
adapter or a poWered docking cradle. 

[0035] The H/PC 20 is also shoWn With three types of 
external noti?cation mechanisms: an LED 40, a vibration 
device 72, and an audio generator 74. These devices are 
directly coupled to the poWer supply 70 so that When 
activated, they remain on for a duration dictated by the 
noti?cation mechanism even though the H/PC processor and 
other components might shut doWn to conserve battery 
poWer. The LED 40 preferably remains on inde?nitely until 
the user takes action. The current versions of the vibration 
device 72 and audio generator 74 use too much poWer for 
today’s H/PC batteries, and so they are con?gured to turn off 
When the rest of the system does or at some ?nite duration 
after activation. 

[0036] FIG. 4 shoWs the softWare and hardWare architec 
ture of a noti?cation system 80 for the H/PC 20. The 
noti?cation system 80 has a noti?cation manager 68, Which 
is callable by the applications 66 through a user noti?cation 
application program interface The API creates a neW 
user noti?cation or modi?es an existing one. It is given as: 

[0037] PegSetUserNoti?cation(hNoti?cation, *App 
Name, *Time, *UserNoti?cation) 
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[0038] The API has four parameters, three of Which are 
pointers. The “hNoti?cation” parameter speci?es Whether 
the call relates to creating a neW user noti?cation or to 
modifying an existing noti?cation. The parameter is either 
Zero, When a neW noti?cation is to be added, or contains an 
identity of the noti?cation to be modi?ed. 

[0039] The “AppName” pointer points to a null-termi 
nated string that speci?es the name of the application 66 that 
oWns the noti?cation. The system uses the application’s 
primary icon as the taskbar annunciator that is set by the 
noti?cation system to notify the user and enable immediate 
click access to the application responsible for the noti?ca 
tion. The use of a taskbar annunciator is described beloW 
With reference to FIG. 6. The “Time” pointer points to the 
system time structure that speci?es a time When the noti? 
cation should occur. The “UserNoti?cation” pointer points 
to a Peg_User_Noti?cation structure that describes the 
events that are to occur When the noti?cation time is 
reached. 

[0040] More particularly, the Peg_User_Noti?cation 
structure is a user con?gurable structure that holds noti? 
cations options preferred by the user. The application passes 
the user’s preferences to the system When scheduling an 
event by specifying the address of the structure. Each 
application passes in a structure that applies only to it, so 
noti?cations for different applications can be differentiated. 
Similarly, an application can pass in different structures for 
different events, so individual noti?cations can be differen 
tiated. 

[0041] The Peg_User_Noti?cation structure contains 
information used to initialiZe a dialog box user interface that 
is presented to the user When setting noti?cation options. 
FIG. 5 shoWs an example dialog box 100, Which is sup 
ported by the noti?cation system 80. In this example, the 
dialog box 100 includes an option 102 as to Whether to 
sound an alarm and a drop-doWn menu 104 that lists various 
available alarm sounds, such as “Beep”. The drop-doWn 
menu 104 might contain identities of other “.Wav” ?les 
containing different alarm sounds the user might prefer. A 
repeat option 106 is also provided so that the user can elect 
to have the alarm repeated. 

[0042] The dialog box 100 also has an option 108 that 
alloWs a user to enable or disable a dialog box that can be 
displayed describing the noti?cation When it goes off. An 
option 110 alloWs the user to elect Whether to have the LED 
40 ?ash, or not, during noti?cation. 

[0043] It is noted that the dialog box 100 is provided for 
example purposes, and other options may be included. For 
instance, the dialog box 100 might include an option to 
enable/disable the vibration device 72, or to combine the 
external noti?cation mechanisms so the LED 40, vibration 
device 72, and alarm 74 all go off at different times in a 
continuous cycle. 

[0044] Once the user ?lls in the dialog box 100, the 
options are stored in the Peg_User_Noti?cation structure. 
This structure is provided beloW: 

[0045] UserNoti?cationType { 

[0046] DWORD ActionFlags; 

[0047] TCHAR *DialogTitle; 
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[0048] TCHAR *DialogText; 

[0049] TCHAR *Sound 

[0050] DWORD MaxSound; 

[0051] DWORD Reserved; } 

[0052] The “ActionFlags” parameter speci?es the actions 
to take When a noti?cation event occurs. This parameter is 
a combination of bit ?ags, as set forth in the following table. 

[0053] The “DialogTitle” pointer speci?es the title of the 
user noti?cation dialog box. If this parameter is null, no 
dialog is displayed. The “DialogText” pointer speci?es the 
text of the user noti?cation dialog box. If this parameter is 
null, no dialog is displayed. The “Sound” pointer references 
a buffer that contains the unquali?ed name of a sound ?le to 
play. The “MaxSound” parameter speci?es the maximum 
length of the string that can be copied into the sound buffer. 
The “Reserved” parameter is reserved for future use and is 
presently set to Zero. 

[0054] With reference again to FIG. 4, the noti?cation 
manager 68 passes a command to an alarm manager 82 to set 
an alarm for a noti?cation event. The alarm manager 82 
generates a set alarm command that is output to the real-time 
clock 84 to tell the clock to set an alarm at the scheduled 
time of the noti?cation event. When the clock reaches the 
event time, it noti?es an interrupt manager 86 through an 
interrupt. The interrupt manager 86 informs the noti?cation 
manager 68 that the time of the event has arrived. The 
noti?cation manager 68 then sends out activation commands 
to an LED driver 88 to turn on LED 40. A button device 
driver 90 is also provided to handle interrupts generated 
When the noti?cation button 54 is depressed to disable the 
LED 40. 

[0055] To explain the architecture in the context of an 
example situation, suppose the user starts a calendar appli 
cation 66 and schedules an event noti?cation for 8:00 AM. 
The user clicks on an “options” button to bring up the dialog 
box 100 (FIG. 5) to ensure that the LED and alarm are both 
enabled. The user then closes the dialog box 100 and saves 
the clock settings. The calendar application 66 calls the 
noti?cation manager 68 using the PegSetUserNoti?cation 
API, Which includes a pointer to the structure containing 
information specifying hoW the LED and alarm are to 
behave. The noti?cation manager 68 stores the scheduled 
noti?cation and examines it in light of any other scheduled 
user noti?cations to determine Which noti?cation is associ 
ated With the next chronological event to occur. Suppose that 
the calendar noti?cation is next to occur. The noti?cation 
manager 68 then calls the alarm manager 82, Which in turn 
sets a hardWare alarm for 8:00 AM in real-time clock 84. The 
user can then exit the application 66 and turn off the device. 

[0056] At 8:00 AM, the real-time clock 84 sends an 
interrupt to interrupt manager 86. The interrupt manager 86 
identi?es the interrupt as clock-related, and routes the inter 
rupt to the alarm manager 82. Upon receiving the interrupt, 
the alarm manager 82 pulses the event that the noti?cation 
manager 68 has been Waiting on. The noti?cation manager 
68 determines that the event is associated With the 8:00 AM 
calendar alarm and checks the user options to decide hoW the 
user Wishes to be noti?ed. Assuming that the user Wants the 
light to ?ash and an alarm to sound, the noti?cation manager 
68 calls the LED device driver 88 to start ?ashing the LED 
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40 and concurrently plays the selected alarm. The noti?ca 
tion manager 68 also creates a taskbar annunciator. 

[0057] Suppose that the use is not present at 8:00AM. The 
handheld computing device 20 times out and turns off. Due 
to the direct coupling to poWer, hoWever, the LED 40 
remains ?ashing. The ?ash rate is selected to minimiZe 
poWer usage, Without compromising usability. As one 
example, the LED ?ashes once every tWo seconds for 1/16th 
of a second. The alarm preferably times out With the 
computing device 20 to conserve poWer, but it can be 
con?gured to repeat until the user acknowledges the notice. 

[0058] When the user returns, he/she sees the ?ashing 
LED 40 and presses the deactivation button 54. Depressing 
button 54 generates an interrupt that is routed by interrupt 
manager 86 to keyboard device driver 90. The keyboard 
driver 90 instructs the LED driver 88 to turn off the LED 40. 
It is noted that the clock 84 and deactivation button 54 Work 
the same if the H/PC 20 is already on. They still generate 
interrupts, only the interrupts do not Wake up the device. 

[0059] The deactivation button 54 is preferably imple 
mented to turn off only the external noti?cation mechanisms 
(i.e., LED and alarm) because these mechanisms can be 
annoying and consume a signi?cant quantity of poWer. The 
taskbar annunciator and optional dialog box remain intact 
and are not disabled by the deactivation button 54. As a 
result, the user can open the H/PC and glean more infor 
mation concerning the notice from the taskbar annunciator 
and dialog box. 

[0060] When the user opens the H/PC, the noti?cation 
system 80 optionally causes a taskbar annunciator for the 
calendar application to be displayed. FIG. 6 shoWs an 
example screen image 120 shoWing the task bar 122 With a 
“Start” softkey 124 and a time/date area 126. A taskbar 
annunciator 128 for the calendar application is displayed in 
the time/date area 126. The annunciator 128 is the icon for 
the calendar application, thereby immediately informing the 
user that the source of the noti?cation is the calendar 
application. The user can then click on the taskbar annun 
ciator 128 using the stylus to start the calendar application, 
as represented by the calendar softkey 130. 

[0061] The noti?cation system 80 can optionally display a 
dialog box that explains the noti?cation to the user; this is 
faster than starting the originating application, and provides 
a more noticable noti?cation if the H/PC is being used When 
the noti?cation event occurs. FIG. 7 shoWs an example 
dialog box 140, Which contains a message that informs the 
user of the 8:00 AM alarm. The user is also presented With 
the option of accepting the alarm or rescheduling it for an 
additional ?ve-minute period. It is noted that tapping the 
taskbar annunciator 128 or a softkey in the dialog box 140 
deactivates the LED 40 and alarm, in the same manner as 
pressing the deactivation button 54. Touching any annun 
ciator or acknoWledging any dialog box turns off the external 
signals, since this tells the noti?cation system that the user 
is aWare of the noti?cations. 

[0062] The noti?cation system 80 can handle an arbitrary 
number of noti?cations from multiple applications. The 
noti?cation manager 68 handles the scheduled events in 
temporal order. In some situations, the ?ashing LED might 
represent multiple noti?cations. Since a single ?ag bit con 
trols the LED, the user presses the deactivation button 54 
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once to turn off the LED 40. The user can then open the 
device and examine the various annunciators to learn Which 
applications are responsible for the noti?cations. 

[0063] A full set of user noti?cation APIs is attached to 
this disclosure as Appendix A. 

[0064] Although the invention has been described in lan 
guage speci?c to structural features and/or methodological 
steps, it is to be understood that the invention de?ned in the 
appended claims is not necessarily limited to the speci?c 
features or steps described. Rather, the speci?c features and 
steps are disclosed as preferred forms of implementing the 
claimed invention. 

APPENDIX A 

Noti?cation Reference 

[0065] The folloWing functions and structures are used 
With user and application noti?cations. For further informa 
tion see the WindoWs CE Programmer’s Reference. 

[0066] Noti?cation Functions 

[0067] PegClearUserNoti?cation 
[0068] PegGetUserNoti?cationPreferences 
[0069] PegHandleAppNoti?cations 
[0070] PegRunAppAtEvent 
[0071] PegRunAppAtTime 
[0072] PegSetUserNoti?cation 

[0073] Noti?cation Structures 

[0074] PEG_USER_NOTIFICATION 

API REFERENCE 

[0075] The PegClearUserNoti?cation function deletes a 
user noti?cation that Was created by a previous call to the 
function PegSetUserNoti?cation. 

[0076] BOOL PegClearUserNoti?cation( //notify.h 
HANDLE hNoti?cation // handle of noti?cation to 
delete ); 

[0077] Parameters 

[0078] hNoti?cation 

[007 9] 
[0080] Return Values 

[0081] If the function succeeds, the return value is TRUE. 
If the function fails, the return value is FALSE. 

[0082] See also 

[0083] WindoWs CE Noti?cations, PegSetUserNoti?ca 
tion 

[0084] The PegGetUserNoti?cationPreferences function 
queries the user for noti?cation settings by displaying a 
dialog boX shoWing options that are valid for the current 
hardWare platform. 

[0085] BOOL PegGetUserNoti?cationPreferences( 
//notify.h HWND hWndParent, //handle of parent Win 
doW PPEG_USER_NOTIFICATION IpNoti?cation 
//structure With noti?cation settings ); 

Identi?es the user noti?cation to delete. 
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[0086] Parameters 

[0087] hWndParent 

[0088] Identi?es the parent WindoW for the noti?ca 
tion settings dialog boX. 

[0089] IpNoti?cation 

[0090] Points to a PEG_USER_NOTIFICATION struc 
ture. When calling the function, this structure contains data 
used to initialiZe the noti?cation settings dialog boX. When 
the function returns, this structure contains the user’s noti 
?cation settings. 

[0091] Return Values 

[0092] If the function succeeds, the return value is TRUE. 
If the function returns TRUE, the returned settings should be 
saved, and considered When calling PegSetUserNoti?cation. 

[0093] If the function fails, the return value is FALSE. 

[0094] See Also 

[0095] WindoWs CE Noti?cations, PegSetUserNoti?ca 
tion, PEG_USER_NOTIFICATION 
[0096] The PegHandleAppNoti?cations function marks as 
“handled” all noti?cations previously registered by the given 
application. The function turns off the LED and stops 
vibration (if they Were on) only for the given application’s 
events, and removes the taskbar annunciator. 

[0097] BOOL PegHandleAppNoti?cations( // notify.h 
TCHAR *pWsZAppName //name of application Whose 
events are handled ); 

[0098] Parameters 

[0099] pWsZAppName 
[0100] Points to a null-terminated string that speci?es the 
name of the application Whose events are to be marked as 
“handled”. 

[0101] Return Values 

[0102] If the function succeeds, the return value is TRUE. 
If the function fails, the return value is FALSE. 

[0103] See Also 

[0104] WindoWs CE Noti?cations, PegGetUserNoti?ca 
tion, PegSetUserNoti?cation 

[0105] The PegRunAppAtEvent function starts running an 
application When the given event occurs. 

[0106] WindoWs CE Notes: 

[0107] Note NOTIFICATION_EVENT_SYSTEM 
_BOOT is not supported 

[0108] BOOL PegRunAppAtEvent( // notify.h 

[0109] TCHAR *pWsZAppName, // name of applica 
tion to run 

[0110] LONG WhichEvent // event at Which the 
application is to run ); 

[0111] Parameters 

[0112] pWsZAppName 
[0113] Points to a null-terminated, string that speci?es the 
name of the application to be started. 
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[0114] WhichEvent 

[0115] Speci?es the event at Which the application is to be 
started. This parameter can be one of the following values. 

[0116] Value Meaning 

[0117] NOTIFICATION_EVENT_NONE No events—re 
move all event registrations for this application. 

[0118] NOTIFICATION_EVENT_SYNC_END When 
data synchronization ?nishes. 

[0119] NOTIFICATION_EVENT_ON_AC_POWER 
When AC poWer is connected. 

[0120] NOTIFICATION_EVENT_OFF_AC_POWER 
When AC poWer is disconnected. 

[0121] NOTIFICATION_EVENT_NET_CONNECT 
When a netWork connection is made. 

[0122] NOTIFICATION_EVENT_NET_DISCONNECT 
When the netWork is disconnected. 

[0123] NOTIFICATION_EVENT_DEVICE_CHANGE 
When a PCMCIA device is changed. 

[0124] NOTIFICATION_EVENT_IR_DISCOVERED 
When an infrared partner is found. 

[0125] NOTIFICATION_EVENT_RS232_DETECTED 
When an RS_232 connection is made. 

[0126] NOTIFICATION_EVENT_RESTORE_END 
When a full device data restore completes. 

[0127] Return Values 

[0128] If the function succeeds, the return value is TRUE. 
If the function fails, the return value is FALSE. 

[0129] Remarks 

[0130] The application is started With a system-de?ned 
command line. If there Was already an instance of the 
application running, the neW instance must send a private 
message to the eXisting instance and then shut doWn. The 
command line, Which corresponds to the registered event, 
can be one of the folloWing string constants. 

[0131] Constant Value 

[0132] APP_RUN_AT_BOOT“AppRunAtBoot” 

[0133] APP_RUN_AFTER_SYNC “AppRunAfterSync” 

[0134] APP_RUN_AT_AC_POWER_ON “AppRunA 
tAcPoWerOn” 

[0135] APP_RUN_AT_AC_POWER_OFF “AppRunA 
tAcPoWerOff” 

[0136] APP_RUN_AT_NET_CONNECT “AppRunAt 
NetConnect” 

[0137] APP_RUN_AT_NET_DISCONNECT 
nAtNetDisconnect” 

[0138] APP_RUN_AT_DEVICE_CHANGE 
“AppRunDeviceChange” 

[0139] APP_RUN_AT_IR_DISCOVERY “AppRunAtIr 
Discovery” 

“AppRu 
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[0140] APP_RUN_AT_RS_232_DETECT“AppRunAtRs 
232 Detect”APP_RUN_AFTER_RESTORE “AppRunAf 
terRestore” 

[0141] Remarks 

[0142] In some cases, the preceding strings are merely the 
pre?x of the command line, and the rest of the command line 
is used as a parameter. 

[0143] You should use this function sparingly, because 
automatically starting an application can confuse the user 
and cause loW-memory conditions on a machine With 
restricted memory. Ideally, the application should be small 
and non-intrusive. 

[0144] See Also 

[0145] WindoWs CE Noti?cations, PegRunAppAtTime, 
PegEventHasOccurred 
[0146] The PegRunAppAtTime function requests the sys 
tem to start running the given application at the given time. 

[0147] BOOL PegRunAppAtTime( // notify.h 

[0148] TCHAR *pWsZAppName, // name of applica 
tion to run 

[0149] SYSTEMTIME *IpTime // time When to run 
the application ); 

[0150] Parameters 

[0151] pWsZAppName 
[0152] Points to a null-terminated string that speci?es the 
name of the application to be run. 

[0153] 
[0154] Points to a SYSTEMTIME structure that speci?es 
the time When the given application is to be run. If this 
parameter is NULL, the eXisting run request is deleted and 
no neW request is entered. 

[0155] Return Values 

[0156] If the function succeeds, the return value is TRUE. 
If the function fails, the return value is FALSE. 

[0157] Remarks 

IpTime 

[0158] Calling this function replaces any previous run 
request. 

[0159] The system passes the APP_RUN_AT_TIME 
string to the application as the command line. If an instance 
of the application is already running, the neW instance must 
send a private message to the eXisting instance and then shut 
doWn. 

[0160] You should use this function sparingly, because 
automatically starting an application can confuse the user 
and cause loW-memory conditions on a machine With 
restricted memory. Ideally, the application should be small 
and non-intrusive. 

[0161] See Also 

[0162] WindoWs CE Noti?cations, PegRunAppAtEvent 

[0163] The PegSetUserNoti?cation function creates a neW 
user noti?cation or modi?es an eXisting one. 

[0164] HANDLE PegSetUserNoti?cation( // notify.h 
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[0165] HANDLE hNoti?cation, // handle of the noti?ca 
tion to overwrite, or Zero 

[0166] TCHAR *pWsZAppName, // name of application 
that owns this noti?cation 

[0167] SYSTEMTIME *IpTime, // time When the noti? 
cation is to occur 

[0168] PPEG_USER_NOTIFICATION 
tion // contains noti?cation parameters (; 

[0169] Parameters 

[0170] hNoti?cation 

[0171] Identi?es the noti?cation to overWrite, or Zero to 
add a neW noti?cation. 

[0172] pWsZAppName 

IpUserNoti?ca 

[0173] Points to a null-terminated string that speci?es the 
name of the application that oWns this noti?cation. The 
system uses the application’s primary icon as the taskbar 
annunciator for the noti?cation. The user can start the 
application by selecting the annunciator. 

[0174] 
[0175] Points to the SYSTEMTIME structure that speci 
?es the time When the noti?cation should occur. 

[0176] 
[0177] Points to the PEG_USER_NOTIFICATION struc 
ture that describes the events that are to occur When the 
noti?cation time is reached. 

[0178] Return Values 

[0179] If the function succeeds, the return value is the 
handle of the noti?cation. An application can use the handle 
to overWrite or delete the noti?cation. The return value is 
Zero if the noti?cation could not be set. 

[0180] Remarks 

[0181] The noti?cation occurs at the speci?ed time, With 
out starting the application. The application can specify the 
noti?cation options, including Whether to light the LED, 
generate a sound, or display a dialog boX. HoWever, an 
application typically uses the PegGetUserNoti?cationPref 
erences function to alloW the user to set the noti?cation 
options. 

IpTime 

IpUserNoti?cation 

[0182] The user can start the oWning application When the 
noti?cation occurs. In this case, the system starts a neW 

instance of the application using the APP_RUN_TO 
HANDLE NOTIFICATION string as the pre?X of the com 
mand line, and the noti?cation handle (converted to a string) 
as the post?X. If another instance of the application is 
already running, the neW instance must pass a private 
message to the old instance and then shut doWn. 

[0183] See Also 

[0184] WindoWs CE Noti?cations, PegHandleAppNoti? 
cations 

[0185] The PEG_USER_NOTIFICATION structure con 
tains information used to initialiZe the user noti?cations 
settings dialog boX, and receives the user’s noti?cation 
preferences entered by Way of the dialog boX. Also used 
When setting a user noti?cation. 
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[0186] 

[0187] 
[0188] 
[0189] 
[0190] 

typedef struct UserNoti?cationType { 

DWORD ActionFlags; 

TCHAR *pWsZDialogTitle; 

TCHAR *pWsZDialogTeXt; 

TCHAR *pWsZSound; 

[0191] DWORD nMaXSound; 

[0192] DWORD dWReserved; 

[0193] } PEG_USER_NOTIFICATION, 
G_USER_NOTIFICATION; 

[0194] Members 

[0195] Action Flags 

[0196] Speci?es the action to take When a noti?cation 
event occurs. This parameter can be a combination of the 
folloWing ?ags. 

[0197] Value Meaning 

[0198] PUN_LED Flash the LED. 

[0199] PUN_VIBRATE Vibrate the device. 

[0200] PUN_DIALOG Display the user noti?cation dia 
log boX. When this structure is passed to the PegSetUser 
Noti?cation function, the pWsZDialogTitle and pWsZDialog 
TeXt members must provide the title and teXt of the dialog 
boX. 

[0201] PUN_SOUND Play the sound speci?ed by the 
pWsZSound member. When passed to PSVN, the pWsZSound 
member must provide the name of the sound ?le. 

[0202] PUN_REPEAT Repeat the pWsZSound for 10-15 
seconds. Only valid if PUN_SOUND is set. 

[0203] Any ?ag that is not valid on the current hardWare 
platform is ignored. 

[0204] pWsZDialogTitle 

[0205] Speci?es the title of the user noti?cation dialog 
boX. If this parameter is NULL, no dialog is displayed. The 
PegGetUserNoti?cationPreferences function ignores this 
member. 

[0206] pWsZDialogTeXt 

[0207] Speci?es the teXt of the user noti?cation dialog 
boX. If this parameter is NULL, no dialog is displayed. The 
PegGetUserNoti?cationPreferences function ignores this 
member. 

[0208] pWsZSound 

[0209] Points to a buffer that contains the unquali?ed 
name of a sound ?le to play. (The ?le is assumed to reside 
in the system media directory.) This parameter is ignored if 
the ActionFlags member does not include the PUN_SOUND 
?ag. 

[0210] nMaXSound 

[0211] Speci?es the maXimum length of the string that the 
PegGetUserNoti?cationPreferences function can copy into 
the pWsZSound buffer. Because the string may be a path 
name in a future release, the buffer must be at least the length 
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derived by the following expression: PATH_MAX * 
siZeof(TCHAR). This member is ignored by the PegSe 
tUserNoti?cation function. 

[0212] dWReserved 

[0213] Reserved; must be Zero. 

[0214] Remarks 

[0215] This structure is passed in the PegGetUserNoti? 
cationPreferences function. Initial settings are used to popu 
late the dialog. If the function returns TRUE, the returned 
settings should be saved, and considered When calling 
PegSetUserNoti?cation. Settings for hardWare not on the 
current device Will be ignored. 

[0216] It is also used When calling PegSetUserNoti?ca 
tion, to describe What should happen When the noti?cation 
time is reached. 

[0217] See Also 

[0218] WindoWs CE Noti?cations, PegGetUserNoti?ca 
tionPreferences, PegSetUserNoti?cation 

1. A portable handheld computing device comprising: 

a noti?cation system to alert a user of an event regardless 
of Whether the handheld computing device is on or off; 
and 

the noti?cation system having an external noti?cation 
mechanism that is activated upon occurrence of the 
event and that remains active until the user acknoWl 
edges the activated mechanism. 

2. A portable handheld computing device as recited in 
claim 1 Wherein the external noti?cation mechanism com 
prises a light. 

3. A portable handheld computing device as recited in 
claim 1 Wherein the external noti?cation mechanism com 
prises a ?ashing light. 

4. A portable handheld computing device as recited in 
claim 1 Wherein the external noti?cation mechanism com 
prises an audio generator. 

5. A portable handheld computing device as recited in 
claim 1 Wherein the external noti?cation mechanism com 
prises a vibration device. 

6. A portable handheld computing device comprising: 

a processor; 

a display; 

an operating system executing on the processor to provide 
a graphical user interface environment capable of pre 
senting at least one graphical WindoW on the display; 

at least one application running on the operating system; 
and 

a noti?cation system that is callable by the application to 
alert a user of an event, the noti?cation system having 
a sensory perceptible noti?cation mechanism that is 
activated as a result of the event to notify the user. 

7. A portable handheld computing device as recited in 
claim 6 Wherein the noti?cation mechanism comprises a 
light. 

8. A portable handheld computing device as recited in 
claim 6 Wherein the noti?cation mechanism comprises a 
dialog box presented on the display. 
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9. A portable handheld computing device as recited in 
claim 6 Wherein the noti?cation mechanism comprises an 
audio generator. 

10. A portable handheld computing device as recited in 
claim 6 Wherein the noti?cation mechanism comprises a 
vibration device. 

11. A portable handheld computing device as recited in 
claim 6 Wherein the noti?cation system also has a deacti 
vation mechanism to deactivate the noti?cation mechanism. 

12. A portable handheld computing device as recited in 
claim 6 Wherein the noti?cation mechanism comprises a 
light emitting diode (LED) and the noti?cation system 
further comprises a button integrated With the LED to 
deactivate the LED. 

13. A portable handheld computing device as recited in 
claim 6 Wherein the noti?cation system supports a graphical 
user interface Which enables a user to set noti?cation options 
specifying hoW the noti?cation mechanism is to operate. 

14. A portable handheld computing device as recited in 
claim 6 Wherein: 

the graphical user interface provided by the operating 
system has a taskbar and the event relates to the 
application, and 

the noti?cation system places a taskbar annunciator in the 
taskbar, Which upon actuation, starts the application 
responsible for the event. 

15. A portable handheld computing device comprising: 

a casing; and 

a light emitting device mounted externally on the casing, 
the light emitting device being activated upon occur 
rence of an event to notify a user. 

16. A portable handheld computing device as recited in 
claim 15, Wherein the light emitting device comprises an 
LED. 

17. A portable handheld computing device as recited in 
claim 15, Wherein: 

the casing has an upper surface; and 

the light emitting device is mounted externally on the 
upper surface. 

18. A portable handheld computing device as recited in 
claim 15, Wherein: 

the casing has upper and loWer surfaces, opposing front 
and back side surfaces, and opposing end surfaces, the 
ends being dimensionally shorter than the front and 
back side surfaces; and 

the light emitting device is positioned on the upper 
surface and Wraps around to one of the end surfaces. 

19. A portable handheld computing device as recited in 
claim 15, Wherein: 

the casing comprises a base and a lid; and 

the light emitting device is mounted externally on the lid. 
20. A portable handheld computing device as recited in 

claim 15, Wherein: 

the casing comprises a base and a lid that opens and closes 
relative to the base, the lid having an upper surface and 
opposing end surfaces; and 

the light emitting device is positioned on the upper 
surface of the lid and Wraps around to one of the end 
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surfaces so that the light emitting device is visible When 
the lid is opened or closed. 

21. A portable handheld computing device as recited in 
claim 15, further comprising a button mounted to the casing 
to deactivate the light emitting device. 

22. A portable handheld computing device as recited in 
claim 15, Wherein the casing comprises a base and a lid, and 
further comprising a button mounted to the lid to deactivate 
the light emitting device. 

23. A portable handheld computing device as recited in 
claim 15, further comprising a button to deactivate the light 
emitting device, the button being integrated With the light 
emitting device. 

24. A portable handheld computing device comprising: 

an external noti?cation mechanism that is activated to 
notify a user of an event regardless of Whether the 
handheld computing device is turned on or off; 

a deactivation mechanism that enables a user to deactivate 

the noti?cation mechanism; and 

the noti?cation mechanism being con?gured to remain 
active until the user deactivates the noti?cation mecha 
nism using the deactivate mechanism. 

25. A portable handheld computing device as recited in 
claim 24, Wherein the noti?cation mechanism is a sensory 
perceptible device selected from a group comprising a light, 
an audio generator, and a vibration device. 

26. A portable handheld computing device as recited in 
claim 24, Wherein the deactivation mechanism is a button 
mounted externally of the handheld computing device. 

27. A portable handheld computing device as recited in 
claim 24, Wherein: 

the noti?cation mechanism comprises a light emitting 
diode (LED); and 

the deactivation mechanism comprises a button, the but 
ton and the LED being integrated as a single compo 
nent. 

28. A portable handheld computing device as recited in 
claim 27, Wherein the integrated LED and button are 
mounted externally of the handheld computing device. 

29. Anoti?cation system for a handheld computing device 
capable of executing one or more applications, comprising: 

a noti?cation program callable by an application to sched 
ule user noti?cation events; 

a light emitting diode (LED) mounted externally of the 
handheld computing device to visually alert a user 
When the event occurs, the LED being coupled to 
receive poWer from a poWer supply of the handheld 
computing device so that the LED can remain activated 
even When the handheld computing device is off; and 

a deactivation button mounted externally of the handheld 
computing device to deactivate the LED. 

30. A noti?cation system as recited in claim 29, Wherein 
the LED and button are integrated as a single component. 

31. A noti?cation system as recited in claim 29, Wherein 
the noti?cation program, in response to actuation of the 
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deactivation button, sets a taskbar annunciator on a display 
of the handheld computing device that is associated With the 
application. 

32. A noti?cation system as recited in claim 29, Wherein 
the noti?cation program comprises: 

a noti?cation manager to manage one or more events, the 
noti?cation manager generating a command to set a 
time When the event is scheduled; 

an alarm manager to receive the set time command from 
the noti?cation manager and to generate a set alarm 
command Which informs a clock to set an alarm at the 

time of the event; and 

an interrupt manager to receive an interrupt from the 
clock When the time of the event arrives and pass the 
interrupt to the noti?cation manager so that the noti? 
cation manager can activate the LED. 

33. In a portable handheld computing device, an applica 
tion program interface embodied on a computer-readable 
medium for creating a user noti?cation that activates at least 
one sensory perceptible noti?cation mechanism, the appli 
cation program interface de?ning parameters comprising a 
time parameter that speci?es When the user noti?cation 
should occur and a type parameter that references a structure 
containing information specifying hoW the sensory percep 
tible noti?cation mechanism is to be activated. 

34. An application program interface as recited in claim 
33, further comprising a parameter that identi?es an appli 
cation resident on the handheld computing device that is 
responsible for the user noti?cation. 

35. An operating system for a portable handheld comput 
ing device, embodied on a computer-readable medium, 
comprising an application program interface as recited in 
claim 33. 

36. In a portable handheld computing device having an 
operating system that provides a graphical user interface 
environment capable of presenting at least one graphical 
WindoW on a display and an external noti?cation mechanism 
comprising at least one of light and an alarm, a noti?cation 
program executing on the operating system and supporting 
a graphical user interface Which enables a user to set 
noti?cation options specifying hoW the light and the alarm 
are to operate to notify the user. 

37. A method for operating a handheld computing device 
comprising the steps of: 

scheduling an event; and 

upon occurrence of the event, emitting a light that is 
visible externally of the computing device. 

38. A method as recited in claim 37, further comprising 
the step of blinking the light. 

39. A method as recited in claim 37, Wherein the event 
pertains to an application running on the handheld comput 
ing device, the method further comprising the step of 
displaying an annunciator associated With the application. 


