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; XYe3eUR\ (6 TT7=MAI LBOX POCLI NG PRE- EMPTI NG CRI TERI A
BACKGROUND TECHNI CAL FI ELD [ 0001] This application

relates in general to wrel ess conmunication systens,

and 5 nore particularly to an inproved system and

met hod of updating e-mail nessages between a nmai

server and a nobile comuni cati on device or between

mul tipl e ext eyagl BHRIPGEING PRELEMPTINGECRITERIA USi Ng

mai | box pool iNg pre-enptive criterra DESCR PITON OF

THE RELATED ART [0002] It is known in the art to

provi de emai | polling of gacremowDMi |l server for 10
updat i ng nmessages between renoie users and. For

exanpl e, Novell provides a NetMiil XE sol ution whereby

a mai|l server install egﬁHﬁlﬁLaﬂED?r enote office

receives e-mail nessag er net SerV|ce

Provider (I1SP), and distributes the received %

{0901} 3his amplieatisnpiolaiet i GREATE! B mreleswem"ynfcam ) Sisiggs, and
network. A mail subdomain at the ISP forwards al
ewaneiparticolarly e aneiftrevesr systam @Bdt'ﬂ%thﬁ%lolf upgating e"'%'h rofssages
15 functions as a mail cache, sending e-mail to and

betweieni agnail parver f&f@nﬁtfﬁ@bﬂeSPO'“[T'GO@B?O”I deyig or between multiple
above-descri bed system the mail sub-domain at the |SP
iexteprall madbaxgs @nd main madkaxy bsing gadgxPasling REgMRiive criteria
messages, regardless of whether the mail box has any

new incomi ng or out 0|n nessaoes In_ large systens,

this polling net BES QL.IHE BELATEDA

server resources and i npact perfornance The 20

GOOTRY MPisi kriowdl i @0t alespravide mendilopoltng: ef ianperdral insail server for
nore pronounced when mail box polling occurs on nobile

BYAITRS mR¥SAgRaBSIWREH hembis Lisdls vdndeIFes examipleo NavellFerovides a
exanple, if a mil server with 1000 nail boxes is

Wtﬂﬂ&ﬂjxﬁ%hﬁlﬁﬁ WhekdbyaH RSl SaQEindialled at abrabétfniote 30O receives
mai | applications running on wireless devices, the

WM&l RRSsatlHRInk abidtbrnee SR e Payadery( SEINaRS tietlibutes the received
resulting Tn significant service delays. [0004] In

QR EREgAOIANIF £85Ik brdnchiembleCdTiidtdover a6y Redd het@ork. A mail sub-
netho% has been proposed for use with nobile

RN LE Mol I8P PANVAES Al eSHEIN farSheVrérebie Sificdaloathe mail server, which
communi cators. 5 This new polling nethod, referred to

BncBAABS b ¥iRuilRAkhé, RENdIRG @hAIRS aMBrbdeming el 6aths ¢SP.
on a trigger event. Adaptive polling automatically

Otaé@:f]ﬂh RARSadve- dé@.bﬂltieﬁ%ybl@hﬁ tReRInaid Suli-Bémaia eit tHealSPds pblled by the
his usage profile. A description of adaptive polling

| Fiaif §érvérotot dent or bedRiveRiabsdtiged\RbardRiss @h whstheb tHed@dilbbkthas any
filed August 7, 2003, the contents of which are

| (LW iRt e Gr tnm% ¢ naRegges! NntiBige Sysssmean ths pelliny enethod may
W rel ess subscriber can integrate 10 external

NEinkBAs e targe - Bmolile BF CEUHAIS redourdbss/dndr impdit! performance. The
wi rel ess account via a POP polling engine that

20 P&INsQRpEaH birebslrtss aeip@tfomabhee impant is meorepr@tonated when mailbox

accounts and places new e-mails into the user's nobile
Vbdliflge ScUrs Caithotitei tdaoest avére bamdwistbrliedtet owinéledsh evetworks. For
nobi | e comruni cati on devi ces. \Wen the polling engine
P&tantol@Tf &xhar sexbern@ith POD0, millboxes) isepdliedtdme sends eptates every 15
list of message IDs fromthe external mail box and

checks each 15 entry in the list to see if it has

al ready been stored in a |ocal database. If the

message IDis not found in the database, it is deened

to be a new e-mail and will belretrieved. Once the new
e-mai | has been retrieved, the nessage IDis added to

t he dat abase so as to prevent subsequent re-retrieval

during subsequent polls. If the nessage IDis found in

t he database, it is deened to be an old nessage and is

i gnored. The adaptive



20 algorithmvaries the polling frequency based on the
volunme of e-mail traffic that the user is
experienci ng. However, for each external POP account,
the polling engine has to be able to determine if the
external account has new e-mails, and which ones are
new. [0005] The adaptive polling technique set forth

RS BUTJ00" Rail BpPNCARSHSOIURRIAG Sn2RirdlesPleBes| thet Widless network
every nessage | D nust be checked agai nst the database

WibeBYRE ¥everly olﬁﬁbéstee%@elﬁﬁg PdighificaResdrasdiaélagse i s not

efficient for large mail boxes and | arge nunbers of

(ﬂébhf’%&er_ tb AR ftlss ks Eﬁ‘&td@ﬁ'ﬂ?? RAtneWOFdliirg hidthb@ Ras bBeh proposed
i ndl

rm"polling” is used to i cate detecting new

R389AE noBlid icBMiBicatd e abAted) RUCHRBSWiIBNEssABsta SeRthitdcators.
the nmessages to a device 5 or mail box. Thus, polling

5 it friRis pbiliy it rérBirédtd @8 . adbptivd beling 6 RE&S mailbéx updates
user device/ main mail box are conpletely synchronized

Baddd JFES RGBS event. IAMAPHALPolIfng RitbrARIaINY béteRhiReStHetdMY interval
mai | boxes.”"Wereas polling may occur With relatively

. r uf Q . N
D SRl b YN AP SRS ol ot oo

DR batdie ABgﬁclﬁ'né‘r? Rliteapétgﬁy@li 18 fil8d A'Eguétﬁ'? l@@(ﬁl‘? &hd Eoriters 8f which are

request vi evice for

@)SS@BF o Ef?éf%ncéwg Sbm T ErembhEMIdICY $28Her can integrate
cc Fdi ng 0 an aspect o_¥ the“present invention,
10 %%Hngpﬁuamleé Z&?.glbgPedE%ﬁﬁfg t%ﬂi%/ﬁér'rﬁo@é%vir‘éﬁé;sg %godrﬁ Sia a POP

INg engln ( eterﬁln et her there ep no
g
ﬁ'&?%ﬁﬂ&|s' ihﬁ%tthé‘%gé&%f)failéevvi'réi&@s' a8l A ASRox kP BE Silali\M?éc?to his/her

rvy, t he PO engl S an | ndi catl on

particul a I Ng ne store
. of ' i L. . .
Repl oMl R38Ry e BTG o U S o,

{eﬁéfe%tgﬁﬁes 2ferlt st Bﬂ%%ééﬁel 1BS thoﬁ'IP isﬂei' %)#Ié}nélhrﬁaﬁb%&tan‘aoérleﬁ!és each

INg engine retrreves ormat1on from

5 PR oty % R OgESPIS ol 1 AU O s
85 R O SRS P L3 s

BRES et é-%a{ilq-cﬁﬁcbe% %tﬂtgﬁeé:t?] Eﬁgé#&ﬁéﬁﬁ%& add¥d thafd database so

nessage | D has anged, conmparision o

L% Efegé%%b%e Jén??e-@e??él{%[}é%ﬁ&agubs%quepr% QPR .If%@\?\}lﬁt?slsage ID is

aspe tures o priesent 'a ["r'cation

Resre ﬁmtn@m@arbsgé,tiﬁg dgglﬁfeﬁ’io & dh Braweééapé 'ana;}, iéﬁ‘&e&.rfhe adaptive

upon review ng ow ng descriptlfon of Specific
| M .
20 SRR 0 gty MespBl ey 88 VAluRELHARY v wat e
. I . .
S5 MRS, ORI, 67888 083 3 S5, RE g oo s

gilﬂg abl¥ th tbefégfng%‘;iﬂ éﬂe%gﬁ?cﬁhhﬁcﬂh@%é‘v& g\ER, aH@?gﬁ:h Bnes are

lis a lagramillustrating a system

agpptive e-mai|l polling, according to the prior art;
FIG 2 is a flowdiagramillustrating an adaptive

fstios] MHe Affabfile holtRg Nebiqie Getl Forfy TbBIR Quitbrs Grorh: péfsmance

25 problems in that every message |D must be checked against the database for every

2
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FIG 3 is aflowdiagramillustrating a nodification
of the adaptive polling decision path of FIG 2
i ncorporating mail box pooling pre-enptive criteria,
according to an aspect of the present invention. FIG
4 is a block diagramillustrating a systemfor
adaptive e-mail polling wth 15 mail box pooling

e 8land 9arge numbers
e R A S i et
&%‘B[ﬁk@s are used in di fferent figures to denote

ar el enents. DETAI LED DESCRI PTI ON OF THE DRAW NGS

Eﬁgoéﬂlggtﬁ% %s%ﬁ{ e@ﬁlc&fb‘ﬁ i tBRS “gbil p*erégﬁsed’fé fadichtd etcting new

ran1| ustratlng t he sys m for adaptive

Bl st o o o
ad&gﬁﬂo&e 'ﬁ'i(dv' é gigglelgrﬂ'o%‘? Qm&?orﬁ’fatlén Ry i tfﬁ/esgé es on a user

ess or rehnot e conmunicat | ng wt an

N rﬁ@fﬁﬂ&'@% 2rd CEPHBEG) Bich st Wi freseeS inctne users
BB AT e 5 5 s o
ﬁg&ﬁ{;egpy %ﬁlgsyqﬁﬁbonggfﬁpn%fﬂrrﬁ&f rodfj: @?Qﬁigﬂreg@feg\%nthat is much
BipTiE50 e easaRaRahy bt lefohdh 7 e o6 o ag&%ﬁ' (fidner govice for

g@r sur|Q§ secure communi cati on between the nobile
v

"I EAY the data servers 110. [0014] As
di scussed above, polling engine 108 determ nes

adaptive polling r Eﬁ§ Ale NP profile of

each user. AIthougﬁiﬁﬂg—prgﬂ%rreaﬁg%bvggﬁe tis

described in terns of polling the mail server 112

{9007 Becaidiag te EHRFPES! & e Easent BveRon BIRIBGK g re-empive

that the polling engine can also be confi ured to Bnocmange

pteria éreww@sbvaha peljagerging irdiermine wh%ﬂgef

servers 110 (e.g. application server 11 meb ser
@e aailbgx (HVeﬂ'éQWeﬁfe RonBew §-mallss &WBP“&?@G thorer e o need to

be aﬁplled to oII|n f or nall froma plurality of

éQﬂPE?rﬁé e messagedistagaipst e Ip¢aAl dgPR$eg engine is

di sposed bet ween the ext ernal mail boxes

o0 Here sty 1asgle B0 S tet rBeHd @ e pymber of

reference to FIG 4. { 9154 Retur to FIG_ 1 yp

ASERIRS 18R Malaes thefofdl 41 '§?°’ﬁﬁﬁf’t ¥H@98 sizg f Pytes), and the

mai | pollin |nterv§ﬁ of the nail

é%@&ﬁ%ﬁséagft gy erlpRaRP't i (e POl B8 ﬁaar%@'{eofet"e"es this
ot ooy sz%q%%%amﬁﬁzgé%%?@a@%&qssosweﬁﬂo%?m%‘% pol.

pol | 'ing engi.ne 108 uses a ti.ve Eg ﬂ% D list.
deg dprrmation s (the sameadhelk ‘?é%é‘ﬁ aiet‘i fggsage 1L 1S
renote user ase [

Vibeya Siher 3 PrRgor BossRBpadL B Maltte, uhﬁ (o size (used
mai | box hIS |ncre se in i.n requenc
Hesogeige twt%ﬁge?r 3 fnperady B s hahger e RS RErsien of e
fashlonl h% J Slscussed above, on each poll the
seesspeg IR iRjisRerBefequest s a current 1ist 25 of

nmessage IDs fromthe mail server 112, for storage in

an internal database. The 5 pol li ng engi ne 108

conpares the current list to the list of nessage |IDs

stored in the database as a result of a previous poll

If any nessage IDin the currént list is not found in

the list of previous nessage IDs stored in the

dat abase, it is deened to be a new enmail

Synchroni zati on of data then takes place between the

nobi |l e device 100 and the 5 nmail server 112. For each
retrieved e-mail, the nessage IDis added to the

dat abase so as to prevent subsequent re-retrieval

during the next poII If a nessage ID |n the current

o, o o
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[00t7] FIG 2 is a flowdiagramillustrating an
adaptive polling decision path according 10 to U S
Pat ent Application No. 60/493,118, filed August 7,
2003. The process starts with the polling engine 108
functioning inits initial polling state 200 (i.e.,
the default polling interval). The polling engine 108

Lﬂdogﬂ Bhiver %sB%’:lt%)agQ ﬁ&t&}eg I%E tH"éa;'Srle?é'ﬁ b Bhcafidr? mﬁl%eéﬁ%eépparent to

ata” server I ch checks tor 1 hcom ng

P o, Bt o REMERCHP SRR P Rerpten f oo
S0 B A R o A5 s

100. The details of the poll are set forth above (i.e.
the polling engnggFr%gqFﬂp?m@% BEBRAMANGE current
list of messag sr'evf%us"ry' stored in

t abase, etc.) The result of tF ol|l 202 then

1R gf BirBodienussf e bresgit Bpalcafion, lf nBY te deserin by way of
positive or, neqat ive 206. Al tcejr_nat i veley,_ in the event
BXATPIE RBIYpWith referepcs t9dRe atirched foyres WhergR: t ne user 20
checkj nes s.on his/her nobile device, a positjve
cvent P41 Scdh daaram b Teingc otsm o Aesive Sshahesling
polling interval 208 and a negative event decreases
FF\@"}HBSF‘?W@ PRt &tval 210. Once the event is
deternjned, the system henceforth operates. in its new
pol 11 Kl ediop5aram llysiising & S4APRYEPOILSL J8FRIR Palh FoE e
poll is trig ered 202 and the process flow repeats
i tsel Pystgno F@Bﬂ? 8d Exanpl es of positive events
i nclude a new nessage arriving in_the mail box, the
user EKeAdPAfloweiagrgmdiiushiatinga megificationof thecadagtive polling
Exanpl es of negative events include an_ invalid |ogin
or padeciRienR PeBf FIGred ineRTPeratingMatkox RoglingreAmAtve Lritgria,
the mail server 112, the nobil e device being out of
wi r el ageording Ky yyesnestefdhe prgsentinvestiomn 5 attenpt to
deliver mail to the nobile device, etc. [0019] Based
on t hE'Ci)d’s'Ftai hieck siagram dlustaling Asusiepntor adaptivg §tmaiheplling with
engi ne 10S either increases or decreases the polling
lanmW%@%NN%W@@W@@@@@Wﬁ@@%%&“mmwmmd
successive negative events, the polling interval wl|
be si HWT'FYQE‘HH'?-I y lengthened and will poll the muil
Eﬁﬁvfr 112 | ess frequently, resulting in | ess data o

il Reme) eferepee, iumeraiatare ougsdl In METerent diawgrs. toflegote similar
positive event is received, the polling interval
Plef18%ses again. [0020] A consequence of the systemis
that the user may perceive better performance in the
sense that e-ppil nessages Ay . seem o arrive nore
qui ckly at t he=H ek i YRR gl i
default polling interval is once every 15 m nutes and
19042], Sleferrira:row tasthe dsawings, Few! isess blagiediagiameillustrating the system
successi ve positive events), the polling 15 engine 108
Fﬁiyaqaﬁﬁveeaglgng set feothl inrg Si Megany Apptieation A¥o. 493, 111 8prefarred to
mnutes. Wth this increased polling rate, nessages
abevey d hespapgrgnik pfthe edaptive Lp@Emg SYsiemi qoasiglefiaciurality of wireless
t hereby providing a perception of better and faster
geyiees Mt&&.remm&ﬂm@a@@@n withhan eplegirise de.gs eprporatr) office, ISP,
their usage patterns, U S. Patent Application No.
6t5) 298y 21 wiseless Retverkd 92 angdfriinterned 1 O hEher@tenprise alydesa polling
108 that can adapt to a 20 user's usage pattern, based
on the tinme of day, day of thé week, and heuristic
conpari son of previous usage activities at that tine.
The nodul e I earns the user's routine and automatically
configures the polling interval for polls to the
user's nobil e device. For exanple, a busy user can
have the polling engine 108 set a positive event
(increased polling) first thing in the norning to
downl oad all of his incom ng nessages, 7
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anot her positive event before he | eaves for the end of

the day, and set negative events (decreased polling)

after work until sunrise. [0022] Turning now to FIG

3, a nodification is shown to the poll 202 of the

adaptive polling decision path of FIG 2 to include
mai | box pooling pre-enptive criteria, 5 according to

angins 108tandfa Vaketp ot dant sdrtere NDabNnEAIRg3b the palifgfengife 108,
further reduce network congestion and i nprove renote

swch hexa okl iseeyep eriop rapplication tdeevapol 12, Ngetekghde 1HAS and other
determ nes, during the poll 202, 'rf there has been
atwiparaplegievieés.state in the mail box (i.e. no new

e-mails). This information is then used as pre-enptive

[001BETh@ poflingr sngaiat 108 Ne (AR Mehifd the taipokdite tfiRdvall 106 of the
nmessage list 10 and conparison thereof against the

batefdrise o pbrsifing SOEU4 komriuniatidrSetReén théGhebilelicBd00 and the
engi ne 108 stores values in the |ocal database
Hearsererd 110y pre-enptive criteria, such as the nunber

of nessages in the mail box, the total nailbox size,

044} AS diguibsdteeapa@s pdiling TERyind A0B! détBimiMRX aBagtRe poling rates
criteriais the total size (in bytes) of messages in
baedBh |the>ushge SRoIET AT RH iser] Aithéiyheite preferfol bRBYdiment is
used 15 quota™). In the next poll, at 302, the polling
@eueribed ¥0ferms (i dofihhé MailCaEve? i1 2Pt Gyiff R indRrstédd B adperson
(e.g. current nunber of nmessages in the mail box,

SkilddSRthe 8% Mat R h&mg Sighte catNslsd BE CorfiRRicdd® ddifor ¥dlces and

at 304 conpares these current val ues adal nst 'the

RntPorh ofhe | i ¥;
HRohRorRlomel SHEL U A RESRhAS I (6% RopRaharaTter 114, web server

S ' I t 1 . n n i . ]
e F R B TR RSy 10 &R m] e ATFET 16 Bt for mai

o Lparaify 6MSaBha- BELYS vitidrd Bid Q?Igrhg %r];gil‘?e 'i'sy&sc‘.éosleg between

deci sion at 306), then the conpari nessag

thieSdxtdrial RR4ifoBkeESh P Braih HAABdx lab Adbdd ih}ré‘é’élegetéih B‘%}ow with
it to be use

is not necessary for all three criteri

fefdrem@iig g new mails. Depending on the availability
of these criteria fromthe mail server 112 (mai

ROPSIORSLrinPtIFICF thd Moifng 8hGing 108 f?rﬂ{iéﬂty%&wito%f tr‘fe"@efﬁ’lflt mail-
the criteria may be 8 used.” However, the use of nore
Sallirige fritskvAI e HeS riaf) &é%etreﬁld?fff‘o?'e%éa ld, thb lhe.%;ﬁeme may, jnitially be

deternmination that the mail box has no nm

&onfigeretido pEIMEI Malitbea Raes bverl 99 40hutbh S As E{%@és%@fig tgF_{%Er detail

enbodi nents di scussed with reference to

Bolow kit fefbnBO!thi M1E:. O, tRe UsHingS enfihe DX il )
server 112 for updating o? i@ngigl gﬁ%}\n t h%é ?gebr?ontggépélg%ipcogmg to

ddiermind B thire RES BE&S reRbnt Avik MRS FRotdR¥ el Emaitokf&khich case
to synchronization between a& nmailbox 1n a mail server

98 hallingBinterddl 1i€ BhortéHed! & neldabEithd Hq&¥y & haild i i
not qu? synchronization)nand formargingygﬁiégﬂ%?ﬁ%mmg'ThS
inbreaseew palling trequmey rsvidaai thl WseP it Sl & Fhaild Qpaﬂea'r:‘?éal-time
exanpl e, a user's external nmail boxes) POP servers) can
faehiomt egrated 10 with hi s/ her main mail box provided by

the user's ISP, to consolidate the different externa

[0016]0ax giscisdbe abbR:, DhRALE pBWiHe%ﬂﬁ@‘%n?ﬁl%ﬁ%@f'e&d&@ & Errent list
managi ng and checking of emails fromthe different

ofehbsaage SDs front ihe nRiThRAlIEING, fdrforags Y Gk iREMAl QS{aPase. The
i ncorporates polling engine 108 to poll the externa
mai | boxes and forward (e.g. send) the retrieved new
nmessages to the custoner's nal n nai | boxes. 1S [ 0028]
According to the enbodi nent of FIG 4, each user of a
nobi |l e device 100 is provided with a nobile nmail box
that is accessible via a wreless service engi ne 400
over the wireless network 102. As di scussed above, it
is possible for a user to integrate nmultiple externa
mai | box accounts 404, 406, etc. (e.g. POP, AQ.,

Hot mai |, Yahoo, etc.) to their main account 402, by

s o A - - ~ N
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di sposed between the main mail box 402 and t he external

mai | boxes 404, 406, etc., as soon as new e-mails from

the external mail boxes are polled and sent/forwarded

to the user's main mail box 402, the nessages are

treated as "new e-mails" wthin the mail box 402 and

are imedi ately "pushed" to the user's nobile device

paling engitédi168 caspareshtbe 2B rrpntdise hpthevist of mMessage Msestored in the
used in the polling engine 108 to regul ate polling of
tiatab&se aea tesuh af a previdns pelt A4y, mdddage €D i the current list is not found
Synchroni zati on between the user's main nail box 402

arttie tisteof peevious medsialje |Diestored id G datatpsef ©isaebniad thibe a new e-
wirel ess service engine 400. [0029] The

alad v@yrth smizabiend okddia themetakes midcd bawpsretherrhotiiplevicatiooand the
are intended to be exanples only. Those of skill in

triaé sarver Mg, Rdrfeach retrievasdad-mail Sthe Mekishy€ #) iaddeind the database
variations to the particul ar enbodi nents. For exanpl e,

86 b do grevent suirsehesntad-retribadidorng tHesné@ poll.af bhméssags ID in the
i nprovenent to the adaptive polling nethod shown in

Eurfant Bst is found it et engtiask cidlist dbeineldte beRinhuMl nksage and is ignored
enpl oying pre-enptive criteria set forth above may be
(epthertanibade vérhdinglunddalgdd ArGDRY syP¢Ridhizalsh takes place),

determ nation of event state 206 or change in polling

footte) Fid. 2268/ ibkOdiagram ilistraviRg hAbiitive thofing @kabioh path according
polling interval to and/or user initiated nessage

ReUd. @it i pitRion s 0md3; 1189 @ledt ARJuBEY| 28882 The process starts
follow ng which the user device or nailbox is updated

Wwith €he pollingeengifke a D8 irgittianing A its Mitidd poliRGRIRE 200 -(Fe., the default
" no" deci?cgeon at 306), wi t%o_ut nodi 1P$i ngg%t he po!(l I ng

pailirey ivedrval)ETae pMIihQ@lﬁbinEDI@BftH@é arpdif202N8 thehdiin@rver 112 (or
interval, this varration results in inproved

S0ef @naBeeer Pi0) slhich Bré?écké‘%rli’f’fb%ﬁﬁ? SR Jut@isihg Ml TRepoll 202
[0030] Al suct’w nmodi fications and varl a@?oéns ar eﬁ'e'-:'po 02 may
BOERIGEIeR itekriaMy bs GRAGNE bNBe Idefilit iPfing GRBGaLhreliDEsly estfglished,
invention as defined by the clains appended hereto.

Meterhallycisad redit bbthe Liser! dheamn?ﬁfdﬁmdii\é%hl@m& ho8ildBEIF100. The

for updating data between at Teast one data server an

detamshifitite GAINAFY BBkt QBoWEY L Qfe pbilify ATMEPNETERES and compares the
conprising: retrieving current pre-enptive criteria

durentt figti 6} Bésshg@IDs WA tHElSt Srelivasly sPréP PHe! ﬂab}%ie,detc.) The
current pre-enptive criteria to previously store

reselt ofMbieipott 200ithen trijgerNgh event RE4 AR WY cISifbdC4Y &ifRF positive or
pre-enptive criteria does not equal said previously

rgatiel208. eviermatively i6 te @lehfthah®l o fatibGered 3k & dalifof the user
bet ween sai d data server and

checking messages on his/her mobile device, a positive event state occurs. A positive
event increases the polling interval 208 and a negative event decreases the polling
interval 210. Once the event is determined, the system henceforth operates in its new

polling state 212. If there is further activity, a new poll is triggered 202 and the process

flow repeats itself.
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nobi | e comuni cati on device, and ot herw se pre-enpting
said updating of said data 10 between said data server
and nobil e comuni cati on device. 2. The inprovenent of
claim1l1l, wherein said data server is a mail server
with a mailbox for storing e-mails identified by
respective nessage | Ds, and said pre-enptive criteria

WA of he mailbox, th
DuSa Lo A R T 1 ARl o o, o

L&sretHeckBE SABSahE: od- theNmabilcdaitd, V&c. pEHrhﬁ]Ss 'B‘Ftr{éggtive events
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devnce. For example, if the default polling interval is once every 15 minutes and the

user receives frequent new messages (i.e. successive positive events), the polling
engine 108 may increase the polling interval to once every 1 or 2 minutes. With this
increased polling rate, messages arrive more quickly at the user's mobile device 100,
thereby providing a perception of better and faster performance.

[0021] Based on the specific users and their usage patterns, U.S. Patent Application
No. 60/493,118, discloses a module for the polling engine 108 that can adapt to a
user's usage pattern, based on the time of day, day of the week, and heuristic
comparison of previous usage activities at that time. The module learns the user's
routine and automatically configures the polling interval for polls to the user's mobile
device. For example, a busy user can have the polling engine 108 set a positive event

(increased polling) first thing in the morning to download all of his incoming messages,
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there is no need to compare the message ID list (i.e. a "no” decision at 306). However,
whenever there has been a change in any one of the pre-emptive criteria (i.e. a ‘yes”
decision at 306), then the comparision of message ID list is performed 308.
[0025] It should be noted that it is not necessary for all three criteria to be used for
detecting new mails. Depending on the availability of these criteria from the mail server

112 (mail protocol — e.g. POP, IMAP, etc.) , only one, or two of the criteria may be
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[0026] Also, whereas the embodiments discussed with reference to FIG. 1 to FIG. 3,
relate to polling of a user's mailbox in mail server 112 for updating of emails with
remote device 100, the principles of the invention may be extended to synchronization
between a mailbox in a mail server and a mail client, or to retrieiving new mail (i.e. not
full synchronization) and forwarding or sending the new mail to another mailbox or
service.

[0027] For example, a user's external mailbox(es) POP server(s) can be integrated
with his/her main mailbox provided by the user's ISP, to consolidate the different
external mailboxes into one single mailboxand thereby simplify managing and checking
of emails from the different mailboxes. In this embodiment, the service provider
incorporates polling engine 108 to poll the external mailboxes and forward (e.g. send)
the retrieved new messages to the customer’s main mailboxes.

[0028] According to the embodiment of FiG. 4, each user of a mobile device 100 is
provided with a mobile mailbox that is accessible via a wireless service engine 400
over the wireless network 102. As discussed above, it is possible for a user to integrate
multiple external mailbox accounts 404, 406, etc. (e.g. POP, AOL, Hotmail, Yahoo,
etc.) to their main account 402, by providing the service engine 400 with appropriate
logins and passwords to access the external mailboxes. With the polling engine 108
disposed between the main mailbox 402 and the external mailboxes 404, 406, etc., as
soon as new e-mails from the external mailboxes are polled and sent/forwarded to the
user's main mailbox 402, the messages are treated as “new e-mails” within the mailbox
402 and are immediately “pushed” to the user's mobile device 100. In this case, the

pre-emptive criteria are used in the polling engine 108 to regulate polling of the
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embodiment is set forth as an improvement to the adaptive polling method shown in

FIG. 2, it is contemplated that the method of employing pre-emptive criteria set forth
above may be implemented without any trigger event 204, determination of event state
206 or change in polling interval 208/210. In this variation, the default polling interval
and/or user initiated message send/receive are used to trigger the poll 202 following
which the user device or mailbox is updated (i.e. a “yes” decision at 306) or pre-empted
(.e. a “no” decision at 306), without modifying the polling interval. Even without
modification of the polling interval, this variation results in improved performance by
eliminating unnecessary polling.

[0030] All such modifications and variations are possible without departing from the

scope of the invention as defined by the claims appended hereto.
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comparing said current pre-emptive criteria to previously stored pre-emptive
criteria; and

in the event said current pre-emptive criteria does not equal said previously
stored pre-emptive criteria then updating said data between said data server and

mobile communication device, and otherwise pre-empting said updating of said data

between said data server and mobile communication device.

2. The improvement of claim 1, wherein said data server is a mail server with a
mailbox for storing e-mails identified by respective message IDs, and said pre-emptive
criteria are selected from the group comprising number of messages in said mailbox,

mailbox size, and most recent message ID.

3. In an adaptive polling method for updating e-mails between a main mailbox in
a mail server and multiple external mailboxes, the improvement comprising;

retrieving current pre-emptive criteria from said muitiple mailboxes:

comparing said current pre-emptive criteria to previously stored pre-emptive
criteria for respective ones of said multiple mailboxes; and

in the event said current pre-emptive criteria does not equal said previously
stored pre-emptive criteria then updating said e-mails between said main mailbox and
said multiple mailboxes, and otherwise pre-empting said updating of said e-mails

between said main mailbox and said muttiple mailboxes.
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5=>"7 ORWileleELdMhYNEEST VDN comprising:

a mobile device accessible via a wireless network;

a mobile mailbox for storing user e-mails;

a wireless service engine for controlling data communication over said

wireless network between said mobile device and said mobile mailbox;

a plurality of external user mailboxes; and

a polling engine in communication with said mobile mailbox and said plurality
of external user mailboxes, for retrieving current pre-emptive criteria from said plurality
of external user mailboxes, comparing said current pre-emptive criteria to previously
stored pre-emptive criteria for respective ones of said piurality of external user
mailboxes, and in the event said current pre-emptive criteria does not equal said
previously stored pre-emptive criteria then updating said e-mails between said mobile
mailbox and said plurality of external user mailboxes, and otherwise pre-empting said
updating of said e-mails between said mobile mailbox and said plurality of external

user mailboxes.
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