COVMUNI CATI ONSSYSTEM PROVI DI NG ADAPTI VE POLLI NG Fi el d
of the Invention [0001] The present invention rel ates
wo ooosloes1td el d of conmuni cati ons systens, and, POF/ES2004/005793
particularly, to electronic nmessaging systens and
rel ated nmet hods. Background of the Invention [0002]
El ectronic mai |l boxes are used to store el ectronic nai
(e-mail) nessages. Electronic mail boxes are connected
to the Internet to enable users to send and receive
i ncom ng and outgoi ng e-mail nmessages. These mai |l boxes
may al so be extended to deliver e-mail to nobile
Wi rel ess comuni cation devices via wrel ess networks.
In the case of a corporation, electronic nail boxes are
typically I ocated on mail servers at the corporation.
On the other hand, mail boxes for small businesses or
i ndividuals are typically | ocated on nmail servers at
an Internet service provider (ISP) |ocation. [0003]
Mai | user agents (MJAs) use a technique called polling
to deliver nessages fromthe nmail server to the nmai
program at a user' conputer or nobilewrel ess
conmuni cati ons device. A MJA is a program running
either on a user's personal conputing device (nobile
or stationary) , or on a shared server that checks for
new mail on behalf of a multitude of such users. Mire
particularly, polling is the retrieval of incom ng
nmessages from other users at the mail server and
delivery of these nessages to the user's mail box.
[ 0004] Mai | boxvmpoiit ANONSG Y sEaiRbYIDRECADAPTIRE PoliLiNGer ent
intervals or rates. Furthernore, nmail box polling rates
may be custom zed. That is, corporatlons and/ or
| nt er net service pr o¥igddsofinghehEAYEnEAPR| ng

Intﬁg%@'ﬁ to SR pn%% nEhﬁh%eB%EghcggﬁgtggeQ% tﬁgrfleld 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 Internet to enable users to send
and receive incoming and outgoing e-maill messages.
These mailboxes may also 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
corporation. 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



because e-mails used for business comruni cations are

often high priority conmuni cati ons, corporate nai
waengers2iay be polled fairly regularly, such BST/ES®OY005793

one to two mnutes. On the other hand, |SP mail boxes

are typically polled |l ess frequently, e.g., once every

fifteen_m nutes. [Q005], Mail box pol Ling_typical
occ L SdyiTeh CORBEE Lkt OPﬁedﬁﬂFFeseﬁvgﬁ Rafisga Proqram

pr edeingrifigned dratenal. M Roxes sepatihe ot ?ﬁ%@hgaﬁgv1ce
polled to send or receive nessages, regardfess of
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| traditional poll
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and uskus .i Mpaet peercfmmame, po008hgMake thar tieguhiakky, of
such resqurce consunption nmay be split into tw parts,
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frequency of polling, and i1s particularl emandi ng
wherl 0094 IMUA Meidiosi pgldnng gebehelerebe$$SdeV|defferent
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For exanple, a mail server hosting a thousan
nalbb@meeen@ynmeé@ M@edoﬂwmnb@aueesessa@mudatatuons are
sever ndred or even thousands.of nobile w rel ess
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cause significant service del ay urt hernore, sone
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Sucgre 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 or 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



usage nodels. [0007] As a result, traditional mail box

pol I ing does not performparticularly well when one or
woreos/oof123 he fol |l ow ng conditions are net: (1)PEI/Us20g4005793

nunber of mail boxes are being polled; (2) polling

frequency is high; (3) MJAis on an network where

connections to the M5 are sl ow and/ or expensive;, and

(4) "ORe BGRdlLEt WESREER| 68BMBR1EBEEPRE ElgN1l606r pel BEed-

theT%@%aﬁgt%e%%g%@eo%ekﬁ%rBangﬂgd@RpEgggﬁrQ@hgg F?§ociated

been used to address this problemis adaptive polling.
Adaptiitve tpel Wimgliessansbwerksat eveirgghtichembbdlef wireless
pol I i ng mai | boxes Based upon _a triggerin evenh. Mor e
par CCEOVEMY - T REEp PV ESFEI FPRGYEaf tW&gpl?a& afigE¥ers-
therpel bixagpie, eevabifiose@vdgehobasad anthblsand or more
triggering event (s). %0008] By way of exanple, U. S

Pat 8t LRexe§, 557, D269 §cﬁp@@§na0§§§t@ﬁﬁﬁéeecéﬁvértpng
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whi ch the information is transn1tte§ ?ron1a server Fo
a Clicentindewitdensi deaivesed foerwerehegsltamunntativahs

link. ,In particular, the info tion relates,to
o P Ee B\ o HEBhEASORERAT T hBB, VerBLRSquBEEESTk nd
The csek¥elilgnglrudastasdatacsodesa yADNELREheRineRe, some
periodically pollsdata sources to check for new
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t hat, %@% pRljhRg schedul es may include an adaptive
schedurer ich increases the polling frequency wth
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adapti ve schedul er reduyces the_pol rate as the
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hourly polling during business hours. [0008] Despite
sucHagyboers, afrgr bréngageasedmeris pplling 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
a triggering event. More particularly, adaptive polling
automatically changes the polling interval for a user
based on the triggering event(s).

[0008] 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 “stories” such
as news headlines, stock gquotes, etc. The server

includes a data source monitor which periodically polls



pol ling techni ques are desirable to accommpdate the
ever-increasi ng usage of nobile wireless

w@oresIsieat i ons devi ces for accessing el ect r onPCI/US2004/005793
messages. Sunmmary of the Invention [0010] In view of
the foregoi ng background, it is therefore an object of

the present invention to grOV|de a_ copmunj cat i ons
sys?@ﬁ?pFS?FH?ﬁgt@nﬁ%ﬁEEd SHaPEY vECBBL P Ng2FeE nAPGles

andgﬁghﬁhgdsgﬁéaggés [9R41}-7bhe ﬁBgthbﬁétO@hgcﬁélllng
features, and advantages ih accordance with t

preseheduheenmaﬁnlacéugeoandedapylaec@ﬂhgﬁuber;owblch

whi.ch |
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a pbukabauyo@fnanbst@rmeéelEsse@Oﬁﬁuntnata@aﬁtﬂealces
each associated with a respective user for acceSS|ng
t heSRB8YRYBE 5BEHEBSoRNENROALINEatRtBNRSdERE S8bRag

deV?%EvaQVSQVﬁéw E@SrQQEHHQbE?BEQQS §¥§£§81§@Medulers are

further 1nclude an adaptive polling engine for polling
theaésoleasﬁudaé déva skempde, devi peofbdeshonety polling

es a rovi dj t he poll ed nessages to nobile
§P3§§gcgﬁﬁgﬂ?8§tb8ﬁ§ Stlevi ces of respective users.
The[edapulve pekbibg §ﬁ§hngyﬁﬁémédvﬂﬁtaﬂé@U§ﬁVah@ém@nts in

respective user usage patterns for each nob
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exadphépeshéouseccasagagpaﬂéetnsnhaymbesbgsed upon a

time of day and/or dqg of the we IQ addi tion, the
adapti ve polling eﬁ%ﬂﬁ%—ﬁ%y—é#gﬁ—eﬁ%ﬁ%%—iﬂ% rate of
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based upon at |east one positive pol event and at

| eahegnrECoRegani 9eIper| PAgtBeenresent {Bvention to provide

a communications system providing enhanced adaptive
polling techniques and related methods.

[0011] This and other 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. Moreover, 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 polling
engine may advantageously learn respective user usage

patterns for each mobile wireless communications



For exanple, the at |east one negative polling event

may be a | ack of authorized communications with the
w@eampnisies pol 1 i ng engi ne, as nmay be the case WEnUS2004/005793

gi ven nobile wireless comuni cations device is outside

a wreless coverage area, or an invalid user login is

provi ded. [0013] Furthernore, the at | east one

negQFV%gepoﬁpﬂnﬁhévgﬁtanﬁ§888051880F@5§eoﬁnpgééﬂagefer
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data storage device. Simlarly, the at |east one

postbﬁV@Opolllng event may be an increase in storage

ges far the respect | user at the_at

oneTEB? storgge dévr g 8% amp¥§r|§§§ 3ﬁan8F%g ﬁ%erns

nesaagebaCBessdraguasbstﬁmenba ghyeanavbirl ueyebesshe

communi cati ons devi ce. In particular, the

mes¥5§&s rRyageiEieBrr b PcaﬁéPFlY@ RAi-L} D Fes8g4BE, MpYr also

exapphgq eTEﬁeCQHHHana%b9ﬂ§n§Y§E§”éHBM ﬁbﬁ@lbn&EFgﬁeés

wirel ess network for terfacing the nobile wreless
conngmmuanpahsodevdeescaﬂbhseﬂeuadapatvéepetlpng positive
eng area jne
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mﬁrgbesaxamﬁmanl@ablaas1éagtceﬁthébatmeeagamunmg event
pol I i ng engi ne, for exanp [0015] A nethod aspect of
t heMPHvBARt FohaFE PéraPﬁF@FFé@ﬂn@oﬁmﬁpaFéFFP?SoWlﬁBth@
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a respective user | east One data storage
devigéeenThebaf el saselone detmusiophjendedevécraysbeutside
for _stori respective,use The nethod ,
oy HEF BB FYRG S Ra=AP ST aEt Phnd HatalsbaFAqo00en 1s
devipeevfigedst ored nessages and providing the polled

messages to nobile wirel ess comunicati ons devi ces of
resﬁggger usBpg&thermore, 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
access requests from a given mobile wireless
communications 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 also be used for
interfacing the mobile wireless communications devices

with the adaptive polling engine, for example.



Furthernore, the nmethod may al so include |earning
respective user usage patterns for each nobile
WaReslers3 communi cati ons devi ce, and changi ng BCT/US2004/005793
respective rate of polling for each nobile wreless
conmuni cati ons devi ce based thereon. [0016] An
adaptive_polling engine in accordance W th the, present

i nveRP1eh may?bBetbed| #tRFFacPhg %@p*%?%??%?no%sn%%¥le
m‘rfﬁ@é§f§8£ﬂ§néCﬁi%?@ﬁlgfvbﬁeﬁoﬁfﬁg Resoriated with a
respective user t ['east one data stor age devi ce.
Thecarmiisasat boes dacni seor agcllevs sechayedevioh a

n ssages for pectjve_ users.
o TP Eh TR Rag | HeThae, ahoTht P acee Faal ahqgd evice.
i ntenéagt ngetbe adaptive podbrigy evgise mayhbéheor storing
nobil e wirel ess conmuni cati ons devices, and _an
ad&%?ﬁ%@gﬁ%lfPﬁgr%ﬁ@?ﬁElﬁ%d%$%r%ou%h%dm?Bh@ﬁemaY include
'”tﬁéi??ﬁ df-‘l\{ Cer TbesfdaRLi e poLilng sn@éefcgayopestored
for % e at l[east one data stor%ge device for
stomedsagssageé pndvpdbmgdthg phelpdl hedsapssagesnoloile
nobi | e x%reless connuglca ns devi cgs of re ct|v

useV ST BT EoVEITUT he htapt | 927 boFfi A ERGTTE hEdureers-

mayrhe8h8rh88QFCthy emdBiREd UsageaPabt enBsudor 1eaehing
nobil e wirel ess conmuni cati ons device and change a

respeePeybivat esefr peroeenpgtbereachorodrrle mw¢é1%s%lreless
C0”8%H%§ﬁ£&9§§oﬁsvaé€lééseQn&hSﬁ&H 1£ﬁ0&7le§p§9€PVéefate
-readabl e UM i n accofr dance W t e invention may

si moEapbylingl fide aachnnepfheewhnpdléss andmadaptaiveons
polllnggnndule ﬁuch as those described briefly above.

Bri @ §cPRpEfon5FePPe Drawings [0018] FIG 1 is a
schepeiss bl ogk dhagt atkOpodl EAFNUAGEALT OASaEYSEEMNES with

accordance with the Eresent i nventi on.
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.



[0019] FIG 2 is a flow diagramillustrating an
adaptive polling nethod in accordance with the present

wo pwsntdien. [0020] FIG 3 is a schematic bl ockPdi/agoasvo5793
of an exenplary nobile wi rel ess comruni cati ons device
for use with the present invention. Detailed
Description of the Preferred Enbodi nents [0021] The
pr ed8RE 7 nvendi BATRHEETNERABRPHBSREFBEE #BraCFarfignce with
her@hgaghggn%ﬁgﬂ ﬁg eE ﬂgﬁaEQXtQﬁc@ﬁ&@ngﬁn¥h98rface module
draw ngs, in which erre nbodi nents of the
|nvendladagtevshpmﬁllmblmodnientsonhnay thosevéeschibed
enb dLeg dlfferent fornms and shoul d not be
con8tri &yag P ited to the enbodiments set forth
herei n. Rather prileds peyEiagdiviRm DfarBe) DREWd@GsSo t hat
this disclosure wIT be thorough and conplete, and
wi | LOP&Bly coRvEy théSseopeheRathe Phoekt AoRJESMt AbsE

sk t
o ohbREnRREDEoReL o bH G, B REL S DELEE, KBRS prosen
FI Gin¥en&ioommuni cati ons system 100 iIIustratlver

i ncl a pl lity,of ile wireless cations
doviBBE815: " BRE: 2l Ber ol loter b= T05  SRA A b g o8

ar eadagt;weékpé@ﬂlﬁg flethbheihnbeepetiinterwiphethacphhgsent
the nobile wrel ess communications devices with an
adaBﬂV?@tﬁépllng engi ne or server 105. The adaptive

pol gi ne 5 goOt [ h u 0

Gat 4002008, °TTG7 Sunh B SERnra L pFolk ifubbin be an
appbxeapﬂamysmbbeﬂe1m2reaadsac@ﬁhusécaémomé4deﬁmce for use
exan& g course, it will be appreciated by those

ski P& tﬁetﬁéeﬁ?P t hAVSRGMBFous data servers 110 and
types HiAfed ™R8 i438Gn J Rel] P raFHat ridde B ments

servers 11/, 114, and 11b are shown In the 11Tustrat Qd
exakfP@liior 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,
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

polling engine or server 105. The adaptive polling



clarity of illustration. [0023] The nobile wreless

comruni cations devices 101 illustratively communi cate
whpoeodiorsaes i onal |y over the wirel ess network 102CHOS20041@05793

Internet 104 with the adaptive polling engine 108, as

wi ||l be appreciated by those skilled in the art. It

wi Il also be appreciated that the bile wreless

conRiAi &t 1 DR sCoahiREsaind %%Ehn%tp %ﬁ%%+EYt%€ data

Intgepeb 404140 §Q@HUQEC§tﬁafﬁtQef@@raﬁﬁ@t'Xﬁ Qﬁ#ii@&tlon
engine 108 in all enbodi ments. By way of exanple t he

nmobseever rl2ssandn@uiel as ¢ ovist dbl4 ceSomngxaep per sohal

ConpRLPE: wiEnYii | P RRRPREREME LB eY SR BReNB BT g0 o the

nmobiake vhael eefcconBUALEAL sonsedeviTe dAd Subéabtrefost
use Mﬁth the present invention is described in the
exaliBY ePpr v ded2 bePonolhi PRLY et &P ehitEee oSEF TR TS 112, 114,

[0024k fhe adapti, ﬁnPQE'tﬂg 9@9u9€r49§d'é£gﬁ§1@tfafly

i ncludes an 1 nterface nodule, such as the fitrewall
nodaleriog, of01b10stdat$enure comruni cati ons between

th | t] d 101
e BRLLe W gl o2s comunt coL one, dev ces, 101 and, the,

lIImelr@Llﬁgtyatnﬁéygeﬁoﬁmuﬁﬁ@@teVBlp@ike@gleﬁgln@ over
nmodul e for Eerforn1ng t he adaptive polling operatlon

as WREI WhbECdPSEURSRUCTir 1PRraRel BRE Bytabyebf 1R4atbFR the
theaaggniﬁge Bfiihggeﬁgghgelégs QQVWPE1IEB|§ Pé@ga d by

oneor re co rporate of |SP servers, and the firewa
nmodthes&Oskahtleadapt the potliny Englnalaodbéeappﬁeciated

odEReE EBt1 BOBbr O £} rentORBSr ) 1a8° P EgS 101 may

appheei abgdiby thesenskihbedi0a tbecemhuni8828]wihe the

adaptive pollln% engi ne nodul e 108
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.
[0024] 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



determ nes different adaptive polling rates for

di fferent users based upon respective user usage
w@e@biolsass t hereof . The adaptive polling engi neP@DUs1084/005793

108 initially nonitors the mail polling interval of

the mail server 110. The adaptive polling engine

nmodul e 108 may al so be conflgured to pol]l for services

and %vERE GBS datlaF F€§F§S's@€ﬁ & g revall

apphicdertlicon o HRY akikhand ga)q Vel selMele TE6ni1as 1Wgl |
be appreciated by those skilled in the art. [0026] The

adapmmnm‘qadw@semngrwamdm@ul@s rbes cadagtii. we , the

poII Q. aut |caIIy nallb Xes, h
are oca ed%:ﬁﬁgﬁé s $§F %1ferfof ew it fi ©
way a@fpr@(:ﬁl'eﬁlﬂeei dyhe heyst emilQ@dmay keecaentfti.gur ed to
pol | the mai | boxes at | east onqe every fifteen

mi nd09<> lal t haligh 3613R&r V&t &tiRg 9 ROSHPS Sy Sal9§ be
usedhe tHOWRYRSs difr dhe Adapliogg vRoll 'l'iQ neNaRe anglfl e

108 detects recent activity in an"end -user's mail box,
thedpdﬂanqyu WEEﬂwamasgdpmeb@rabeeghowEems@rt@sage

prOV|d - mai | he rea

Do 1RY SHBdo © e Afagh 10 BeIdnd Ehaiie Mocute
engiuos rmld_lﬂl%lmgﬁ mddrices the maill genvehqglliatkeraa of the
list of current nessages, and it conpares this list to

pri 8P 1PolSSTE T st ldé‘é’tllﬁeap@étl%@s@n@ﬁ@te ER6HAE 108

I&@@ @@gJW§§QQ%f1 u&%%@%%d o3 1CeRY %% E%%e%%% events

fromthe given server or custonmer network
Aneﬁrow.@Wmened@AﬁLpprvﬁne newc@p@atedelﬁgplatatlon server

Aaagt BT Bt GEare 1R abol AancE WK "ERa=Cod by

preseisa RKENDIeEN iirS thlel Wskrated in FIG 2 . The
process hegins (Block 200) wi.th the adaptive polling
engﬂﬁ@2ﬁﬂduleTTGBaﬁ@ﬁEﬂV@nPﬁélﬂﬁgl@§gﬁﬁﬁtﬁ§ﬁué@lﬁoﬁguses

Sta%%a%%&v@ ﬁ%lﬂl%%l%% %ﬂ%o%%%@%lﬁlgobbﬁﬁguser 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, i1f 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-mail to the user in a near real-time fashion.

[0027] 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
(AOL)) . The new updated list of messages is then stored

in the database.



interval), at Block 201. The adaptive polling engine

nodul e 108 triggers a poll (Block 202) of the mai
w@eose181232, whi ch checks for incom ng and outPOI/N§2004/005793

mail. The result triggers an event, at Bl ock 204,

which is classified as either a positive or negative

pol | i vent 206.. . The event state is

bro St to @Wéaﬁ@ﬁ%ﬁﬁﬁéFﬁ&ﬂﬂﬁﬁgFgﬁﬁﬁﬁgrﬁodﬁl@cfﬁédance

fr omladglt\r@ﬂ pRRidng WinhelessrcaEminileatir-arsddev ¢ec. 2.
101, across the wireless network 102 and the | nternet

104. Tl{%mcq%ﬁ PRAnEu| @lock pod)t miéheFdst adaetdases

t he AY I , e [
e e R L e
ChCQXﬂHeJQNenBtEyﬁ@llaldetermammg thiee dadapflitveolling

pol [.i en |ne e. 1l operate 1n | .new ,
poIﬁﬁ%% ag?%ﬁﬁgﬁé% &%@héﬁa %PV§| £y i&nﬁeﬁnglne
pol Imdd 1ter IJ@@eﬂ:&Q r@cly %%a)l amd dcfke 2020C %S thiOWai1
repeats itself. 30] A positive polling event is any
act IS eatl i2nc Mddsds ohies ko fioitn ¢ NceméRgaPnd ogtgoing
polkkﬂg_e '”%e%%%ﬂ”éﬂldggﬂs %%ee@%hEXS%EV%ﬁO%%Z26qcewhlch
frequently due to a positive event
posumxwdagwaﬁhsdla&ledah@rnQmeeisage art neigagiive pleling

mai | box,, an ser che s on his nopbile
wi r §VESE C@%ﬁéﬂ thﬁgﬁé J i v& PEPPAsGst to
everdhd S 1@%tb@ﬂlﬁ%@téWdlhedﬁ@GﬁﬂéelbhefQ%h]bn 1ven
interval. That is, the adaptive polling engine nodul e

108 mhﬂlepMMretlﬁ(?Snﬁ?lm@rl\?f@ﬁilPPE degg cer d§denelcyoss the

(1. €3rdeeld e%t%_%[w%g%l]%' i/'a\%%yrt%ﬁe)lnt&%§ﬁgtu9.8q a

negatlve even éexa negati ve
pol Ifoegggvent Inpp ritichlde ,aal ackiofivauthenitz@dcreases the
communi_.catigns with the gﬂpptlve pol I i ng engi ne nodul e

108 RALENI 47 &G €6 &uCkentiO8at 8Pd, SsBeRa4< Ver GiENt
an ialdadds08hR @b11ing 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.
[0030] 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.
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password confirmation to connect to the mail box at the

mai | server 112 or a given nobile wreless
weesnrsieat i ons devi ce 101 devi ce bei ng out si deCDIUSH04/005793

wi rel ess coverage area. [0032] One significant

advant age of using the adaptive polling engine nodul e

108 wj respect to gﬁgile Ww.rel ess communi cat.i ons
devi é} I5 ¢ hatY 2 Y SHs SRR San AR Vovied L ing events

par trzguliafd Maddas at UPFE ARG HonRe@EAIIMSE ons with
pol ling event, the adaptive polling engine nodule 108

wi | IEhehGaendd vor rpddrisus endiépaladidg ff& (i.e., a failure
acc [ f bi wi_rel i_Gatj Qns..

dovi o A Pensds Rl o s B B HTRRAIEY PRin o
adaptassavopal |donf iemgitnernidulceont@®twidd wecheddedhat the

I L i nt I d poll the mail, .server 112 | ess
Fr ediidht 1572 ods N 1R o Hiie B R Fol Oee thor k102

Ut i IdcE@tunAiba tes JPATd i108 eNeilcd SHi8RLINED dher 4
adaptive polling engine nodule 108 will revert back to
an "Hded&esed qeolduats ianear-val . [0033] An additi onal

bengfy f th 0 i.catj_ons 100 d s t.hat it
oy 19032 o ¢ eSO TR B ERATS By el
per faglaparnioe pHldtings ergrimg mosedead®s wiilth aepeactt @o
arrive nore quickly at a nobile wrel ess , .

co lg%t iwdﬂ%el(%\_ﬁy CETIHE L CRG OBRasTYe CSSt itth&P@éf ddi t

POl ldohG eirfiedl YRlndi RHCE MRVRS Yalthean MNUteSantdn
user receives frequent new nessages (a positive evéhgﬁ

, t Pesadaps v peldaitigce pgildé ngo g¢vlee t108 heay dapdrioas e

t he l1:.i_ng i nt.erv 0 ry .one taq two minutes.

w e Eearr e sragle fodl OAE8 G 100 bl IR, BeplfeSte the
t r apeflérimed mmree aqdiceklingly .t e uWsebbs 1eeviicelkhus

gi ving an inpression of better and faster performance

[ PRBSSEG OB (e 1SFedOfli € CG8eMSSake VERSIL Nggagd Ve
events, the adaptive polling engine module 108 will
decrease the polling interval and poll the mail server
112 less frequently, resulting in reduced wireless
network 102 utilization. Once a positive event is
received, the adaptive polling engine module 108 will
revert back to an increased polling interval.

[0033] 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 101l. For example, if the
default polling interval is once every fifteen minutes
and a user recelves 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 quickly to the user’s device,
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patterns, the adaptive polling engine nodul e 108 may
i nclude a nodule that can | earn and adapt to a user'
waisageiggait ern based on the tine of day, day oOPCT/082004/005793

week, and/or a heuristic conparison of previous usage

activities at that time. The adaptive poIIing engi ne

nodyl e 108 can | earn the yser' routine an

aut iQ&WPﬁgbéﬁfPE@F@SE&PPSOﬁo%eﬁF§rn€BQIgaégﬁFce

For pxa@phRnca busy user may have the adaptive polling

engi ne nodul e 108 set a positive event (i.e.,

i ncrl@8siddg th@aﬁ@ﬁeOthb@Ibpﬁgpfﬂprgﬁemﬁuﬁgduﬁhehe usage
do [ S a he

oS Er e e ent e rare Yl Balae R0 ipna e daas o BB ey

day;n@n@dseb.ne@auevehewe@ba Qba&n,aﬂdCédaﬁtngotbeuser S

rate of polli after work until sunrise.

MPLE
[00§§Fgﬁnp€%§ﬁﬁpapﬁsﬁ§n8n hBfd tHBBi P& ﬂPVeI§§§ of the

cowm@@mcahh@v%rd%vhe%rngQctE@hps§aseﬁ e%egrbelbhg usage
present invention is further described in the exanple

bel ewtvivtliy leef etettbett §1iFEG The. aﬁhatdgelpellaoe engine

'nch%gﬁigo&B%u%Eﬁgléégg aev Ceboardr%ﬁg n%n o SUtpUt

dev The ‘ol SShowi i di spla

160Qutwehiath cad 1pr ebarabliyecapbllls goaphiie EPil16t Aekice.
types of output devices may alternatively be utilized.
A pFOEeSSPAELevPcBUEE0OSPE BaNt ArNed thet RPAPEREe polling

hOU%h@gn%2%Qd@n@ uascgeeladpegaﬂg%@ thenkeyboard 1400
and the display 1600. The processing device 1806

conﬂm@&@ashegop@eamabﬁ oft phéldnspléyr$60©hlag wel khas

t he overaIIt per at ondo l& e_devi th

r esponsé o “Ec At 6i%f 5&SoﬁnF881E8y888F89T200a8§ exr
thEp@SQtleO%@hnfhbehaﬁélﬁg 12@9cmBYoketnkoBgat 8¢ the day,
vertical l may take on other sizes and shapes

(i néPddisk aﬁaﬁﬁﬁgﬁ|eﬁ@u§ﬁnéls?rucﬁepé§§81maet eybBaapdor

My HAgk a8 after work until sunrise.

EXAMPLE
[0035] 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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a node sel ection key, or other hardware or software
for switching between text entry and tel ephony entry.

WO 0®3/p)81kh addition to the processing devi ce 1BODDUS2004/005793
ot her parts of the nobile device 1000 are shown
schematically in FIG 18. These include a

co [ cations supsystem short_-ran
gHEﬁ#%btlong %uB%V%%%ﬁ1iggé m?%eb?e§%%%gﬂgﬁﬁoﬁeﬁﬁﬂcally'

theo?'ﬁ& aﬂaﬁgogn 8t a9 @iﬁ@soéﬁgrshgﬁégl@Hﬁ@yudlng

devi ces 1060, 1080, 1100 and 1120; as well as nenor

devitemshabD, hqasmnanatvact@HQSbth@hedb@yb@as@bgyztemglude
1201. _The no dev ce 1000 referabl - \Wa
RF 2of %i%g %OHe Fée %av?%%e€O|ce andgd at a” Briwdle for

conBupteRi h§nsetapahi tékt esnttn a@dlteD@phbﬂy anbi{e
device_ 1000 preferably has the capability

comkBf3éht e mﬁ?haéﬁhEFO%oﬁﬁuF%? E?@?%ﬁﬁl@gad?ﬁéce 1800,

'nt8£H§£ pakP938k Eﬂsrﬁébﬁgesaé&saéspﬁbwaaﬁeegﬁgwﬁed
by the proceSS|ng device 1800 is preferably stored in

a pecbes&émta$lpren BOGh &8. tﬁhe$€ash0hedar§ 1160, but
e stored.in oth types menory _devi ces, such
e e e S G

eIeaemmuniaaaﬂsngl@ﬁbs§yséﬁn1ez®tmahe kspbcafac1de0iaﬁd
appl i cat i ons, Earts t her eof na be tengzrarilg ,
| oatled ?h?@lﬁyv6§ Prlélg?%r@ltgu%h 8% 1RBUFAAHBRNC devices

acceb80 TeIBEY (REOD %ﬁﬁolléanﬂyglgéinog§ ﬁéﬁaeysdev1ces
recelved y the mobi e device may also be stored in

thelEﬁﬂ¢11880 £0039hrThesprbbessilagidevisesy80ansi h201.
addition o it era stem.functions, enabl e

e orhe BRb o ST her i bhg, P b LR R S DR R e
deviefmiRf0atAonEedet el Redisgt veicapphiicabtans that
control basicdevi ce operations, such as data and voice

confioBineai Fehsons00arahdl18068; ARAyaBeitrhstal Fed Babile
thedev1ce 1000 preferably has the capability to

communicate with other computer systems via the
Internet.

[0038] 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 memory devices, such as
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 receilved by
the mobile device may also be stored in the RAM 1180.
[0039] 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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devi ce 1000 during manufacture. In addition, a
personal information nmanager (PIM application may be

w0 p@baldiesl during manufacture. The PIMis prefBCHDE2004/005793
capabl e of organi zi ng and managi ng data itens, such as
e-mai |, cal endar events, voice nails, appointnents,

and task itens. The PIM ag plication is also preferably
cap8BV&C6f CBERAEAGNENdSFEReR S figtaarRli YRAESvi a a

m‘r@bﬁﬁﬁnﬂ@&%@BKs1ﬂ960AP&ﬁ&ei§bbﬁ; hhe BEMidatalit&MBn the
are seanl essly integrated, synchronized and updated

vi aderécai L@PBsdunengorkntfottuireh Lheadd¥téenusarpsrsonal

oSt EBABAE SPPS)SLEN L] OB40] CORMUATERCLR-T uREL | DRG2LLed

i nchuding flaharaBduyel CEheOPMMNigapkenR&raBl ¢ pephblEedst
t hrough the conmmuni cati gns subsystem 1001, and
posSFBRPIERPEUGRIL RBRaHGPE JrhAgeteBmMUARERt RENEmail,

SUbé&ﬁ%ﬁﬁhr{%%gﬁ@@"“@b&é&'HQ§1§Ub§%§B§H%$QQ%s'nshadﬁésk

a receiver transnitter and one or nore
ant éehpas.1546 Rhd aﬁﬁmlcahladdu5|ah50tpeeferably capable

ni_cati,ons_subsystem é % ncl udes a :el
or oB8aSERG ATy, Thheh VA8Ta0arg: CAPRSi Shal 2prbEetss?
( DSRxt¥58@, 1a0d. |9@aEe@§B&y|atﬁéSPEMCEhtAGQﬁemEhare
specific design and inplenmentation of th
conﬁﬁﬁﬁéﬁ?ﬁéﬁs1§E6§9§F@ﬁ719®QCP§OHé5@ﬁdéﬁ@ Updatefevia the

C0”%&?%9%%50Hét@%&%oiKoian@hCEhEhée099é|Esgﬁvbce 1000

is inten to operate. For exanple, a nobile device

1006omaysbpobidg datemitiainsattonsdsabsystenia®ed with a

deshg gd to ogerate gﬁth the Mobitex(tn), Data TAGtm
fé&r &PMPHEREL SRIUFSE - Servi ce (GPRS) nobil e data

COMygoiaodt i oNschRLWREKS i caNduaks9odesi anedutiongparakeand
with any of a variety of voice communications

net XOARS, COUBKNAS2AMPSS  TBIWRA, PEDRArMPEsthegnphetle
o EprinteR00 42 8Rd, ¥OLAC1B8L MOk pBILELFPRA2LEG the

and 1 ntegr at
short-range communications subsystem. The

communications subsystem 1001 includes a receiver 1500,
a transmitter 1520, and one or more antennas 1540 and
1560. In addition, the communications subsystem 1001
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 Radic Service (GPRS) mobile data
communications networks, and also designed to operate
with any of a variety of voice communications networks,

such as AMPS, TDMA, CDMA, PCS, GSM, etc. Other types of
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may al so be utilized with the nobil e device 1000.

[0041] Network access requirenents vary dependi ng upon
w0 b@soyges of communi cati on system For exanpl ePCT/HS1004€005793

Mobi t ex and Dat aTAC networ ks, nobil e devices are

regi stered on the network using a uni que personal

identificatjon nunber or PIN associated with each

devi®E? 31 et XS0 SERANGK At ddgarated,

ass o yatat M & 1SUbSC iieh ahaisRibiafe adadLao.
GPRS device therefore requires a subscriber identity

modul & 41donmmoilef wastheraase 250 LRIV ISIMANdar 72t demderding
to Qirﬁtt%eonct_\&) G%%S Jy il%at[i%%d'?g s%?nn ULt %d ple, in
r strat i on ot &

net regi or activation procedures hav
beertteonplleitted drdwe DaaTE destiver KE)OGhaEYL s el it are
recei ve conmmuni cations signals qver the conmunicatiqn

net Wirk-SHAFES §gidiss BTeeEiie S oma e iBifmRsaSaiadns
net wWordh th49%k i drhenaeannd: B0 A J1QWed i v hecn

recei ver 1500, which provides for signa

anpldevilsst.i dm GHRSquetosp dewn heorewerrsi orgtwidrk exdasgs is
cha l.ection, etc. n al so _provi de anal og

o A9 eonvardt on ke cfulRa F cosbarsion

of tdRRY esiived tSiggralora lrewsiite BSRuERG it hardeerint v
nore conpl ex conmuni cati ons functions, such as

demPRAASES o TP FFTFF L9 TR Sismid & Mhé@iely, in order to

si gRex @ R L 1sHE tfed;d the network 1401 are
procéssed (e.g. nodul ated and encoded) by the DSP 1580

and [B0d2lhen phevi dediuio eche stwandoriregers tis2d door
Rt AT R LT
ComMueviicat 1o oneaiawordentd @hd ofe a0 Idesmuriidatti®ns signals
antenna 1560. [0043] In addition to processin .
comAlsitc Ao pemmunication 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.
[0043] In addition to processing communications

signals, the DSP 1580 provides for control of the
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signals, the DSP 1580 provides for control of
t herecei ver 1500 and the transmtter 1520. For
wWe@x@splsa?23 gai ns applied to conmuni cati ons si gnBCBUSI004/005793
the receiver 1500 and transmitter 1520 nmay be
adaptively controlled through automatic gain contro

| ith ' t in the DSP 158Q._10044] In a
cat ST AT R e G APae e SR e ke
t extgd RS agH 0fe B RRAGLGAWH ORhs 1SS JHAGESTLEHY AR iver

communi cations subsystem 1001 and is input to the
pr odY] g ddviaremigier MR O @cei wed asiaitdlvely dearrolled

furt 0 S y. t ro si-n I 38 f.ar__an
o o P OERIE L 8, PGS B S8 Ul o

ot hem aund IDsw VL9800 devi ce 1060. A device user may
al so._ conpose data itens, such as enmail nessages, using

t he B8Aar d 140G &7dFoC B e KiAdear ¢ Fegeived

deviGenk60,5 24 A% & LQueRadye JOGKY 3Wd lwrB oad, is
t hunmb -wheel, or sone other type of input device. The
compsete et vt éife meymundis aid onsasspsivise@rod@0 Lt ked is
co ' j 0 net : via th ications
bSO Fode A%, s A A Bk s,
oversaldnaapersatihem dfurtthe rdericee dstds s ttart palddgssing
sim]ar, to_the data communi cati ons node, _except that

rec8VeF ST %% dlo ittt &0 tise SkeP1¥03,608md o

si gnal fift {WARS S TRk kB GeReratad By & oMehaRROAY60 .
1120. Alternative voice or audio I/O subsystens, such

as & vEideasssagaaveedsdi nyreussy sl ireyisal sadbe as e-
e S S O R ol S some
comutteratduis mde, I fodeaxarpli®eng duspl ay Bheouchpad, a
identity of a caIIin%@party, the duration of a voice

cal Lo TotHert Goi Ge amPdestled OnPoFPaCtoRr type of

input device. The composed data items may then be
transmitted over the communications network 1401 via
the communications subsystem 1001.

[0045] 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 audio I/O subsystems, such as a
voice message recording subsystem, may also be
implemented on the device 1000. In addition, the
display 1600 may also be utilized in voice
communications mode, for example to display the
identity of a calling party, the duration of a voice
call, or other voice call related information.

[0046] The short-range communications subsystem

enables communication between the mobile device 1000
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[0046] The short -range communi cations subsystem
enabl es communi cati on between the nobil e device
wao@sami2dt her proxi mate systens or devi ces, wWETOSWe€5793
not necessarily be sim|ar devices. For exanple, the
shortrange comuni cati ons subsystem may include an
infrared device and associated circuits and _ .
conpdfe REe ToP L BRGSO SVREERS ComIGTRESSI ofP irbaaeed not
10 RreWsde fiar, eRMURNiaall SRR SiFid aklyrarabked short-
systens and dévices . [0047] Many nodifications and
ot h@angieh seimmemticadfl onise silpeesttiesn maiyl [Lncdmglet @nt fafrared
mn . an killed.i_n the.art .havi t efit of
The Sl R srellinka FiEky 3 sl TRl s @
and Bihe tassoe! aloathudhiawitigss Teelekore, prioviisle for
understood that the invention_.is not to be limted to
theC§B€@Pﬂﬁ§téﬁ5bd@ﬁ%hﬁ%ﬂﬁﬁééﬂd§§@§b&ﬁ§-§W§Fems and
modidd,gatdsons and enbodi ments are intended to be
included within the scope of the appended cl ai ns. THAT
VH TQ04SICLAI MEDY Sodl.f iaatdwmsniecst iotherspgbodiments of
conpri si,ng: at. | east .one_data ar age devi ce far . .
St oh g HEEEEJEE Par-lr Sepbe ity a s BrEs B 5 iirarivly 16F 10
nobithe \sirtehess neo i ibealfans odethees ceath nass @ticdled ed
Wth a respective user for accessing the nessages
st ofed t% LRIrG IR % ASEFHETHRPE SP6r &€ dSFOce AR

an agaplive Polng /g N +f als RRlLg 3 dralk keast
one data storage device for stored nessages and

pr ovindiemd itome igonlcéd tre Ssadesittedmblol fthenispelcess c
comuni cati ons devi ces of respective users; .said
AdatIR BB G SRS O e 4P ) 2 edpEarivvE THeer G85ye
pat te@iodsl ieh teach smakitled ddidr elce s coPTWRiceatdi®MSn the

devi ce, and changing a respective rate
scope of the appended claims.
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of polling for each nobile w reless comuni cations

devi ce based thereon. 2 . The commruni cati ons system of
w@@smigizsvher ei n the user usage patterns are beGEUS20p0005793

a tinme of day. 3. The communi cations systemof Caiml

wherei n the user usage patterns are based upon a day

of the week. 4. Th t. r&ﬁﬁ f Caiml
wherei n sai d adapt %W‘%g %%gl ne a ]ggiég‘nanges t he

rate of polling fon eaghumBlialte onst &y&%®m comprising:
conmuni cati ons devi ce based upon at | east one positive
pol | i ng event &ndeacH &ast IGié FEGaEIFFe IFTHICIeNG C&y /T ing

5. Mesopunpatians auskemel [ aim 4 wherein the at
0]

| east one negative I'1ing event conprises a |ack of

aut hori zed commpdivcatliicys ofi ebsdied wedapteiswe cpolfunigations
engi ne..6. The conmuni ca%i ons s%]gt em of Cltai m 5 V\,herfei n

t he 954K SE AT hEF°LEd &SI Cati SREPRATH "Sai"ger toF
adapidaes 39ld ithe eR@isARdsS hased WRORaa dgiaven «Behi bee data
W rel ess conmuni cati ons device being outside a

wi r dtesRacodevdgeaf@s . The conmuni cations syst em of

Claimb5 wherei 8ol f r c [ 1.0NS, - 4

vi th said adagh o E&%Q’!én%‘)el%?ﬁg einégg‘aeseigzugé)%@alﬁ% Raid

I nvald desser dnegidata8.stbhre geodmviiceatiicansteystiemessages
ast _one nega

L A D Dl e R BT
t he JRBRLGIdaME dhseidedti delte ot HeeelctarRe ddlasst or age
device . 9. The communi cati ons systemof C aim4

sald adaptive polling engine learning
respective user usage patterns for each mobile wireless
communications device, and changing a respective rate
of polling for each mobile wireless communications
device based thereon.

2. The communications system of Claim 1
wherein the user usage patterns are based upon a time
of day.

3. The communications system of Claim 1
wherein the user usage patterns are based upon a day of
the week.

4. The communications system of Claim 1
wherein said adaptive polling engine also changes the
rate of polling for each mobile wireless communications
device based upon at least one positive polling event
and at least one negative polling event.

5. The communications system of Claim 4
wherein the at least one negative polling event

comprises a lack of authorized communications with said

adaptive polling engine.
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wherein the at | east one positive polling event
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a gi ven nobi | eéq'vvi r esscoggflﬁ%‘ﬁ%c%&ﬂngn§ycf§\ﬁ%bé’.ft Alfhe
CoMuidredtn e SsilemOfau@hidnzkakengivh ke LSS adedh said
conprise electronic mail (e- mail) nmessages . 12. An
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oD i6 M e RNBIICAL QLY 1(RVieas LALR ARROG Bligd 1oss
with a respective user wth at |east one data storageé
deviccwendye atrdagast one data storage device for

storing nessages f respecti.,ve users, the adaptjve
pol | i ng engin ‘conﬁﬁ%%i R PR S YREEm &5 Grtaim 5

| nt eifeadifg tike 1adaptdfy & uReldriRe e RGIRR W iAe with said
mobi | e wirel ess communi cati ons _devices; and an .
adaptdapd 161 Fodd iasgieme imsd dise besep!l #@ono agaiigvalid user

i ntgrfage nodule for polling the at |east one data

storage device for stored nessages and providing the
pol | ed nessageés t o Tiebidoamunriekesoncomysticoatoifons aim 4

devi ces aof respective users; said . adaptive pollin
engW&@Iﬁﬁﬁhﬁgeléir&Fﬁﬁ &8Fe CEFE 118e P &&Q'ﬁﬂﬁpgrns
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adapfive pol Iing engine of Caim1l2

9. The communications system of Claim 4
wherein the at least one positive polling event
comprises an increase in storage of messages for the
respective user at the at least one data storage
device.

10. The communications system of Claim 4
wherein the at least one positive polling event
comprises an increase in message access requests from a
given mobile wireless communications device.

11. The communications system of Claim 1
wherein the messages comprise electronic mail (e-mail)
messages.

12. 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:

19



wherein the user usage patterns are based upon at
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adaptive polling engi ne nodul e al so changes the rate
of polling for each nobile w reless comuni cations
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adapidaye ip@ ldond iergiengigk Gianmehe whereknwihelaks

| east one negative polling event conprises a |ack of
aut KG¥TEEd i dgviers; 88d The adaptive polling

engi ne of d ai int I a Ri.Z
connunicationfg;é%ggggg%ugg%ﬁgngﬁ%éﬁqhgbﬁkggﬁkrgggg%ed to
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interfacing a plurality of nobile wreless
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respective user, W | ea d .St.0 evi :
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users; and | earni ng respective user usage patterns for
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Changlng o 1 SSRECLDAS LALE Sy R0 86, SAEN 0B 12

met o refi nCltalemuk® rvieseien phlte ei$@r are based upon at least
one of a time of day and a day of the week.

14. The adaptive polling engine of Claim 12
wherein said adaptive polling engine module also
changes the rate of polling for each mobile wireless
communications device based upon at least one positive
polling event and at least one negative polling event.

15. The adaptive polling engine of Claim 14
wherein the at least one negative polling event
comprises a lack of authorized communications.

16. The adaptive polling engine of Claim 15
wherein the lack of authorized communications is based
upon a given mobile wireless communications device
being outside a wireless coverage area.

17. The adaptive polling engine of Claim 15
wherein the lack of authorized communications is based
upon an invalid user login.

18. A method for interfacing a plurality of

mobile wireless communications devices each associated
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20. The method of Claim 18 wherein the
processor also changes the rate of polling for each
mobile wireless communications device based upon at
least one positive polling event and at least one
negative polling event.

21. The method of Claim 20 wherein the at
least one negative polling event comprises a lack of
authorized communications with a given mobile wireless
communications device.

22. A computer-readable medium having
computer-executable modules 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

computer-readable medium comprising:
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wherein the user usage patterns are based upon at

| east one of a tinme of day and a day of the week. 24.
wab@sommput er -readabl e medi um of Cd ai m 22 wheP@i/nS®ai/ah5793

adaptive polling engi ne nodul e al so changes the rate

of polling for each nobile w reless comuni cations

devi ce based upon at | east one_positive polling eyent
and at | east GRe MEGALAGE POPIRRG 1@vetrc35acthg the

CONMRUf=@ft 1 vice @dahlie gmedigy MeOly i Ghak-Me2 AoWhekeiyA rbhe sat

| east one negative poLIing event conprises a |ack of

autﬁ@ﬂW%@dC@%ﬁﬁ@ﬁl@@Wﬂ@ﬁ§rw@ﬂﬁ t he adaptive polling

engi ne nndulea 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 polling engine module learning
respective user usage patterns for each mobile wireless
communications device and changing a respective rate of
polling for each mobile wireless communications device
based thereon.

23. The computer-readable medium of Claim 22
wherein the user usage patterns are based upon at least
one of a time of day and a day of the week.

24. The computer-readable medium of Claim 22
wherein said adaptive polling engine module also
changes the rate of polling for each mobile wireless
communications device based upon at least one positive
polling event and at least one negative polling event.

25. The computer-readable medium of Claim 22
wherein the at least one negative polling event
comprises a lack of authorized communications with the

adaptive polling engine module.
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