WD 2005/ 017718 PCT/ US2004/ 005769 COVMUNI CATI ONS SYSTEM PROVI DI NG ADAPTI VE
POLLI NG B LobEPHBOSI TI VE AND NEGATI VE POLLI NG EVENTS  pANRsREdsAd S '
METHODS Fi.el d of the Invention [0001] The present invention relates to the
field of conmmunications systens, and, nore particularly, to electronic
nmessagi ng systens and rel ated nmet hods.. Background of the Invention [0002]
El ectronic nmail boxes are used to store electronic nmail (e-mail) nessages.
El ectroni c mail boxes are connected to the Internet to enable users to send
and receive incomng and outgoing e-nmail nessages. These nmil boxes may
al so be extended to deliver e-mail to nobile wreless comrunication
devices via wireless networks. In the case of a corporation, electronic
mai | boxes are typically |ocated on nail servers at the corporation. On the
ot her hand, nmil boxes for small businesses or individuals are typically
| ocated on mail servers at an Internet service provider (ISP) |ocation.
[0003] Mail user agents (MJAs) use a technique called polling to deliver
nmessages fromthe mail server to the mail programat a user's conputer or
mobi | e WO 2005/ 017718 PCT/ US2004/ 005769 wi rel ess comuni cati ons device. A
MJA i s a preopMMUNICATIONG SYISTRM RROVIDENRG ' ADBRETIVRaPOLDANGt BASEHevi ce
(robil e or stati owRON) POSITANEaANDaNEGATIVEL POTITAENG EHWERNES f or new mail on
behal f of a nultitude of suchmpurErATEROMETEODS cul arly, polling is the
retrieval of incom ng nessages fromother users at the mail server and
delivery of these nessages to the user's mail box. [0004] Mail box polling
generally occurs at differditeld of the Invention

[0001] The present invention relates to the field of

communications systems, and, more particularly, to
electronic messaging systems and related methods.

Background of the Invention

[0002] Electronic mailboxes are used to store
electronic mail (e-mail) messages. Electronic mailboxes
are connected to the Intérnet to enable users to send:
and receive incoming and outgoing e-mail messages.
These mailboxes may alsc be extended to deliver e-mail
to mobile wireless communication devices via wireless
networks. In the case of a corporation, electronic
mailboxes are typically located on mail servers at the
ﬂcorporation. On the other hand, mailboxes for small
businesses or individuals are typically located on mail
servers at an Internet service provider (ISP} location.
[0003] Mail user agents (MUAs) use a technique
called polling to deliver messages from the mail server

to the mail program at a user’s computer or mobile



intervals or rates. Furthernore, mailbox polling rates nmay be custom zed.
That is, cw(pﬂ);)%{?gﬁ‘s and/or Internet service providers W%m@]@ol ling
intervals 'to best neet their particular needs. For exanple, ecause

e-mai |l s used for business comrunications are often high priority

conmmuni cations, corporate nmail servers nmay be polled fairly regularly,
such as every winellesd wonnumitcas 100 tdeyiatenerd harid,id $P pwodiaxes are
typically polled | ess frequently, e.qg., once every fifteen m nufes. [0005]

Mai | box pol | i ng U PdtEalaiFisdc s 2 SprdhtomsiiPat IR HeTY (S at a

predet erm ned (ipanalor Mathexeson tdie ery ehal Rl tihsend or
recei ve nessages, regardl ess of whether the nmail box has any new i ncom ng

or out goi ng nesbegks. fior Inemgaaidy semshaldi £ raduliteidlde ot f i sigfet hod
may consune | ar a s _Qf r..r.es this | cf.

per f or mance. [%ﬁgg]snwg’}rég epf%ﬁtét%{lgr%lrﬁﬁs%ﬂﬁggg{}%ce con%urrp ‘%%anl Orrfay be
split into twoipaiidngaesygess dione others ursror RGe amil neetveer ver

(MS), and on the MJA. L RC on M5 increases with the frequency of. .polling,
EhG i o parti caPar B Sy TG (hE RS S 0 S S PO

wirel ess devicgooaugh a GRASWEH F;anqfng QRAIUGAS v &Kk 1A85 a0l Al Pfferent
performance inpact is particularly acute 2 WO 2005/011718 PCT/ US2004/ 005769

when mobi | e wi AsltesyademamiredeisonFuddiedss e Msiddox Tkling hexlese of
the bandwi dth (r:n%rllis reaicrﬁts%o ﬁsz%%f.atl%%t vJ\‘/ist h éorlﬁ:o‘@ rte_}_loq%s D&t) ks over- which
mobi | e wirel ess™“comminicat I'ons ‘devi ces donmiri cate W th neil servers. For
exanpl e, a nai fntervet estiing @riovddsand iy mitamge polling intervals
to best meet their particular needs. For example,
because e-mails used for business communications are
often high priority communications, corporate mail
servers may be polled fairly regularly, such as every
‘one to two minutes. On the other hand, ISP mailboxes
are typically polled less frequently, e.g., once every
fifteen minutes.
[0005] Mailbox polling typically occurs
synchronously at the mail server at a predetermined
interval. Mailboxes on the server are polled to send or
receive messages, regardless of whether the mailbox has
any new incoming oxr outgoing messages. In large
systems, this traditional polling method may consume
large amounts of server resources and thus impact
performance.
[0006] More particularly, such resource consumption
may be split into two parts, namely resource
consumption (RC) on a mail server (MS), and on the MUA.
RC on MS increases with the frequency of polling, and
is particularly demanding when the MUA is running on a
mobile wireless device. Such a consumption of resources

and associated performance impact is particularly acute
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nai | boxes may need to conmuni cate message data to several hundred or even

- thousands-_-@, 2'595%117%8"‘” rel ess comuni cati ons devices aft ¢ T?%%M%L%b ng
i nterval . hi's"may severely congest the wi reless networKk

significant service delays. Furthernore, some mail servers may not be able
to adequately support such usage nodels. [0007] As a result, traditional
mai | box pol | i nghdaesobhat p&mfadl@ﬁsp@btﬂn&uh&lafty.oml Idamhmesarwa)rusrmr e of the

foll owi ng conditions are met: r er nmyi | boxes are bejng
pol l ed; (2) poﬁ"ﬁ‘ﬁglf*r GGeHey %) t% gﬁag‘fi%’)l ACPé‘S&*‘Faé‘ﬁ‘%t %Ae
connections toyiRe tNE @Lec3baW FHARL-KBXBRBY Vi ANthdiiid he idative
wor kl oad of polling can overwhel mthe capacity of the network. One

appr oach mhlchcﬁm@uaééﬁtQQEQ ﬁ@va@@ﬁe§§mmvnﬂ§a§ﬁth§h|Mﬁ¥%kﬂﬂﬁﬂﬁ¥qxﬂI|ng
Adaptive pollipg isg.a. ?gre |Rggh]%%% % nﬁggg §f Pk LE%FQ?'Ep%ﬁﬁ%abased
Y, ad ol'T1ng

upon a trlggerlng event. 'Nbré particula fi ve

automatically mbamgesebhmagohbemgtbnbemm&hlbateanm&emgdxuﬁﬂh(ﬂbthe
triggering event S. Patent No. 557, 026
descri bes a sy§?§ﬁ%§6rh389%$ﬁtPﬁgeVﬁPoFHBP§8Hd§r8ﬁl909%%8 W%HQEQ’%O an

audio format, meMﬂhQBaEE%ns'BEQ&%%%‘%@tb% Eé@ﬂS?&ﬁﬂﬂ%ﬁd'ﬂﬂﬂé%ﬁ%nger to a
client deV|ce via a wired or wireless conmunications I'ink. In particular,

t he infornatloﬁhnélaﬁﬁsseﬁergﬂarﬂ@@@egﬂchheanN@W§Sﬁe@@hWﬂ¥k atock quot es,

b aom oStk o ks S EE IS WSk Bl iy polls S

based upon pohhibgséchedsl may hbe pat abuenﬁbeSdteh@httellgr paidddld such

- usage models.
[0007] As a result, traditional mailbox polling does
not perform particularly well when one or more of the
following conditions are met: (1) a large number of
mailboxes are being polled; (2} polling frequency is
high; (3) MUA is on an network where connections to the
MS are slow and/or expensive; and (4) the cumulative
workload of polling can overwhelm the capacity of the
network. One approach which has been used to address
this problem is adaptive polling. Adaptive polling is a

more intelligent method of polling mailboxes based upon

=

l;y a triggering event. More particularly, adaptive polling
‘ automatically changes the polling interval for a user
based on the triggering event(s).

[ooog] By way of example, U.S. Patent No. 6,557,026
describes a system for converting information from a
text format to an audio format; in which the
information is transmitted from a server to a client
device via a wired or wireless communications link. In
particular, the information relates to “stoxies” such
as news headlines, stock quotes, etc. The server

includes a ‘data source monitor which periodically polls



f schedUies'nay i ncl ude an adaptive schedul er, which increases the polling

frequency,__.w(;d{boglgﬁg{?qte of arrival of new stories. I\/breg@y,%szwmoﬁg@ppi ve
redu e 0

schedul er ces polling rate as the rate of arrival new stories
decreases. Static schedulers are also included, for .exanple, to provide
hourly polling during business hours. [0009] Despite such systens, further

advancenent s - i Watpolsloungetsedlonicheek fre dewi eiblrécsobaseshpdat e t he

ever-increasin age of .mopi.le wreles icatiqns evi for

accessi ng e|echgﬁﬂ%gn§§§§8P 9ssnﬁh§r?agFﬁgggHE%%e%#%%ntﬁ%b%ﬁ?ﬁﬁﬁgView of
the foregoi ng bagkanaeadmaht ing]ludeernaf adapatvebjsehtdoflelrhe whriesent
invention to provide a comunications system provi ding enhanced adaptive
pol | i ng t echni dacseanes: dbst @O LAENH0ASSAPEDEY] WHhs TR X8tFePTobj ect s,
features, and ,adyanhages juq, a¢eesdancaopbbiethe tpeesenptiiRention are
provi ded by a conmuni cati ons system which may include at |east one data

st orage devi ce sthedsfleri ngdvessagbs pbdlingspetei ve dder Fatgndfa plurality
of nmobile wreless co ni cations devices_each iate j {

respective usePrFéyagcggggﬁﬁbSﬁﬁglﬁgsggﬁggagFgfeg%%%%%i%§ﬂ§ﬁﬁﬁ%§§ e data
storage devi cea1Mpr eavaided)e foeORRERpeal | 8BS psystielm mayrfly tearl iinmc| ude an
adaptive polling engine for polling the at |east one data storage device
for stored nmessH§dedabdsENeFsdlRgTEhe pol | ed messages to nobile wirel ess
communi cations |ogfyiCes gloct8BCCEKC SYSeERs TRarANRR! LR BRI s ahgi ne
may advant ageously learn reSpective user usage patterns for each nobile

W rel ess comupbtatingnsedhniques are desirable to accommodate the

ever—-increasing usage of mobile wireless communications
devices for accessing electronic messages.

Summary of the Invention

[0010] In view of the foregoing background, it is
therefore an object of the present invention to provide
a communications system providing enhanced adaptive
pelling techniques and related methods.

{0011} This and cher objects, features, and
advantages in accordance with the present invention are
provided by a communications system which may include
at least one data storage device for storing messages
for respective users, and a plurality of mobile
wireless communications devices each associated with a
respective user for accessing the messages stored on
the at least one data storage device. Morxeover, the
communications system may further include an adaptive
polling engine for polling the at least one data
storage device for stored messages and providing the
polled messages to mobile wireless communications
devices of respective users. The adaptive pqlling
engine may advantageously learn respective user usage

patterns for each mobile wireless communications



WD 2005/ 017718 PCT/ 1JS20041005769 devi ce, and change a- respective rate of

pol l'ing fqg 2@&%ﬁ -4fgbi I e wirel ess communi cati ons deV|ce p@ {AG4RPN.
[ 0012] By wgy of exanpl e, the user usage patterns %ase upon a tine

of day and/or a day of the week. In addition, the adaptlve pol I'i ng engi ne
may al so change the rate of polling for each nobile wrel ess
communi cat i onsddeiicee badedhapga at rbepsttame pa§EtD¢ep09dﬁhQn¢OeVent and

at | east. one ne |ve [Tinp vent For I t one

negati ve polliﬁg v@ﬁ?ggﬁavlggigsﬁagﬁm%Pnéu?%gglze connu |%§?ions with the
adaptive pol | i agegsghle, as may be the case when a given nDblle W rel ess
conmuni cations device is outside a wireless cover age area, an invalid

user login is [BP&%lded. BY[UBISPfFQFFWEiﬁDrEhetH§e§tuPé@?tPéﬁeeﬁéﬁetlve

polling even! figy Be Badea’ 688 LN 3ha'89Cq9y HRAVRECS dhgl dehenkespectve
user at the at |east one data storage device. Simlarly, 'the at |east one

positive pollwagkevént addytbenanthacadapbive de&age @hgneesmgesalﬁmr t he
respective user, at t at | east .one.data _stora I, as an
horease. n nebodbee EhfcratRonsebbLifhd FREoROER ABbIIE wiRalEse

communi cat i onscgamMhfecat 0844] dbgipar baeehaﬁpohhetrr&eeagesmeapoeetelv@:t ronic
mail (e-mail) messages, for exanple., The communi cations _system may al so
incl ude a wir ePe4singt ABPRTT 8P AtetrAEENGNEhBEABEILVE RWOoLdiags event.

communi cat ! onspdgvieatp1td  nkhge adapLLYEBOhELRY :5R0LRA1 AgNderY ca

network (WAN), suc nternet, may al so"be use interfacing the
nmobi | e wi rel essagob®uai tatkoo$ dethoeszed communications with the

adaptive polling engine, as may be the case when a
given mobile wireless communications device is outside
a wireless coverage area, or an invalid user login is
provided.
[0013] Furthermore, the at least one negative
polling event may be a decrease in storage of messages
for the respective user at the at least one data
storage device. Similarly, the at least one positive
polling event may be an increase in storage of messages
for the respective user at the at least one data
storage device, as well as an increase in message

15} ' access requests from a given mobile wireless
coﬁmunications.device.
[0014] In particular, the messages may be electronic
mail (e-mail) messages, for example. The communications
system may also include a wireless network for
interfacing the mobile wireless communications devices
with the adaptive polling engine. A wide area network
(WAN), such as the Internet, may alsoc be used for
interfacing the mobile wireless communications devices

with the adaptive polling engine, for example.



Wi th the adapti vé pol i ng-engi ne, for ekarrpl e. 5 WD 2005/017718

1' CT/ USZOQ‘AVOO%I‘-}%@I% 3[ 0015] A method aspect of the invent iP%I.S§DJ4WOS769
interfacing a p urdﬁity of nobile wireless comunications devices, each

associated wwth a respective user, with at | east one data storage device.
The at | east one data storage device may be for storing nessages for
respective usensoishe nephadthay wBpkudeotpehki daveheéiah lieadiorone data
storage device for stored nessages, and pro&éi%ngFth pol | ed nessages to

nmobi l e wi rel edBtEERARGANEaRi BhELddvideSTomo r¥e®dSers. Furthernore,

the method mayghsankBetYdas! 8a40Be, EegRCaL¥e1HERH Widwe patterns for
each nobile wireless communications device, and changing a respective rate

of polling for reaphchbbiel useiy evésh etmieastarnensiatdeditosases @ HiIRa-eon.
[0016] An adaptiye . pohLing ‘ﬁﬂg' {lgthnsﬁg%grggaﬁ%%i"c“et Hlag(t RS RIGSeR, dsRyention
plfuralrty of o

may be for i nt ertadi ng a I'le " wrel ess conmini cation
devi ces each agseayakedow kthspeteipecubeesus@hewnklihatl heystinadneledat a

storage device: The at | east one data storage,  device may be for storjng

messages for r8SpedhPyvEne g LeaFhe ORGapR e SEOIPERg 98N diSRe Ty SHRISTHe an

interface nodulgskahesNLaKf BELPY4ERE 2HRPHLYE cROhkisRE ge@N@ N aMillle t he
mobi |l e wirel ess communi cations deviCes, and an adaptive polling engine
modul e coupl edvwiioeihes carwphacatdenscdevikesaddpreveesdliviends&ifi-ne may be

o PS8, LBk AELsone R R A, A5KL8 Lof o kg onaes a0

respective useespebblieevaesertiigagdaphicverpel foigecanty mebiidulwd mdyess
communications device, and changing a respective rate
of polling for each mobile wireless communications
device based thereon.
[0016] An adaptive polling engine in accordance with
the present invention may be for interfacing a
plurality of mobile wireless communications devices
each associated with a respective user with at least
one data storage device. The at least one data storage
device may be for storing messages for respective
users. The adaptive polling engine may include an
interface module for interfacing the adaptive polling
engine with the mobile wireless communications devices,
and an adaptive polling engine module coupled to the
interface device. The adaptive polling engine may be
for polling the at least one data storage device for
stored messages and providing the polled messages to
mobile wireless communications devices of respective
users. Moreover, the adaptive polling engine module may
learn respective user usage patterns for each mobile
wireless communications device and change a respective

rate of polling for each mobile wireless communications

device based thereon.



| earn respective user usage patterns for each nobile wreless

comuni cat wangesievtrge and change a respective rate of paolditiced@iosrach
nobil e wirel ess comuni cati ons device based thereon. 6 WD 2005/017718
PCT/ US2004/ 005769 [0017] A corrput'er- readabl e mediumin accordance with

t he invention imlarl y i ncl ude an interface nodule and_adaptive
pol i ng nodul e, ‘gq}a as Ph&SERydsEinsadads arEdiWhove 2 B¢ edames it i on

of the Drawi ngs.pd Q%r%]nt L@ why 55,1%115.Lcarlﬁqmlln%lw&éc aufll A Dl %T%%N]

comuni cati ons systemin accordance Wt t he present I nventi on

FIG 2 is a fl esdisggpdrivel pedtlratg ngpdarle, adaph we pgdidsa@esthideed n
accordance wt h t.h resent invention. [0020] FIG 3 is a schematic bl ock .
di agram of an reﬁ} Pg’ NOBi | e wirel ess communi cations device for use

with the pr esent i nvent i orBridt avd S IPelsn £ othdDidRikgef erred
Enbodi ments [0021] The present rnventron W IT 'now be described nore fully

hereinafter w tiP0&der endéCrot He ac coheamfing dosh isaaram v ch pref erred
enbodi nent s | 4 1Ry, g&é(yfe/
enbodied in nany%%t%flflg\rég%%h or %etae?fg S ou}%ﬁﬁ&@ébg} c%gstruepdr as m ted to
the enmbodi nent snsentiporth herein. Rather, these enmbodi ments are provided
so that this disclaosure e .t hor dvaI fully
convey the scop@coa‘%it he G’en? %Lj%‘i’ogéa@ﬁaﬁ)é&]r%tt HHY 4% ke

nunbers refer t@apitk@e pbemﬁtgsﬁéimawtaccordance with the present

invention.

j0020] FIG. 3 is a schematic block diagram of an
exemplary mobile wireless communications device for use
with the present invention.

Detailed Description of the Preferred Embodiments

[0021] = The present invention will now be described
more fully hereinafter with reference to the
accompanying drawings, in which preferred embodiments
of the invention are shown. This invention may,
however, be embodied in many different forms and should
not be construed as limited to the embodiments set
forth herein. Rather, these embodiments are provided

so that this disclosure will be thorough and complete,

kY ;
e

and will fully convey the scope of the invention to
those skilled in the art. Like numbers refer to like
elements throughout.

[0022] Referring initially to FIG. 1, a
communications system 100 illustratively includes a
plurality of mobile wireless communications devices
101, and a wireless network 102 and a wide area network
104 (e.g., the Internet) for interfacing the mobile
wireless communications devices with an adaptive

pelling engine oxr server 105. The adaptive polling



_’[0022] Referring inifially to FIG 1, a' communi cati ons system 100
i1l ustratiyeeddistigdes a plurality of nobile wrel ess GRHRBIEAISRNS

devices 101, and a wireless network 102 and a wi de area network 104
(e.g., the Internet) for interfacing the nobile wreless comrunications
devices with an adaptive polling engine or server 105. The adaptive

pol ling 7 WO 2005107108 POTUS2084£60516D 2epdivwelidy edmAatiscates with a
plurality of dat r S suc . i er. , : J.cation
server 112, an&egvﬁgg éEPVe%%%T4?Sf%r%%%gn%%g&e lﬁggu%éiéxgp%%%ﬂlo%é
appreci ated bysthose kPRl | athd B Wek sattretrhafldpuferowsatdgtize.s&fvers 110 and
types thereof may be used, _although only the th&ff ser er%#%éz, 13%3,n and
116 are shown FRUERE:i Atu¥iddt 88 eRripréatsa byl &hose sk iradivéh. The
mobi | e wirel esg ¢OpRURI 6RkeRnsd8%ieeseldbrsl Hesbnal ityplas apERyycat e
bi-directionally over the wreless network 102 and the Internet 104 with
the adaptive pell baguseginelibughsonlyl the apmescissrdensy 1iZhoddskill ed
inthe art. It _w,l | so._be.appreciated, ,t iLewr SS
comuni cat i onsaagv:l%gsafslsﬁlgy Aot %glgq&il%g%%ﬁtearﬁ%r#%%ﬁgﬂpl\lgoﬁrg communi cat e
with the adaptiveipgl bitnglaengireti@d.in all enbodi ments. By way of
exanpl e, the nobile w.reless comuni cati gns devi ces .may he personal data
assistants (PDABF, MEBLLE ¥iredepspRERBENICAHEOR S SYHES th% h wirel ess

modens, etc. éﬂlﬁ§?%ﬁ{t§§l§%§2‘&%ﬁuﬂi&@t@?%iaﬁmﬁ%aq'lgf AR k1

suitable for use w sent Invention is described in the exanple
provi ded bel owwiirehesef opgmoek £02FRGd 3he Internet 104 with the

adaptive'polling engine 108, as will be appreciated by

those skilled in the art. It will also be appreciated
that the mobile wireless communications devices 101 may
not reguire the Internet 104 to communicate with the
adaptive polling engine 108 in all embodiments. By way
of example, the mobile wireless communications devices
may be personal data assistants (PDAs), cellular
telephones, laptop computers with wireless modems, etc.
An exemplary mobile wireless communications device 101
suitable for use with the present invention is
described in the example provided below with reference
to FIG. 3.

[0023] The adaptive polling engine 108
illustratively includes an interface module, such as
the firewall module 106, to provide secure
communications between the mobile wireless
communications devices 101 and the data servers 110.
The adaptive polling engine also illustratively
includes an adaptive polling engine module for
performing the adaptive polling operations, as will be
discussed further below. By way of example, the

adaptive polling engine 105 may be implemented as one



[0023] The adaptive polling engine 108 illustratively includes an

i nt er f ace-\wWorhabge17514ch as the firewal | nodul e 106, to previ GSeGERYF6S
conmmuni cati ons between the nobile . wrel ess comunications devices 101 and

the data servers 110. The adaptive polling engine also illustratively
i ncl udes an adaptive polling engine nodule for performng the adaptive
pol | i ng oper at iF8n§CrEs oprprIgEe @irs dfds s igtche 2k | e sl lof exanpl e,

the adaptive pgld.1R01929LR8 %%P;E?X’ebﬁlggn?ﬁ,ﬁegﬁg@%%% ]f% 2005/ 017718

PCTI US2004/ 005769 or nore corpo e o I rewal |
nodul e 106 and iagdpmentedokki sgféngiree muaihuless 1 rdapl @nent,ecclaes sof t ware

nodul es thereon (j.e., th dul es,.coul d he on different servers), as wll
be appreciatelf 1Fﬁo§8u§9igge&“iﬁ%ﬁﬁ?@%%. ﬁﬂﬁfﬁﬁS}?héﬁhagggigﬁaéolIing

engi ne nodul e 1@Bredabeed BES thbkkelsant 1adanpti vdhdpldd ng rates for
different users based upon respective user usage profiles thereof. The
adaptive pol|iAd§%Adi ne AbgurRdartdgs walildng afshincomedtHe #8 pol | ing
interval of th | 1. r T i 1] igpgi nodul e 108
may al so be co? F%%#é&éso&SEF%}QSF %@F@ﬁ%@%agﬁﬁﬂgﬁl 9%1 rgﬁﬁbther dat a
servers, such ddftfeecapphkeati basser vpon kbbpmad itdee WAEY sayaey 116, as

w Il be appreciated_by hose skilled jn the art. [0025] The adaptive

pol Ii ng engine?ﬁﬁ%&ﬁ@slﬁ egpgel - g&&p?@@@ﬁ&ﬂﬁiﬂﬂ} % Q(ﬂﬁq%iﬁxﬂl user
nai | boxes, whkel angthagtaiefogntble MRd 38NV eoillidg figfcNoMiMyd .chdy way
of exanple, the system 100 nmay be configured to poll the numil boxes at

| east once eveRpi i peeEarnildlt eShe adaptive polling engine module 108

may also be configured to poll for services and events
from other data servers, such as the application server
114 and the Web server 116, as will be appreciated by
those skilled in the art.
[0025] The adaptive polling engine module 108 uses
adaptive polling to automatically poll user mailboxes,
which are located on the mail server 112, for new mail.
By way of example, the system 100 may be configured to
poll the mailboxes at least once every fifteen minutes,
although other starting intervals may also be used.
However, if the adaptive polling engine module 108

';} detects recent activity in an end-user‘'s mailbox, the
polling interval is preferably shortened to provide new
e-mall to the user in a near real-time fashion.
[0026] In particular, the adaptive polling engine
module 108 queries the mail server 112 for a list of
current messages, and it compares this list to prior
polling results stored in a database (not shown). If a
new message is located, a copy is retrieved from the
given server or customer network (e.g., America Online
(ACL) ). The new updated list of messages is then stored

in the database.



al though other starting intervals nay al so be used. However, if the

adaptive pglJoge9ngi ne nodul e 108 detects recent acti VippydsRedes7eo
end-user's mail box, the polling interval is preferably shortened to

provide new e-nmail to the user in a near real-tinme fashion. [0026] In
particular, the adaptive polling engine nodule 108 queries the mail server
112 for a |ist [8P27¢urreBt adaBEEFS, PRAGLINE PERPEABESt AIs ACCOLRHCTHr i or

pol 11ng resul t & 3h0LRE bRoB.fR! 2RRALEBA 1SN elheBa BAWFTRESAQE |
| ocated, a copy’i's refr &ved trom the gi Ven server or custoner network
(e.qg., AmericaTbBel ppecebACheyinFhéBhowkupO8) edikthsthef agepsayes i s then

stored in the d? abase. 9 WO 2803/0i6§1§ PC}LU820041005%69. \ 021] An
adaptive polliR§ EFB@eBB?én?nma BoPdafBe " RFEAPHBYprBsant hvention is
illustrated i npbh%ing. stdbe poeCeISeheguBsnGBLBek888h1W bblthagadapti ve

pol Iing engi ne nodul & 108 functlonlng inits initial ioLIing state 201
(i.e., using thetasvadlt pbl Plagk RRLer ¥BR) 2daPtRVECcRO261NITHEIAISEpt i ve
pol I i ng engi ne I 0 ' r | c 2) <0 h il server
112, which chegﬁggggrEPécgﬁgﬁgggﬁdgonggiAgﬁgkgiF?%$héfr§§%lgmgﬁiggers an
event, at Bl ocke204r wh2¢hwhishckaeskki €drasinebhliiey angosuttiopdngr negative

polling event, at Block 206, K The ,event state is bropadcas t he ,adapti ve
pol ling engine™ &u|3h§o§?FP$H15rbﬂgsﬁs ﬁBbFW?d%’r Ieg og%n%§ﬁVc %ﬁ&%@

devi ce 101, acr@sg1hBe;r:Aehgss;RREWOLKPLAE23Rd bhenkphenrel pbi4.1ng0028]
In particular, a positive event increases the polling interval, at Bl ock

208, and a negavendé, egbnBlodbcRBsefhehevpaltl stgtenter papadsass 6k 210.

Once the the adaptive polling engine module 108 from a given

mobile wireless communications device 101, across the
wireless network 102 and the Internet 104.

[0028] In particular, a positive event increases the
polling interval, at Block 208, and a negative event
decreases the polling interval, at Block 210. Once the
event type is determined, the adaptive polling engine
module 108 will operate in its new polling state. If
there is further activity, a new poll is triggered
(Block 202) and the process flow repeats itself.

[0029] A positive polling event is any action that
increases the polling interval, i.e., the polling
engine 108 will poll the mail server 112 more
frequently due to a positive event. Examples of
positive events include a new message arriving in the
mailbox, and the user checking messages on his mobile
wireless communications device. A negative polling
event is any action that will decrease the polling
interval. That is, the adaptive polling engine module
108 will poll the mail server 112 less frequently
(i.e., decrease the polling rate) based upon a negative

" event.

10



eVent_type S defernined, t he adaptive polling engi ne nodul e 108 wi ||

operat e i nwigdMmod@wrRol | ing state. If there is further agld §2¥04/0§ s7a6W pol |
is triggered (Block 202) and the process flow repeats |ts]w¢ 2 ?

positive polling event is any action that increases the polllng |nterval
I.e., the polllng engine 108 will poll the mail server 112 nore
frequently due[08381posi Byveagyeiit exExpAp) eseohtigesPoildd ray @nesitisncl ude a

new message ar gLyl 9CLNLNG. 1R BN ALt DEAUBBHLERICKI NG ESAAGES On i

nobile w rel ess conmuni cati ons dev negatirve I S any
action that mnthededapa$eetpelmmhblegglnatmodaﬂe Ibat(use.th@ dehdptanee
pol I'i ng engi ne nodul e poll the mail server 112 | ess frequently

(i.e., decreasEOtﬁgtﬁﬁPFFﬁﬁt?étefuﬁgséﬂ Gp8H aPndBye; IQgem 910 Wo

2005/ 017718 PCELYS7004/ 005 #69mak 00R0L oBioAN ol L6XaRR Mainedal iae wil | i ng
events may include a |ack aut hori zed communi cations wth the adaptive

pol I'ing engi neMAbduperves @12e0r a gaVBDrEOb@éeaU@ﬁ@ﬁ@ﬁ@ate) such as from
an invalid | OgEBrrlﬂ{an.Bg%E%gdg%lg‘g P, 8@vi8e08@’iﬁ§ao§;‘%sﬁ% g I box at the

mai | server or a given no ess ~c¢onmmuni tions eV|ce 101

devi ce being ouﬁsedesefcavemageles&acoverage area. [0031] One significant

advant age of u5|ng the adaptive polling engine nodule 108 with respect to
mobi | e wi r el es§08dthuni cRFoR$IBVIEREL| 8IVRAEAFE OdoMNSdNT < NFandwi dt h.

More parti cul aéaxptbaéegoypeﬂ aen%@ﬁét h¥8uet Megaliive RAUIJNG event, the

adaptive polling engine nod u I ncrease or decrease the
-mobile wireless communlcatlons devices is that it
conserves bandwidth. More particularly, based upon a
positive or negative polling event, the adaptive
polling engine module 108 will increase or decrease the
polling rate accordingly. If a mobile wireless

communications device 101 receives several negative
events, the adaptive polling engine module 108 will
decrease the polling interval and poll the mail server
112 less frequently, resulting in reduced wireless
netwofk 102 utilization. Once a positive event is
received, the adaptive polling engine module 108 will
revert back to an increased polling interval.

Z:} . [0032] An additional benefit of the communications
system 100 is that it may provide the user with a
perception of better performance. That is, e-mail
messages will appear to arrive more quickly at a mobile
wireless communications device 101. For example, if the
default polling interval is once every fifteen minutes
and a user receives frequent new messages (a positive
event), the adaptive polling engine module 108 may
increase the polling interval to once every one to two
minutes. With this increased polling rate, messages

will be transferred more qguickly to the user’s device,
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bol li ng rate accor di ngl' y. If a nobile wireless conmunicati ons device 101
receives sgyel ﬁ% ggative events, the adaptive polling q;&q;,ﬁ‘s%mwﬁg 108
will decrease ?’le polling interval and poll the mail -server 112 |ess :

frequently, resulting in reduced wireless network 102 utilization. Once a
positive event is received, the adaptive polling engine nodule 108 w ||
revert back to thmsi m@malnipn@gsnwmep\fabet[msan&rfaﬁﬁﬁm onal benefit
of the comuni-cati stem 100 is that it may provide the user with a
per ception of B&H é)FHE‘@r ormance. That is, e-mail nessages will appear to
arrive nore quif@ilpiat apmRid Snnmuhel g@&cﬂdmmmjsmtsi Qisl dehaice ddge For
exanple, if the default polli ng i ntervgéL is once every, fi fteeé1 m nut es

and a user rec®PFESTSeqidRt AW HESSRGS h SHEENS Wakemde #
adaptive poll!NGaRAiNG MG 195 TREn 106182 hARA 1t Iﬁ@f«/@l to

once every one to two mnutes. Wth this increased polling rate, nmessages
Wil l be transfesege pertdeqmi ddsed ont ibeugdmss afevdase, dely WE 2005/ 017718

ot oroonae Ol btk Bt " AR 2R Al I Lo M IS age o

per f or mance. i CHEETS usage

the adaptive peldding taRg Re rOCAW €i1R8 MRy ddwpiide Epd’ﬂl)ﬁlﬂtﬁ diwinean | earn
and adapt to a user's_ usage pattern based gn the tine of day, day of the

week, and/or amReltiesti0f CGihdiedan the e "SUSWEHRE Adivities at that
(™ qan eSS P8 YR O G P AL, out e
busy user may Ea\teebdampd@pta \bezsgoldaerxgmay have the adaptive polling
engine module 108 set a positive event {(i.e.,
increasing the rate of polling) first thing in the
morning to download all his incoming messages, another
positive event before he leaves for the end of the day,
and set negative events (i.e., decreasing the rate of

polling) after work until sunrise.

EXAMPLFE
[0034] An exemplary hand-held mobile wireless
communications device 1000 that can be used in the
present invention is further described in the example
below with reference to FIG. 18. The device 1000
includes a housing 1200, a keyboard 1400 and an output
device 1600. The output device shown is a display 1600,
which is preferably a full graphic LCD. Other types of
output devices may alternatively be utilized. A
processing device 1800 is contained within the housing
1200 and is coupled between the keyboard 1400 and the
display 1600. The processing device 1800 controls the
operation of the display 1600, as well as the overall
operation of the mobile device 1000, in response to

actuation of keys on the keyboard 1400 by the user.
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engi ne nodul e 108 set a positive event (i.e., increasing the rate of

pol l'ing) f. in the norning to download all his | ' sages,
anot her gr(ﬁ(mé/gi@&ent before he | eaves for the end of té{gﬁﬁ%&%(’gﬁ% set .
negative events (i.e., decreasing the rate of polling) after work until
sunrise. EXAMPLE [0034] An exenplary hand-held nobile wreless

comuni cat i ons [M@ASJe 100hd Hatusciary e A echy rbe heel opy Eisent venveod 1 on, i S

further described in th exarrpl bel.ow wi th r erenc .to FIG 18. The
devi ce 1000 i K&l JHes & %‘f’iﬁﬁlzf‘? L191‘“?)0 HHE- A2t put  devi ce

1600. The out py) HHee mﬂgs sacﬁicaﬁiﬁéfs)w%e Msdats el srabhyea
full graphic LCD. Qther types of output devices may alternatively be

utilized. A pro@ess mpleatiian ISO0 o el fwardware rox e fowmragto1200
and is coupl ed e iKg]y J{[j: SP %g@ The ‘
processi ng dewsc?"eé}L gt:?ian ro g(tlg%gcr |O|°-ioﬁrlgpo@3 %&Z IO%BOO, as well
as the overall [W}at | orIrofadche:Jmeiﬂce dey i pme d ng rdexesmrmomp
actuation of ke t he ke rd 1 by, the us 12 ps W2005/017718
BT US20041 008 FEST USSP MUY S TGP SO cer P Yor tcal 1y or
nmay take on ot %%‘he?daﬂﬁ%aai@q/ Sﬂﬁm Limng] L'!lcﬂé% cirtBhgd |5 housi ng
structures). The keyboard ray include a node sel ection key, or other

har dwar e or sofcomEUE Hogyt Lo tsclhwﬂm I @(tSfeCm?yr%lmptel ephony entry.
90561 200 HIR P SR AP L U, clsbuptdon hpdle
the display 1600, along with other input/output devices
1060, 1080, 1100 and 1120; as well as memory devices
1160, 1180 and various other device subsystems 1201.
The mobile device 1000 is preferably a two-way RF
communications device having voice and data
communications capabilities. In addition, the mobile
device 1000 preferably has the capability to
communicate with other computer systems via the
Internet.
[0037] Operating system software executed by the
processing device 1800 is preferably stored in a
persistent store, such as the flash memory 1160, but

may be stored in other types of memoxry devices, such as

e

a read only memory (ROM) or similar storage element. In
addition, system software, specific device
applications, or parts thereof, may be temporarily
loaded into a volatile store, such as the random access
memory (RAM) 1180. Communications signals received by
the mobile device may also be stored in the RAM 1180.
[0038] The processing device 1800, in addition to
its operating system functions, enables execution of
software applications 1300A-1300N on the device 1000. A

predetermined set of applications that control basic
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~conmmuni cati ons subsystem 1001; a short-range conmunications subsystem

1020:; the wgg%137&400 and the display 1600, along wt @%504/0037 9

i nput / out put 1060, 1080, 1100 and 1120; as wel | nenory devi ces
1160, 1180 and various other device subsystens 1201. The nDblle devi ce
1000 is preferably a two-way RF conmuni cati ons devi ce having voi ce and
data communi cateivirse ecapadatiicnses . suloh addidatenartdheramds | e devi ce 1000

e the | nt or REPEPOBEH: Q5L Aa00R, AP0 BENLEt Y &2 Xty Thatie

processing devige®ik30Q 0o RhefieiARlanuFteeGd.N @ d&ﬁﬁﬂﬁﬁﬁﬁﬂafﬁéﬁibn§DCh as
the flash nenory 1160, but may be stored in other types of mem)r]}/ devi ces,

such as a readnmardmsy PRI dP 180 micleRr istedrisge TEYe RIS FRIERR ti on,
system sof t var &, ugigx%c'n{ I, £ tft% apRl g5 '1%“3113:%{?1%?%65?%%%&@ offay be

tenporarily |0a oav atile store, om access
menory ( RAM 1b&@an€mimgﬁ|arm mams csingn alag ar edeimeed dnch tawe emim:ll]e, devi ce

may al so be stor t he RAM 118Q. 8] The essi ng |ce 1800 in
B i on to -1 Celona (s et MRy, BRIt T o cof f war o
appl i cations 13QQAs130QN oM he w49 ck00Q A sPRAdHamBY d:aﬁ;ﬁibm

applications that control basic 13 WO 2005/017718 PCT/ US2004/ 005769 devi ce

operations, suef sengdtg and vweiced vieemearticc ditiess VEIZ0GA NP 4STB, may be
installed on tg%twgﬁ\(%c_l%’olloog,r@frelr%%ﬁamg %ctéiLMSetda,tIrgequ_ﬁg d Q. & personal

I nformati on man [ication rﬁa uri ng manufacture.
The PIMis prebenallleyssigpdhitegafated, synchronized and updated via the
7 wireless network 1401 with the device usex's

corresponding data items stored or associated with a
host éomputer system.
[0039] Communication functions, including data and
voice communications, are performed through the
communications subsystem 1001, and possibly through the
short-range communications subsystem. The
communications subsystem 1001 includes a receiver 1500,
a transmitter 1520, and one or more antennas 1540 and
1560. In addiﬁion, the communications subsystem 1601
also includes a processing module, such as a digital
signal processor (DSP) 1580, and local oscillators
(LOs) 1601. The specific design and implementation of
the communications subsystem 1001 is dependent upon the
communications network in which the mobile device 1000
is intended to operate. For example, a mobile device
1000 may include a communications subsystem 1001
designed to operate with the Mobitex™, Data TAC™ or
General Packet Radio Service (GPRS) mobile data
communications networks, and also designed to operate
with any of a variety of voice communications networks,

such as BMPS, TDMA, CDMA, PCS, GSM, etc. Other types of

14



organi zi ng and managi ng data items, such as e-mmil, calendar events, voice

mai | s, apgﬂbqbgﬁﬁgﬁs and task itenms. The PIM applicatiOQKﬁﬁgﬁhﬁQO"g%S

preferably cap of sending and receiving data itens via a Wwre

network 1401. Preferably, the PIMdata itens are seam essly integrated,
synchroni zed and updated via the wreless network 1401 with the device
user's corres@ahdi agdduvacet eptwerbpedbothasspeirated anid Hraedyededgonput er

0039 j i Qp. i QF incl uding.d .and j
Commani cat | ont=ar B-RRr Pby REA-F A SuARCPabE kTR AR 208, ¢ om 1001

and possi bly t pooggh thenNeshork-&angescosgulireatn®as vaulys yisioendihle
conmuni cati ons subsgsten11001 i ncludes a receiver 1500 atransmtter

1520, and one BPORDFBeaRYRANGE FSWOURAHAT1SBOSYFReAddEOToRXRS, in

conmuni cati onsy gubgysi £8% 1904 patsoatnEbEdesks, PHOEESE REvIRAM g reSUCh as a
digital signal processor (DSP) 1580, and local oscillators (LGCs) 1601.

The specific desgyatanddi opl thenpatvonkofisinpgeac omigmiec sammenadubsyst em
1001 i s dependent n_the communicati networ.k.in whi.ch the nobile

devi ce. 1000 | SOPRE DRUEH s 8" o MPAr 5. OFof T ARBr e ek b i ce 1000 may
include a comagicati ons SERSYSEEWDERE] hdrReivgRred nkewopd alce-cdst Hst he
Mobitexm Data TACa, or General Packet Radio Service (GPRS) nobil e data
comuni cat i ons2PePGerked Whbhafssubasryhed P5 yperacd awdsissy & a

variety of V0i§§R§0§QUEi?&a£hQPéfHEéV‘Qé ireSUSh <88 sV  TOMAL tGIMA,  PCS,
GSM etc. O her types of 14 WO 2005/ 017718 PCTI US2004/ 005769 data and

voi ce net wor kspodiel &, sepaman by angdfeéntredr aveds am@yMalceadhe imt idrideed twi t h
thg?nDbiIe devéggréggoén a GPRS network.

[0041] When required network registration or
activation procedures have been completed, the mobile
device 1600 may send and receive communications signals
over the communication network 1401. Signals received
from the communications. network 1401 by the antenna
1540 are routed to the receiver 1500, which provides
for signal amplification, frequency down conversion,
filtering, channel selection, etc., and may also
provide analog to digital conversion. Analog-to-digital
conversion of the received signal allows the DSP 1580
to perform more complex communications functions, such
as demodulation and decoding. In a similar manner,
signals to be transmitted to the network 1401 are
processed (e.g. modulated and encoded) by the DSP 1580
and are then provided to the transmitter 1520 for
digital to analog conversion, frequency up conversion,
filtering, amplification and transmission to the
communication network 1401 (or networks) wvia the
antenna 1560.

[0042] In addition to processing communications

signals, the DSP 1580 provides for control of the

15



I 0040].;.:Njet‘v\ork access requirenents vary depending upon the type of

~ conmmuni Ca?;bﬂi‘zuﬁ&&fﬁ{? For exanple, in the Mbitex and %&T&Qﬂ&%%?ksf

" nobil e devicesS are registered on the network using a unique persona
identification nunber or PIN associated with each device. In GPRS

net wor ks, however, network access is associated with a subscriber or user
of a device. Ar<RASaelx taral défhy & raompitdsm b crideresaantet y

nodul e, commonly referred t S card, in order,to, e e.0 GPRS
networ k. " 00411935 TR T n SR Tt SRt o HR T gy G v
procedur es have Steemmp yatad tidie THHD ey dey =g D0 TR Yycsetth Bhst

recei ve comruni cations signals over the comrunicatjon network 1401,

Si gnal s recei ved rFUEmAHORG U adat | SHE Gk iorIonle s i RpegR effha 1540
are routed to tihe mpegierisgP0, which provides for signal anplification,
frequency down conversion, filtering, channel selection, etc., and may
also provide dfl43] to dirgia alateomemgiromatdraiograeds digitedeioahver si on

of the received .signal allows the DSP 1580 to performunore c | ex |
communi cat i ons %IL?W%} s S it @ gcse efauoHs Gif arP dpeac%%i(ﬁ%".“ﬂ?acg' st | ar
manner, si gnalgrddedied ANYAd tfniut 1dig irgtavaido sibdemmr B0 Prag@ssed (e. g.
nodul at ed and encoded) by the DSP 1580 _and are then provided to the
transnitter 1530 tayithia Araesiidibdcoriferdth, Thegrrriveph

communi cat | onf Inééttg&{odrlﬂgﬂg%g(l OI@%&% PRI D f?nréwer#\%i%o%n% 0042]. In
addition to prclesisiend89®mhny eat ioputsitgndihs dimpIEaP 1E¥D, provi des for
control of theal%%rnatively to some other auxiliary I/0 device 1060.
A device user may also compose data items, such as e-
mail messages, using the keyboard 1400 and/or some
other auxiliary I/0 device 1060, such as a touchpad, a
rocker switch, a thumb-wheel, or some other type of
input device. The composed data items may then be
transmitted over the communications network 1401 via
the communications subsystem 1001.

[0044] In a voice communications mode, overall
operation of the device is substantially similar to the
data communications mode, except that received signals
are output to a speaker 1100, and signals for
transmission are generated by a microphone 1120.
Alternative voice or audic I/0 subsystems, sugh as a
voice message recording subsystem, may also be
implemented on the device 1000. In addition, the
display 1600 may also be utilized in wvoice
communications mode, for example to display the
identity of a calling party, the duration of a voice
call, or other voice call related information.

The short-range communications subsystem enables

communication between. the mobile device 1000 and other
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WO 2005/ 017718 PCT/ U52004/ 005769 recei ver 1500 and the transmtter 1520.
For exanpl-go 20880%182PpPl i ed to communi cations signals in §BeuERGEHN 1500
and transmtter 1520 nay be adaptively controlled throug‘% au%@ﬁtgﬁég@gai n
control algorithnms inplenmented in the DSP 1580. [0043] In a data

communi cations node, a received signal, such as a text nessage or web page
downl oad, is POFESSES BY St o datgongsiysysen 1901 and is input
to the processi [ 00._. _ YA signal | en furt _
processed by tﬁ%gzﬁ(r}’%\éerg'giyﬁgae felﬁl?éﬁrri%ﬁ or "an out%% é%e‘t h%H%igiﬁo 5{7 1600,
or alternativelaygeo commirgidaari caisX idubarys HehOndew | nec k6. an Al gEvhceduser

may al so conpose data itens, such as e- nmil nessages, using the keyboard
1400 and/ or sofEVi§EhEnhAe99AFad GiFshide ﬂ%f) LRSS tBtchpad, a

rocker switch, pa e hinheelmm 9f; SRR Myl e Sfprdviid geyi ce. The
conposed data itens may then be transmtted over the conmunications

network 1401 vicemrupd cedrhaimiveath crigideydysteaabilos] syooa4 amda voi ce
comuni cat i ons dg%q%eSoveral | operation of the device is substantially
simlar to the at'a communi cati ons node, except that received signals are
output to a spdakas]1100Maand npiddifdlcatfiens aaes iigsiorensel graetatet by a
m cr ophone 1120 Al ternative vaqice or audio |I/0 subsystens, such as a

voi ce message FEEorBVRE taPBs PetldmComey ta S inditle it etk bhl¢RelRevi ce
1000. In addit k@8, athehadiisR Phel8RAJMY WS HRe tild i Zask i d9dkEea
comuni cations node, for exdnple to display the identity of a calling
party, the durani sheofozxegoiiog desidripdromsheand dilce asmdcyated ed

i nf-ormati on.

drawings. Therefore, it is understood that the
invention is not to be limited--to the specific
embodiments disclosed, and that modifications and
embodiments are intended to be included within the

scope of the appended claims.

R
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The short-range conmuni cations subsystem enabl es conmmuni cati on between the
nobi | e devi ce 1000 and other 16 WD 2005/017718 PCT/ US20041005769

proxi mate systens or devices, which need not necessarily be simlar

devi ces. For exanple, the short- range comruni cations subsystem may i ncl ude
an infrared device and assggi at ircuits_and conponents, or a

Bl uet oot h* comruni cati ons n%%@l%eﬁ?lggf}r ovi GERAYED dSrmuni cation with
simlarly-enabl ed systens and devices. [0045] Many nodifications and ot her
enbodi nents of the invention will cone to the mnd of one skilled in the
art having the benefitleof thecenpehiegeipresenteen ¢omphisingegoing
descriptions and the assog] d drawings., Therefore, 1t_.1s understood that
the invention is not %g %éeg%‘l‘en?r‘féeda\%% t%teojé% Ti 6|ﬂ(r:ic% 3 HERt 579 scl osed,
and that nodnéssayésnsoante spabotvaenisraye i ntended to be included wthin
the scope of the appended clainms. 17 THAT WVHHCH IS CLAIMED 1S: 1. A
communi cati ons system oRpPrF3iHgy @t Tkt ofbr ekt s seIMBgel v @S f or
Storing Mes$@gesek ObaERSRESEE VL USQF Sih 3 PHUERL L ¥ O, JDPI £ & Wi T €l ess
comuni cations devices each associated wth a respective user for

accessi ng t heceessagestke dressayesadtthatd | eastabheadateasstoragiaitevi ce;

and an adapti,é/cgar ol i ng. engine . for polling said at |east one data storage
device for st oredg?re%l% b%%’ %rh% provi ding the polled nessages to nobile
Wi rel ess an adaptive polling engine for polling said

at least one data storage device for stored messages
and providing the polled messages tc mobile wireless
communications devices of respective users:;

sald adaptive polling engine changing a
respective rate of polling for each mobile wireless
communications device based upon at least one positive
polling event and at least one negative polling event,
the at least one negative polling event comprising a
lack of authorized communications based upon a given
mobile wireless communications. device being outside a

wireless coverage area.

2. The communications system of Claim 1
wherein the lack of authorized communications with said
adaptive polling engine is also based upon an invalid

user login.

- 3. The communications system of Claim 1
wherein the at least one negative polling event further
comprises a decrease in storage of messages for the
respective user at the at least one data storage |

device.
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communi cati ons devices of respective users; said adaptive polling engine
changing a respective rate of polling for each nobile wrel ess
comuni cati ons devi ce based upon at | east one positive polling event and
at | east one negative polling event, the at |east one negative polling

event conprising a Iagk of authorized comunications based upon a given
mobi | e wirel ess communfcati 6RE 98VFERIBRFhgRBubEPERMaCt Wit@iBsS coverage

area. 2. TheygemBuni eaLi gns1systepnefpChat M d puhes gl nathe | agkent
aut hori zed communi cations with said adaptive polling engine is also based
upon an i nvaFPaPrriyges gpgincreashenconpuageact onsssygeenfof thaim 1l

wherein the aL|east ong.peoalive.poll{pgsevent furthero. conprises a
decrease in storage of neSsagés for the Tespective user at the at | east
one data stodagécedevice. 18 - --- - -------- 4. The communi cati ons system
of Caiml wherein the at | east one positive polling event further
conprises an increase in storage of nessages for the respective user at

the at least one data gtorafge deMheRicRtidNE SPEPURI SAtEPRS, Syst em of
[ I

Claim1l wherein the at | east one positive polling event further conprises

an increase Whenessagke agtebsasequestgofivhva pol Vemg nobeéthe fmrehess

comuni cations device._ 6..An adaptive golling engine for interfacing a
%ﬂh%l

plurality of “Hobr 8w 7eleds =t TPORS Heviies EHeh° Wesotidtd with a

given mobile wireless communications device.

6. An adaptive polling engine for
interfacing a plurality of mobile wireless
communications devices each associated with a
respective user with at least one data storage device,
the at least one data storage device for storing
messages for respective users, the adaptive polling
engine comprising:

an interface module for communicating with
the mobile wireless communications devices; and

an adaptive polling engine module coupled to
said interface module for polling the at least one data
storage device for stored messages and providing the
polled messages to mobile wireless communications
devices of respective users;

said adaptive polling engine module changing
a respective rate of polling for each mobile wireless
communications device based upon at least one positive
polling event and at least one negative polling event,
the least one negative polling event comprising a lack
of authorized communications based upon a given mobile
wireless communications device being outside a wireless

coveradge area.
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respective user with at | east one data storage device, the at |east one
data storage device for storing nessages for respective users, the
adaptive polling engine conprising: an interface nodul e for communicating
with the nobile wreless communications devices; and an adaptive polling
engi ne nodul e coupled to said interface nodul e for,polling the at | east
one data storage devide forn§t8feRtAEsshgesiRgdePEEVEdPRgELAE™ pol | ed

messages 1o pRBi-kenWihel 888 KCORMUNLABLE 0B ~ORYLSESaPlohESREER] ¥E HSErS;
sai d adaptive polling engine nodul e changing a respective rate o% pol l'i ng

for each nobideprwiivel peslivgnmmgivat ionsldevbzeedaspednuponinralédst one

positive pohggnglgvggt and at | east one negative palling event, the |east
one negative poFI|n8 event conprising a lack of authorized comrunications

based upon a given nobile wreless conmmunications device being outside a
wi reless coverage area. 19 7. The adaptive_polling engine of Claimb®6
wherein the | ack of aufhoriZef 28aRLAVeEaPPbHENH ¢RI LAEdofa@dpinve pol | i ng

engine | al §Reb@sRdHROR: aRLBYALLY pUSPE1 L QU1 Bng B ABAPLEYVEPO! 11 NG

engine of daim6 whereint t one positive polling event further
conpri ses ancpompréase &n hessagecatuessssageestseds orequegtyvefirombal e
W rel ess connunicationf%devic method for interfacing a plurality of

mobi | e wi rel 88&°8olifkn anBﬁgéﬁ%V?é@@ugéﬁﬁt%%%%c Qe with a respective
user with at | east one data storage device, the at |east one data storage
devi ce for
9. A method for interfacing a plurality of
mobile wireless communications devices each associated
with a respective user with at least one data storage
device, the at least one data storage device for
storing messages for respective users, the method
comprising:
polling the at least one data storage device
using an adaptive polling engine module for stored
messages and providing the polled messages to mobile
wireless communications devices of respective users;
and
changing a respective rate ¢f polling for
each mobile wireless communications device using the
adaptive polling engine module based upon at least one
positive polling event and at least one negative
polling event, the at least one negative polling event
comprising a lack of authorized communications with a
given mobile wireless communications device based upon

a given mobile wireless communications device being

outside a wireless coverage area.

10. The method of Claim 9 wherein the lack
of authorized communications is also based upon an

~invalid user login.
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storing nessages for respective users, the nethod conprising: polling the
at | east one data storage device using an adaptive polling engi ne nodul e
for stored nessages and providing the polled nmessages to nobile wreless
comuni cati ons devi ces of respective users; and changing a respective rate
of polling for each nobile wreless conmunications device using the
adaptive polling engi nélrodbremphbed @pornlaim| Baghespen pbsi @Fve polling
event and at,|east poe,negasi,ue oE?kﬁ%“ﬁv&ﬂ@“%ur£ngaaoﬁ§§§§e9“§ negative
pol i ng event conprlsPng a l'ack ot “adt hori zed conmuni cati ons with a gi ven
nobi | e wirel éssreasrunhcateoagedercess basgdesipanfrangavenveanbnblei Wer el ess
comuni cations device being. outside a wireless coverage area. 10. The

met hod of O 4thf eﬁﬁe?%?ﬁugﬁﬁaFéeﬂs 9FVauthori zed communi cations is al so
based upon an invalid user login. 20 11. The nmethod of Claim9 wherein the
at |east one positive Bolling event further conprises an increase in
message access request $2frBnrampiven-podildlele whedlegshevandini cati ons

device. 12, @b%ﬁ%?%%ﬁéi§§ﬁg38%§ ﬁgg@#@%h§8£“9nt899£8£§§‘§?§f&£§?1€ modul es

for interfacrn ura € W reless conmunrc ons devi ces each
associ at ed wofhmabiespetielesssesmmihhcat ibeasticoheesdasanh st or age devi ce,
the at | east one data storage device, for storinganessages for respective

OI ag
users, the 2dRpotaterewdtBi@ REEPERtLHRPLFEr ntithnat nt&rfhce™fodul e for

communi cati nga¥htftorage device, the at least one data storage

device for storing messages for respective users, the
computer-readable medium comprising:

an interface module for communicating with
the mobile wireless communications devices; and

an adaptive pelling engine module coupled to
gsaid interface module for polling the at least cone data
storage device for stored messages and providing the
polled messages to mobile wireless communications
devices of respective users;

said adaptive polling engine module changing
a respective rate of polling for each mobile wireless
communications device based upon at least one positive
polling event and at least one negative polling event,
the at least one negative polling event comprising a
lack of authorized communications with the adaptive
peolling engine module based upon a given mobile
wireless communications device being outside a wireless

coverage area.

13. The computer-readable medium of Claim 12
wherein the lack of authorized communications with the
adaptive polling engine module 1s also based upon an

invalid user login.
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the nobile wirel ess conmuni cati ons devi ces; and an adaptive polling engine
nodul e coupled to said interface nodule for polling the at | east one data
storage device for stored nmessages and providing the polled nessages to

nobi |l e wirel ess comruni cati ons devices of respective users; said adaptive

pol I'i ng engi ne nodul e changing a respective rate of polling for_each
nobi | e wirel ess comuhfca ?%n%mﬁ%@?%é"B%%%ﬂbh%o%e%%ume%%tcg%émp%%itive
polling eventhand;atcheast poesHegali gfgsp@ué NGo BYERY . cvd e Alrtgast one
negative polling event conprising a 1ack of authorized conmmunications with
t he adapti vecompplisag anginerenskl &n baseszoponcecgs veegnebis eframrel ess
communi cati ons dgvic .Peing %#tside a wreless c¢ ver age area. 13. The
conputer-reéﬁﬁﬁe&%% T B & T TP RREF R HO R T %% of aut hori zed
comuni cations with the adaptive polling engine nodule is also based upon
an invalid user login. 21 14. The conputer-readabl e nmediumof Caim 12
wherein the at | east one positive polling event further conprises an

i ncrease in nessage access requests froma given nobile wreless
conmuni cati ons device. 22
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