HANDHELD ELECTRONI C DEVI CE | NCLUDI NG APPO NTMENT AND MEETI NG CONFLI CT
CHECKI NG AND NOTI FI CATI ON, AND ASSOCI ATED METHOD 5 BACKGROUND OF THE

| NVENTION Field of the Invention The invention relates generally to
handhel d el ectroni c devices and, nore particularly, to a handheld

el ectroni c device having an inproved cal endar application for nmanagi ng
appoi ntnments and neetings that automatically checks for and notifies the
user of scheduling 10 conflicts with new appoi ntnments and neetings. The
invention also relates to a nethod of managi ng appoi ntnents and neeti ngs
in a handhel d el ectronic device that includes automatic conflict
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conputers, two-way pagers, cellular and the |ike. Such handhel d
el ectronic devices are generally intended to be portable and thus are
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Numerous types of handheld electronic devices are known. Examples of such

15 handheld electronic devices include, for instance, personal data assistants (PDAs), handheld
computers, two-way pagers, cellular telephones, and the like. Such handheld electronic
devices are generally intended to be portable and thus are relatively smail. Many handheld
electronic devices also feature wireless communication capability, although many such
handheld electronic devices are stand-alone devices that are functionel without

20  communication with other devices.

Many handheld electronic devices include and provide access to a wide range of
integrated applications, including, without limitation, email, telephone, short message
service (SMS), multimedia messaging service (MMS), browser, calendar and address book
applications, such that a user can easily manage information and communications from a

25 single, integrated device. These applications are typically selectively accessible and
executable through a user interface that allows a user to easily navigate among and within
these applications.

A typical calendar application provided on a handheld electronic device enables the
user to, among other things, track and manage appointments and meetings and set reminders

30  for various events and/or tasks. Specifically, users are able fo enter particular appointments

and meetings, including, for example, information such as the day, time, duration and
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and neetings, including, for exanple, information such as the day, tine,
duration and 1 location thereof. This information is saved and nay be

sel ectively mani pul ated and displayed to the user in various known
formats, such as in nonthly, weekly or daily views. |In addition, users are
also typically able to both invite other individuals to neetings and be
invited to neetings by other individuals using the wireless comuni cation
capability of the 5 handheld electronic device (invitations are typically
sent and received using enmail nessages). In the forner case, the
particular invitees are specified by the user at the tinme the new neeting
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before, during, or after the steps of creati ngi1 a new
- such as a personal computer, include functionality wherein the entire database of calendar

information maintained thereby is searched each time a new appointment or meeting is
entered in order to determine whether conflicts exist. An example of such an application is
the calendar application forming a part of the Outlook software application sold by
20 Microsoft Corporation. However, due to memory and processing constraints present in most
handheld electronic devices, it is not possible or practical to search the entire database of
calendar entries each time a new appointment or meeting is to be entered. Thus, with
current known handheld electronic devices, if a user wants to avoid scheduling new
appointments or meetings (including those to which they are invited by third parties) that
25  directly conflict with or are located too close in time with previously scheduled
appointments or meetings, the user must manually check the calendar maintained by the
calendar application for conflicts, either before, during, or after the steps of creating a new
appointment. This will typically require the user to navigate through various different parts
of the calendar application. These steps, while ultimately achieving the purpose of checking

30 for conflicts, are inconvenient and time consuming, ' Thus, there is a need for a handheld -

2



appointment. This will typically require the user to navigate through
various different parts of the cal endar application. These steps, while
ultimately achi eving the purpose of checking 30 for conflicts, are

i nconveni ent and tinme consum ng. Thus, there is a need for a handheld 2

el ectronic device that will automatically check for previously schedul ed
appoi ntnments or neetings that directly conflict with or are | ocated too
close in time with proposed new appointnents or neetings. 5 SUWARY OF THE
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start time and an end time of the new calendar entry and determining whether the date falls
within the first date range of the calendar cache. If the date does fall within the first date
range, the method includes: (i) examining the calendar cache and determining whether the
new calendar entry directly conflicts with one of the existing calendar entries in the first
20  subset of the existing calendar entries, and (ii) providing a conflict notification if the new
calendar entry is directly conflicting. If, however, the date falls outside of the first date
range, the method includes: (i) creating a new calendar cache including a second subset of
the existing calendar entries falling within a second date range that covers a predetermined
time period including, and preferably before and after, the date of the new calendar entry,
25 (ii) examining the new calendar cache and determining whether the new calendar entry
directly conflicts with one of the existing calendar entries in the second subset of the
existing calendar entries, and (iii) providing a conflict notification if the new calendar entry

is directly conflicting.
The step of examining the calendar cache may also include determining whether the

30 new calendar entry is adjacent to one of the existing calendar entries in the first subset, in
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exi sting cal endar entries, and (iii) providing a conflict notification if
the new cal endar entry is directly conflicting. The step of exam ning the
cal endar cache may al so include determ ning whether the 30 new cal endar
entry is adjacent to one of the existing calendar entries in the first
subset, in 3 which case an adjacency notification is provided. In
addition, the step of exam ning the new cal endar cache may al so include
determ ni ng whet her the new cal endar entry is adjacent to one of the

exi sting cal endar entries in the second subset, in which case an adjacency
notification is provided. 5 The new cal endar entry nmay be based on a
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of Figure 1;, ..
having a calendar application having a plurality of existing calendar entries. The calendar

application has a calendar cache associated therewith that includes a first subset of the
15  existing calendar entries falling within a first date range. The memory stores one or niore
routines executable by the processor that are adapted to perform the various embodiments of

the method described above.

BRIEF DESCRIPTION OF THE DRAWINGS

20 A full understanding of the invention can be gained from the following Description

of the Preferred Embodiments when read in conjunction with the accompanying drawings in

which:
Figure 1 is a front view of an improved handheld electronic device in accordance
with the invention;
25 Figure 2 is a block diagram of the handheld electronic device of Figure 1;
Figure 3 is a flowchart depicting a routine executed by the processor of the handheld
electronic device of Figures 1 and 2 for automatically checking for and providing
notification of previously scheduled appointments or meetings that directly conflict with or

are located too close in time with proposed new appointments or meetings;



Figure 3 is a flowhart depicting a routine executed by the processor of
the handheld electronic device of Figures 1 and 2 for automatically
checking for and providing notification of previously schedul ed
appointnments or neetings that directly conflict with or are located too
close in time with proposed new appoi ntments or neetings; 4 Figures 4, 5,

6, 7 and 8 are exenplary views of a portion of the display of the handheld
el ectronic device of Figures 1 and 2 according to the invention; Simlar
nunerals refer to simlar parts throughout the specification. 5

DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS An i nproved handhel d el ectronic
device 4 in acqgpgac t I res
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which are incorporated by reference herein. The handheld electronic device 4 is of a type

that includes a calendar application and, as will be described in greater detail below,

provides automatic checking for and notification of previously scheduled appointments or

meeﬁngs that directly conflict with or are located too close in time with proposed new
20  appointments or meetings.

As can be understood from Figure 1, the input apparatus 16 includes a keyboard 24
having a plurality of keys 26, and a rotatable thumbwheel 28. As used herein, the
expression “key” and variations théreof shall refer broadly to any of a variety of input
members such as buttons, switches, and the like without limitation. The keys 26 and the

25  rotatable thumbwheel 28 are input members of the input apparatus 16, and each of the input
members has a function assigned thereto. As used herein, the expression “function” and
variations thereof can refer to any type of process, task, procedure, routine, subroutine,
function call, or other type of software or firmware operation that can be performed by the

processor 20 of the handheld electronic device 4.



menbers has a function assigned thereto. As used herein, the expression
"function" and variations thereof can refer to any type of process, task,
procedure, routine, subroutine, function call, or other type of software
or firmvare operation that can be perforned by the processor 20 of the
handhel d el ectronic device 4. 5 As is shown in Figure 2, the processor 20
Is in electronic communication with nenory 44. Menory 44 can be any of a
variety of types of internal and/or external storage nedia such as,

wi thout limtation, RAM ROV EPROMs), EEPROMs), and the |ike, that
provi de a storage register for data storage such as in the fashion of an
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conmmuni cations subsystem
of communications subsystem 45. The specific design and implementation of

communications subsystem 45 is dependent upon the communications network in which

handheld electronic device 4 is intended to operate. For example, handheld electronic device

4 may include a communications subsystem 45 designed to operate with the Mobiltex™,

20  DataTAC™ or General Packet Radio Service (GPRS) mobile data communication networks

and also designed to operate with any of a variety of voice communications networks, such

as AMPS, TDMA, CDMA, PCS, GSM, and other suitable networks. Other types of data

and voice networks, both separate and integrated, may also be utilized with handheld

electronic device 4. Together, processor 20, memory 44 and communications subsystem 45

25  may, along with other components (having various types of functionality), be referred to as a
processing unit.

In Figure 1, the display 12 is depicted as displaying a home screen 43 that includes a

mimber of applications depicted as discrete icons 46, including an icon representing a phone

application 48, an address book application 50, a messaging application 52 which includes

30  email, SMS and MMS applications, and a calendar application 54.
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25 may, along with other conponents (having various types of

functionality), be referred to as a processing unit. In Figure 1, the
display 12 is depicted as displaying a hone screen 43 that includes a
nunber of applications depicted as discrete icons 46, including an icon
representing a phone {{{ application 48, an address book application 50, a
nmessagi ng application 52 which includes 30 enmail, SM5 and MVS
applications, and a cal endar application 54. 6 In Figure 1, the home screen
43 is currently active and would constitute a portion of an application.

O her applications, such as phone application 48, address book application
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54 that are a within a predeterm ned
calendar application 54, in which case the cache is created around the then current date. The

calendar cache is also updated each time (i) a calendar entry is added and/or modified by the
user, and (ii) the calendar entry in question has a date associated with it that falls outside of
the current calendar cache date range. In such a case, the cache is updated (re-created)
20  around the date associated with the entry in question. For example, if a user activates
calendar application 54 on October 1, 2004, calendar application 54 will create a cache
consisting of the existing entries of calendar application 54 that are a within a predetermined
time period, say two months in this example, before and after October 1, 2004. If a user
subsequently enters a new appointment for October 10, 2004, the cache will not be recreated
25 around October 10, 2004 because that date falls within the current cache date range. If,
however, a user subsequently enters a new appointment for December 10, 2004, the cache
will be recreated around December 10, 2004 because that date falls outside of the current
cache date range. As described below, this calendar cache is used in the invention to
facilitate the automatic checking of calendar entries for previously scheduled appointments

30 or meetings that directly conflict with or are located too close in time with proposed new

7



time period, say two nonths in this exanple, before and after COctober 1,
2004. If a user subsequently enters a new appointnment for Cctober 10,
2004, the cache will not be recreated 25 around Cctober 10, 2004 because
that date falls within the current cache date range. If, however, a user
subsequently enters a new appoi ntnent for Decenber 10, 2004, the cache
will be recreated around Decenber 10, 2004 because that date falls outside
of the current cache date range. As described bel ow, this cal endar cache
is used in the invention to facilitate the automatic checki ng of cal endar
entries for previously schedul ed appointnments 30 or neetings that directly
conflict wigdiRmedtsSr ACakG]. t 98 Q:Ia%ﬁﬁatj @ac{l]fe Ve R ﬁﬁe%s?od s%a.er{% e ehitydS
appoi ntment's or neeti ngs. e cal endar cache obvi at es e need to searc

t he ent i r edatebasebbedstolg calandsr emtyiesal endar entries. A flowchart depicting a

routine perforned_b rocessar 20 for automatically checking for and
provi di ng noti f CQP%BIE?IB@%B#CEW FuLPYinec Redeimesd B ppeassin 29 Frdemptingdly 5

that direcéteykiagiht hid pr\ﬁ‘iv{dihg)ﬁot?ﬁ(ﬁgbﬂ %@@g&gﬁmy SHRgQed %péijﬂ@é@ftst B ﬁ%@&gﬁzjed

new appoi nt ments or neetings accor di ng e’inventio own i n re
3. Prefer atbatydiracty conflict withafr ard-logatied 1o hosé ini tiinatveith ploposed nesesppointments

handhel d el ectroni c devi ce 4. ei.ther, utiljzes .cal.endar _applicatjon 54 to
enter a neé\)fl ISHIES (AGROTFNg, 105 thR dBYRTEOR Y shAvE rmg'l‘ﬁ'ﬁ'éﬁ- n§ rqf?qa yokle ruting of

ot her i ndimigaieas 3 BiitifteF VMBS Aer ioh HahdI@R1dcRbniR d@%ﬁ%!ﬂg'tﬁérqméﬁ@ﬁkﬁgﬁdar
I ndividual. Figure 4 is 10 an exenplary depiction of dlsp1 ay 12 showng a

"New AppoidPPHesion Sdcdpeater gawwrappeiaitent or stlesdaber andpenler g anceting 5vith dratoremabl es

a user to . ne i nt ment nmeeiing.. nin.
i gar e 4. TR @y DR E B D ABERir R MEing Yom e pividhef dBBueis
entry 16f ianf ercnplirprepietion ondispyt l@smﬂgéeW&@Wpﬁﬁﬂﬁh@ﬁ’ﬂg&be@?eﬂ@ﬁéd BY,

I ncl udi ng, . anong (f-t her things, the subject, location, and start and end
dates and W“ﬁ'ggf #rPicAEoh ady tha engples it wasitto ointeresmd; ssheduithie neye eppeigtment or
sel ectivel nter S :d t 1 QRS Laput .. rat 16. 1n th

parti cul ard%&n%gdiAni%ﬁéé %E@gérig’n%lgnﬂé ?nﬂg%%f"%nﬁ %ﬁgﬁ%-@%ﬂ%‘,‘es 8 _“Xﬁg’e%??ﬁﬁlg%
appoi nt nerfos cetryl ofrEbimaonarckutiaptie ke proposed hﬂiivla@Foih&ﬁéﬂtQﬁi h&dting, ietudiew

Appoi nt mrent" scr .as " ed anounts of tine in the

£en apg&. nt :]rlent s" are schedu )
cal endar Gf°"&R ‘_?irdgi’%ngépﬂ?ei Sebnlosation, and bt apd snd sates andfémes A thesnew o
whi ch18t heppbifidhetit WatRe™E The user may selectively enter this information using input

apparatus 16. In the particular embodiment of the invention shown in Figures 4, 5 and 6,

new appointments and meetings are entered in a similar fashion using the “New
Appointment” screen, as “appointments” are scheduled amounts of time in the calendar of
calendar application 54 and “meetings” are “appointments” to which other individuals are
20 invited. Thus, the “New Appointment” screen includes a field for entering invitees for a
new meeting, preferably by entering an email address for each invitee. It will be
appreciated, however, that the embodiment shpwn in Figures 4, 5 and 6 is meant to be
exemplary only and that the entry of appointments and meetings may be handled separately
by different portions of calendar application 54 without departing from the scope of the

25  present invention.
Referring again to Figure 3, the method begins at 100, where a determination is
made as to whether either: (1) a user is taking steps to enter and schedule a new appointment
or meeting using handheld electronic device 4 as described above, or (2) an invitation to a
new meeting has been received by handheld electronic device 4 from a third party. If the

30 answer is no, the method returns to 100 and awaits one of these events, If the answer is yes,
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20 invited. Thus, the "New Appointnent"” screen includes a field for
entering invitees for a new neeting, preferably by entering an email
address for each invitee. It will be appreciated, however, that the

enbodi nent shown in Figures 4, 5 and 6 is neant to be exenplary only and
that the entry of appointnments and neetings may be handl ed separately by
different portions of cal endar application 54 without departing fromthe
scope of the 25 present invention. Referring again to Figure 3, the nethod
begins at 100, where a determ nation is made as to whether either: (1) a
user is taking steps to enter and schedul e a new appoi ntnent or neeting
usi ng handheh,tht 208,Ghé dite Gnd 8MkCAI%na HndesChb Bﬁ%om&v aoi tﬁf)enta&' th I on
to a new neeting _has been received by handhel d el ectronic device 4 om a
third partSptaiped.t Fer 3ewappaistmenss po meetisgshentheed byetherussr p6 hatdhekh dleatnanit s

one of thege.events, [.f.the.answer is yes 8 .then, at. 105, the date and
start and cge§1 %t ?mﬁ%sf Wén%tﬁ%]pc}gef&n(ﬂ’g@v %ﬂﬁﬁ%ﬁentlﬂeﬁle @Fefﬁ’érﬁ‘?i ﬂag?@meﬁtbt%‘f"ﬁed.
For new apppbittiiedts Snemestiakt RES BObaleRd i hBeNeAmpbidtanthabider!RH hoNi C
device 4, this information s known because, in the preferred enbodi rfent,

new appoilBttitias by Grst selecing the deinpdistatecint the ealendad of e calendarpprlicationensitig

screen ma L0t fJ . l.ect | t.he desired.date in the

cal endar ﬁ?ﬁtﬁ haép %:% S argg%@pépi Slgig? %115%3”&:%)&8? %%Re_n AN ﬁglye.nlélqu{qxgcrl'
sel ecti ng au diblay AgpoThis riefoithaier Mayf 107bé obRMeddirsd | By @mpMied ifisik & the .
This inforpgatiaon nay al so be obtained fromthe conpleted fields of the
"New_Appoi MY APPOWEpenin sekehihpyn pp dligwe . [m the, eassaefomestings avitatgons, this

i nvi tati oRggortbish is! 4 ' Bgf“'j ohhom the neeting invitation
nmessage. 100Next, lastogga%e{m{élﬁg%ée@?nan |§§dqﬁoé rradatga'as to whether the date of
t he pdBposed néVextagpdiOntniettrmoratiords nrage faaltd svhsttichitine tdte cdahe propog® new
covered by the, current ar .cache . maint ai ned?ﬂbﬂvjycal endar applicatijon

al

S4. 11t nEPRABRESEof Tsfing falls wighin e daferapgeisrveahPy dhg peent salepda ghes
the cal end@fintapRl ®ydRHAL dbPRcAiBhS 407t thB SndW L ROSE thdreyy ]ﬁi@?@él@ﬁdﬁ?@%qlf&%t' n.

120. f e’ answer f(’) IS

meeting, and the nethod proceeds to [T, however, t
yes, the mét restbatessthgreadendas cagheeatolyd tthe 112@. ofthel plypoacdi eter appoadtivent os

d h d [ ti .di tl
cont 1 ot s PRk OF el BERREe Rl ARAR HBLTE eiaonuarecd B e Mo
15 proceeds directly to 120.

At 120, a determination is made as to whether the proposed new appointment or

meeting directly conflicts with one or more existing entries of calendar application 54.
Specifically, the date and start and end time of the proposed new appointment or meeting is
compared to the existing entries of calendar application 54 that are contained in the then

20  current calendar cache to determine whether there are any existing entries that have a date
and start and end time that overlaps in any respect with the date and start and end time of the
proposed new appointment or meeting. If the answer at 120 is yés, then, at 125, a message

is displayed on display 12 notifying the user of the fact that the proposed new appointment

or meeting directly conflicts with one or more existing entries of calendar application 54.

25  Figure 5 is an exemplary depiction of display 12 showing the “New Appointment” screen
generated by calendar application 54 which includes a notification message 60, generated at

125, that notifies the user of a direct conflict. Figure 6 is an exemplary depiction of display

12 showing a “Meeting Invitation™ screen generated by calendar application 54 that notifies

a user of an invitation to a meeting sent to the user by a third party. As seen in Figure 6, the



Specifically, the date and start and end tinme of the proposed new

appoi ntnment or neeting is conpared to the existing entries of cal endar
application 54 that are contained in the then 20 current cal endar cache to
determ ne whether there are any existing entries that have a date and
start and end tinme that overlaps in any respect with the date and start and
end tinme of the proposed new appointnent or neeting. If the answer at 120
is yes, then, at 125, a nessage is displayed on display 12 notifying the
user of the fact that the proposed new appointment or neeting directly
conflicts with one or nore existing entries of cal endar application 54. 25
Figure 5 i*9/f@fingXRWRAtRY S8RICIcRAcP AbHIRlaBYn IhesSNRVGH IpdhBtedNa125, that
Appoi ntnent" screen generated by cal endar application 5% I ch 1 ncl'udes a
noti fi cat ingtifigetheager & ditpsheodlidd at 125, that notifies the user of a

direct conflicty Fi 6 Is an exenplary depiction of displ 12 show ng
a "Meeting | Vit GV ‘%ﬁf‘ﬁs 8#3"3?{“5‘@2]8}13? g&adéﬁsctﬁp'@%%r tg?)ﬁ??rc"g‘tgﬁ%ntoégnqrﬁé?e

notifies dircuS@nikdt 280 sikbduteahé ﬁbgb&d%dmﬂiﬂoﬂﬁméﬁmp rh&tfnbB e IH4RE andWer gs Y&y 1 d
party. As seen in Figure 6, the "Meeting lnvitation" screen includes a

not i fi €at ithen. gk d3hdbc BOPosRsrava arnPintmenDer medtintg is woterdd ioto cdlendas epplivhtien

direct condyl } . . 0,.a determnatipn 4. s nade..as t.o whether .t he
user w shgfél {aglhi Sg%ar(én tlﬁéem&%i ?@c?&gétﬁ?tlaﬁl géﬁ?ﬂ durette %Bgt[ FEueh Sﬂhstgﬂn{@%v
appoi nt nenivedappigetntrigs foif th liRicadifWihed f yiStion.5 Alsh@ill behppkddatell NOhdE TROSed

new appoi nt nen ﬁr, meeting i.s entered into cal endar application 54 (and
saved in ﬁ%%?fbo Higuro 8 ip diptiatad dp mppemse 19iTeedipt ofommeeting inyitation fiom a thisd)| t

in overl ' ri f : ' ] i Wi

appr ot at S e PR 1SS L a0 ShRuADh ShiTERrR BUGEO Tesalne i by
recei p0 ofermilpivethe moyvitimgy thisk paoty. fIf tr awstvbd 4td 308 R Yhovidver, St agl 40] 8fe vkt |

I ncl ude send.i. an a ropfri ate ag.cept, nce response, such as by 10 email, to
the invit ipﬁ‘ﬁ“‘?d%i ng 1o proqeedigg d afalendpr applirgtion Siebie Aputteg, and{pr

140, the ‘d@l@étmggép@))‘ 0% MISiiaeh iu@ﬁ’@sié eta %ﬁﬁqiwgiu\%tiﬁgn%cﬁ%sﬁﬁgffmlude

application 54 by inputting and/or cting appropriate In I on using
i nput appavitoutlimiati®y ehoiting theasntiyod shenprpposed nedeppoinirhérd ot meeting mtlightof

aborting e .ent.r . the proposed new appoi ntment or. neefing in_light of

the dir ecwecgﬁﬁti %(‘Pﬂfd?} E&’l‘%ﬂ% ﬁ’ﬁemﬁ’évﬁpg ]ﬂkmtn%fne(‘?{m%éé TGRS P GRAE of
cal endgr ipplapfbh 53 Uh@h by fehndan Byproftife ehity Q&wnammp@éﬁd%tdi%bﬁej om
a nmenu di spl ayed on display 12) or r€jecting a neeting invitation recéived

from a thil#X opalieteptipg rp Weeeding ciakitatim received from a third party (in which case an
appropriate message, preferably via email, is sent to the inviting third party).

If the answer at 120 is no, meaning there is no direct conflict, then, at 145, a
determination is made as to whether the proposed new appointment or meeting is adjacent to

20  one or more existing entries of calendar application 54. Specifically, the date and start and
end time of the proposed new appointment or meeting is compared to the existing entries of
calendar application 54 that are contained in the then current calendar cache to determine
whether there are any existing entries that have the same date as the proposed new
appointment or meeting and a start time or an end time that is within a predetermined time

25  period, such as fifteen minutes, of the end time or start time, respectively, of the proposed
new appoiniment or meeting. If it is determined that the current calendar cache has an
existing entry that has the same date as the proposed new appointment or meeting and a start

time or an end time that is within a predetermined time period of the end time or start time,
respectively, of the proposed new appointment or meeting then, as used herein, the proposed

30 new appointment or meeting is said to be “adjacent to” an existing entry. This will allow a
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appropriate nessage, preferably via email, is sent to the inviting third
party). |If the answer at 120 is no, neaning there is no direct conflict,
then, at 145, a determnation is nade as to whether the proposed new
appointnment or neeting is adjacent to 20 one or nore existing entries of
cal endar application 54. Specifically, the date and start and end tine of

t he proposed new appointnment or neeting is conpared to the existing entries
of calendar application 54 that are contained in the then current cal endar
cache to determne whether there are any existing entries that have the
sane date as the proposed new appointnent or neeting and a start tinme or
an end tinset fagaige Whéthértharelik SRt bbiw¥Bn 2R PRPLADA neW PpAStnldnt been
m nutes, of the end time or start time, respectively, of the proposed new
appoi nt nerfegsingnaed j the . exigting: cplendpet entry rt@dmﬂh%ltsctletéﬂi@gr okrhe qubpsddrnayache

has an exj.gti n t he,sanme, date as fhe praoppsed ne

appoi nt rre)r%?ﬁéfrnﬂﬁn%@t H}énegﬂﬁé afgags?bé%‘t Pfei??%blgr tﬁ% pé?é?tfir{nﬁée(at ﬁglte pf‘snci% mnbe
pr edet er nmiseledtivélyradinsted by tiaf usehas 106t shé BRs @t Bt tBE hndwdiBt 149 RBE ¢hdny & 150, Of
t he prgoposed new appoi nt ment or neeting then, as used herein, the proposed

30 new’appPolREsaEn S isplagt omgisplay i@ wotifpingdhe asrafdhe fac thaikherioposedgpew
entry. Thi ] I : . t.her there is.suffici.ent. time
et ween ¢ HEPapne o Mo Kladf3ine 1 o2 UP ol Bl BREoL Gy PRt
entry to fdkeFpatedusiangxefpldre dppiefios of divplay #PpBbwWingERE “DewBepdifGnent”
feasi bl e. Preferabl ¥ he Pr&det ermned tine period may he selecti ve{é

adj ust ed S§FePhSepeRted, @y (ralepdarsapplication 4 (which ipgladesna nekfigationsmessagg &5,

then, at Leflrafedant"BHS QR dio%ﬁg’s Y ﬁé’&%io@ledljaétpﬁ%aéj%cn%(?.tﬂré %1?%1&%??&%? Gre gf

the fact that the proposed new appoi ntnent or e iI's a 0 On
or nol@ egpreseningFignter§ ésaéxeogllaydiepicipplof displaynl2 shbwikg g fMeeling $nvdation”

| depi ct i di 2 showi ng the_ "Ne i nt ment "
Goner at o stiyoh Eristilar by Spe R R aBR A OREEL BB R AB DT IRLSR (LA MFESE ge
65, genegaited @k ke by hdird"Piriyl | &% debie iV F85ures, ttlﬁl@“m%ﬁ?é hﬁhﬁﬁ%’agﬁ%n

pre-existing entries_are 10 present. Figure i s an exenplary depiction of
di spl ay 1mcdwidsqiangotificatipementpgt 90i gencrgnd at $5G, abat mptifies sheeusebypf thel fantithat

applicati g@iage tﬁ??‘?‘éxiparé§4u%%s§§§%ﬁéqt0f an invitation to a neeting sent to

the user 1) _ n Figure 8, the "Meeting Invitation"
screebS i ncl udeexq andss,fa debsringintioh sSde Sbto VIRMRE WPshelvisheio iphére thok:f | es

the user qof the fact that adjacent pre-existing entries are present.
that adjacent pre-existing entries are present and schedule the proposed new appointment or
meeting. If the answer is yes, then, at 135, the proposed new appointment or meeting is
entered into calendar application 54 (and saved in memory 44). As will be appreciated,
where the method of Figure 3 is initiated in response to receipt of a meeting invitation from
20  a third party, the step at 135 will include sending an appropriate acceptance response,
preferably via email, to the inviting third party. If the answer at 155 is no, however, then, at
160, the user provides instructions for proceeding within calendar application 54 by
inputting and/or selecting appropriate information using input apparatus 16. Such
instructions may include, without limitaﬁon, aborting the entry of the proposed new
25  appointment or meeting in light of the adjacent pre-existing entry by exiting the new
appointment or meeting subroutine of calendar application 54 (such as by selecting an
appropriate entry from a menu displayed on display 12) or rejecting a meeting invitation
received from a third party (in which case an appropriate message, preferably via email, is

sent to the inviting third party).
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15 Next, at 155, a determnation is nmade as to whether the user w shes to
ignore the fact that adjacent pre-existing entries are present and
schedul e the proposed new appoi ntnment or neeting. If the answer is yes,
then, at 135, the proposed new appointnment or neeting is entered. into
cal endar application 54 (and saved in nenory 44). As will be appreciated,
where the nmethod of Figure 3 is initiated in response to receipt of a
neeting invitation from20 a third party, the step at 135 will include
sendi ng an appropriate acceptance response, preferably via email, to the
inviting third party. If the answer at 155 is no, however, then, at 160,
the user provi dgsid ikl Gpodiiteh@ orRh QERBE AL 2/ dnbirél 8 8A16ka1ar apPldatiah 52N
54 by inputting and/or selecting appropriate information using 1nput
appar at us ™8y bgperodipalbt fegerring FoPoRYNSTHE P thestingst Howtexhinplet atisonmagheve ang

the ent i_ntnent . ing.n.light of t

adi acent ”prectty e thabREor eI ™ RERH SR o4lBEht Ashicr A DBt miod

subr out i neshofvndalFénaes nedyrie ad todetOrdnias whbthas alyptaat ippeindentaR RiRBLE At €
a

entry froma nenu dj splayed on display 12) or rejecting meet i ng

i nvi t afi o3 PraposedegRlcs i TePWRIE apRPIngMERts tof Teetings démctbn senfliatsawish opris at e
nmessage, Eh&d R Mokl; il LS. I ifAviting. thi artv). ;11 As
is known, qé.pp%? nt ne%étéslﬁggl@n{é)e%r} %’gssm%ﬁg}b&é%e&gﬁ' eir:ié THhd }H g?‘l eé/l?lted’ 1%
appl i cat i onllsdbt beegoskiblepier dhedk alil dfythe @atticulap @ppsinBhdtityBNnSetdesBel iofi@s of FOr
exanpl e, a user na¥ﬁhave a weekly staff. neet]jng.that he or she wi shes to

enter intd°CHIBS RIS oL InesHngs thaypentinge W&f@ﬁ%g%vﬁ hus, aepeyding 19 apeypasé
q q . : _ . / . .
used to deJfeRdIntEni ¥Rt SHoRRYd %ﬁfdﬁ%&%}ﬁ?mﬂﬂaﬁk Bt HEQtrlnsgg,a?ﬂrIg ?H %ﬂg@r@ Qllatg or

proposed series of réecurri'ng appoin S or neeting
with &P i snedtivgsthereof dlant dhlbsethima predetermired sehseghémdinoaframe are eindckyd using
However , will be appreciated, it wll not be possible to check all of
he part i 007 Hetiog e RPRIR TS o ot YRS, (05 pRmOBST Bieckly dRerting igat oxtonds
appoi nt meffidefitelye tle Alhdhh Mplie b R4 dnlsd@ﬁécﬁ'tﬁ@gﬁb ofdiUReckdF ﬁ%ﬂfﬁg%ﬁtﬁe an
aspect of the invention, for proposed recurring pgol nt nent’s or etings,
only the &isgdmiemerths - Surthemesatinrthis anhmdioént; thetnotificktion tiessages 60, 65 may

det er ni; t time f . heck i ng,. .th th h i
B o s g RSRSP e oo e B St i R oot
i ndef 15 t eloge ihhincal ensiber @Rl o adlicpiativaly, aibyysifbBCindidie MeARRSRG oragkh ¥

neeting for the first two nonths, Furthernore, in this enbodi nent, the
noti f i cat PBPPIRERAEIdngRings hahegnilict with or are located too close in time to another entry.

Thus, the invention provides a handheld electronic device having functionality for

automatically checking for and providing notification of previously scheduled appointments

-or meetings that directly conflict with or are located too close in time with proposed new

20  appointments or meetings. In this manner, the user is able to more easily and efficiently

manage his or her schedule as maintained by the calendar application of the handheld
electronic device.

While specific embodiments of the invention have been described in detail, it will be

appreciated by those skilled in the ar{ that various modifications and alternatives to those

25 details could be developed in light of the overall teachings of the disclosure. Accordingly,

the particular arrangements disclosed are meant to be illustrative only and not limiting as to

the scope of the invention which is to be given the full breadth of the claims appended and

any and all equivalents thereof.
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i ndi cate which of the recurring appointnments or neetings conflict with or
are located too 15 close in tinme to another entry, or, alternatively, may
sinply indicate the nunber of such appointnents or neetings that conflict
with or are located too close in tine to another entry. Thus, the

i nvention provides a handhel d el ectroni c device having functionality for
automatical ly checking for and providing notification of previously
schedul ed appointnments or neetings that directly conflict with or are

| ocated too close in tine with proposed new 20 appointnents or neetings.
In this manner, the user is able to nore easily and efficiently nmanage his
or her schéldithe as maintai ned by the cal endar application of the handheld
el ectroni c devi-ce. Wiile specific enbodinents of the invention have been
described in detail, it will be appreciated by those skilled in the art

t hat i [ { | s 25. det ali ould be
devel oped 1 n 11 geSR RSB ok SulaAl: KERy ifa b1GRGr aaRiRPE AR P gty
t he parti qimalityofrexisgegestsdaicatiessaill cilendaaplicitivnd4) hdwisd 4 adlenvir esdhy and
not Iinitin%)as 4&@ th scgpe of the invention which is to be given the
full breadtfPre Rerey ey fl 5%16@1?&_ secherincluding adfiet subsct efienid sxistingcalondae of .
12 Q ai s epdesAaliBk RaGiPA ﬁ&glﬁ%'r esﬂféﬁ%{\étﬁ@d %%isér%ﬁet%’jsadrﬂ‘ a cal endar

application (54) having a urali exi s entries, said
cal endar appl i getdidng (lHdymdimmirelgting tedagtmiaw caestae entay seidi iafoetiatitreineliding,

sai d cal endar cache including.a first subset of_ said existing cal endar
entries fzf? ?eiaﬁtgor{ﬁi?ﬁﬁidﬁ%eaaféa?‘g’tm?j%\‘?ém} Sijane Pﬁ%‘l%ﬂﬁﬁﬁicﬁ‘éﬁ?ﬁmrgi ng steps of:
recei ving i nf orgeedringfing ®héthb@id @S &ild AGMh SAH %?Q@étegrﬁﬁéeé’n%f safd &1&@&” mation

including at |east one of a date, a start tine an time of said new
cal endar &A€HYy; determ ning whether said date falls within said first date

range of said [ ache: |i.f id date falls within said first date
range: (i) exa(rirféna?%gﬁ%%ﬂé V@Q}lgﬁ%}gﬁ%af‘dfﬁemﬁ%ed <38§%1’é¥1m%ﬁ%° EQC?IEQP new
cal endar dsteryirdig ®aéthyr atihddw edlendtk titrpaiRe @y AR ONIR bhOOf sat@bafdar
entries in said first subset of said existing calendar entries using said

i nf or mat | GAlendagfatssily spid st arbrgt of swiheristoe cabmidan emesorsingse)d inforsafidn.new
cal endar  gpf Yy Hblidfil Mech B hbGhSation (60) if said new calendar entry directly conflicts -

with one of said existing calendar entries in said first subset of said existing calendar entries;

and

if said date falls outside of said first date range: (i) updating said calendar cache to
create an updated calendar cache by replacing said first subset of said existing calendar
entries with a second subset of said existing calendar entries falling within a second date
range, said second date range covering a predetermined time period including said date, (ii)
examining said updated calendar cache and determining whether said new calendar entry
directly conflicts with one of said existing calendar entries in said second subset of said
existing calendar entries using said information, and (iii) providing a conflict notification
(60} if said new calendar entry directly conflicts with one of said existing calendar entries in

said second subset of said existing calendar entries.

2. The method according to claim 1, wherein said information includes said date, said
start time and said end time, wherein said step of examining said calendar cache includes
determining whether said new calendar entry is adjacent to one of said existing calendar

entries in said first subset, wherein said step of providing a conflict notification (60) if said
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wi th one of said existing calendar entries in said first subset of said

exi sting calendar entries; and if said date falls outside of said first
date range: (i) updating said cal endar cache to create an updated cal endar
cache by replacing said first subset of said existing calendar entries
with a second subset of said existing calendar entries falling within a
second date range, said second date range covering a predetermned tine
period including said date, (ii) exam ning said updated cal endar cache and
determ ni ng whet her said new cal endar entry directly conflicts with one of
said existing calendar entries in said second subset of said existing

cal endar emdw caiSndas gy digdctlyicoh ok iiebne eMndid é}dldt])ﬁgl%'é&\ﬁﬂﬂ' éhﬂ-lé ifr @0 Gt
notification (6Q) if said new calendar entry directly conflicts wth one
of said ex§uosstirrlades preyading ar pdiagency nobﬁcailogéﬁﬁnﬂ said pswicalshdarainttyéi st i ng

cal endar to C rein

i nf or mat i ?rz:ﬁ%dr?g\sto goggﬁﬁ g%&{ﬁgg ca’sq‘g]:j: dr@rsg]ﬂ%s%taw ergﬁlosa{cfsrl}g) frherein
sai d st ep chniniagisiidngdsed calemlae oste 1§<ﬂﬁdb@ dbﬁﬁhﬂﬁiﬁﬁwh&ﬁéﬁam dvneaivfiat her
said new cal endar, entry is adjacent to one of sai d existi ng cal endar

entries i FALi82dinrt taonsisald gristiap salsadag eatrisp insaidsevpnd sehsen ancbwhenem
tif t t | f licts
one. of oai TR iroviafech cohid b RRRRTBE) PGS fiell AR GlortenfS Pirepl ot

provi di ng vaith ek @ﬁmnbgmstmlglchlené:m@zme(sﬁﬁ);aulfse@ad@umv\ir@ﬁideﬁgﬁn di &y 1S

adj acent t one Of%’ﬁ'a @,Sitfj al endar entries in said first subset,
wher ei n saﬁ e PP HICARG O H I SaTsnevee HHs Rdirgent te ganel sapteniding
det er m ni nglepia! ffiesSAlsld REWnARLEREar entry is adj acent to one of said
exi sting calendar entries in said second subset, and wherein said step of
provi ding a confl ict notification (60) if sai d new cal endar entry directly

conflicts f,sai d.ex endar, ries in said second subset

i ncl udes prOV| Zf ??3“% od ag %&0595%51{5’9;1 ?H‘Y 5?1}15?? W??O%P@%%%Iiéart%ﬁa

entry i s athraweetnd shi®BR] @hesai d exi sting calendar entries in said second

subset. 3. The nethod according to claim1l1l, wherein said information

i ncludes said date, said start tine and said end tine. 4. The net hod

Accor L noaL2, o Bhehl AUl e NikAiE U8 oS WelohahPeni 166220 of o
received meeting invitation.

5. The method according to claim 1, wherein said new calendar entry is based on a new

appointment or meetirig input by a user.

6. The method according to claim 1, wherein said new calendar entry is one of a series
of recurring new calendar entries, the method including repeating the steps of claim 1 for a
predetermined number of said recurring new calendar entries, in each case one of said

predetermined number of said recurring new calendar entries being treated as said new

calendar entry.

7. The method according to claim 2, wherein said new calendar entry is one of a series
of recurring new calendar entries, the method including repeating the steps of claim 2 for a
predetermined number of said recurring new calendar entries, in each case one of said

predetermined number of said recurring new calendar entries being treated as said new -

calendar entry.
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5. The method according to claim1, wherein said new cal endar entry is
based on a new appointnment or neeting input by a user. 6. The nethod
according to claim1l, wherein said-new cal endar entry is one of a series

of recurring new cal endar entries, the nethod including repeating the steps
of claim1l for a predeterm ned nunber of said recurring new cal endar
entries, in each case one of said predeterm ned nunber of said recurring
new cal endar entries being treated as said new cal endar entry. 7. The

met hod according to claim2, wherein said new cal endar entry is one of a
series of recurring new cal endar entries, the nmethod including repeating

the steps &f clBidthehb@®hcdrdiRg &AGhERS Fv@ﬁ‘é}giﬂ‘éﬂﬁ%fre&fterﬁﬁﬁéﬁ HiRE Hedd g f,inevv.
er o

cal endar entries, in each case one of sai predet erm ned nu sai d
recurri ng edgtermiesddime peried keforsaind gfter said datc.as sai d new cal endar entry.
14 8. The nmethod according to claim1l1, wherein said predetermned tine

period is a predetermned tinme period before and after said date. 9. An

el ect r oni ©.devi&geledioiauénge @) ﬁ@\ifiﬁ@d@ﬁleﬁ«ﬂ&'ab%ﬁédti@ﬁ ($PHomsmy:i sing:  a

di splay (12); a_processor (20); and a nmenory (44) operable to store a
plurality of ekfisPlengl@al endar entries of said calendar application (54),

sai d cal endar %&Q i ! 4) having a cal endar cache associated 5
therewith, sai cgﬁ;sg‘?llto%reﬂcagghe operable to include a first subset of said

exi sting cal endmement (4pspdrable tdgottd 4 flivaliey &1 dxsdtind@bRnlB BB 1cs D4l TENDr Y
(44) bei n%% rable to st&r’e .one or nore routines executable by said
processor ¢ g?r APRICALIORA> DY SHE Felonds epplicatipe (g baviagesalendar caghy assediated e

i nforngti td : , i1 2 i i i ng at
| cast  one Rl sl o QM GR-ANAR nEREY (g BT ALARILAR WG
entry; (byntesdalimgwithinet fisst datarahgdatadd fuatrosy (d4) being spérdblits stordl@tesorr ange
of said cal endar.. cache{E gﬂc%,if sai d da falls within said first date
range: (i YPURAHURES exfeyiably igid prosesser said ong PRIQEE TNEPsheingadapisd to:

cal endar  ent r y(afitet&16é inforseitfoh réhfingMot I Ba18hda? hetly, @XiaShiod@ation including at
least one of a date, a start time and an end time of said new calendar entry;

(b) determine whether said date falls within said first date range of said calendar
cache;

(c) if said date falls within said first date range: (i) examine said calendar cache and
determine whether said new calendar entry directly conflicts with one of said existing
calendar entries in said first subset of said existing calendar entfries using said infdrmation,
and (i1} provide a conflict notification on said display (12) if said new calendar entry directly
conflicts with one of said existing calendar entries in said first subset of said existing
calendar entries; and _

(d) if said date falls outside of said first date range: (i) update said calendar cache to
create an updated calendar cache by replacing said first subset of said existing calendar
entries with a second subset of said existing calendar entries falling within a second date
range, said second date range covering a predetermined time period including said date, (ii)
examine said updated calendar cache and determine whether said new calendar entry
directly conflicts with one of said existing calendar entries in said second subset of said
existing calendar entries using said information, and (iii) provide a conflict notification on
said display (12) if said new calendar eniry directly conflicts with one of said existing

calendar entries in said second subset of said existing calendar entries.
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cal endar entries in said first subset of said existing calendar entries
using said information, and (ii) provide a conflict notification on said
display (12) if said new calendar entry directly conflicts with one of
said existing calendar entries in said first subset of said existing

cal endar entries; and (d) if said date falls outside of said first date
range: (i) update said cal endar cache to <create an updated cal endar cache
by replacing said first subset of said existing calendar entries with a
second subset of said existing calendar entries falling within a second
date range, said second date range covering a predetermned tinme period
including said date, (ii) exam ne said updated cal endar cache and
determ ne whether said new cal endar entry directly conflicts with one of
sai d exi stidng cBicstierasonirdeviced4) arcouiing wadamd, sdissen saifl ifaimlatieminelbdesg

ot 11 cat 1A 475 st 2k fid R QT Cup Sin s e e ey o iy

conflicts adapted ene of said existing calendar entries in said second subset
of said existing calendar entries. 15 10. The el ectroni c device (4)

accordi ng to cl(®ithsad dgsdalls withinisaidifirstalatenangn deteohindeshethenisaid davealendar

ot e (030 s B Wi AR oAl Lol i FRRT 8% G0 Rl i ne”
whet her  sdjatengymatificetiokaon said dlsplaiy12)dF se ntwicalefds dfry sPddfaddii BldnRSf

cal endar entries in sa%g first subset and provide an adjacency
notifi cat XUHing splendaraninigs ip atyl first sybsey apdw cal endar entry is adjacent to

one of said exsir i i i i : t nd.(ii) if
Ao dat o1 al | <UEH B0 AR BEGKAPLELER i RS bGLeRHESAE R bIY) i
new cal ealfadarsmntyyis adjacalit fcamt oftseidaxisting cslahdbrexirisiimgnid sdcond sibsetdnd €s i n
sai d secand .aubse . and B vi de an d'_ggenég %otj fication on said display
(12) if FAYEOnBRAYAFDLEAPIRALOD OPémgdil Britl2) ¢ saigmeworalandagentsy is ediagpnt to
cal endar oBBLFiAg ckitif@bseiie etied MBS secdrd sublg. €1 ect roni ¢ device (4)
according to claim 10, wherein said electronic device is a handheld

el ectronic device (4). 12. The electronic device (4) according to claim9,
wher ei n S%lld elI%(étefe% IOI(]:.IC 6¥llcg ?4) alccs:or%in% Q ((:.!. a?rlnqo,e\lzv glre{nosrillli(f elgCGt}/(;n(i:Ce dév@e -

1s a handheld electronic device (4).

12. The electronic device (4) according to claim 9, wherein said electronic device

is-a handheld electronic device (4)..

13.  The electronic device (4) according to claim 9, wherein said information includes

said date, said start time and said end time.

14. The electronic device (4) according to claim 9, wherein said new calendar entry is

based on a meeting invitation received by said electronic device (4).

15.  The electronic device (4) according to claim 9, wherein said new calendar entry is

based on a new appointment or meeting input into said electronic device (4).

16.  The electronic device (4) according to claim 9, wherein said new calendar entry is

one of a series of recurring new calendar entries, said one or more routines being further
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13. The electronic device (4) according to claim9, wherein said
information includes said date, said start tinme and said end tine. 14. The
el ectronic device (4) according to claim9, wherein said new cal endar entry
is based on a neeting invitation received by said el ectronic device (4).
15. The electronic device (4) according to claim9, wherein said new

cal endar entry is based on a new appoi ntnent or neeting input into said

el ectronic device (4). 16. The electronic device (4) according to claim?9,
wherein said new cal endar entry is one of a series of recurring new

cal endardepted tcespea dadthomghdd) efrlsnr 9 firianesddieiniged murhieerof s4if radagpihged t o

repeat (a) thrqugh (d).of claim9 for, a edet.erm ned nymber of said
recurri &i‘ﬁz’v %gﬂaﬁg?né‘l('\ﬁ")ain %gr?ﬁrc?%es‘?nei o Sé’é‘d’ﬁ‘%“é%rém% ‘5Fbe§é’iltl(§alﬂ TSRS Afhed

nunmber  QhlefiddrniriGWeldoGaRMs safll RACAIcRAAL By Deing treated as said new
cal endar entry. 17. The el ectronic device (4)" according to claim 10,

wherein said new calendar entry is one of a series of recurring new

cal endar, ,entrjes aid one nor e. rout i nes, being.further dapted to
repeat (%)t HPESIRTONF dE¥Ice (1) 4terdinsdo oty Warroin 819 aPwicieneriegtry S

pr edet et B serid 'Uf%q&fi%éﬁéva chlBRdHr lehitds NG &R GHYC r6Mtidds Bemgl irth@ch case
one of sai dgﬁredet erm ne nunber of said recurring new cal endar entries
bei ng t edanteditcarsperii(a) theomeh &erfddaimehand (i) 48t (i) o€ claire d O fard predeteintiacd 4)

accordin o claim9, wherein,said predeterm ned ti .period i.s
pr edet ePﬁP&?gﬁo ﬁahcg}e @andwﬁlecfa&ﬁ”ga Mg (i Faclifase Qpg o saifpredetermine

number of said recurring new calendar entries being treated as said new calendar entry.

18.  The electronic device (4) according to claim 9, wherein said predetermined time

period is a predetermined time period before and after said date.
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