APPARATUS, AND ASSOCI ATED METHOD, FOR FACI LI TATI NG DELI VERY AND PROCESSI NG
OF PUSH CONTENT [0001] The present invention relates generally to a manner
by which to facilitate the delivery of, and processing of, push content.
More particularly, the present invention relates to apparatus, and an
~associ ated nmethod, for operating upon the content in a manner that results
in the reduction of the anount of outdated content that is comuni cated and
to provide for processing of the content wthout need for an application,

wi th which the push content is associated, to be active. [0002] Wen

| ¢ X bi l " ) ; { ent
A L e el
€ tsS of radi f or

requiring Sser anmoun 0 resources e comuni cation of the
needed content. Background of the Invention [0003] Technol ogical
advancenments in comuni cation technol ogi es have permtted the devel opnent,
depl oy mento00ehe BRYLA InHHHER rOlhtcTBRYerABMd ¥ REInS byt FATRUND ARdilIQR: GY¥St ens.
The field of nobile comruni cations, for 1 nstance, has exhibited significant
growt h. Adeliversbof, end orosessingaef, pushsgostantrs Mare pantigulagy, the present invention

communi cat k on-t echnol ogy advancenents, -have been depl oyed and, used by many
or t el eptfU: o LG 2 Homse et it Som G et Bipre e gapcte B o
Nessages, maAmeruh€ aétts Hat thePredbetant of Qhs taiRmbnd- Haamed GoaRdt itgtiant
messagi ng schenes, have historically provided for the comunication of

al phanunegqrempicetedeand ageprovisieati Poesssimefi thecennient wishausmesd £o1 ens. As the
capabi | I t§aficod Rl it AITIIR BbAOR i YRbEMR! ARy aNd continue Lo

i mprove, I'Te " ¢onmuni cat1on systens are | ncteasingly able to comunicate
g:onlt eg_t tmfrgz] W}mif rienplii artéd;in_asdtwlﬁle, [oﬁ@&k}_r&hushemh SINAG eti@esyéﬁtmsﬂxp

i ncl udi ng the aforenentioned instant, messagi ng, schene,  provides uni que
comuni ca?qné‘??tdﬁl\iizr?ﬁt’%ﬁ‘iémflrp@?ﬁﬁedt ﬁéicwﬁye pthy g mereFRe et dls caused
to be deljoigiii kP HRTANNGE AP ReddRitel Tkt BothmBRTchligH b ihAREL

required 5% t g %e&?ce to ret?%%veetheeco%tent. %%?e(%?nekytdgﬁ%gggy of the
- content icmprtanges the utility of the comrunication service in which the push
content is

Background of the Invention

[0003] Technological advancements in communication technologies have permitted
the development, deployment, and popular usage of many new types of
communication systems. The field of mobile communications, for instance, has
exhibited significant growth. And mobile communication systems, making use of
communication-technology advancements, have been deployed and used by many for
telephonic communications as well as communication of data. E-mail messages,
communicated both pursuant to store-and-forward and instant messaging schemes,
have historically provided for the communication of alphanumeric text messages to
and from mobile communication stations. As the capabilities of mobile
communication systems improve, and continue to improve, mobile communication
systems are increasingly able to communicate content that is more data-intensive.

[0004] Push-message services, including the aforementioned instant messaging
scheme, provides unique communication advantages in that the content that is
communicated is caused to be delivered to a communication device without particular
action required of the device to refrieve the content. More timely delivery of the

content improves the utility of the communication service in which the push content is
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communi cated. In contrast, data conmunication schenes that are of a

request -response type typically require a user to generate a request and a
one-time response is nade to the request. [0005] Various proposals are
under consideration by which to standardi ze vari ous aspects of push content
communi cations. For instance, the Open Mbile Alliance (OVA) Limted is
promul gati ng a docunent entitled, "Dynam c Content Delivery Requirenents",
pertaining to requirenments and protocols associated with content for
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client, or third party. Additionaltly, the push event is sometimes also performed as the
result of a data broadcast to a selected group of client devices.

[0007] Due to the limited bandwidth available for communications by way of a radio
air interface in a mobile communication system, efforts are made to utilize the
available bandwidth efficiently. And, to maximize an end-user’s experience, efforts
are also made to effectuate the timely delivery, and display, of pushed content.

{0008] Any additional manner that would further reduce commurication bandwidth
requirements to communicate push content and permit more timely processing and
display of the push content would be advantageous. An end user’s experience, when
viewing a display based upon, or using, the pushed content, would be improved as up-
to-date information would be displayed in a timely fashion without display of
outdated infonﬁation.

[0009] It 1s in light of this background information related to the communication of

push content that the significant improvements of the present invention have evolved.



[0010] Figure 1 illustrates a functional block diagramof a radio
communi cation systemin which an enbodi nent of the present invention is
operable. [0011] Figure 2 illustrates a functional block diagram of
portions of a conmunication device operable pursuant to an enbodi nent of
the present invention. [0012] Figure 3 illustrates a functional bl ock
diagramsimlar to that showmn in Figure 2, but here representative of

al ternate operation of an enbodi nent of the present invention. [0013]

Figure 4 illustrates a reppgseDbaiiptidnf the Di8Wost ructure in an
application message store during Tirst _exenplary operation of a
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2, but here representative of alternate operation of an embodiment of the present

invention.

[0013] Figure 4 illustrates a representation of a queue structure in an application
message store during first exemplary operation of a communication device of an

- embodiment of the present invention.

[0014] Figure 5 illustrates a representation, similar to that shown in Figure 4, but here
representative of the queue structure when the communication device is operated in
another manner. _

[0015] Figure 6 illustrates a method flow diagram listing the method of operation of

an embodiment of the present invention.

Detailed Description

[0016] The present invention, accordingly, advantageously provides apparatus, and an
associated method, by which to facilitate the delivery of, and processing of, push
content.

[0017] Through operation of an embodiment of the present invention, a manner is
provided for operating upon the push content in a manner that results in a reduction of
the amount of outdated data that is communicated and that provides for processing of
the data without need for an application with which the push content is associated.
[0018] When implemented in a radio mobile, or other, communication system, the
push content is efficiently communicated and processed, available for display, such as
by viewing or play-out, by an end-user of a mobile, or other, communication station.
The push data is communicated in a timely manner while also permitting the
bandwidth required for its communication to be reduced relative to conventional

mechanisms and procedures.



[ 0017] Through operation of an enbodi nent of the present invention, a
manner i s provided for operating upon the push content in a nmanner that
results in a reduction of the amount of outdated data that is comuni cated
and that provides for processing of the data w thout need for an
application with which the push content is associated. [0018] When

i nplenmented in a radio nobile, or other, conmunication system the push
content is efficiently conmuni cated and processed, avail able for display,
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communi cation station. The push data is conmunicated in a tinmely manner
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{0023] In another aspect of the present invention, the special attribute operations are

performed at the mobile communication station. When a replace operation is carried
out on notifications, once provided to a mobile communication station, the replace
operation removes outdated notifications so that the notifications are not displayed
and viewed by an end-user of the communication station. Only timely notifications
are viewed. Notifications are time-ordered or time-stamped, again to identify at least

a relative timeliness of the notifications. And, by removing the outdated notifications
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at the nobile station, limted storage space at a nobile station queue is

|l ess likely to be used beyond its capacity. [0024] Wen the background
processing attribute is operated at the nobile conmunication station,
operations are perfornmed upon notifications queued at the nobile

communi cation station. By perform ng background processi ng operations, an
application with which the notifications are associ ated need not be active.
Del ays are avoided that would otherwise result if the processing operations
wer e requiy #d richileatdRhaliftted Ridrdge! PpacABSORIOBIIE BiaBBP GheRL s Qks HRERBS

active. [0025] Through the identification and operation of the speci al
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correspong‘%%edt%ﬁ%%eﬁfﬂ‘bag?‘{%ﬁ%wﬁ%‘i ficeﬁltef‘ﬁgfwgttri bute of the at |east the

first sel gpbsPTRRMLA At |RAHAERLAS Shd bptdiohPet Ghe [HRE] RebEkS |
therefore, first to Figure 1, a comunication syste shown gene aPIy at
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station 14 by. way of. a radio air .interface 16. In .the exenplary .

|l ement SHCBSE SRR L0 MIe conmimic IR Ayl i I peation ¢ ne
mobi | e st gftthe pusiébndnt iwhamdydl € station to the network part. For purposes
of describing exenplary operation of an enbodi nent of the present

i nvent i on[OOgg}ﬁmWﬁ%f‘am ether aspgeth, berefant anparajis and anassociatedmegtiodeld to, t he
networ k part e .mhj | tlon.}4. s e ribed. h ription
is by wa 8%”‘%%?% & buélmnﬁ‘luﬁ%aglgbi gﬁ‘;%}? @%éﬁ%belgt p%)?&a?ﬁepomabiq%éﬁsf glﬁ;&%n to the
net wor k peshmimsicafial efems) Y saifidation processidp0RB]buldidenelionas korfRiuted to her e
shown to jnclude an ac:ﬁess network (AN) 18 and a data network 22 suitably

N)
connect edIEHLY etlolgattre firstpselegin, ROEERaNER IERFRISRE; ajirbyte. THe PRsh goH@ttwor k 22
here for n@p&at@@ﬁ‘&%%%@ﬁ%ﬁeﬁﬁb%&f@aﬁ%ﬂg Bt g frglﬁsgiéate@rr{aﬁhcat%damﬁﬂ%ﬁ' cation

devi ces, such as t pplication server 24 that contains, or generates,
cont ent , terrdcadhapiish cntent.n®be phedr @interb @pemicnis echfignraktoaoremit epdn fheovi der .

push content in a manner corresponding to an appropriate notification attribute of the

at least the first selected notification processing attribute.

[0027] Referring, therefore, first to Figure 1, a communication system, shown
generally at 10, provides for radio communication between a network part 12 and a
mobile station 14 by way of a radio air interface 16. In the exemplary
implementation, content is communicated both by the network part to the mobile
station and by the mobile station to the network part. For purposes of describing
exemplary operation of an embodiment of the present invention, communication of
push content originated at, or provided to, the network part to the mobile station 14
shall be described. Such description is by way of example. Communication of
content by the mobile station to the network part is analogously carried out.

[0028] The network part is here shown to include an access network (AN) 18 and a
data network 22 suitably connected theretogether in communication connectivity.

The data network 22 here forms a packet data network, such as the Internet, and
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[ 0029] The network part also includes a proxy server 26, here connected to
the access network 18 and to the data network 22. Content sourced at the
application server is, pursuant to conventional operation, routed to the
proxy server by way of the data network. And the proxy server perfornms a
direct wireless push to the nobile station by way of the access network and
the radio air interface, for subsequent forwarding on to the nobile station
by way of the radio air interface 16. [0030] Content data, herein referred
t o as notdofhdtitA8. devReR USHEds 1R dppBcdiRRi sefred DAhARCARIMRISH M@eratde
notifications to the nobile station without requiring separate requests to
be nade Ispntenb apdBhdll aktimes, bareimherefwiid te 28 p gpntent pravidgdes transcei ver

e o . ! ”
The- mooi 110080 FrRRAFRGH b heol! SRR heRRf po e SRRl FERINRR . 01 o

appl i cat i gworknl 2@l toahd U reREverk M2TeDdnter@son@ed at theadpblicatidngeser Bgent  t hat
consunes content pushed to the nobile station And content data 38,
associ at edrsanhte renveshenshopsrationt rostrd ivethadueay server BY riat pleiestidin.
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24 offers dynam c cont'ent’, e.g., a push-ena web service, an
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nmobi |l e station 14, VWhen content .iis tg be .co njcated to a nobile station,
the cont eftiog %Whlé?stgfé%'gywmédé%réfﬁ?atrdn&e%y ’r Xy server 26 that, in

turn, degbm}%&n&n%ﬁt ﬁa{ein%fe&l&d% ROhbtifGaAbAL dﬁlﬁﬁ £ B8 b0 3dtiod he proxy
2 | ers,

server Interacts w th external content provi , such as the content
provi der tbaleheet thé notifecatippd focthe nmibils statien vithontwequiring sapdsateee@rsalsitons, such

th bi | e, stati 4, and licat | i dent th t. |
oper at 1 orb T b 5 SRR Son TR SO AT BB ST 6 SRGTHAT | cat i on
wor k- f | owgplRednit@e By tah@arsaiif PRt 32 9 8 abcadiél phit S4MDIThE enéHiRt dt@brafldo Pr ovi des

m scel | aneous radi o optim zation services, such as_protocol and format
t ransf or rinelndess 2 senfentulcliantddbi wepipsentasivgophran spphieajienofanc gppliagtiolvhen a
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subscri ptions, and ofher Set’vi*Ces. € exe enent ati on,

t he nobi | gatihat Ahcditérdtiiata 38 assutetedpitartat vontét difentndenbadataeiotaref t he
present invention. The apparatus is functionally represented, fornmed of
functi ondlrtBetesheWas, i npl enentabl e in any desired manner, such as by

e O PR G oS O TR e, e
dynamic content, e.g., a push-enabled XML web service, and supports content
subscription by, or on behalf of, an end-user of the mobile station 14. When content
is to be communicated to a mobile station, the content provider sends the content to
the proxy server 26 that, in turn, delivers the content using a notification mechanism.
[0032] The proxy server 26 interacts with external content providers, such as the
content provider formed of the application server 24 and with mobile stations, such as
the mobile station 14, and the applications resident thereat. In operation, the proxy
server further mediates subscription and notification work flows between the content
provider and the mobile station and provides miscellaneous radio optimization
servicés, such as protoco! and format transformations, scheduled delivery, temporary
storage of content when a mobile station is out of communication range, broadcast
services, group subscriptions, and other services.

[0033] In the exemplary implementation, the mobile station further includes apparatus

42 of an embodiment of the present invention. The apparatus is functionally

represented, formed of functional elements, implementable in any desired manner,
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[ 0034] The apparatus al so includes netadata, also shown at 40, that is
associated with the content data 36. The netadata includes, pursuant to an
enbodi ment of the present invention, attributes formng notification
processing attributes that are added, e.g., at the application devel opnent
time. Alternately, the notification processing attributes are | oaded into
the content client 36, e.g., at an application provisioning phase. O, the
notification provisioning attri butes are added to an application depl oynent
descri pt afcRrasCRP R wAB NhdpRihentRione smﬁreaifrﬁf.[ﬂbﬁl!éh@tiﬂt)@r u§if¥ aldpitthis St at i on.
[ 0035] The apparatus further includes an identifier 46 and an operator 48.
The i dentéxepwable bgpracksstag eitamitnoand figmwiash processing attributes, and the
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content data 38 and netadata 40. [0037] In one exenplary enbodi ment of the
present imeeive pash34 o rceqivanetietidas, ég- aontentyiata phgreddo thayoebild datidnon
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pr ocessi e o RSVRE . ' doi ng
S0, the crazatmbdythe edkh SRR o B BbEAE ik 22 RN

i mpl enentlat amexemplbac knplomedtapjomcéidferant cpetatiohsitee perfommadhet thet prbkygat i on
processing attribute, ab 0 identi fi&%(_?at the content netadata, or el sewhere,
such as aFr%h 280 st ithe, mosHe ERoBy et HFEE OPRREPIS MOKEVE:. SHNELRT SHRRI f est .

The back g QuaekREYGESS|RE cdfdafdddhient Mkﬁ%&e@&ﬁfn@%@ﬁdiﬁg’ of BRhQBRIAL SVer is used

by a content client to process content en its associated targe

appl i cat itbe airsand e clisplaying subbrevatant 4s anvshd vagr ofl the mabilectativnn atnd, et ween

properti de iR on Ber BEE & R B Sttt T B! R Rkl

i mpl ement sy dr@bdied & tRsplchitor vz QAtigobviaeladat a, | oaded into the server

proxy or content client, as shown, at the application gr ovi si_oni ng stage.
S

Al t er nat d0Q36]tHerei Hiempparafusns4 smbadied at she REOXYPIFFYE 46 iSHBAWH & 1S dhe
descri pt of ;-0L.. C i i i r

o tar e ST ERNES] BRBI RGO s PR Gs BeTontht fyd 3 R BRHEE &7,
system deb3Vdhyordnekepipdagsahb@iimentnof tife p@tdénorisvdntiah, & abpibe dburdatbé sane
dynam c content is carrjed out. Notifications that relate ao the same
dynani ¢ el foams arpgtidicalien prpogesng attrbyte. Thegeplaee pyidated Gtiribieds i ons.

vhen. mul sph S LAdENDRY bldbfRhl B o TR) Bl sdUeda SRy RikolusHE . O

application nessage store, avallable storade capacity is 1nefficie

utili zed asdaedatnitdnt oatilenfoniréflacing pantipef @rtdzied cadeattenth vave couwtentedn dat a
contained in all other like pnotifications.. The.notifjcation with e nost
up- t o- dattB® CHIRIATY | ERIGHERIANPR, ZERRFSIRE JR nRerfmer bt P8 OPSEHOBAfp! & of a
i ke not a0t dositidnsd RIRAURH EortBA RS hot Y REBRE] PRALI PrdicBling Qagk,
particul ar location, a subsequent stock qudte for a particular stock, etc.
[0041] In a replace outdated delivery node of operation, a replace outdated
notification processing attribute, herein also referred to as RU, provides
a mechani sm and a net hodol ogy for repl7acenent of notifications that contain
outdated content. The replace outdated attribute is realized advantageously
in a systemthat experiences a backlog of |ike notifications in one or nore
of its application nessage stores, such as at any of the elenents of the
conmmuni cation system 10, particularly the content provider, the proxy

o o, 4 N o e o

(D




al so occurs when a target content consuner is unavailable for an extended
period of time. And, a backl og sonetines occurs when a content source
produces nessages in bursts. Any of these situations is susceptible to
occur in a radio or nobile comunication system For instance, the nobile
station 14 is sonetimes positioned out of coverage during travel or is
unabl e to receive data when operated i n anot her node, such as when operated
pursuant to a voice telephonic call. And, in an energency situation that
resul ts igagadpphived @ Aehvial By thkfend usbracBy dghgab, tetdnlliwat expesiendets
suscepti bl e, the use of RO processing associated with the replace outdated
attribut el¥¥Aved-n such instances, avoid or linmit comunication failures.
[0042] Wh i repl e -Qn tfd 400s are
o der e, ORI ¥hee dhorplolP b Rnh R s SRGHANA proRBlsle SRkbAR

cont ai nedfairims tthenstifidafion ptacossng Byripriavals rigni figdatstharpntegt, matadeis tor
up-to-daté notification is ic{ent_ifiec{ anongst a set of |ike notifications.
Oper at | onSSHPIETHSUGHAF 4t B 2pphicatipr dep QWE‘F%&?FI‘EP"B’P et HGOHRY MEUsHfi cati on
of the Q5 Hhat b j ISP, ' Ihbia03a t ki ng of
notifi cg?? %enchvlég?o Hﬁilraelg Bgl%%f“ O&%%P%gh %si%é%g?ggntﬁgﬁp gllragﬁt IhéDis{s)edi t!;syagl SO
provi ded dontérheliopep giroress Fomtentghhdrhiés asseciafed umigquapplisstiagts inactive or

i dentification t he operator i bl.e. to replace an outdated notification,
or part oforTEnt i el 4%l or roordindle bRy SEE R BiereeT PL BRI B dat od
attri but eaff fobddPodr@RhédesNg notification. [0043] Additionally, a manner is
provided for correlating notifications with respect to dynam c content

cont ai ned 00391 ke nprapeiteat i bhs. the ouifingtion  [precessieg i pitdbutpHngni pne
facilitated., And,..in _one,inpl n iLon, . th rataqr rfor

Fepl aceneiipgRgidh ARy 894 ARGREE Kelea ot REBHFHRL BERELES o8 ot ¢ e
al gori t hnggutean | clieft, tasnEHONGY, dt Othe I ipliastiong pewvisi@tieg stigke Adkidatat@tihens w th
the up-to-date notifications. A replacenent algorithmis inplenentable,
e.g., to BEormagian pypadied tp dasepnlication deplpyaed, deSFROLAFERSH Mfed8ed. And,
n an al LGl gkl ARbIE T AiQlbr sbithErd@Rfhagh@Ol 1 Lhirs are used. For

i nstance, 1n one 1 nplenentation, the netadata 40 carries rule information
or provi d@94Q] In exempiary epentoc ef the camnextieatioalsystehedelWeanand aosdssingat i on

based, the.repl ace outdated attribute, in one inplenentatioqn,..contains

U anst or i P eatpsal e o e spome gtk SoNetch SHTEA S MRUEEGHa

transf or n@bi edateh@dt theNQuled dPemBR Pddntdht tRe FBfeRl A8t RAeiNOkt fintR! hoNikEESSage.

A radi o communi cation system nakes _gar_tl cul ar advant ageous use of a repl ace
out dat ed mfivativsm Witkre muittinte tike poiteations gre maintaingd in ardediiverycpieneirtircat i on
systemis_s tinmes sl ower than e content delivery.r.at times due to
Yo ted rERORILFsef e ArisbfiopPPEecTRe! Bh et GRkf, pRER % st

wi rel ess metfivatibn wiliGinbstQipadoldate doftehtOotdr@riveg| datd bentdiaédiie aldfotlidrdikeper at i ng

characteristics of wireless networks and the nobility of a npbile station,
the |ink eRéticatiensypbhe aotiication avith the mopertpdaigsentenhis tpisplle ashasti on and

the wrel . i i rar I I.s.Severed,
the del 1 veron SPIllBibe; urUBARRCLEN Bl Ao kAR B PR tal ekt 2] o
t 0 prevenpera@mhgeta pardedibdocationt heubseliudnt stotiatjuan forvapdaroadandtoddd, eles
transport_protocols control cantent delivery_ by tenporarily suspendi ng the
cont ent J@Bf"ﬁbﬁ‘y a F@g@ﬁj O‘ﬁﬁlﬁ_ gﬂd&%?’a’ﬂc’gﬁ . "Pﬁ‘é‘ﬁggpIa‘a(‘i‘%l31 a4 i‘l’ﬂ
attri but eyoifchHist gl%&:estsl}% ARt heleh élg@ré}farréd]tot%ei{@,eﬁm{dés R#hdchafibtah as at

the proxy server or application server, the backlog of notifications is

al | evi at exhdoa metbleldlegys fafreplaperotriteni noifferativhe thagé poaee outdditledbnfmbvi des
for ordering of notjifjcati.ons, a nos ecent notification is generally the
o5t up. ¢ Deplach Shidetel FHHBIE infraliosd ad RBEEPET e 4iERlens Tt SFRRER oue 1o
sort notif bexdLaEliRASAHiIRs th&el ort lBRSoOts Afplicain mbshes BRER, Qrder i ng
procedures can, or course, alternately be carried out to order the

noti fi catdsoaisany| of thasldmantsegl sl econymimisatéaresitstant A, parbclpile dbe eondentr e
correlated with respect to th nami.c nte i i

ot 11 cadtigheet FEPRES bevde i B RRPHE 0L e SMBRLGR L Yot Mhapes, | ooy

| D that ughé&glcyntegleftbidssiag ratedalsbow@ b a $ohtedf d@bicpdrdiy. WaAdit@RIY,i cation
and, hence, a group of like notifications. The keep last identification is
formed, eagklogs pefwr svhgndew cantepldquley sespsnd theadeliveryadthe cadsntp A backlye, one
for each key field data field defined jn the notification. A keyed data
field includes a field that is mappedgto sone data record in an application
data store. In the exenplary inplenentation, for purposes of sinplicity,
the order of the pairings in the keep last identification is defined in
accordance with the depth first order traversal of the notification data
structure. O her orderings of pairings in the keep last identification are
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notification nessage is added to the nessage store. In a replace outdated
equal s replaced by IDwith ID = "# #", the notification specified by the
identification attribute is replaced with a new notification nessage. In a
repl ace fragnent node of operation, the structure of the notification
nmessage corresponds to the XM., or other, elenent to be replaced. The
notification specified by the identification attribute is retrieved froma
nmessage fsft ore and the specified elenent is replaced with the content of the
new not i . e ﬁm?é%, I LAS, e.g.,
an arbit ragtsg)flé é&‘g awgypae?a?gét}gﬁh?gi (a:.&El nary k\?%rvﬁﬂel‘{,]ﬁ'eg{rroraa(ﬁl ‘T%%ﬂ%%%gﬁ&g?gi t rarg
data, e.gime. vAdéon bickkansonletings oepiraehehnanafent satreoprodocks mdshages n
notification nmessage. contains . .the. t ransfgélnat i on informtion thaf%eihs to be

appl i ed toss-pafay cefl dress Higatiens ioerserubleol?, OFFUralh RGNS O (&P

attribut ecoxﬁmﬁﬁ@ﬁffo irsﬁaemer&rQnﬁhﬁcePﬁFeVﬂn%ﬁ% 89tdd 1 £ iPngimeNRsitione

_ d
transformation rnfo tion 1s presented, e.qg., as an attached XSLT
docunent ,oud off icokertge duringStravel @c usrendble ¢v receivierdats when vpenatson mapihsn

handl er. [0046] Wien the replace outdated attribute is erat ed. i
repl ace éL?‘?%r ll’i_cﬂﬁswh'%é’?e’%te%eﬁ?rﬁ‘d@qa g?)r‘i'otl"‘r?nﬁf? 8%cﬁ£gd,g%‘§dmlt a%aol dest
of like Be%éééérﬁ?tsﬁtﬁaﬁ)d fhal RBUACERG: pEk pdtRod SSttaBE, backRgpOF nbiifiadioass are

di scarde ection of this algorithmpernmts reservation of the rate of
dynam ¢ contsesteptiblei vl yse af RO praspssiies mesociatadg oritht the replaget eptdzed| y

enpl oyed. en execut ed new notifj.catiaon. i t he application
message éE%‘mPB{,% CéletlBrSB%hslS 5% %VOCB‘? aﬁpﬁgcofl,fl%@?ﬁgggg}ﬂr?&I i ke notifications
are di scgpoer]. whbeRathing sepd agRaRNbutdhigdrdpefiiohs nutifidatioas ard beiepsdder of
the dynam c content delivery is preserved. [0047] The follqw pg exanpl es
denonst r sueh aspmitharaspest op e plappaced Sint é&%%cn%ﬁ%i%‘%ﬂ“ﬁ‘%e‘g Bith¢ er ent -
type of cgQ L an -ﬁggﬂgﬂ vl epl : or
i dentifi &O%W%O%bﬁffé}gv I ohs 62@3@%?%&}2%3@%@%@%?@%& cﬁlﬁg‘?i on
gr ]9; edur m%r{g@oag 8t ofhikefmotifioationy. @yichaibne bytheleparatoher fiolel stamnpige Xl

e t : ' I on:
nar‘r;az'l' &?%ﬁ@--a%@i9&%?@p@%aggfs the Aglglstl Cuap}—tlogci"z{te SI?O%QBOIT dl%t %rovid’ed.

Additionally, tracking of notifications with respect to unique message identifiers (IDs)

is also provided by the operator. Through the use of unique message identifications,
the operator is able to replace an outdated notification, or part of it, using
identification information from the replace outdated attribute of the replacing
notification.

[0043] Additionally, a manner is provided for correlating notifications with respect to
dynamic content contained in the notifications. Grouping of like notifications is
facilitated. And, in one implementation, the operator performs a replacement
algorithm for replacing outdated notification. Execution of the algorithm provides a
manner for replacing outdated like notifications with the up-to-date notifications. A
replacement algorithm is implementable, e.g., to be time based, identification based,
or transformation based. And, in an alternate implementation, rule based algorithms
are used. For instance, in one implementation, the metadata 40 carries rule
information or provides a link or reference to an external rule. When transformation
based, the replace outdated attribute, in one implementation, contains transformation
script, e.g., XSLT, or makes reference or link to a transformation that should be
applied to an outdated notification message. A radio communication system makes

particular advantageous use of a replace outdated mechanism. The content processing
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<field nane="intField" type="int" <field nanme="stringFi el d"

t ype="Dat aTypeB" </data> <data nane="DataTypeB" key="strField" <field

nane="stringFiel d2" t e="string" </data> <nessage nanme="M/Notificationl"

<field nanme="nyFi el d"e="Dat aTypeAn> </ nessage> [ 0049] Then, a

MyNotificationl is considered as follows: MyNotificationl

RO="repl ace-al | - previ ous" <nyFi el d>
rate of a radio communication system is sometimes slower than the content delivery
rate, sometimes due to limited resources available at a mobile station when operated
in a fast wireless network. Additionally, due to the volatile nature of the operating
characteristics of wireless networks and the mobility of a mobile station, the link
defined upon a radio air interface between the mobile station and the wireless network
is susceptible to severance. When the link is severed, the delivery of content is
suspended until the link is restored. And, also to prevent content overflow at the

" mobile station, various wireless transport protocols control content delivery by

temporarily suspending the content delivery.
[0044] Through operation of the replace outdated attribute, either at the mobile station
or in the network part, such as at the proxy server or application server, the backlog of
notifications is alleviated or made less of a problem. When the replace outdated
provides for ordering of notifications, a most recent notification is generally the most
up-to-date notification. And, as a result, ordering is carried out to sort notifications
based upon their times of arrival. Alternate ordering procedures can, or course,
alternately be carried out to order the notifications. In another exemplary
implementation, notifications are correlated with respect to the dynamic content
contained in the notifications. The correlation comprises, e.g., generation of a keep
last ID that uniquely identifies a data record set affected by the notification and,
hence, a group of like notifications. The keep last identification is formed, e.g., from
a data record type and data record keep pairings, one for each key field data field
defined in the notification. A keyed data field includes a field that is mapped to some
data record in an application data store. In the exemplary implementation, for
purposes of simplicity, the order of the pairings in the keep last identification is
defined in accordance with the depth first order traversal of the notification data
structure. Other orderings of pairings in the keep last identification are also possible.
The resulting keep last identification describes all of the keyed data components that
might be updated or inserted as a result of notification processing.
[0045] In various implementations, various replace outdated attribute values are
provided. First, in a replace outdated equals replace previous mode, only the last of
the like notifications is replaced with a new notification message. In a replace all

previous mode of operation, all previous like notifications are removed and a new
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<intFiel d>1234</intFi el d> <stringFi el d> <stringFi el d2>f oo</stri ngFi el d2>
</stringField> </nyField> </MWNotificationl> [0050] Here, the intField
uniquely identifies the data contained in a notification nmessage. See,
e.g., the value of the key attribute in the "DataTypeA" definition. The
repl ace out dated mechani sm uses the conbinati on of application nane,
nmessage nanme, and the value of a key attribute to identify replacenent
identification. In this exanple, the replacenent identification is

cal cul at er%t%ﬁffﬁfﬁfe@& ¢ iMaaLd & Rt hRBdioe K836> Inl & réIXihSitd 3@ ERbAls |

predefi ne el ement’'s are used for identification calculationas foll ows:
replaced by ID with ID = “# #°, the notification specified by the identification
attribute is replaced with a new notification message. In a replace fragment mode of
operation, the structure of the notification message corresponds to the XML, or other,
element to be replaced. The notification specified by the identification attribute is
retrieved from a message store and the specified element is replaced with the content
of the new notification. The content of the XML, or other, element contains, e.g., an
arbitrary data type, such as a binary value, or a link to an arbitrary data, e.g., video
stream. In a replace transformation mode, the notification message contains the
transformation information that is to be applied to a particular outdated notification, if
an identification attribute is specified, or to all previous notifications. The
transformation information is presented, e.g., as an attached XSLT document, a link
to an XSLT document, or a link to a transformation handler.
{0046] When the replace outdated attribute is operated in a replace all previous mode,
a replace algorithm is executed, and the oldest of like notifications is replaced and the
rest of like notifications are discarded. Execution of this algorithm permits
reservation of the rate of dynamic content delivery. An add replacement algorithm is
alternately employed. When executed, a new notification is added to the application
message store, according to its ordering rules, and all like notifications are discarded.
‘When this replacement algorithm is utilized, the order of the dynamic content delivery
is preserved.
[0047] The following examples demonstrat.e application of the replace outdated
mechanism to a different type of content and the manner by which the replace
outdated operator identifies like notifications using various identification calculation
procedures.

[0048] The following method considers the following XML definition for data and

messages:
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<data expire="02/13/06 12: 00ant RO="repl ace- previ ous">

<app>St ockQuot es</ app> <type>St ockl nf o</ type> <t oken>Rl M\k/ t oken>

<payl oad>. .. </ payl oad> </data> [0051] Here, the XM el enents <app>, <type>,
and <token> uniquely identify the data content. For the exanple XLM
notification nessage, the replacenent identification is cal cul ated as:

<St ockQuot es: : STockinfo:: RIMW As a result of this nmessage, all previous

RI MM quotes in the nmessage store are replaced with the information

- cont ai negxoqprﬁcgm:ggﬂeg?? [0052] In an alternate inplenmentation, the nessage
has t he 'owm ng struCture: <data expire="02/13/06 12: 00ant

RO="repl ace-fragnent" | D="St ockQuot es: : St ockl nfo:: Rl M\
<payl oad>,,. . </ payl gad> <[ data> . tric1q>

<field name="intField” type="int”>

<field name=“stringField” type=“DataTypeB”>

</data>

<data name="DataTypeB” key="strField”>
<field name="stringField2” type="string”>

</data>

<message name="MyNotificationl”>
<field name="myField” type="DataTypeA”>

</message>
[0049] Then, a MyNotificationlis considered as follows:

MyNotificationl RO="replace-all-previous”>
<myField>
<intPField>1234</intField>
<stringField:>
<stringField2>foo</stringField2>
</stringField>
</myField>
</MyNeotificationl>

[0050] Here, the intField uniquely identifies the data contained in a noftification
message. See, e.g., the value of the key atfribute in the “DataTypeA” definition. The
replace outdated mechanism uses the combination of application name, message
name, and the value of a key attribute to identify replacement identification. In this
example, the replacement identification is calculated as
<someapp::MyNotification1::1234>. In another example, predefined XML elements

are used for identification calculation as follows:
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[ 0053] In another exanple, the replacenent ID forns a value of an XM

el ement: <data RO="repl ace-by-id" |ID="1D23ACL17"> <app>St ockQuot es</ app>
<t ype>St ockl nfo</type> <l D>12564BF2</ 1 D> <payl oad>... [0054] In this
exanpl e, the XM. docunent contains <ID> el enent that uniquely identifies
the notification nessage. For this XM. notification nessage, the replace
out dat ed processor finds the notification with the identification el enent
val ue matching the specified identification attribute, i.e., "1D23AC17",

and repl ages, Ue; NokbE/CAbE O Wik kbernnobktication. [005S] When the
background processing attribute is operate notifications delivered to a

mobi | e appF?EP&tSFB‘H‘Qu@E?So‘éﬁPP at a robil e station permt update of the
i nternal datgobréh@nappleiypati on. Wien a notification arrives at the nobile

station, t bgoﬁgagﬁiﬁﬂ</token>

<payload>...</payload>

</data>

[0051] Here, the XML elements <app>, <type>, and <token> uniquely identify the
data content. For the example XLM notification message, the replacement
identification is calculated as: <StockQuotes::STockInfo::RIMM> As a result of this
message, all previous RIMM quotes in the message store are replaced with the
information contained in the payload.

{0052] In an alternate implementation, the message has the following structure:

<data expire="02/13/06 12:00an" RO="replace-fragment"
ID="StockQuotes::S5tockInfo: :RIMM">
<payload>...</paylcad>

</data>

[0053] In another example, the replacement ID forms a value of an XML element:

<data RO=“replace-by-id” ID="1D23ACLl7">
<app>StockQuotes</app>
<type>StockInfo</type>
<ID>12564BF2</I1D>
<payload>...

{0054] In this example, the XML document contains <ID> element that uniquely
identifies the notification message. For this XML notification message, the replace
outdated processor finds the notification with the identification element value
matching the specified identification attribute, i.e., “1D23AC17”, and replaces the
notification with the new notification.

[0055] When the background processing attribute is operated, notifications delivered
to a mobile application resident at a mobile station permit update of the internal data

of the application. When a notification arrives at the mobile station, the mobile
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application may, or alternately, may not be, running, i.e., active. If the
application is running, each notification is processed when the
notification arrives. And, any necessary internal data is updated and, if
appropriate, content is displayed to an end user. Wen the application is
runni ng, foreground processing is perfornmed in the manner just-described. A
fundanental manner by which to handle notifications when the application is
closed, i.e., inactive, is to queue the notifications upon their arrival.
When t he l.eat ' t Ay, Eh |1k ' sses the
notificat'l ﬁls:étgot%oll?g% (%rﬁlt;éltﬁg{% dgﬁié).t IIK%{(%’S%H“BT Féi%@ﬁa%%grlgtgﬁ)dr@ g? Q{cﬁlcea@

backgr oundnpihgc esci ngtifddtion bist prooésseth vérepothic meottficefion laeriyesesémd, ianyent i on,

updates to the inter data of .th | i catjon take place ile the

appl i cat il%ﬁ‘ie?lsérycllnbeé'%ag ja ﬁsdﬁ’@f‘ﬁegé‘?gﬁﬁg‘g’m"é’nﬁ > §%’§f?‘l§tb1§%ksé’faé’ﬁ%° W&B@ssi ng of

noti fi catQns wheP el 51{\5{1:1%&1011' b RBBMA! FHRgrotie pReRbiif@ld Perfbrinedtinl theabl e to
e

rel ease all resources n closed. By acquiri n%‘ only mninmal resources if
and when mesner just-dessribed c Asfondanatal fmaraer by which thdabdle logtiboations mhendat a

remai ns continual.ly.updated and ready, for the e user . user
subseque ??p@l“?ﬂ;‘f’g s gpscida e AFHYE é%/té’r(ﬂuegf’ ?het %%fhézsté?lgt%ﬁﬂh%gg@)ﬁ “Figure 2
i1 ustrateseRotd Qppli@kiohnes nRbBidgRestiat itated] 4ttRhapplidatiofri grocessts afhd t he

application formng the content client 36 thereof The portions anal ogously
can f or mipdiftostiors stered peitswicepart, such as the application server 24 or

2 e , su _ cation server 2
Star b 72 1080 Fyere oo, BE B RICLERhA riflesiBE sRRRUL EF ch SEBUANS 0T 76

are shownef theepraqpt iwahiion %806 thé anternahdhtadelthe applestpn takeltpbice78 t hat
is coupled, here represente way of the l|ine 8%’? to a communj cati on

: by way
| ayer 84. whibo§®) appheatipsgr iclosed o IgekY i Theiis 4¢ she Drckerendaprsessing Lt
definitions, L nhti e gl inition
exi sts fo@ﬁ%ﬁggﬁéﬁﬁg:%egﬁ%g? % tlgl)lprb} eg%%{l héﬁée:lp legg?li%ggnk@?ld%b%eﬁtogﬁ/%ﬁggﬁuni gue
dat a i dendekduredss. wHdreclostla Rleddguirtrigomly peoinial essontves drandrwlendeqyips tof fi el ds
within a data tyge. A .nmessage. defi ni hlaln?g ists for each unipﬂue nessage
type of tRECepH Ntificetnn 4y ba o il deieg sgBTRUR e g o
message debinidritesPRe! hes tHetBd AsdaibiflehtPasts or barkdtheistdni of, henessage.
A nessage contains one or nore data types. The scripts, e.g., are
execut abl epedatica. scri pts and operate on one or nore of the data types. The

The sori poosE] BESRE BRsRiee ol AT REnG AR SRR AR I oL B0

dAnd, | SCr i gHpliastsacioahintht eomeRSRAYES ittercufe dhkipeetidiy anmioapply cai foom
evel oper.
P parts of the network part, such as the application server 24 or the proxy server 26.

Here, an application 68, an application definition store 72, an application data store
74, and an application message store 76 are shown. The application message store
includes a message router 78 that is coupled, here represented by way of the line 82,
to a communication layer 84. |

[0058] The application definition store 72 comtains data definitions, message
definitions and executable scripts. A data definition exists for each unique data type
of the application and is given a unique data identifier. The data definition specifies
the order and type of ficlds within a data type. A message definition exists for each
unique message type of the application and is given a unique message identifier. The
message definition specifies the order and types of field within a message. A message
contains one or more data types. The scripts, e.g., are executable Java scripts and
operate on one or more of the data types. The arrival and processing of a message

triggers the processing of a script. The script, e.g., has access to the data contained
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[0059] The followi ng exenplary data type, referred to as a sinple data
type, sinple data, contains two fields, an integer and a string. Here, the
sinpl e data conprises: <data name="Si npl eData" key="intField"> <field
nanme="intField" type="int"> <field name="stringField" type="string"> [0060]
Al of the data of the sinple data type are contained in a collection

bel onging to the application. Wen a sinple data conponent is inserted into
the collection, the key, which is specified as the field "intField" for

this type i,s used to determ,ne if an exisSti et Ak ol l ection
shoul d bé"%maaf?‘Sd{ne%*Fg‘?-f PR 88%%0%538641‘2‘{ e q’ﬁ%’ggéf] s %ﬁ%‘%ﬁeé’ga% e
sinpl e W%ﬁﬁé&ﬁohiieﬁél@ﬁ& as follows: <nessage nane="Si npl eMessage" >
<field nanme="si npl eDat aFi el d" type="Si npl eDat a"> </ nessage> [ 0062] The
rressagte d@0$91ib Theofollawing preatrdarisiaja typeciofsred tPfaSt%%szf‘c # dS‘B?d‘B%essi ng
property S en_se n thi -\, € dj v und
processi r%?apfglbgllptg)%/w clg g efrd& %vlg?ﬁggéﬁgg %PM%'hgp%é{sﬂggggpﬁe?Qgi ér?o i fiésgat fon. In
this exanple, the definition is extended to: <message nane="Si npl eMessage”
Backgr OUNgREOGasS-NIm DR > ke Rltbienze="si npl eDat aFi el d"
t ype="Si npl eDat a" > </ nessage>

<field name="intField” type="1nt">

<field name="stringField” type="string >

[0060] All of the data of the simple data type are contained in a collection belonging
to the application. When a simple data component is inserted into the collection, the
key, which is specified as the field “intFicld” for this type is used to determine if an
existing component in the collection should be updated, or if the component is new.

[0061] Another example simple message is shown as follows:

<message name="SimpleMessage™>
<field name="simpleDataField” type="SimpleData >

</message>

[0062] The message definition also preferably specifies if the background processing
property has been set. In this exemplary embodiment, the background processing
property is rtelevant only if the message is a notification. In this example, the

definition is extended to:

<message name="SimpleMessage” BackgroundProcessing="true”>
<field name="simpleDataField” type="SimpleData™>

</message>

[0063] A simple script, referred to as SimpleScript is associated with the simple
message. Upon processing of the simple message, the SimpleScript also is executed.
The SimpleScript performs, e.g., some data operation, displays the data within the
message to an end user, or requests some other input. During processing of messages,

data updates from messages, including notifications, cccur in the same manner in both
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[0063] A sinple script, referred to as SinpleScript is associated with the
sinpl e message. Upon processing of the sinple nessage, the SinpleScript

al so is executed. The SinpleScript perforns, e.g., sonme data operation,

di splays the data within the nmessage to an end user, or requests sone ot her
i nput. During processing of nessages, data updates from nessages, i ncluding
notifications, occur in the sane manner in both the foreground and
background nodes by which the nobile station is operable. The presence of a
parti cul aphed@terdutidenid babB@oliRs RAEs bP WhEd 88 nieBilcBARKNY obéable! NGeMESSage
data to the application data shoul d take place. Using the exanple of the

si npl e neBsagee alhepartinelar datadtypt in yiremghsapt émhcates bow enappingfrotmhthenessage,

t he conpo LS.stored aut.omatically intq the col]ectjon of Si eDat a
types at {}%gstag%p }Sac{é)l)t'i% P ptl aq?oﬁeg%aeﬁg%‘%ld ttﬁ(ee 8fponshe éhﬁ elxﬁ@pf?e@s)gﬁe
mat ches agingptd Mdstigekaied fhd feldCof typetdidpleDae iCRADIRINthé diiReCOl! ection

is updated. O herw se, the conponent fromthe nessage is added as a new
conponent CABPYUsEL dHploawk peamatpalys gy itbaicpbestigatef SienleData typest ati the t he

saved dat £ & i [ . T i cakd sage store

i ndi cat es%%a%%gugggg ;k %gto:f ?)t%e%or oﬁo%%ﬁaqﬁleéti}g '@%Qgﬁﬁ %‘%g&béﬁggﬁg%ﬁnlﬁydﬁeue 88.
When an Sﬂmldoﬂeﬁtio@ptﬁe&omnémgn tientolleorss Rypdaded 0 Othdreridep fiRWodipddergueue are
processe

V\hgn t he appl C@lti on is closed, only ma_ssagres fromthe
backgr ountod ﬁ@%gﬁﬁseadﬁfa 8ea 8eW companshi §a thg<oHertiony Thg agpligatian 4381 i cat i on

Tessage siigfoerd Qi fY Siked AEATRIaRAAGE, here received by vay of the
line 82, for application to the appropriate queue 86 or 88, based upon the
state of [0e4hPp¢ apmication aressagh stdradidicatesneopyueoes shenfpreyropsr queueis8ot he

-notificatio ssages. . The S e router is made aware, of the state of the

appl i cati B B E’P_ §1§ng e Bt HEn 2 PPECAIRB S THRRE CREY TgagssEom

envi r onnmegk fﬁfggl'cfdnﬁ[ﬁ%ﬂeﬂ@a{égﬁ'éé&ged. OWiRh th8 adIRALSN & QBRI 6alk rﬁégsﬁ,%s! S
ac n

started or cl osed. 065] h i ncom ng nessage to the device contains an
appl i cat i Bemi denbedkigcamidoguensdd arespragessédientlie imeasdgonrouldre7& arfmimi cat i on

| ayer 84 e | i ion.identification to place the sage i.n the
wooropr 1 bl wRRLL SBH B LEENY oA g estoel B rivAERCRYE ofOut o
78. 1 t hedipplB2C fdria@pli¢asioh U Mhd Eppré it BEGREB dr8 g, Guicddipof thd&afe@regr ound
queue 86. But, if the application is closed, the nessage router 78 uses the
message i @ERPPHGAEAN a8A thobenkerund inrecesyipe sppedY of thasnelification messageh f r om
the defi nid %ﬁgg TR Yoo PRI To TN . he
backgr ourrlhrdIE ép@gsggégfoﬁé&%}rg%é? %@%ﬁ;@ eeﬁeggiﬂegg h?éfglef’h%ggggg@,smbgghh%

noti fi catapphicition: ot dh¢ curt timebavicgnmentchotities éhe Bedsageviarer T8hwhaothef | cati on
is routed t? theqf‘o.re%;tggnd l8ue e. [0066] In this node, the running

appl i cat | BRIFUHH 488 S OF COBE r esour ces for displaying the user

i nt er f aCce 0085 PRARSINBSMMHSEM , ; j I LM 1} data in
menory i ﬁ[ addllogi on tgmpr ocggs\g?ﬁtéé5?@gg§1§§1§§ﬂé£§‘ﬁ?“sac‘g’?f§%@ﬂi g%%%& II%i gure 3
i |1 ustratand elmessages identificationt o Thisosenmhwinatiam layey @deuses theitaphbeagion

ey o -t HaO a3 0 bR g BRESRE O SR P Rera B ReE Siont £ e R ocessor
92 is, irpicked erbodhéeissageadlfed|78t Olfaht apptdtieatis @isning) thematfleyis t he

background processor is dedicated for a particular application. ‘And, in an
ext ended TOHSHdRehe deesrpungd raughp|86e aBrbrif theyppnlispon iss closet dhe brestegeound
processor, W i : j t | e background netifications.
P o€ ol T8 BB, ST EENEITRIY o QB0 BRRKESURE R

appl i cat i foois thd befinines a@e: ThulLthe iodssddecdefinittorDiadikgtes Ui the bakgindof the
new notification. The backg%ound tprocessor takes the first nessage off the

head of tHTECHHBRGFERMY Larebeonsw! fanthe meesagacigmotifigatimotemstsd tondn
accesses ﬂa@ﬁ%{gﬁxgin Sl OMAGhdNite! RB AR r.?cf]neistr&tgé){oat'hg 5 ro@xR@@Q&fe'. ate message

definition a associ ated scri pt. e processor alsSo accesses the
appl i cat i[0ho@dnatist onede/ 4tht orumpogt epplivdtisavieqdia¢sa all of the resources for
displaying the user interface, processing user events, and keeping all definitions and

data in memory in addition to processing of messages and scripts.
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[0068] In this background operation node, the background processor is idle
and it consunes few resources when there are no background notifications to
process. When required to process a notification, the background processor
tenporarily | oads only the necessary definitions and data fromthe
applications' store 74. [0069] Foreground rules permt for unrestricted
scri pt execution, including both data and user interface operations. If the
application is running, but is not the application currently in use, script
execut i on[0fibY hFigutts 8rillusties alemeppesiatiiap o MGk shog mSEigutd pUbubhasks,

e.g., further nmessage processing until the input is received. Background
rul es, i n'SPERERtEE a backerqundtprageseqrt T ihat @pwfqdo erefreprgpantalcby pray ator

exanpl e, i : i n appli cation
s o) osed AR HUEEE ARG LB AN i b BrcRBRGHE BRo0tRT 02 16 BRI CT
two scri pembsdimbet, asswdi at gt applidativhe mdssagely, drebichprduad ggocasnd is

execution nd ot her for backgrqund execution. An alternative provides
access t oleghc %g{%?rcétﬁa&?‘%ﬁraﬁﬁ’ﬁﬁcﬁ%‘@“-i P emsé?ie&f?ng@}? ipplegpentaliogy fHce)

operati On%ﬁ&g;% %gﬁéﬂs RY L iEmaARYREBRRd Pw'ckébbp mhqugtl;lofﬁ%wﬂ&nwat the

applicati to the running application. Messagi ng order is
mai nt ai new handletmchgolmyl oiiftationke . InThis impksegtatign pthe badkgroundgirockssor f or

i nstance,. a requi renment f.or dered nessage 0Cessi for, an application.
The comminicehFsidh ofl Epicafigis. chie hecart i RESSEE Pofirati MeRthas suppor
ordered npgsREesotlcatifit TheBENQESurldeYBlessdrtaResl tRE €t A2 dOSIe th g age

ordering at the application | evel is nmaintained by queuing the nessages in

t he or derof 8webackgramdt qusue cifrurinsht the rbackgrenndy peoqsssoe shen ageaskas thessages
in the sane.qrder., dhe introducti,on of a background qu for ocessing in
he. backamBing A Reb Brp Y QPR Bl pBRiell SiGteed Byt B Voot r ot oo
an exenpl asycisle@yerig! Mietpibcsudtialle ddiessaPidlei plidadion idatar didrei Mo updste
application has nessages A and B and notification nessages C, D, and E. At
t he monentidgaxedatie application is closed, the message router filters

notificatg i bk i r tes the
noti 11 oat (0888 # tk bAR:RAGH L QHAONBRORE e BIJRIARE bbby RIS SIOH! PP
resul t antcomsenes fetv tiesdurcss. wikat théjecad no bsckardundtroé fibaiciog to pradegst Badrasi ng
property set. dpo, not renai nt&f?r der e&ﬁ 'tP respect to non- bacfgl'rqo nd nessages.
This is iRy tHDroeeRs 4159 _"émBF’ \g’aﬁ_ %YBBP‘E ?F?CFE?\%\P%?PO’%W‘_Y Béjfi PRl¥at i ons
Wi th the ﬁ@%@éﬁs%?ﬁeﬂ?ﬁiﬁ@@s?ﬁid%taﬁr% At hpplichBER Bod figred Wi th respect to

each ot her. Wen e application is started, the nessage router once again
rerout es [RA¢9okrrsgrannd ngesnpesutyfs unnestrivted saripg exemition.ointludingdath ditat he

foreground .queue. [.0073] FEl ow trol..is further pyrovided, \Wen the

oot Deot ro e Fisies Sbwlint SR biiceton il tter b b 55 o AbRBHEat i on as
a whol e. dﬂ@@ﬂtl}ﬁ;ﬁ@uﬁ@@_@@ﬁ%@umﬁﬂﬁh% #Rr IfeEhe oplrat®y irsaiitihd ueshepd. al |
messages for. the application are suspended. \Wien the foreground queue size

falls beldorls, aenilfvither Mpseagndreresyag Hykthe dipuhis repaiver dackerpupd aules,
' ‘appl | cat '8 bofrkst! FRtHTE gxecutable operations from a script. For example, user interface

operations cannot be executed when the application is closed. At development time, a
developer is given a choice to specify two scripts to be associated with the message,
one for foreground execution, and another for background execution. An alternative
provides access to an application state flag in the script. Ul (User Interface)
operations are wrapped by the developer within a check asserting that the application
is saved to the running application.

[0070] Messaging order is maintained in the background mode. The messaging
protocol includes, for instance, a requirement for ordered message processing for an
application. The communication layer typically contains the appropriate logic to

support ordered messages at the transport level. In a foreground mode, message
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[0074] When the application is closed, flow control is adm nistered
separately for the foreground and background queues. That is, foreground
nmessages are suspended whil e background nessages are delivered and vice
versa. Separate thresholds for suspending and resum ng the fl ow of

f oreground versus background nessages can also be set. [0075] Figure 6
illustrates a nethod, shown generally at 102, representative of the nethod
of operation of an enmbodi nent of the present invention. The nessage
utilizes gdshng anthenppRdatidn (AN Gaihiasd 8¢ \GusEns BRY AkisAsRUnSHaBkdt0 @ push
content communi cation schene. [0076] First, and as indicated by the bl ock
104, at |wagivedaf the somaminégation dayer iand prenessing tierueseages in demsanid erder. Then,

and as ingi cat hy the block 108, the push content is erated i,n a
manner cof Te iRyt BF ARk viE REReRSIbEdh of pebo R CatR

| east fi rigkalaathestietordessd i cati on processing attribute. [0077] In this
manner, therefore, delivery and processing of asynchronous push content is
facilitatl®871] Dgwem 4 TiHastHSy pb sxeRakey qyene sauere whilpthe applicatierdfpl es f or
i mpl ement i ng. t hepi Lan, C LJa: ' ot
necessari+@£%%'ﬁ?ﬁ?&gg&%gﬂgﬁggﬂﬁégg%?b%?gﬁg&qhgﬁggg%gq%%gﬁﬁgQg?%ggﬁt

i nvent i onEJ s Adefhensndeyt twhenf thicl applivgtionh ak nddosed, the message router filters

notifications with the background processing property set and reroutes the
notifications to the background queues.

[0072] Figure 5 illustrates the resultant queue structure. Notifications with the
background processing property set do not remain ordered with respect to non-
background messages. This is implied by the nature of the property. However, all
notifications with the background processing step still remain ordered with respect to
cach other. When the application is started, the message router once again reroutes
any outstanding messages in the background to the head of the foreground queue.
[0073] Flow control is further provided. When the application is running, flow
control is administered for the application as a whole. When the foreground queue
size reaches a maximum threshold, all messages for the application are suspended.
When the foreground queue size falls below a minimum threshold, delivery of all
messages to the application are resumed.

[0074] When the application is closed, flow control is administered separately for the
foreground and background queues. That is, foreground messages are suspended
while background messages are delivered and vice versa. Separate thresholds for
suspending and resuming the flow of foreground versus background messages can
also be set.

[0075] Figure 6 illustrates a method, shown generally at 102, representative of the
method of operation of an embodiment of the present invention. The message utilizes
push content at a communication device operable pursuant to a push content
communication scheme.

[0076] First, and as indicated by the block 104, at least a first select notification
attribute 1s identified. Then, and as indicated by the block 108, the push content is
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What is claimed is: 1. A nethod for replacing outdated content at a
communi cati on device (14, 26, 24) operabl e pursuant to a push content
comuni cation schenme in a radi o conmuni cation system (10), conpri sing:
receiving, at the conmuni cation device (14, 24, 26) of the comunication
system (10), a nessage that includes a replacenent attribute, the
replacenent attribute indicating an outdated portion of

previ ousl y-delivered content; and operating, according to the

repl acens, i Vi Ly=deli vent one
I S T R e D S U S
2. The nelehsdirgfselebmi motifigdtionerocespeg attiitnge.conpri ses del eti ng the out dat ed
portion. The et hod of .cl aim vher ei n, oper ati ng.conpri ses rep] acing
Phe out dABA7HEY 5 Muen GtavE CBHTE AT PIPCoRg BECRBIEBIODS a3
wher ei n tptemdahedigantent is carried by the nessage that includes the

replacement attribute.
[0078] The previous descriptions are of preferred examples for implementing the

invention, and the scope of the invention should not necessarily be limited by this

description. The scope of the present invention is defined by the following claims.
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5. The method of claim1l wherein the replacenent attribute specifies a rule
for performng the operating step. 6. The nethod of claim5 wherein the
rul e specifies replacenent of content carried by a previous nessage. 7.
The met hod of claim5 wherein the rule specifies replacenent of al

previ ously-delivered content. 8. The nethod of claim5 wherein the rule
specifies replacement of a fragnent of a previous message. 9. The method
of claim Wm%ﬁle{%w‘i’s rule specifies information for transformng the

out dat ed portion. . The method of claim1l wherein the replacenment
attribute specifies a content I dentifier associated with the outdated

portion. 411. ‘ANGeiFBH r1"6\'q'eBl'facﬁ?'nbfia'uiflfia\iecz"\dilﬁ‘ftéﬁt Rt hRSrinfli@GeaBlical 14,2d)24)e
speci fies a nessage I1dentifier previ ous nessage that carried the
out dat ed Iggeltab@rpursuant to a push content communlcatlon scheme in a radio communication
system {10), comprising:
receiving, at the communication device (14, 24, 26) of the communication
system (10), a message that includes a replacement attribute, the replacement
 attribute indicating an outdated portion of previously-delivered content; and
operating, according to the replacement atiribute, on the previously-delivered
content to prevent one or more of transmission, processing and viewing of the

outdated portion.

2. The method of claim 1 wherein operating comprises deleting the outdated
portion.

3. The method of claim 1 wherein operating comprises replacing the outdated
portion with updated content.

4, The method of claim 3 wherein the updated content is carried by the message
that includes the replacement attribute.

5. The method of claim 1 wherein the replacement attribute specifies a rule for
performing the operating step.

6. The method of claim 5 wherein the rule specifies replacement of content

carried by a previous message.

7. The method of claim 5 wherein the rule specifies replacement of all previously-

delivered content.

8. The method of claim 5 wherein the rule specifies replacement of a fragment of

a previous message.

9. The method of claim 5 wherein the rule specifies information for transforming
the outdated portion.
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12. The met hod of any of the preceding clains wherein the communi cation
devi ce (14, 24,26) of the comrunication system (10) is a user device (14).
13. The method of claim 12 wherein the user device is a nobile device. 14.
The method of any one of clainms 1-11 wherein the comuni cation device

(14, 24, 26) of the conmunication system (10) is a server (24,26). 15. The
nmet hod of claim 14 wherein the server is a proxy server (26). 16. The

met hod of claim 14 wherein the server is a content provider server (24).

17. The nmethod _of any of the preceding clains wherein the comrunication
system (10 i s Thedpeiheasof &bﬂlmvbwye@ysg@meplaﬁememawmﬁm@fw&ceréentce

(14, 24, ZGXdW%%g&lﬁgawqﬁe Bgdgteg%hlog,ontent conmmuni cati on schene and
configured to performthe method of "any of clainms 1 to 11 or 17. 19. The

comuni cation device (14, 24,26) of claim 18, wherein the comunication
device is 13 USheldR¥hEES of élﬁ?m QlwharsiR tNE FeplatbméPi attribute specifies a message

identifier of a previous message that carried the outdated portion.

12.  The method of any of the preceding claims wherein the communication device
(14,24,26) of the communication system (10) is a user device (14).

13. The method of claim 12 wherein the user device is a mobile device.

14.  The method of any one of claims 1-11 wherein the communication device

(14,24,26) of the communication system (10) is a server (24,26).
15. The method of claim 14 wherein the server is a proxy server (26).
16.  The method of claim 14 wherein the server is a content provider server (24).

17. The method of any of the preceding claims wherein the communication system

(10) is a content delivery system.
18. An communication device (14,24,26) operable pursuant to a push content
communication scheme and configured to perform the method of any of claims 1 to 11

ori7.

19. The communication device (14,24,26) of claim 18, wherein the communication

device is a user device (14} or a server (24,26).
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