MULTI - PHASED AND PARTI TI ONED CONTENT PREPARATI ON AND DELI VERY Rel at ed

Appl i cation This is application clainms priority to U S. Provi sional
61/ 391, 2AR0 2hidmske@ct ober 8, 2010, which is herein incorpurmbed/obsass
reference inits entirety. Field of the Invention The invention

generally relates to delivery of content or functionality to electronic
devices, and particularly to nethods of optim zing the speed and
reliability of the delivery. Background Port abl e handhel d devi ces
such as smart phones and tabl et conputing devices are wi dely distributed
around the globe. In sone markets, nearly every potential consuner carries
their own device and uses it to send and transmt information. Devices are
conf i gur edMYETIUBIBA PRI AN BARGEF KONHD KONIENIRREFB Ryek oy AND RISLINERY as dat a
networ ks such as Internet connections accessed through W-Fi. Accordingly,
t hese devices can offer their users the ability to access content al nost
constantly while they are t ur nedkadated Applicatichhi s ubi qui t ous and per si st ent

ubi qui tous an:
ar ket 1 g,  modis R RaRirbroBR St SRR Bl TR e PRRMTN ¢ moai a

However , 200phihsdhiichdrad imntpotaidddiyaeficievie: iali®ehtireryi ¢ medi a such as interactive
apps and ganes, group chats or "tweeting", social networking apps with
frequent updates, stream ng nusic sites, or internet auction sites can

qui ckly burden server capabilit yieaboftiltenvétigae of users increases. Further,
ol d paradi gns,_  such as creatln age and ostln it or giving people
an app to pl ayMWrHIgh g?fﬁéwrf}%sm defw%y %&%&W pﬂn%félega By OFETERYC f or

cont i nUoYsvia&k! ii§afiRikANto Hehbisrt YpHHchg Ak PaiBHd rdRBSity Athd®RAvaypl ayer s
that involve a person wth real-tinme events, other parties, and new
information on-the-fly. The vol une of content now involved in

el ectroni c nedia, the nunber of coggggkﬁgdusers and the resulting demands
on existing content delivery technologres |eads to |lag-tinmes and increased
| at enci es, asPowgble hpgdiplddevieatisush aeimarpgonss epbeblebronubnedevirgs are

connect | Qag.ly GORBERL R APAE BlbOMrABAcAEhlKChhnTRI GO I5e P clRARLY suited to
t he demands now elng pl aced on them a’'result, Users experience del ays
i n obt ai whmigs heic ews dedccandtuegstit tOAbIgiﬁnd(tl@nmt niknagm. dlevisenarenenfigeepdi ri ng
qui ck i ”tuf{ls%g@bﬁ’é ﬁeéné}i??ﬁ‘lﬁe%%d E@%S%%&SOJS $61; Sata e iﬁs'sﬁéh'ésl Q@m@ Stribute
at optim Ven I on rOVI or e rapid and
reliable cdmiectxvcmlsyc@ﬁsectdml@htWeﬁ mnmﬂlng}yathlesteyieVDesedaeoffmdhéicusdesvh@es

i ncludin he deliver f._suc b 18, GQNLent as apps or changes to
apps. %gﬁl U)ace%cmn%naﬂm8§59%%mﬁ éﬁlé &S HE4dWwn-ti e or interruption
in serV|ce mhwheubqnﬁ@mhndhammmhewn&mmagaﬁommhmasdﬁ%uﬁemmsomﬂmmmhaiess

updat ed responsi ve to server-side cha hbm/co nt . c ar at the
ohd- user 18 HEU Besks e SV g TR e B i 6 WETRREROUERBERS, “or ' can
even be psked, {phishatddevi GReradive eRArds médlﬁmis infdratieXhpph @ﬁu:@.melhe system
is scalable to service a very |arge nunber_ of devices and can al so

si mul t an@BURIPE 8T IVERNRR A9 @6 “oiing PRI Wil AV BRI ICY-SHEH NS ASIST - a- ki nd
content RRESOMekt duRtibdicy tAURICkENEhrdtn S er BEAAUS 8s B vbRdeoPeRe: and
reliability with which content updates are delivered to and functionalized
on devi cd¥reassre Fprheargli B‘Haﬁ‘jg@ﬁﬁ|SH@B35§§F§E1%%W%EP%@%M§H$ K&t SiEigbl e a wi de
range of it by &pit6Play wiBdhtildiPRiond, BfcWef g%ﬁk%@b?@&ﬁ&%ﬁ@& RffilogES- I n
certain enbodlnen ts, ¥he i nvention provides the lity to rapidly and

rel i abl y agipeaoatcpisishivany suchlangamgy. oS, g)zamséla PR Heat rrAkeE Agesen vithtihg,

qui zzes, tmér&%,om%rpﬁe&sa&rne@qmnﬁa&oﬁ? ntRL@NYy other el ectronic

functional ti-phased partitioned content preparation
process provi abdvctiym@ h%commem iomola¢d ipwksctaonsd inedit./therungrer Q@@nmedmnagenent
system t [,m f I |l ed a
cont ont - a5 spBlE i Bt SO0 B B T o IS BB T
rellabl|mh@umﬁbﬂﬂéﬂﬁw&gmsm@ﬂgsMDW@H&S@EMHB$S@BMMembskmlmﬂm&mnanensached in
menory o rver for cant sections that have
changed S REPr ety a{lé?‘ﬁw?‘ﬁﬂ%‘%%on a‘i‘*d”‘)??%su“ﬁvu‘”ﬂ %F%El P get bemg PShandnel d
are prepanedtnantk sendlt, ugerd dfx@e@dnbedﬁlaystiﬂndﬁmmn latdegd tngoﬂattaAhanmmﬂt h
consuned. Sections can be pushed in neal-tine to the client as a result of
data having changed on the server. Alternatively, sections can be manually
pushed if desired. By pushing sections to the client, systens and nethods
of the invention cause the client to receive updated or changed content
even where the client does nothing to attenpt retrieval. By
partitioning the client connectivity fromthe content preparation-either
physical ly, for exanple by separate dedicated servers, or logically, for
exanple through virtual nachlnes systens and met hods of the invention
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server side. By partitioning content into sections, and only updating
sections when they have changed and when a connection allows for it,
systens awmdaetdsms of the invention cause the client teceseril®nIes
reliable and constant access to content, even when a data connection is
unreliable. The partition between client content access and ot her
conponents of the systens of the invention thus insulates the client from
server-si de events. In certain aspects, the invention provides a
system for managi ng content including a production server coupled to a web
| nt erf acq; A0 GARGI Aifhiffs LBl PWeivit ndilhidiRinoRhe LS afraliogucer (o
create a source section conprising content.” The system i ncludes a gateway
server widistritatanteptityal rggere or nore processors, and an i nput device, which
can receive the source section. Upon receiving the source section from
production, the gateway server can save the source section and read it to
wite a dynam c section. The dynam Sumgeayi on can still include the content,
but in a conpiled format. . Th ate erver can then c Lle.the dynam c
sect on i nt o SrEoypRER it s AR G IR 280 Bh oh gl o2 e
conpi | ed tseedtioniv deovices iatluding the deliery éfrsach exeartablé toncanas@pd srahsiyet toed
directly to client. . dn certain epbodi nent.s, th system pr.ovi des a
nobi | e appPy ?Ht‘?“SHISWHSEIﬁ T EHCHRPFALERY 1Ot VR B BT ‘éPB\P%/ %:eéV,lcec‘g ing the
devi ce t @omomnies they @cdetionghd @way iSRInv@Elessiuptatek@iinsivéy sarvepglet connecti on
or an HTTP connection. The nnbi“g%device éhen regi sters as |istener with

the gat eWa3 ESerVRY COf! FRABPGFEE! PHENBRDT fRHCEBED] BANC SPHTSCTORNEES an

end- User bb@veX ReEn S e Bant f1En PEWISERIND @R devRS ad $38n 60 Bbh&dnts R&ikicAdt. IUPP! i es
the content to the end-user. In sone enbodi nents, the system i ncl udes
a core daVHPRASSCHRRIE CaiFeLtVEHEsE SUHbH ] devies ondicralalsqatapliepcongly An

i ndi vi duabvgahfn} i8md hadsnanallayiwaaBbi-6¥-PiRd saR@! péSordlly BNddivRags, such
as a password or a credit card nunber. A group data itemis generally

sonet hi nghéressrt Begawse obthepnegd aforbipbdiy vwitd eyhich copfent updatenara delivercd tor a gane.
A dat a T Gef Rz h eyt & nEXATRIGE proVies LA dif nRihols BhAepichgin1as won
a gane. The gateway server can read a group data itemfromthe

dat abase rangd of moltivdini, tealpiimpy inthractewplastoesariioes. Whedreincaheiinianty, thhese to
produce t. P J N r 2 i ect:{on can be
preparedgﬁﬁgﬁﬁgﬁﬁgﬁ?gﬁf%ﬂgya%#'dhﬁ#ﬁrﬂggﬁégﬁggaggggg?g%g?g%ﬁ?%ﬁﬁ%bgduction
server. Dhekigntrdwdingsenazey, soaeysf etbddke or movspitéseot dng othenelpitongect i on wi t h an
individu§£ ggﬁﬁiiten1to create an individual conpiled section, which can

i ncl ude i ntormation for exanple that is private or did not cone directly
from t he prodachulomphsed wed partitioned cEysit prparativoh predeksqateviddd Wylthe inneeiohi on

provi de a, bi nar acket format in i ch C il section is delivered to
"ol ent Hvs CetenP SR ot FRnas b eh itk R Mhen ST SEistmbind s compt 1 e
it is comphdved (Ihrdagtet dayled Déchtant Hiph &y hanPidddsah ter@s oBdpedin bsgdnk@amedarslt r ai ght
to a clieqt N éone cases W thout b i$%¥saved in Qﬁ@-volatile menory |ike
a hard dreipbilist @ﬁ%%a@H$W%ﬁ“m“pm“’%ﬁ? Hyp; Bhcashe IPRYY OBt SNt ent  can
be achi evgdpbytylabdesd GlaY botink A obtans kbt RRedRo¥h&Nrd imrh&lididly Bdlevageded. For
exanple, if a user requests content which no user has yet requested, and no
dynani ¢ detieingrsusd st ighe handheld atepagpated apdrnt t%th%clﬁa{ BWaIYRIZE can
cause t heRhagtellth @Bnsffed eSectiOnS@RBe plisBled MG cAARWEhTBEMAS o rQuiS OtaEL
section containing that content. The gateway server can then, substantially
i mredi at dpYNg ehsrped @ thagprvesoftersatsly festonssppbamaualypeshed i dpdisd a Ry

reconpi | %u&ﬂiné_t%Et%n@t&tﬂ@@liiénﬁgyﬁéﬁédnﬁrﬂné{ﬂﬂdk 6f L 1R BMon%adse Bﬁe*'t‘?ieﬁt‘%&lueﬂi ng

client the output of the re-conpilation in the formof binary packets.

| n cert airercis ppdate], orichangpheantant even prhoiei thiedicandappethiag tsatfeopt Werlevaler i ng

Cont et Ul ckly Aol Rl L0 Qln AP E cGhb BhfaraTlie_AfoAT a1 US can be a
conputing devi & nelu |ng,1¥or exanple, a nenory, an 1 nput device, and one
or nore phytedsdbsexaifipke yppearat dalicad sewem) ardogcaipuocexapplet thorghr om a
product | Qp, SPEYEE e L1 GEL! Bl Ao AERK Saich R, WY iy SEEkLAR LS creat ed,
saved, and "Fr ARs Mt T 88 %Rm orna{. v ThE “SouUT'ce S&dTB1 i s saved in
t he appanrdiabk,andh@rseni dccess td doatent, eanl verild that sdntcatonteot i@ beygapdacdaclid on,

which is then conpiled and streaned to a client, thereby delivering the
content. The apparatus can communicate with a core database which can
store group and individual data itens. The apparatus can then read

t he source section and, optionally, a group data itemto wite a dynam c
section and then conpile the dynam c section and, optionally, an individual
data iteminto a conpiled section. In sonme enbodi nents, the core database
further includes a second individual data item and the apparatus conpiles

t he dynam c section and the second individual data iteminto a second
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conpiled to include external content such as RSS feeds or other content not
stored in the section but created by the producer, for exanple, articles.

I n sone ewbadizmasiez, phase 1 output includes source sectProrEs201/038B3 f or mat .
Phase 2 can generally refer to the process of further conpiling the
resulting conpiled section of phase 1 to further include user-generated
content. User-generated content can include, for exanple, pollgraphs or
other statistics that is the same for all users. In sone enbodi nents,
"Phase 2" can refer to a conpilation process which produces a dynamc
section. WAE g N I i L VB i e

secti on 158 I ek ARELLAD cbRoR ATk oIBR, AOLRH URaSE AL ndRuarhbe

regi st er ebangkd amk when a connePhiersaloys dermit, gestrarsaingl ynethofleef thoingension ceuss thef

conpi | i n%li{;rn?o %@%Héntc%:__%alglgglpd %oﬁgtalﬁea%e'ssot% cg@t&% &Ien %&?g d%a E&mgg{&?]% n
user-specific ta. For exanple, to print a user' s nane on a wel cone
screen, tuhelidder Tl mrswebeoreaclpat ¢dantnt arcesg aed vtharwomppnantyed Kiersgstancess to a
part i cul ap R3Sy 0fn AuSER Qe IRPRLY BlesiROEENt s, phase 8 can be done
separately tor each user “and can resartsin pu% I'ng the resulting section
data, if any, oerthinesgaskit ingueioa pfotides heystdni fmimandgingsa@neneintlodingent s,
"phase 3" includes starting wth dynam c. section and results | n the

queui ng GTOUFISESEr RBIeU Ny MR H o AE0Lt 2r i b RERTERE queue.
The i nvepkidacterenabites stdie Weddnemprifhe ontant Bidtsy@pi incdides apAcwdyn the form
of a conpiled section, to a client device. Content app,is used generally to
ref er 10 SIS W BRROMY Ol O SIS RHCCSTAR SoEn BRUGET e AP ot resve Bt ent or
content tbhate REAH. dffonfrétdRigR@ddulct stdiod fidBMIréRictidd) tiRGARWATRGMFRNt S, a
content app is or includes screen |ogic, content, such as text or_jinmages.

I'n some eMSTRE ARFREScctiqn apdhicadhit tofitejadlypgmic seqtigpe Sherhimamicsgetion gan gl k

quot es OfinicYRARhRnt Butdn ReBhMtkdtiiera® CEREMAY k@R ah heRcRRAKARS UNNI NG ON
t he devi ce. I n some enbodi nents, a device has installed on it an

appl i cat idyprmig sepEPR e eqamniled argtipn whichanghudss the capiont ewhsehtheeorapijednt
appl i cat isgion INECIRANNRRL rRARPY AL Lhfo AL R BRLIGH d @kpean functional ize
each other. In one iIlTlustrative exanple, the nobile application can serve
as a local, speeitanijcnbddiogatsdhe ngtesympadesiamaethic @bplicati@xeleioh eanttite cont ent
app. In thi ' -1.h - (o] evi ce
and agnod by eg PRl Btey )R RCHE LAY e AR e B PO

In some éybodikebemssctidn bf @riEhtP dewmeatios, Tivhinabild degice then digistay entlispnat f or ms
or_oper at g, SystomRe &858 PRV, S MR, REL L, Qun, MRBILE (PPl i cat i on.
Each nobil'e ap 19 CatTOR can then TURCtionalivze a Content app, regardl ess of
t he pl at fegpanicade thpmvatdnregt, 2y tie eompilddhectionigghics the sorttent toAbe onddusegl y, systens

and nethods of the invention can, using for e |l e .a.single dynam.c
Section as an HEGETRESMSTRanERBE THOMS "GO I SR RSO G AN, each
mobi | e demiicigudl @R ity@S An hAVidAl dadPifene X @ealrallll sememidgRtsoftd v &end! N sone
enbodi nents, the invention grﬁgid s nobile %EQGicatLons errabI .on

pl at f or mESErYCR et BASTHYY YL EMHECARRMURPEaft ST i CHaY 8oNGEY SPREAES i o8,

Bl ackber mycafdo bAREQI dhon@end @@, such as an dfi€le 94 3nas & Bdta 1thE chlbeagvil, on i s

hi ghly extensible to many endeavors. It can include a | arge nunber of group
or i ndi vifefirxrmplstthe ideri of aplayer gtholiRs WA £ &4%Come from bei ng authored on the
production sefiefatcv 88 cAth 98t F&lpl dtadRALHKGHh Bl dalRBAsR AndHBRLE RY MY a
client, or being created during nulti-phase conpilation. The

mul t i - phakeesorgserpictian Waike sanmlinghepe £¢ rreiluse gheglygamigsecsion z Bohis regafacan be
used {0 Wty o SRR Earte HAUChACRTRMa ALV Cw Rl GANBI R dREGH KR, _each
section including any conbi nation of content and data itens. By conpiling
cont ent ithe productip seryshatlecsgatawag sergeraian Svbgntonpile dmtdynarhigisedtion pritbeessed i s

m ni m ze ' i.gni fi [ LS i zi ilation
procese. R BRYEES.EAGR ARk QERALLEUM WARNC FLO. RATERIY

sect i on ifer cxpaple dcht isByivataol didinngeogeniecetly finse thegatdmctain sohase 2, the
conpilation of, phase, 2, A0S ARLiNSEDLRRE Jiepsated {0l eachlngi vi dual end
user, with congld%régle savings in tePns of protessor iove, Veost, and

ef f i ci encympikudrsedtenrivddiverpd aced®esdeoice phawme2miedieehts vl iachdypamics of a
section has changed and can send onlg those parts that have actually
changed for further processing. Further benefits are obtai ned by doing user
specific conpilation in phase 3, thereby allow ng phase 2 to be focused on
general data, for exanple. Systens and net hods of the invention can
quickly and reliably streamthe conpiled data sections to devices in a
format consisting of binary packets, such that the binary packets include
the content to be delivered. Phase 1 of the multi-phase content
preparation process can be initiated by, for exanple, a first |logon onto
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The net hod includes providing a production server or application which a
producer an access to author a section. The access can be through a web

i nt erf acewobBhe/menbki on can be created, saved, and sent ipaTXskotfios3s. The
section can be witten into a dynam c section and then conpiled into a
conpil ed section that consists of a plurality of binary packets, such that
the plurality of binary packets include content to be delivered to a
client. Brief Description of the Draw ngs FIG 1 illustrates

mul ti - phase content preparation according to a |ogical sequence as a result
of cli entsed?ﬁﬂlls% gﬁ@d it 1s com ifch %reéﬁ ulltb H%ﬁr{agﬁﬁaéké{'%rhfaf &Q@ﬁ?ﬁﬂ%@{r gﬁt
preparation according t ogi cal sequenc as a result of clien

navi gat i ¢ma ekeat,én mmﬁtcems velhpetépetylge&veétus non-volatile mpi@pryJikic[a|haxstt drizt s

mul ti - phag ﬁ_ Qatent preparation according to a |ogical sequence as a result
of content changi ng on the production server. FIG 4 illustrates

mul ti - phase cOptierti@rdplahatry ofrpoateumadbngcltiezye@bj/ 6ot cteiivelsmulmiselea@da resul t
of event Swh%uctrfs f(‘ St eeéedhel\:%mx%(rjn atusgrrre al‘lesgﬂ nt thlcﬁnto uSGe\f?l FIG 5
provi des ‘a bi'é dla ram of ﬁg%ens acc forceriaitn’ e odlnents of the
i nventi onequaeecamhceﬁb @esmrd spitioarxibts cOmeininigelvt content thely gueeway\sembn @n generally
provi des a nﬁg (ﬁlased and pq&% é ed client/server .cont %eparatlon
process tH4F CUOUSSRERINERY ' DOF BYFHRAEE o A8 PEnE U “5 Mftel i ability
f or cont epiitedtATag gABMy Sivst @ﬂBheﬁl subsbtantééllmﬂnﬁllgdlﬁthl&js&ﬂ?‘]pﬂﬁ Flllalﬂﬁj’uirdetsb@iﬂ)ﬁd

cont ent prep rati.on process is_ hereby des ch al l.ows

ol ent / sGMG &Y EHE o %ﬂé@‘iﬂ%ﬁlé&}t&aéﬁ’iﬂi?@ d'oSﬁ‘ftf% leaEn%Wt@? content and
behavi or réduestmattiar tealtpadohe RIS/ atRMAN t}feqoﬂﬁamnelrﬂﬁackast erms of speed,
responS|veness and reliability. Content app constituent parts, called
sections, are Ib%ﬁl@&SﬁeﬁtSn%wWﬁ Pfqyides ap wramrforsdﬁééeylgée@e@euwm y
content apPrFieQy kPOR dr Ate NRUR. ThaLPEERCaPbE édﬁﬂﬁﬂhé&&&dé ih@l@Yany to the
navi gated target on the handheld are prepared sent to the client, thus
M ni i Zi SEATERIE.& TRRIPRIY i RPUE Bndernind. onSet MDTSrRsOceaarsh d Np BRIMEIIS 8N FSBINS t | e t o
the client ghan it can be
nanualIygsagé%%mP§§%%gl?ggqa%%3§%§L3?§t|ng&ﬁﬂmgﬂg%£§$§§&¥ﬁ&m&?{ent to
attenpt rceerilonetd, ofd tdnemidad & XMirfoteat, a | ogi cal partitioning between
client CO””ec%hé’%oﬂl}’ce%é‘c%ﬁ%%%htm %pﬁ{ré‘thé QheleNE BRF Fa"aRl WRRED oLy for the
client, as client connectivit d eréct|V|ty are 1nsulated fro
problenB(Whamcmuyomedmﬂndﬂmhn@nwkﬂmedMBmdedpﬂepanaﬂmmmygﬂa@esgﬂw In
certain as egts, the invention provides a general client/ server content
nanagenen? systen1 In certain enbodi nents, the invention optimzes the
delivery of c@h¢gphratus chacuhiredrdsite with a cor€datslendt whieh carestarel gtoap ehd ent s begi ns
on the seryer iqe as one or nore content sections conprising content. In
certain éWBBSWﬁgﬁ?gmnihe objects are XML documents. These sections, for
exanpl e, as Xivhe appatuidchit themnredy tha seaed eeﬁouwnadmleﬁauym@roaleaatw nas td nel ude

el ements that describe be i n ding for e | e ] 0 et ween
screens oY HRa8IG %gfbwgalzfnﬁeepﬂ? ﬁsﬂi/@m‘aﬁ?ﬁt@%ﬂ %{ﬁ"&ﬂorl i“ﬂ‘dlfg‘é‘f exanpl e
aspects Qhta$€MARHI al BMPHEd RELIMITE ForRCdnbbdldintdneg @ik Soi@ Xibase ﬂll’ﬁl@lr ﬁ@lﬁ&es aand
actual data, includin %%for exanpl e references to actual im user input

text datacoahinbidg! daxicry %}%dathe BRoeres ComBts herhasIcePaine T ThRtoBhcer t  can
be said Lt G hth UbR 1nt§@'§éc%ﬁ(ﬁ c&ﬁﬁle@@&ﬁgh @1%t1nct from the coiipdled &RALENT and

behavi or” can be thought of as an ap hin an app. The outer app is the
(one- t i meigilariothe @ppasdpdes magg éé@fefab @am&rseetm@s Depompibing vrowreesegiont he Java
ME cl i entyiQr itk Eﬁﬁ%?ouﬁ@gt)a’lte%'dr%y%&ﬁplhﬁg&tfi%féht s%ﬂfé:e RemaN With a lgl% dIS a1 Nner (or
content) app, as Created he” producer. The inner app IS nade executable
and real dteindyelens arldbmtmﬂs ef thy nafecmntﬁrnbnomm coffigarahiglte incassd cont ent
Prepar al | R RLAGEH S A0S AR YPLecRblGn R0t DL EEARL LA Libdig hout er)
client executa I nvention supplies a ton nagenent system
t hat prowvilgleguehtdetticin cvaa settiomet thetsemasgtbgevin mpltophasesemptilapessprotessobi | e

devi ce. Syst efn; neraf |‘f)ehalseni/ E’I Otro] aepoactgslsei\vl}lc X aﬁq ec udle%nrh 1I1Ta agoermnt storage,
present ati on, TS o d del’ 8 of" content. W Pl andreal - ti ne
|nteractmanmhdbdemmpe,meﬁemndHWmmﬁehratmnpmbedHMEnmﬁmsammhemtmxreat|on IS
easi |y done using an XM.-based formai, and the system supports nost nobile
device platforns (i.e. Java, Synmbian, Wndows Mbobile, Blackberry, Android,

i Phone and others) and is readily adaptable to new platfornms as these may
ari se. Systens of the invention conprise three parts: a web interface
for content creation and managenent, as well as end user data analysis; a
gateway server where the bulk of the code resides, and where content
preparation and data storage are perforned; and one or nore client
appllcatlons that run on end-user devices to deliver and allow interaction
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In certain enbodi nents, content is created as XML files using the web
interface accessed via a standard browser. The content is upl oaded as
secti ons wo 2otrn4gmwbeway server, and output as client seeciranssoiinsa3packet
format to be delivered to users through the client applications. The web
interface can be a stand-al one application, for exanple, nmounted on a Java
servl et container such as Tontat. Conmunication between the web interface
and the gateway server can be done via dedicated TCP/|IP socket connections.
In certain enbodi nents, the gateway server is a systembuilt using Java 2
St andard cgﬁl;ﬁédqa incMdb xt%ﬂ’tgﬁc naKAuh FHRY i%Edsso“r‘ offidt {dnRe f R YRGB aRl SO used.
The server systemis divid ed Into several separate applications. Each

appl i cat isetios &nt dseataddy thnpridusein fim exomple higclesarnaphe pebedimentogeashér using a
Vi rtual e nmuni cates both internally and

ext er nal :\@&’\% ltﬁﬁuq%gﬁlfrg@gew%tﬁg%n%ct?lgons Data is sent internally as
packets, usi nghae Sicapgamepty kedtr t6 mmmcnssm&r&@mmmﬂu@tth@mswmgctt)elppimbducti on
si de (i. se %SI atSeh FtOVFR érrllrgc dfe%(s:eef\) ener t c? conten I?% ener onhegt Jagrm of XM
packet s). FRE OSBW et sy s em al so u t'he {6 when comuni cat i ng
W th th611ﬁﬂldieuﬁ:)Etéxaﬁ1plleepcbllmh bt:ﬁherefansncs that 1sTHmesamle|fﬁraﬂl u&@rpl ihesdnieons t hat

are run on bil e es ar |caII a Java M appl i cation,

21 ¢ hough boRaenS Sfksas ey lPiog st Suvd prieh Borie{BRHES T Phone) and

nonM DP ptaioh OAN®n4Bideetias isAdhedinek) an afiie: etid@ntAnapild Refidndns dgoimini cat e

with the gate serv either a TCP/I cket connection (preferred)

or over I‘“‘(gC V@itslaﬁtavc?ﬁ be“tf@ﬁffﬁ Wdoy&rfegggﬁeflalzqrqtl ty. The client applications

can be built PRasEBRYn g@etaﬂy k@890 2 PRPEFGE B PhOFE@tinSRReilkll GecRb@t f Or M8

and technol ggl es §| : va, Synbian, Wndows Mbhile, Blackberry, Android,

i Phone an@of Asey to tornt%wehawaéétdatm Eptrespmpledp TRt aieRHname e f ut ur e,

systenms QfeldohR shrid¥e MR8 JTRERS dnta ﬂaﬁlcﬁiat yekNorS bf @edhitd REVRKESh pRiRELt the

client application to these as well. Additionally, one of the strengths of

the syst ®fitioba sastons 48 scrigin pmigimenty, phass § serba dosa Sterately foseeh userctddi ng t o

_t he need%a@fégulgﬁﬁﬁﬂﬂg tﬁ%freéu'ﬂ ngeﬁldatgrl@hrgﬁ’%l%the acket quEﬁ@fo? Itﬁe%'ﬂgntalﬂpl i cation

is tailored to t rtlcua device it Sits rIt) his regard, the client

appl i cat iseme frmh@tuin@rns ‘Iphise 33 mchgat dertingpith a Peanaé $eemn andpesubaini thh

functlon I lient formto the

devi c %hélﬁggs%%?[%ﬁ?h%%ga |§r?%g8b1¥atc%$?roe ﬁ%?dnrghlelt&n@m\f/\eeb interface, takes

pl ace on the Eh@uiucntnoonnmvlmdeh@mtoemtOMt appeoly apg” iacledioph b6hed vi a

downl oad e 1ed se ? h2e. ontentt i U(e:;[ll an t%%ferq thetcrolrrtt%ﬁ!t%}% the

gat eway Server, I'én 1? 1o Ba na i fext,

col or, anebnloaymstomeceamodxhiembetismblhtynt«»ocxtm@ﬂt ﬂﬁ'dprbyldésl‘f&nq'mbﬂﬂjlﬂﬁtd acxiw&er ver as

well in real- ne tuning of the | .ayout js. han i ent

Govi ce i g spe erbodimelicy kel thid of PRyuR- Pt [BiecoBient il lelel oped f or

Java ME. ihfiges el @i eﬁiﬁibdldieﬁt@rﬁcfontehf'@psy@rt@dntdeahﬁs shetl ds sadi qustage a6f t he

Java MVE st daro‘ﬁ t he no features of gl |.e .t el ephony, including
VS PSR tltnﬂéhec%fﬁneaéfaﬂ%@en 3EOGER PNHRE ¢ThiEC dQi%ur i ng of i nages,

audl 0 and Vi dapsoftainbedimch, 4dhRBARMIniRIddNA iGRtPPRMSE KYBEtimMifarréde

i ntroduction of the jPhone and ot her touchscreen devices,_ the syst em has

been ext dh#MPRilcanplifaHen ofliFttiappligetions akhgrcenteniyiap padhthe mohil appligitigeyi ces.

I nt eract ichh fictichaRzeledh fiRat ![ﬁ{@neqlu@rﬁﬁ&eeé%ﬁmﬁlfe hOBobMVARPLiERDn cANdrEBRY types

of input can be facilitated by the client application. Users of the system

can supplajosgheeecialisgfsopcipfing fysteanin idhicdite pxagute thoopispicargalhise on t he

gat eway %ﬁfb&ﬁﬁrentuﬁl% oﬁ@{tﬁpﬁ L& eQ@cﬂtabfé(b'nl{ﬁieedév%tand %ﬁ%glcaﬁ tHhHSRYicSs Name or

a chat nessage. dition to standard text and simlar inputs, users can

al so tak@rlphmmratleamswﬁeor\nlfd@m record audi o and upload the resulting

ITU' tl nEdI a fi ![n H%Selﬂbga} Htent%e(ﬂt)erteﬁt GSS&B{CE%C%GH%T&?QX&‘SMS or

User - suppl i ed Itens cah be us as input to generate content

dynam calopyratusgwlstemktate dabl promdpdmvltb&mlrtwmnmmlepmlaam iBatlomobilt ent secti ons

that are, phcatl.:lounrcn t}ge%g‘tln}/c 10 alzé g coonrt]ee tgr reg rd?esé‘l osfetfle latformcoerrot gflatn embodi ment s,
datalterrg arelna 0 ah“end user f % 8 SWord, or

privat e npsaagdabin which icarst aicoordimplydsysent and meths@rdmha mmnhoﬂ)emomg a group
data itemand is incorporated into cantent which is delivered to nultiple
users, for exanple photo sharing or group chats. User input data itens can
be dynamically incorporated into content as it is distributed, thereby
creating end-user apps which can be influence in real-tine by real-world
events. The gateway application allows content to be pushed directly
to end-users, allow ng content to be updated via the web interface and sent
out automatically. Updates can al so occur responsive to input requests.

In or der to deI | ver the often 5| zabl e and corrpl ex content app content and

o D T T o O B



Systens and net hods of the invention segregate delivery functions into
different phases to optim ze the preparation and delivery. Preparation is
partiti oo 20romasmel i very by a | ogical separation betweeaTiuseopossigst i on
server and the gateway server. Phase 1 source section conpilation occurs on
the production server. The section conpiled in phase 1 is then transmtted
to the gateway server. Phase 2 invol ves obtaining the newly authored
content-contai ning source section and nerging it with any content that is
to be distributed to a group of users. Phase 2 occurs on the gateway server
and prody; i g what has
changed an oﬁ?gxgg%gﬁﬁgﬁgﬁgggo?h?%é@p% &*Hqﬁ%ﬁe&qmgggﬁﬁmgyﬁgﬁﬁgpsect|on IS
r e- conpi Isech that cpthanebild devpdireonivep afcontertaipp execatable @8 dras dqvicee In sankpose who
request i onpi | ed
section e Ibgﬁhleﬁtjg' Otﬁcelngflg‘}fat.lo\gfﬂpo@ldte% rélgﬁlz dﬁo?ﬁ&giggs? Opella%le% %%ﬁ)?r&?an%exanpl e a
conpany mayragiesgbtoms grhichpm w:lutile Jaha O, Rbens 1©&r31acnkbpast @Sj Androidomt est i n

whi ch users wat ch a basebal | gane during which, each tinme a new player is
up to bat, the users guess whether the player will score. In this exanple,
the users mayThedadapeifitngnfarionisfhighdy txtakible tb hany anctea‘iroze Ipadn ingdmkiast i ng of

ten tickets. Each tine a esses corr n.a free ticket,
unti 11 o poRbepgt P G Eetud IR e B L Sibidheesh B B Prbing e goes
up to baton tige frodu@tidiBsewrer, tboiRg aaﬁomhh@uprgai&méd BEing QIppREd Wangichts bingitghat

pl ayer's nagg The fileis th n.conpiled into a source section (phase 1)
and sent Sfgtef qar @%é§a¥ép§ﬁfm“ﬂt t he gateway server, the source section,

conpri si ng t hendatki f@sddoayahtich i RIFBLy fesameaana@mmeiblé hed pdhRekedb free
tickets remaining, are then both conpiled into a dynam ¢ section (phase 2).

Then, forViE&el awer pfhiffsrent dunanpg of sonmiled sesHensneash SecHen tylydigensect i on,
along W BmbALBECb R taRO Wt Ol BAS@mpHlifdBReANA nft P SMaldéenswRdie, can be
conpiled into a conpiled section (phase 3), consisting of binary packets
whi ch ar émspited detg thahis draghssed Guenenized. This palagessignifigant benefits by These

scenar | 09l RGRaniafl FSUAL B oLl rﬁ@?hés@'l%'e@tfs%ﬂly%td'oﬂé bke (g Hheas

| oggi ng o igating to a new scree electing a'nenu itemetc.), or
because contesectionay updetad. &yamgehng)gﬁn@hbusseqlwt p(lese@ thg p@ram@dom@@liaeeed,

pr oducer A i onal
command Eggg%t %%ﬁgg%ﬁ%zﬁ&ﬁmi?%R?%hg@b%%@?ﬁ%gaghg@ﬁﬂ%&?b&@%b&ﬁ% hoc event
has occurterad of processorltmnecmst andef@ipbogi ferihgmotehprossssts @fiplsaspp ketes vanich

productlo uction Sgrver hand] es. resour and reparatlon
o b e e L S A

users of fulder ﬁlppéssmglcﬁur&&r bemaijte $rearrbda1rR3$yfdemg siser Fpdcfid compiiation imphgpbase 1

cont ent te so.that it t deal, wth user-generated
dat a (su@h&§§£th‘WP%ﬁ§? %Eé%“@mhﬁ ﬂ1§mm3ﬁ%%hgy§x UBhlfon to and generated by
mul ti pl e user Systendndwhetivde bf @8 Inve@dARGH fuiEHIY and reliably stieBmGRY dodipiled

enbodi nents, the system.supplies a y appjication. "Gatewa

appl i cat BisestigR O LoYiEdn & St cop NGRS HarY Clsiip it Hg?%%éy %%L«it%m and

t he gatew@ymg@mhkﬁ@ﬁugmeganmng supplied by a dedi cated gateway server,

whi ch can congrlse one or .npre conputer, or the functlonallt¥ can be

i stri buted Vet 4 of BRBTIHDSRC ORI BISEHAIR Proges R PEITGEH Bs [ cal abl e i n

that thergafap aQ?rstelogUﬂrm?or th@iys&ﬁlt & WRiesR AR L% BB fol @niBEredifiRyNReds of a
speci fic circunmstance. eneral, a gateway application or gateéway server
i s di scugsessedByeny elieny a FRANEEST QYAGVLRCVE PRIGUIE FEVRASCETPIOgNE S he

f uncti onabik; LlontfifedALRWRNpABRLAERbBk SushtiRbicRE by one or more

appl i cations, can optionally be supplied by one or nore servers, or

wi thin one or Ph@PéOf'thletrm&tll pheae bontens preparation prpesssgan daanytiaghhy, &t i on( s)
handles t h related to
o ouped e (SRR e O e A R L R b on 80 8 o Tt
or chat s s(iphaset Qlentom@meqlmse’@(an atutspquentaridntabisnicniirevicusil aceeysedibyer
speC|f|cadaHen§uch as username and age (phase 3 content preparation).

FIG 1 ilPfNstTates nmul ti - phase content preparation according to a | ogical

sequence as a result of client navigation. FIG 2 illustrates

mul ti - phase content preparation according to a |ogical sequence as a result
of client navigation where content already exists. FIG 3 illustrates
mul ti - phase content preparation according to a |ogical sequence as a result
of content changing on the production server. FIG 4 illustrates

mul ti-phase content preparation according to a | ogical sequence as a result
of events such as a schedul ed event or a nmanually sent event. FIG 5

provi des a bl ock diagram of systens according to certain enbodi nents of the
|nvent|on In certaln enbodlnents the |nvent|on |ncludes a productlon

a o A N~ o S a o A NN



Client app 136 receives a section 154 containing one or nore conpiled

obj ects 138. Modul e 132 generally includes a platformsuch as Java or i0S,
whi ch suppbizer/mseéappl i cati on programm ng interface (APCY/UB3dL1/088488Nt app
136 includes a nodel view controller (MVC) 130 that controls conmmuni cation
with the server; re-creates content object 138 as it is streaned fromthe
server 110; controls interaction between one or nore content object 138 and
any other content object(s); and interfaces the one or nore content

object(s) with the native hardware APl 134. Client app 137 receives a
section 155 ¢ ﬂie%{w Aepts SFSEmO R rﬁ&HJSHs 0?@1eqmeﬁﬁ$n fja?tﬁ r o ﬁﬁl%%‘erlréB
generally includes a p atform such as Java or S, upplies an

appl i cat ifmwtlpma(b@rtarﬂmghgprm@serof eide p¢rAPmyngicgBain @tepSe\nhenapspaH.tsmdlth agdes a
nodel vi cent e
server; ?%écgga%géﬁgh ﬂ%@%%w%%%m%ﬁ%&g%ﬁ?%%%lﬁr&ﬁﬂﬂg%§%gﬁbﬂﬂm %Bg%geaned
fromt he tcsélre\peeero]J&Oerasmntdnlglssctlontaed acftqh@rrgebemmmtetﬂaé By ohlgagtdingne cont ent
obj ect 13 a Qnt e t t rfaces he at Ieast one
o ot - SR RRTpdRn ) Rk SBIHEMiaR BLERE Lidhis, B3k MPLTREERed bRl 3 o0 oo
a nunber1@mnmndutes. In certain enbodrnents these are included in server
110. In alternative enbodi ments, each, nodul e | rov a dedi cat ed
server or SoRECehfarmeS IR o RS GG B o R R e e 114,
and user comeiiltieat nthidedding) bpitcaiadf ase @ppdrt p@t:es@ens eacrhcﬁ‘eéoéezrnglal@urcahi | e

production nodul e. 106 i vi ded. on a separate, dedicated server. In sonme
enbodi merfgion F?ratrfsrfaﬁoatrtﬂp 0 S 4GP THOQEH FHy S g8gtion and thety " g orre
enbodi MeRb&piliaeitued schifigiie RnpABPILESTBazachtqRaRI ne containing a set of
instructions for causing the nmachine to performany one or_ nore of the

met hodol ogi es Tt wethed el Thahea TvIude gyl ng e WHHIB BIOFFER PSS SOFHET ioféHitne

oper at es gaspdr flddidal @Reide W £&rOlatdFade HE WERRABEAY Lt Seclon onBpAMEad) to

ot her machines. In a networked deploynment, thée nmachine may operatée in the
capaci t y compiedseetiparto geluge gfpteemmachi ne in server-client network

envi I onment, G ook hiBERHen GO R0l RurfoPRiak SoRBsinel A mens b bl ed)

net wor k envrronnent For exanple, In certain enb %ents producti on nodul e
106 i s anedré precespae Ricampaaimn gest b vag previdud embd4tigngeyuttoni el spyling ser ver

machi ne h the client. I n various enbodi nents,
nachrnes%%%m?ﬂg&%ﬁﬂgg%%%%bgghw%ﬁ as necessary to performthe nethodologres
descri bed her Ehﬂmetaoqbelrclsrdcsajro‘oémpat)erdur(ti%@)scrvar ctrabrble:tltlcF?@vhlah settodtlcmp box
(STB), a arl? ec'\th;cSe(s)s aut sec on e%c[: %g]stcag EDﬁ)rcbu % aw 1rlﬂer?‘a{cet %il sRerc] n Can%

appl i ance, et wo & ch™or & ne cap abl e
executrngmawﬂe%vamamhﬁhmucﬂﬂbﬁﬁn@semMeaﬁmabmdm\mmhﬁnmmseanMatamp@crfy

actions to e t ake chine. Furth ile server 110 is

11 st arih S ST e R Ge R oo it loge A S nedEsisien aken o

i ncl ude ay the@irhl@e bf BiRarg hadkes Midnels chitadt to Bdddtivelodtd aclent. j oi ntly execute a
set (or nmultiple sets) of instructions to performany one or nore of the
nmet hodol ogi es di scussed herein. As one skilled in the art woul d
recogni ze as necessary or beskfSeictigebnf@iheiBtkkgance of the net hods of the
i nvention, devices 150 and 152 are al so conputer nmachines. In a preferred
embodi ment, t Ay ldlestrates ubipleretAtebprpRAT og 2praidipe adpgipl S&IUeRRs Bhones,

i Phones, r&@pbeakﬁpﬁngﬁg&l | apt ops, PDAs, conputers, or e-readers. As
one skilled in the art would recogni ze as necessary or best-suited for

per f or mance of1G.Rdllpspted ayltophasheonionlrapdraion aeenging ra lagisa] sericwsic afrachi nes

of the | RUGRLF Okl AEIHAG ORGe PPy QG801 o (e.g., a central processing
unit (CPU) a graphics processing unit (GPU) or both), a main nenory and a
stati ¢ nmenor yFlGu3iikstressrmuyhi- nlasecmﬁetlhpremﬁloctdh@rdmg@ adogioal seqUomees er

syst ens i Or di ntion may further include a video
di spl ay Sﬁyﬂ%fgﬁgﬁ?d%ﬁggégé rys%hﬁnﬁﬁéglay (LCD) or a cathode ray tube
(CRT)). ConputHr. 4sifetretrs motti- piatcqunmt prepostdnageardng toer logivad stquencegan al so

| ncl ude ar‘gsuf%l vaaéﬂsrggcr |5 alsc e\\f/cln oera( Farall senkgv%boar d), a cursor control
device (e’g sf Nt %.srgnér generation device

(e.g., a speaker), a touchscreen, an acceleroneter a m crophone, a
ceIIuIar radi o frequency antenna, and a network interface devi ce, which can
be, for exanple, a network interface card (NNC), W-Fi card, or cellular
nodem A disk drive unit according to the invention can include a
machi ne-readabl e medi um on which is stored one or nore sets of instructions
(e.g., software 424) enbodyi ng any one or nore of the nethodol ogi es or
functions described herein. The software nay al so reside, conpletely or at

| east partially, within the main nenory and/or within the processor during
executron thereof by the conputer systen1 the main nenory and the processor

o o e o o —— Y




VWi |l e the machi ne-readabl e nmedi um can in an exenpl ary enbodi nent be a
single nmedium the term "nmachi ne-readabl e nmedi unf’ should be taken to

i ncl ude aweizoloaszsedi umor nmultiple nedia (e.g., a cent rariuse 1065433

di stributed dat abase, and/or associ ated caches and servers) that store the
one or nore sets of instructions. The term "machi ne-readabl e nmedi unt' shal

al so be taken to include any nediumthat is capable of storing, encoding or
carrying a set of instructions for execution by the machine and that cause
the machine to performany one or nore of the nethodol ogi es of the present
invention. Th r .o hne- ETe73 :ToteTol s TRaTal e taken
to include, b§¥§%é?bg%%ﬁ?ﬁ??g%%?%?&%@rgg?§¥§?ggﬁgﬁ%#?es (ggggg(ggggcriber

i dentity imwsdidre (SIM card, secure digital card (SD card), or micro SD
card), optical and magnetic nedia, and any other tangi ble storage nedia. 2.
Secti ons In certain enbodi nents, content in the systemis organi zed
into "sections". A section is algptald Desciptigpntent. I n certain enbodinents,
sections are %MH%&%EES t hat describe either a conplete nobile application,
or part of the;app¥rcation. Larger applications can be split into several
sections to ik dventopgedralypreoaks abamtiphdtdandifaitgioatd disst/deofer eonpart of an

application tao be updated ofte .g. chat | eavi ng ot her ctions to
ohat - soappeton Sro RS B Piiel Bl aa RS b e SR BT PR it e
section heag@mandeeichofste@an be connected to each other using their ids.
Sections are stored as XM el.enents, and can be parsed into gbjects using
an XM framewOrRUBTNIEd AR ORMYIGRE COURPL PIEPBA LTS SNin Brre st B@@he
product i QNowes Met/server content A& cAER: s{Qbh td MPRSzOd1iSS F &htend dndsour ce
sections, opened and interacted with bﬁ@froducers via the web interface 2)

dynani ¢ SERIBAreaftRagallehhcasienbpen suheafridsit S aepledcwh (AP Vel Uers 3)
dynam ¢ $QGHIRNSCorkdM@hp@RstREnPPRREGIBNCHidH: eI 86dcREl WrkdndRY oeihd stis&r s 4)
conpi | ed sections, that have been conpiled and are ready for the server to
del i ver tfor sepdgneceap il eqritennapp septians thaphaye ehasger orevie Snmagdiaiely erieyagtont ai n
the ni ne elementsed ta @&11 AP HardRSE Efe%?%afeﬁ aﬂ-@gzln?to_]the J%QL fhud hlié?l‘?ztiﬁgo n
Contents Nanme Description Head contains information that should only be
seen by tdate beedwidth caprdmadysectigesian bopushed mreklvisterto Hisatient ag o nasalit pisdakey
informati ' ' ' ' i ' ' t he
i cian oy e PR RS P U P B AR DRl ATy MRl B R E

need for the client to attempt retrieval of the data. Further, a logical partitioning between

client connectivity and content preparation increases reliability for the client, as client
connectivity and interactivity are insulated from problems that may occur during server-side
preparation stages.

In certain aspects, the invention provides a general client/ server content management
system. In certain embodiments, the invention optimizes the delivery of content to
handhelds.

Content delivered to clients begins on the server-side as one or more content sections
comprising content. In certain embodiments, the objects are XML documents. These
sections, for example, as XML, are written by a content producer. The sections include
clements that describe behavior, including for example navigation between screens or how to
respond to user inputs; appearance, including for example aspects of screen layout or which
actual widgets exist on screens; and actual data, including for example references to actual
images, user input text data, authored text data, or RSS feeds. These elements in concert can

be said to constitute “content and behavior”.



Style optional style class Thene defines the general |ayout and style
properties Content Objects[] an array showing all the content objects

cont ai nedwonotdaszect i on Server Objects[] an array showprog/usbéiitobasser ver
obj ects (high-level objects only) Obfuscating rules the obfuscating rules,
if this feature is enabled Properties[] an array showing all the section
properties Sections are downl oaded by the client application. The
gateway server tracks which sections an end user keeps open, allowing it to
keep the client application synchronized in real time with the content on

the gat eway S?BMeéqnteW%ld%hﬁM‘@ryc Vtﬁéi gg‘ééﬁ@%n §aﬁ7‘% eMEeRhEy 4 the

correspondi ng sections on th l1catio The client application is
never sentthg mnedme@utmmahmsqﬁ pxe@v@hlte gorfacgivengdatioon ée.g et Jazs MEydientopen.

| nst ead, . cl i ent i cati - .0 ' wnl oaded
again in 1@1310%?%154) r(g}ﬁl}ep Js? létr%}\;/ltearn ?B%g%?i fﬁg{étlﬁ‘ge?ﬂ%ﬁ?ﬁ@%@ﬁé% Csréeaté?d bglr%ﬁi(?s up to
dat e. produ@ac ff h@mnmlpp @rmadwmnutabésand cohtimn tdisubju@btesby(adqosbuas@doﬂ an nore

detail bel : nt . ite and re QUI Ces certta{ n enbodi ment s,

Wi has con QUL prepatatign Process ol the servel side and dmterac%on \{V]hh he 6 uter
content objects can b Xes,” menus, conmman and o alts-t hese
contain aheteteﬂecheblledescrl ption of a content item including how it can be

interacted w by an end..user ere are 2 s of .co nt, obj ect:

i ehe ever ' Hhe PYern SHIPUET SR Sl O3 FvaS T e Sl o, -
concr et e iftbja&b/its on GRIPlyPB G fiiobR édaser 8¢dtertdjfakd iBvindiol enalel thyatidnt 0 a
client application. Content itens. are sinpler, content- rlent .constructs

(e.g. ar tHOPLIEN} RQFREE AReSENtpgTeNts|oqy g dgityesy of spnteeimiey! 2nd isakimif e par sed
as ser velinteitemits devRRSPLE CBScenthif ciBOdimchts | Bbteht®r@tioh RIS, doMé 686y anaudi 0)

used by client applications. Sections can link to resource files where
needed. XML-based format, and the system supports most mobile device platforms (i.e. Java,

Symbian, Windows Mobile, Blackberry, Android, iPhone and others) and is readily adaptable

to new platforms as these may arise.

Systems of the invention comprise three parts: a web interface for content creation
and management, as well as end user data analysis; a gateway server where the bulk of the
code resides, and where content preparation and data storage are performed; and one or more
client applications that run on end-user devices to deliver and allow interaction with content.

In certain embodiments, content is created as XML files using the web interface
accessed via a standard browser. The content is uploaded as sections to the gateway server,
and output as client sections in a packet format to be delivered to users through the client
applications. The web interface can be a stand-alone application, for example, mounted on a
Java servlet container such as Tomcat. Communication between the web interface and the
gateway server can be done via dedicated TCP/IP socket connections.

In certain embodiments, the gateway server is a system built using Java 2 Standard
Edition, with some Java 2 Enterprise Edition features also used. The server system is divided
into several separate applications. Each application can be run on its own, or they can all be
run together using a Virtual Machine. The gateway server communicates both internally and
externally with TCP/IP socket connections. Data is sent internally as packets, using a simple
packet format. The communication on the production side (i.e. using the web interface) is
done using XML (in the form of XML packets). The server system also uses the packet

format when communicating with the end user client application.



Sections are conpiled on the servers before they are sent to the nobile
application, ensuring as little processing as possible is required locally,
on the clwenvixdasicee. Conpil ation is acconplished in 3 phagssoiioefaBaci ng

di fferent high-level objects with | owlevel objects. First,

hi gh-1 evel objects that are not end user-dependent are conpiled and

i nserted. Second, end user-dependent high-level objects are conpiled. And
third, end user-dependent content is inserted using access levels to
control and/ or renmove content not neant for end users Once a section
has been. cOmpichedicn! dnpfisubfh shOruR Bn ARbIY BN bR ébiGhik §0hvoARB AL | On For
consunption/ |nteractPon by end users. As ca e seen fromthe

f or egoi ngrelesien, pithicuah ityecaliodresn putsdity nethEavh akiferngsuch amPbpng end eavt f or

syst ens I i I . iohdedlls: t j ized into
sections?&%ggﬁh&ﬁg%8g&ﬂ§ﬁ%g¥&?%gg?dgﬁp%#ggﬁ?gg |on1@%%ﬁ§gg%§§§%?%gns into
mul t i - f unetveromatitheonT EPAE swketwherecs@cipradersd poreo vEOH ER { feldbagls), papehdns (f or

| nstance,, When SREVA R LANRILAL o B8 SRRl Sd 38 HL MRk SRGIREr S) - The
sections represeﬁ% oglcalp rouprngs o mndﬁé?s that™s %uF&gbepfﬁeated as
one unit spacifidydat@irmemid te@@oloeiend.cehah Sy nibianeWynddet iMobily, Riickbant,ent to t he
17 client,, as.conten s can be seqgregated so that frequentl ccessed
screens. QMUEaLd A ko REBF HERY PRt TEHERD Gos gete] B AT eaUrAYE he r st
of tﬂe ape iﬂfbiilﬁf)l@ﬁ’lfi%é-it relatively sti/éli‘gelﬁfoﬁvaidl togrokt t}l@@&ﬂﬁdppli&dg@n &jletﬁ&sie@mwémqﬁest ed
is the so called "lo " sectio the initial section displayed in the
content apidit ﬁ@: P%%%% epgiinl e aenst g eeﬁﬁév@o%'ﬁ%thsﬁwf)%%a%ﬁ| i cation as
i denti fi ediokdd deb@diak kit n&ANhCHERALIUT indiidddd pjdisagr am the | obby has
never been sel ected by anyone, so phase 1 is tri imlarly,

. .anyone, . .1 ggered. . S
when navi gat i AB° elEnbanplieation  tfbredipdha R fpdgats Bynatyhrrrd &6 ent, " the
target i dgatlabpiRelidVubdBndIE 830 s MRl dpblidBoPASSERMAafi/PBHdR gat eway
to phase 1 content preparation on theﬁgrpductlon server. When users
| ogi n or dakxergldyehe sysemhawclen foraro therlsyichecome regi stered on the server as

listeners o thabnRGHHRPebmid uihfiR¥ &esme@acg,xa&%aﬁ&{:ﬁ%g&gﬂaﬁni ng it

into a dynam c section). This Is the main nechanis ere anged or new
cont ent Iseiver (patsondedivgry stesdomplishérevipdewilead astreaniiegsecti@nifspny thgi st er ed

| i stener 1 r i L D4 Mz - d and

opt i m 21 e oS HEMRIAL ERoud ATl bl Tl ARG BERBUIEC SN0, ¢ e
| oggi ng amages, teert, @yby] anddayioots candl e fahptbmerolled bett phesctahseadyasiveliged on, or
a second cli.ent .accessi secti.on. that anpther .cl.jent has al ready
coessed i, FRSHENE! MR fL MRl uf PR BGARAbER, temory whi oh may be
i medi at el y f Sydtdrey gdhd iovaitiagec.orighiaBy idvicloptd fat Esa 0fie lafcettdie mai n

optim zations offered the lti-sta ntent preparation process.

PPa M et pRsah e HaRtuttis Abedsb B Fuc AL el R A b heBEA T o
content kel ¢Tancdile tdhPiyQ cHeGidin@rsNeS NS, anlindi:Sing 0aH 6k RafpEewell hothe exanpl e,
because the producer ha ,auéhore changes in the content Iayﬁ#%,

at t ri but &P dTagss. aygipiagd vidse Bt &8 PEURlOrqed Ny thh SERBRCERENY U, or
because tiiedb@rM ovaRaBIRMe BAS oA OB & ldbYicdsethb kRveeh 4 OB ERkendbBroan RSS

f eed. FIG. 4 illustrates .the sequence of events that occur as a

resul t oﬁW%W“é9@HEm%Q?HQ”@WW&Bgﬂ%HwﬁﬁkWH@&server. Events are speci al
nmessages (CONfAL Ry & 4185 I8kurd DekyseRt Nthe ARERGhSIndtRAY tfek 88@puteRec al
actions on the cllen¥ side. A special action triggered by an event could
be, for és&wpitecd balisrhryt enpdicetionefisers of thavystpan eantseprly ARKgRY. dichgpn causi ng
the client (@ARVIFE 5 dfaBabLhe I%Lu%%a? g, U dita %ﬁl@Ean iﬁclucﬁevt@ﬂ,t sich &1 zzes,
Surveys, and Reports Events “In certalin enbodi nents, an event is used
to give elusettmman: oplnessaie yintaddiper istingert éoxi mdesimldranpos, sigrsay.  For
exanpl e, af’sp.t&\éﬁﬂ&oé,%%dt%?é %IQS', r {br& Qﬁiicf’in%pfotah B (SGINE muitithddid Bk by CaUSI ng a
client application’t I'spl'ay to a client one or nofe questions of a quiz
or sur veynput sent to and stored on the server.

User-supplied data items can be used as input to generate content dynamically, such

that this input can be incorporated into content sections that are, in-turn, delivered to one or
10



Events can be sent in an ad hoc fashion by the producer, or they can be
sent by the Tinecode Manager as a result of scheduled relative tinecodes
(aut hor edwbyotdesmwent ent producer) in relation to an externskoidnss4s3 si gna
(e.g. the manually signaled start of a quiz). In certain

enbodi nents, systens of the invention deliver functionality unique to the
i nvention by providing events. For exanple, there is no equivalent to
events in the Mobile Information Device Profile (MDP) specification
publ i shed for Java. Events allow the server to control single or groups of

client a%riﬁ%ﬁ' Qﬁ‘éertaﬁ{é?l%o'dﬂﬂen‘{ghéa{ta iteﬁnseafré ﬁl%hd{ﬁi% a?nd ﬁ%tefé@aa u@dpsmobi I e

devices |in to and controlled by the server. Events, |iké commands,
i nvoke olppseoyl, ommenesmm}ahd@rtam@mbeémedtsm/usphementdbeg@eqs a gaonp datlent s ar e

i ssued_f r atn%?)s 1ﬁgJ 0\%’%‘[ Hltot %oatee%aﬁ%ﬁ‘@ﬁ % d%f?\%trc% tﬁ étﬁgé %‘é?s fopex %}p]-é"&%g c; Section

and a Target ect make up ress’ specil whi ch
obj ect i mhMAnlgcoh gmeptlnm IﬂSIeeinQMeia,ta 1®hmuhrdba d}«n@meally incorporafey @ne sont@mnasal so
contain ttI 18 {e t%Here 78X 1CI f1¥d ns%r S W nhlrfeence\l/ner@;[ﬂ tShqol‘” rg:alp €

trlggered ese 9 eﬁ% bates" ca&ﬂruﬂ F8siie ' Bat @, "“4nd 1 ssued
Dat e. Evenﬁme&ansalso be synchronized to tlne code and used by t he server

to drive diffgrent kinds.o e and/ or ations. .These
betr butes cannpesngrRiter 1 el brRuhtd FEaRED spr B s larings o

pre- def i refleititérbe uﬂﬂﬁ%ﬂ'&/ﬁl tB@Wetﬁlhlﬁe@faﬁd)d’lhﬂabIﬂ odfauddeeissllyl @fhtct @ne®ot rol which
users or user 8rou s wll be sent the target section and/ or object by the
server, Occurres RIS IRYHCRSHEai n nested content objects, which will be

sent by the Sﬁf&ﬁér t6 atIRRBthWbitéh diZa8lcaMe BdhpltOcdhtdnesp @dRRhi MabbRfr (okhi S
allows events to be used for content delivery. This can be used to display

a speci f iSEPIGi “Steny A he slisnd &t 2 tipely, rsﬁp@n%\é@fe}nﬁé%llaplewnner the systqpy %6 & can be
created %k&ﬂﬂ%far;%ulﬂfﬁﬂgéréﬁ%Fe%aﬂdﬁbﬂﬂoéé@@aﬁﬁérﬁethﬁtﬁﬁtfeﬁ-fﬁﬁtts Qe 58 Ethe

automatically by the server at specified tines. Events are only sent to end
users whoytiyeendnenly gonjent igmediptely refpvanhie acllipriinazigpied sgel-ohheopétpmon t hei r

devi ces. (Eyg %h% c@ﬁt@ntlfﬁaq ‘ﬂast c@iaﬁ%eh \Vficd fh¥ @11&1‘?l ﬂi@ﬁo?cﬂg ltggll thé ?}%tem-r&maﬁoxg al i StS

i nformation contai ned an event. Table 2. Information contained by an
event NarpertIDelgtcrqnpwtf@rbe pUEhAd,uﬁqleqmeih aibmmstmeqnswg@rt@ettpreyemﬁymnena@dof t he

target SeGhkaRs SQREMRRAY brede@ElaiP PR GYstdfl cMbick Néu tile §hth FRLAE «f fhgaui red)

client. The system de-couples client connectivity and content preparation to a great degree,
to create reliable interaction and flexibility in the hardware/software configuration.

FIGS. 1-4 illustrate the sequence of events for various scenarios for content
preparation.

In certain embodiments, the invention supplies system and methods for delivering
content to a user that involves three phases. Phase 1 involves obtaining a source section
comprising content and compiling in external data. Phase 2 involves getting the resulting
section from phase 1 and compiling in user-generated data and detecting which parts have
changed and sending those forward for phase 3. In certain embodiments, phase 2 produces
what is called a dynamic section. Phase 3 involves re-compiling the dynamic section for each
individual user, while reformatting it into a compiled section consisting of a series of binary
packets and simultaneously sending it through a queue to the user.

Systems and methods of the invention segregate delivery functions into different
phases to optimize the preparation and delivery. Preparation is partitioned from delivery by a

logical separation between the production server and the gateway server. Phase 1 source
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Del ay Delay for invoking the target object once the event has been issued
| ssue date Date and tine when the event should be issued | ssued date Date
and time wbenzdseevent was i ssued Access | evel Access lpevals2afi/osiags event
Nest ed objects Content objects contained in the event At when At when the
event should be triggered Target The target to invoke on the target object

section compilation occurs on the production server. The section compiled in phase 1 is then
transmitted to the gateway server.

Phase 2 involves obtaining the newly authored content-containing source section and
merging it with any content that is to be distributed to a group of users. Phase 2 occurs on the
gateway server and produces a dynamic section. Phase 2 further involves detecting what has
changed and only sending those things forward.

The dynamic section is re-compiled in phase 3, and only for select end-users (i.e.,
those who request it, or those for whom it has changed), to produce a compiled section which
is immediately streamed to a client.

For example, a company may develop an app with which users participate in a contest
in which users watch a baseball game during which, each time a new player is up to bat, the
users guess whether the player will score. In this example, the users may be competing for a
free ticket from a prize pot consisting of ten tickets. Each time a user guesses correctly, they
win a free ticket, until the prize pot is depleted. In this example, each time a player goes up
to bat, a file is written at the production server comprising that player’s name. The file is
then compiled into a source section (phase 1) and sent to the gateway server. At the gateway
server, the source section, comprising the batting player’s name, and a count of the number of
free tickets remaining, are then both compiled into a dynamic section (phase 2). Then, for
cach user participating in the contents, the dynamic section, along with information about that
user’s name and cumulative score, can be compiled into a compiled section (phase 3),
consisting of binary packets which are streamed through a queue to the user client.

These scenarios may occur as a result of client initiated activity (such as logging on,
navigating to a new screen, selecting a menu item etc.), or because content may have changed
on the server (e.g. updated RSS feed, producer has changed content layout, attributes, images,
navigational command target (screen flow) etc.), or because a scheduled or ad hoc event has
occurred.

In certain embodiments, the system supplies a production server. The production
server handles resources and preparation that can be considered universal for a content app
(i.e. the same for all users of the app) such as images and RSS feeds. This is known as phase
1 content preparation. Note also that it does not deal with user-generated data (such as
individual user’s inputs, or chats common to and generated by multiple users), nor with client

connectivity.
12



As illustrated in FIG 5, when an event is triggered, its specified target
obj ect is invoked. The followi ng XM. supplies an exanple of an event
accor di ngvoeoausmn enbodi nents of the invention. <evemCT/US2011/055433

target _section="1" target_object="TBox"> <textbox id="TBox" title="Sanple"
text="This is a sanple text box"> <cnd id="back_cnd" target=" back"/>

</t ext box> </ event > In this exanple, an event is sent to end users
currently viewi ng the object main_nenu in the section which has an id of
"1". The event displays the text box TBox to the end users. The

event incl Udeﬁéeﬁ%ne%%dﬁféﬁt’s tﬁéj)éﬁ:hlsu ieéag l§z ré}%ﬁ'@aﬁﬁ)n aklin,ng end users

to return to main nmenu when they have fi ni ding the text box.
The text apfiiveorn’ sefarssewpﬁteffuemonb@x Supgilied b the ditqh. apeé thegatewhe nobi | e devi ce

as soon %gl? chEon QLA B tu}@h%&ﬁf Xe‘?i@'ca%}i Eu'éf%ra)f ee‘rrfe?,t\%@&{;%hfc%gﬁ%eolng% mﬁ?&a”p' <,

substanti y 1 nstan I secon ave been
speC|f|edompuwrormbBMBM@mhwmhnbeQMahpkéowxaku@bHMﬁnndfhmugamaHMQn pur poses.

Event s of the i.nve vi de de- ranging. functiopalit n _certain
enbodi men VGI’Itl?I]hIS scapatbge m g{e%é% recan %\A% %rrébeé rgf %aQewaéfl ap%hca lons, t8r eéel ’[%18 rneed)s/
Qui zzes ofa spemﬁclc[tmﬁﬁﬂ’tirﬁe nInegmmm apate\say dppBcatioy exngaltmmerpai it @iscusyedt ems and

nmet hods creatjn | Z ere .a user

T eoont edabi Bk hSs ShidEn TR s Ao atep R MRS B L o
accor di ngs sh@pnie}a&)yldﬂveﬂﬁqb@rappmcﬁumpwmsmeun&s#mbyaua b Wipplie®B @fttoraftrect . A qui z
is made ug uesti ons. Cpest%g S are created as separate content itemns.
Tabl e 3 IPYEFS Yy e @6e" rigyl MBEEES; ons dependi ng on what format the

answer is expegt gdevd a@@l‘(&tmﬁf@biaﬁdl@s cliehiR@8nRfivigl fR8blreRSarfdiR&ata@ibn hype
are related to “grouped” end-user generated data, such as the above mentioned user inputs or
chats (phase 2 content preparation), and also individual end-user specific data such as
username and age (phase 3 content preparation).

FIG. 1 illustrates multi-phase content preparation according to a logical sequence as a
result of client navigation.

FIG. 2 illustrates multi-phase content preparation according to a logical sequence as a
result of client navigation where content already exists.

FIG. 3 illustrates multi-phase content preparation according to a logical sequence as a
result of content changing on the production server.

FIG. 4 illustrates multi-phase content preparation according to a logical sequence as a
result of events such as a scheduled event or a manually sent event.

FIG. 5 provides a block diagram of systems according to certain embodiments of the
invention. In certain embodiments, the invention includes a production module 106 accessed
by a producer through an input/output module 102. Sections 112a-112n are authored via the
production module and sent to one or more gateway modules 104, which compiles them.
Each section may contain one or more content object 100. Optional entry module 114 and
optional user module 115 coordinate communication among client app 137 on device 150,
client app 136 on device 152, and the one or more gateway 104 over network 120. In some
embodiments, each module is an application. In some embodiments, each module is
provided by a dedicated server.

Client app 136 receives a section 154 containing one or more compiled objects 138.

Module 132 generally includes a platform such as Java or i0S, which supplies an application
13



Answer Type Date Question Date input (dd. MM yyyy HH nm ss) Nuneric question
Numeric i nput (integers) Text question Text input (strings) Miulti Choice
guest i on Wbl2viz2/akmwce i nput Single choice question Choi ®ETiUSPML/ 055433 The
different types of questions are directly tied to the different kinds of
user input recognized by the system A nultiple choice question contains
answer alternatives, fromwhich the user nust select one or nore
alternative as the answer. A single choice questions also contains answer
alternatives, but the user can only select one of the alternatives as the

answer ogramml-ﬁ %t%ékA ?343"@1169{ el@%%l Qﬁlghaglekxpcoﬂtrgl'er%M edul e.
t o

Schedulegrcan be“cont en 'z sche eis atinmn scheduleée for when
each qued8f dnt ghgals dom@ump@,tmnazyédhe @mez,zregre@@ﬁ cydent plyectdag et iswi t h each

question sQ?Jn% f%'il?tiﬁ Qér@&g' 1@6 Bnfr ﬁlttérﬁc%%oﬁ 6@}&16 cﬁl%'o{“ hl%ge doﬁte%pcgoé&g b&du' e

(relative izis s I ons can resented one
aft er anenthery athdr homtmt@bjeatysn and lé¢nveenthe Qua azese cantenablgectfspwith tbe. Li ve qui z
games work.acco dlngp¢g the qui z schedule. The quiz is started at a certain

. ative ware i
time, and arter ‘Specified intervals a guestion is shown to the user. This

requires thatChheaﬂ@hEUm&ﬂwsssagmeeﬂsupmmnmgﬁOﬂshﬁmdompmxmh@rttﬁe schedul e

cast 1 ondroleled Bl e el PRk PR gl pEES BBt et BB e 1o

pr esent |pi=cfg@ammmgﬁxnerﬁrce dABPI 3y Cleat . 13Beiadied £motdRiedl SatreIAEMMT)qui Z
obj ects i ch can cont ai ne or several tent objects. In sone
1o et s thef B %

enmbodi me fm]l%&?‘@g‘“%‘ﬁ%flodib’fl 1ot CaFa el gt g gnatontH RECYSSe (or in

the order}9 bhidls siarfl@el ftdhe theisérvEmgo sy iferactidd beRSE ihe BSlc&and@neanpi | ed
as input object and sent al ong with the section where the QUIZ IS

speci f i e@Piegthle® guday Bh Cela?m@@eet&ﬁpt%né|lm%réacwh% pldeagtions copripbicst Wilhenever a
questlontﬁﬁ@Mygmggwéggmmlyp the user, the server sends a quiz event to the
nobi | e application i nvoking the in ut obj ect that represents the question.
The schedul e &sticreil@hineluges agrumberef nadulspratn cegpingmhedimentpdlise p€ ti me, or be

started pRANRLEYselVPMd R al’e@{?ativgteﬁ%ﬁﬁl@nts,ggm Kodrle is provided by a dedicated

server, or some modules, for example gateway module 104, entry module 114, and user
module 115, are provided as applications on server 110, while production module 106 is
provided on a separate, dedicated server. In some embodiments, input/output module 102 is
a web interface.

In some embodiments, server 110 is a computer-based machine containing a set of
instructions for causing the machine to perform any one or more of the methodologies
discussed herein. In various embodiments, the machine operates as a standalone device or
may be connected (e.g., networked) to other machines. In a networked deployment, the
machine may operate in the capacity of a server or a client machine in server-client network
environment, or as a peer machine in a peer-to-peer (or distributed) network environment.
For example, in certain embodiments, production module 106 is a client machine and
gateway module 104 is provided by a server machine 110 in communication with the client.

In various embodiments, machines of the invention can be, as necessary to perform
the methodologies described herein, a personal computer (PC), a tablet PC, a set-top box
(STB), a Personal Digital Assistant (PDA), a cellular telephone, a web appliance, a network
router, switch or bridge, or any machine capable of executing a set of instructions (sequential
or otherwise) that specify actions to be taken by that machine. Further, while server 110 is

illustrated as a single machine, the term “machine” shall also be taken to include any
14



Quiz Item Description Quiz Question See table above Quiz Schedul e Schedul e
describing order and timng of quiz itenms Quiz Text Box Text box, which can
contai n twekoendsise di splayed in a quiz Quiz Cbjects |t eariuseont/osdBEh can
contain content objects to be displayed at sone point in the quiz

In certain enbodi nents, the invention provides applications that can be
used along with TV gane shows, allowing viewers to participate live during
the show. By creating a schedul e ahead of tinme, which tines the questions
with the TV show, the user will be presented with each question at the sane

time as igy 'cﬁgrfﬁt:@@c'\i}}]ni%fjthgﬂn&bﬁu&l 5)0(9 élﬁﬁly e Qkét?é!ﬁm}l %fcorrpet e

aga|nst eac C e watchin es ow, provi |ng I’S with an
i nt er act ilnsgruetiope td penform witi ¢ne onatoehiv il methodologlelsrdlsceqscdahemelewbod| ments, the

invention al sqQ SYPRLNAS, BRIESE S dgf 1%%0@%%% 9%‘1}1&&5%{}% or b&t @Lﬁte r{)gff&yxaﬁ& ng top

lists showi ng which users score qui z. or questions
are speciof thednelthodeaﬁtlhe quegtonodevicee M0 #adrl 52 alstahmcemputer raacmmb$ iIplae- choi ce

guesti on, I%)reet\‘ '21 e?‘nlbto 1rmrg:?1‘{ &hv§ a}ese %1 ﬁ’al%?he;i‘#‘o%”%lhg de\:lval‘clels'l guclhrglg Lt htrollgeshow many
poi nts the Termative I's” wor onl'y~one corr alternative,
and each1muﬁs1ummtu3mmmﬂnqumePDe$nbnmnhﬁ @nrmakmsalternatlve woul d be

' d | f th | t f
S A N R R
list can obeleeﬂie@aidedfﬂnynﬁammdng)u&ews&sns of RRCKiRS W tif iSRNHALINSINhet O USEr s

using either the qui uestion results or result list co t objects.
Bot h r epro& 2t PraceiioR e%caﬁﬁfarahpwgewlagmlf gCPfcﬁﬁ %Pg‘& PEAFEssIngHait E‘é%@ms ar e

present ethofh®ra RAE e Sdnd ARtatis ARWMORY vdh[bhl@@ﬂhﬁfaﬁfc&g R5thREM JIBRYaUSRES answer ed
what alternative. The difference is that in a quiz result list, the

stati sti COMPHST YIS QY Bachiaes Roqapidipg to tB%EI‘V?IﬁlO‘éH&Qilf‘i‘“‘lﬁﬁ%]ﬂlﬁ%w‘t‘i@éuI ts object

only nU”QlEsB&?'uhﬁ( gA\ élﬁcﬁl'id cSryétﬂfil'ls‘ISla§léECD? N LLRlE ) (@RNCREP! [bmBGeshown usi ng
text varia redefined text variables can include, for exanple: $

{user}, $Yﬂ{t%°o?réf}achl$e% apaxdimeiethe inyeticp cap alyp instude e Hakapraeric m)n}t}
The gr ap*a'eﬁ@é Qrk%?ayaog d QP borftidl &evﬁc%%ylgténﬁﬁﬁ doR& AR ukflls@haphs”. A

pol I graph is dlsp 1 e content object; representlng a graph made up of
a nunber gofergmnsieviDeeandisnepkon. astendhseregn, art dreclpramstes armigiophene, beellhbr i zont al

or verti cf@dio fr@ﬂgnm%tegﬁg;gnd g ﬁ&\x}aﬁ iﬁt%}factechegiicé Wh%ﬁ can be, for example, a

network interface card (NIC), Wi-Fi card, or cellular modem.

A disk drive unit according to the invention can include a machine-readable medium
on which is stored one or more sets of instructions (e.g., software 424) embodying any one or
more of the methodologies or functions described herein. The software may also reside,
completely or at least partially, within the main memory and/or within the processor during
execution thereof by the computer system, the main memory and the processor also
constituting machine-readable media.

The software may further be transmitted or received over a network 120 via the
network interface device.

While the machine-readable medium can in an exemplary embodiment be a single
medium, the term “machine-readable medium” should be taken to include a single medium or
multiple media (e.g., a centralized or distributed database, and/or associated caches and
servers) that store the one or more sets of instructions. The term “machine-readable medium”
shall also be taken to include any medium that is capable of storing, encoding or carrying a
set of instructions for execution by the machine and that cause the machine to perform any

one or more of the methodologies of the present invention. The term “machine-readable
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percentages (the sumof the all the val ues each bar represent are 100
percent). Basically, pollgraphs are a graphical representation of voting

t hat can we ixpmyed in real-time. The result shows thecpase@nisyes of the
vote each option has gotten so far. Qui zzes that do not use a tined
schedul e can be taken offline. Ofline quizzes uses separate conpilation
nmet hods. This is because an offline quiz nust be able to run wi thout any
interaction with the server, so the questions have to be invoked on the
client at the right tine, and the final results have to be saved on the
client angenSERf BB @loh 8 LEPHIREE fimfi€y HNGIICHYEoRGRN. |1
order to nmake a qul z wor: l'ine, thé schedule, section, questions etc.
have to tﬂegdeﬂwﬂrtba@é@htmy mgélﬂeéslma caidleseeut digital card (SD ca@wz nyeresD @rd, can be
presente r ,done during the final
conplIat?’h&ﬂ%gggﬁgﬁg%ﬁFﬂgan%Lﬁﬁﬁ &QQ%E%%&@%Q(DO entially) presented the
guestions in a unique order. Surveys In certain enbodi nents,

syst ens aqpsnethods of the invention provide tools for conduction a survey.
A survey ¥4y sinilar to a quiz, as it consists of questions and user
supplied ansmﬁraxmmhﬂmamememsxﬁmenﬂwawmamnymgmﬁﬂﬂemb“Mbnmhe Aregibor or

sponsor of the surve for tance

T Dooar ch BhUAGHE EOTE daErERn HgboPe ST el M Y B SR a 1 ot o
t he sanme aebnprtcsmevid aplﬁleaﬁon,lselﬁhrﬂ thﬁe}‘e@pEdaaaltIMg@faplqwhtz@eean S&pems use the
same question and schedul e co tent itens f do. As_surveys are not
ganes | i REFUFFHE 10 FHproy nerebidanye %Q‘MI@%MOWQf‘E@é’@Mf s, the scoring
feat ures aglictibnztd B8 updatedFen USE d.chath 3Ea0Rd oHREsHAEs th FenPiPEARI ed with

guesti ons accordlng to the schedul e _and the answers are recorded (just as

they are w t hEglissgiog)has gynigus ifgpacifiekia theevelfon hegler gRrelipssaR be quest i ons can

be presenbafcRARLGCRHhBAWING IR SidANSVMBER drd WGVl %%Mﬁlé?e%ﬁén%némd Mhbeh can be
used to ask follow up questions if needed. th quiz results and

resul t | ipgtsed inforabjestignime §n KMblaframpwor duit arpiad ﬂwa%a %Kehrser wisedeaded can be
conpi | edy z@% ShRhbslidws and displayed either to end-users or retrieved
fromthe er. Survey results can be displayed graphically in the
meb-interfaceThﬂethbmﬁﬂwsbf@@ﬁmbhh$mﬁﬁ@@ﬁﬁmmnp@@@@@Ua@HCSW“mXWU or open
flash ch '
inventioik&m%§$uathﬁ%lmmﬁwe%ﬂ¢ﬁ 5| Cgéﬁ?@éﬁﬁxmﬁﬁ%ﬁghgggﬁ?ﬁ%wéc edule with
id 1. Thé)yqudi zsecscﬂ)tdemmmochemts fhst canpappenocﬂ alai isecicicdwithbyendudeedl e with id
lis caIIed sur.ve du e" and |ns th e yest.i T schedul e is
stored as mplleclps"““ta e’sﬂgoﬁ ~h %Omrﬁﬂ%g LiTF frad F?r%e&S"sY e 0 REC G 2 s

t he fi rstapglivegdrsoim delain arﬁ)odﬁmpﬂsfmetcbns b(bntalﬁ the rﬁnemgdne:ncshistedenmdmsmbedn W th

t wo altetn?tlv S. Reports In certain enbodi nents, systens and

met hods df ¢He i nvention provide tools for creating reports. Reports are a
way to qustlonbzénltomendat a from surveys or quizzes is retrieved and out put.

I'n cert gigy gmbod llbllbgs,crlﬂnngUI ts—are createdas XV documents,—detart] ng
vari ous loptions rpn,ar 1 ng how t he data will bhe nrl nted.__as \Apl | _as al |l ow ng

the user ¥ sel ect WG B?Sf“&“‘i“éhabgﬂ’fuﬂf‘t?f‘ly b?&e‘iné?bﬂi? ErVESp ST hE S bRt 8 s |
Schedulereaﬂ-conta|nc&sumMeymmm@msmdamdufememmSMmﬁmhndh are form answer

itens I eGREURH N i'%e&h%l%ﬂﬁ&ﬁispﬁ%ﬂwﬁlé{fﬂ% s&H&%x’léNé& Wt the schedute. 4.
L s—and{Subclasses tens and nmethods of the inv

Cont ent Llﬁ;y; 1 Syst ention
provi de |CBIt ent ob|e8W§m‘ﬂﬁV@W can be included in the sections. Content
obj ects ahemconstrucﬂﬁmnﬁwa@@dmdmmgMEMcmemnein enbodi nents of the invention

t hat cont@hGh oFaqT %%§£5W1Qgtall%§ongﬁt og&arcemnedlh %%CUOPO”E objects descri be

Vi sual lepents to displaved on nmob a ceoreans di cnl n\/nhl e nh| eg S)

||p|

whil e ot $87€ sty | bé“ Hanoyidg pl fhe é"l”érn"éﬁ?‘%(h%l} leweh%be?twy l've functionalify.
Cont ent éb@e@msm@@npﬂms@m¢@Mﬂm¢uf®eﬁ@mtwsm@elasses di spl ayabl e obj ects;

i nput - ONIRRELEST | T e AblneCTSvindlthe (ERARGEROD] €CTS. rmcertain

enbodi nént-s—ef —the-itnventi-on,—content—objects—are-storedinXM—in-=¢lient

application sections. Accordlngly, phase 1 preparation operates on a source
section conprising at |east one content object, and phase 2 preparation

i nvol ves conpiling the source section into a dynam c section conprising a
correspondi ng content object. Bone di spl ayabl e content objects, such
as forms and nenus, often contain other content objects. Cbjects added to
forms may not necessarily be displayable on their own. Sonme objects may
contain nested objects, creating a dependency between them There can al so
be chains of nested objects. For exanple, a nmenu could contain further
menus which in turn could contain further content objects. To keep track of
such dependencies, they are represented by an object class of their own,
and all content objects store any dependenci es they have.




There are two | evels of content object. H gh-level objects, for exanple,
can generate nenus with links to article text boxes from feeds. LowI evel
obj ects, wonoexaswbke, can be sinple nenus with defined fCylussoiiosisBes and
itenms. High-level objects are for internal use 24 only on the server, and
must be converted via section conpilation into | ower-|evel objects before
they can be sent to client applications. Certain projects may require
the creation of new and specific bespoke content objects. New types of
content object can also be added to the systemas plug-ins if this is nore

appropriate. é\‘:Jtioﬁ%ﬂE ﬁ&nIQMeGB% ﬁle(‘c‘ﬁ&h%}ﬁgic‘é@&l. S %Et@%)i %?Velr hrgdeGhnidy Table S.
Tabl e 5: Content object contents Nane scription Idldentifier (nandatory)
Name Textsedtiganan dndeaser kogsioperapljovany it¢o Btep the cdicrtgsplicapen wneliynizxloess | evel

real time with the content on the gateway server. The gateway server pushes updates and

events to the corresponding sections on the mobile application. The client application is

never sent any data, updates or events for sections that are not open. Instead, each time the

client application opens a section, it is downloaded again in whole from the server, ensuring

the newly-opened section is up to date.

Section content comprises: content objects (discussed in more detail below); content
items; and resources.

In certain embodiments, content objects can be text boxes, menus, commands and
other objects—these contain a detailed description of a content item, including how it can be
interacted with by an end user. There are 2 types of content object: “high-level” abstract
objects used only on the server; and “low-level” concrete objects, compiled from abstract
objects to be delivered to a client application. Content items are simpler, content-oriented
constructs (e.g. articles) that can’t be displayed directly. Content items are parsed as server
objects. Resources are media files (e.g. images, video, audio) used by client applications.
Sections can link to resource files where needed.

Sections are compiled on the servers before they are sent to the mobile application,
ensuring as little processing as possible is required locally, on the client device. Compilation
is accomplished in 3 phases, replacing different high-level objects with low-level objects.

First, high-level objects that are not end user-dependent are compiled and inserted.
Second, end user-dependent high-level objects are compiled. And third, end user-dependent
content is inserted using access levels to control and/ or remove content not meant for end
users

Once a section has been compiled, it is ready to be delivered to a client application for
consumption/ interaction by end users.

As can be seen from the foregoing description, sections supply the basic quantum of
content for systems according to the invention. Content in the system is organized into
sections, even when a higher level of organization composes sections into multi-functional
content, or when sections are formatted as packets (for instance, when they are transmitted as
compiled sections to end users). The sections represent logical groupings of widgets that

should be treated as one unit by the client. Sections enable timely delivery of content to the
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A set of rules defining which users are allowed or denied access (optional)
Properties An array show ng the object's properties Content objects
in a cliewbzamppl4smati on are normal |y kept up-to-date w PrhTiUseoigasasay
server in real-tinme. At the discretion of the project producer, the gateway
server can automatically track when content objects are invoked by end
users, and/or if displayable objects are in use, unless the client
application is being used in off-line node, in which case this information
can be retrieved as soon as the app is back online. Cont ent objects

are | de”tch%iteﬂ cQﬁ(telﬁ a '&H%e | ﬂeﬁ E(?{ha%ég]lu@ﬂtf; a'c&e"s‘é%%@c&&ﬁ?u & 084 cisicng these

I ds. jects al so have a ccess | om ng producers to define
whi ch us ésolatesiatoghdinwetiscotionddaivéit, the e thappp meaffisjedct . Sonme cont ent

82{ ects are s Kxﬂileh%nén? IO%PJOE C[flesseét@on‘]l‘@%@ea%isttﬁef%ncghé)chobbph Eécﬁ%\ﬁ) ttﬁ]ﬁﬂﬁa]?r e
quely supplied by systens and nethods of e I nvent
cont ent objtiec tisplappleartis donteiiaiph.e Thk loblabis éadeﬁtlﬁddl wingolic domiresfithobj ect s
e L AL A OB D ST LSRN R ©
obj ect Codposd byeahgogeto pasapgregaiddon of several targets in a single
command Similarly, when navigating to a section not previously loaded by any other client, the

target identified by the navigation command will be passed from the gateway to phase 1

content preparation on the production server.

When users login or navigate to a new section, they become registered on the server
as listeners to that section (i.e., they load a dynamic section, turning it into a dynamic
section). This is the main mechanism whereby changed or new content later becomes pushed
to the particular client. Only registered listeners will receive updates, thus minimizing
bandwidth consumed and optimizing client responsiveness.

FIG. 2 illustrates a second client logging on to an application where another client has
already logged on, or a second client accessing a section that another client has already
accessed. In this case, objects already exist cached in memory which may be immediately
furthered to stage 3. This illustrates one of the main optimizations offered by the multi-stage
content preparation process.

FIG. 3 illustrates the sequence of events that occurs as a result of content changing on
the production server. This could happen, for example, because the producer has authored
changes in the content layout, attributes, images or navigational screen flow in the content
app, or because the Feed Manager has automatically retrieved content via an RSS feed.

FIG. 4 illustrates the sequence of events that occur as a result of an event being
triggered on the server. Events are special messages (containing a target and content objects)
that trigger special actions on the client side. A special action triggered by an event could be,

for example, causing the client to navigate to a new screen or causing the client device to

vibrate, play sound, or similar.

3. Events, Quizzes, Surveys, and Reports

Events

18



Countdown A countdown of tinme remaining Feed A web feed phot oAl bum An al bum
cont ai ni ng i mages Quiz A series of questions requiring end user responses
sect i onLiwk 2dd48d62t 0 anot her section SVM5 An SMS Styl eCpasasbafliopss3 scr een

| ayout and style properties

In certain embodiments, an event is used to give clients an opportunity to participate
in a quiz or survey. For example, an event is invoked on the production server, ultimately
causing a client application to display to a client one or more questions of a quiz or survey.

Events can be sent in an ad hoc fashion by the producer, or they can be sent by the
Timecode Manager as a result of scheduled relative timecodes (authored by the content
producer) in relation to an external start signal (e.g. the manually signaled start of a quiz).

In certain embodiments, systems of the invention deliver functionality unique to the
invention by providing events. For example, there is no equivalent to events in the Mobile
Information Device Profile (MIDP) specification published for Java. Events allow the server
to control single or groups of client applications, creating what is effectively an intranet of
mobile devices linked to and controlled by the server. Events, like commands, invoke
objects, however commands are issued by the end user, and events are issued from the server.

Events contain a unique ID, a Target Section and a Target Object which together
make up the address specifying which object in which section the event should invoke.

Events can also contain time attributes specifying how and when the event should be
triggered. These time attributes can include Delay, Issue Date, and Issued Date. Events can
also be synchronized to time code, and used by the server to drive different kinds of live
and/or real-time applications. These attributes can be used to deliver a specified displayable
object at a pre-defined time. Events can also contain an access level to control which users or
user groups will be sent the target section and/ or object by the server.

Events can contain nested content objects, which will be sent by the server (along
with the event) to client applications. This allows events to be used for content delivery.

This can be used to display a specified displayable object at a pre-defined time.

Events can be created either by producers using the Web Interface, or be created
automatically by the server at specified times. Events are only sent to end users who have the
target section of the client application open on their devices. Events are used to drive live

games and quizzes. Table 2 lists information contained by an event.

Table 2: Information contained by an event
Name Description
1D A unique identifier
Target section 1d of the target section (optional)
Target object 1d of the target object (required)
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Ticker Aline of text that repeatedly scrolls across the screen Ul Request
A hyper-link to a specified URL Content objects conprise at |eat
four diffwoent2/@msds2cl asses: displ ayabl e objects; input ebjraste;/o548n

obj ects; and resource objects. A displayable object is an object that can
be di spl ayed on-screen. In certain enbodi nents, a displayable content
object is simlar to an M DP displayable object. Alist of displayable

obj ects appears in Table 7. Table 7: A list of displayable objects appears
Obj ect Description Alert Displays an alert to the user. AnswerlList Displays
a list gfpaTSWers. ANSWETS camnm be any memgufo%vou@g&leta@@%eadn&@ﬂeu@hﬂgs mages
or text.| Can al so be used for chattlnglﬁo. ? di spl ay user-upl oaded | nages
(inc. photos). Articlelist Displays all T8t 0f article content items jn a
menu wi t/Hsstedst boxes contai ning the arﬂ%@h@hmexﬁmﬂﬁeﬁu$beﬁb¢@Mﬂ

Issued date Date and time when the event was issued
Access level Access level of the event

Nested objects Content objects contained in the event
At when At when the event should be triggered
Target The target to invoke on the target object

As illustrated in FIG. 5, when an event is triggered, its specified target object is
invoked.

The following XML supplies an example of an event according to certain
embodiments of the invention.

<event target_section="1" target_object="TBox">

<textbox id="TBox” title="Sample” text="This is a sample text box>
<cmd id="back_cmd” target="__back”/>

</textbox>

</event>

In this example, an event is sent to end users currently viewing the object main_menu
in the section which has an id of “1”. The event displays the text box TBox to the end users.

The event includes the text box, as well as a back command, allowing end users to
return to main_menu when they have finished reading the text box.

The text “This is a sample text box” will be displayed on the mobile device as soon as
the event is received by the client application, for example, substantially instantly
(milliseconds later), as no time delays have been specified.

However, this example is just for illustration purposes. Events of the invention
provide wide-ranging functionality. In certain embodiments, they are used to initiate or

propel a quiz or a survey.

Quizzes

In certain embodiments, the invention supplies systems and methods for creating
quiz-style games. A quiz is a game where a user is presented with questions and receive
points for correct answers. Quizzes according to the invention are represented by a quiz

content object. A quiz is made up of questions. Questions are created as separate content
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D splays feed itemtitles in a menu with links to text boxes that contains
the actual article text. Menu Displays a nenu where the user can select a
menu it erwoRh¥masicewer Di spl ays a photo al bum Pol | G apkrcDitspdiayss4as bar
chart graph. QuestionResult Displays the result of a question. QuizControl
Di spl ays a nunber of questions stored as content itens. QuizQuestionResult
Di splays the result of a quiz question. QuizResultList Displays a |ist of
qui z question results. ResourceComentLi st

items. Table 3 lists different types of questions depending on what format the answer is

expected to have.

Table 3: types of questions

Question Type Answer Type

Date Question Date input (dd.MM.yyyy HH:mm:ss)
Numeric question Numeric input (integers)

Text question Text input (strings)

Multi Choice Multi choice input

question

Single choice Choice input

question

The different types of questions are directly tied to the different kinds of user input
recognized by the system. A multiple choice question contains answer alternatives, from
which the user must select one or more alternative as the answer. A single choice questions
also contains answer alternatives, but the user can only select one of the alternatives as the
answer.

The questions are presented according to a quiz schedule. Schedules can be content
items. A quiz schedule is a time schedule for when each question should be displayed.
Quizzes can be time-based, with each question being presented at a relative time specified in
the schedule (relative to when the quiz is started). Questions can also be presented one after
another with no delay in between. Quizzes can also be live. Live quiz games work according
to the quiz schedule. The quiz is started at a certain time, and after specified intervals a
question is shown to the user. This requires that the schedule is agreed upon beforehand, so
that the schedule can be made to display the questions at the correct times. Apart from
questions, schedules can also contain quiz text boxes, which can be used to present
information or display scores. Schedules can also contain quiz objects items, which can
contain one or several content objects. In some embodiments, text boxes and object items are
displayed at the time (or in the order) that is defined in the schedule. The questions can be
compiled as input object and sent along with the section where the quiz is specified. The
questions can be controlled by the quiz schedule. Whenever a question should be shown to

the user, the server sends a quiz event to the mobile application invoking the input object that
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Di spl ays end user comments on an inmage. SectionList D splays a list all of
all the sections formng a project. Can be used as a nenu in applications
to sinpliwgamasmseng ot her sections. Table Displays a tallusomiessas each
cell contains text strings. TextBox Displays a sinple text box, consisting
of atitle and a text. VideoPlayer D splays a video player. The
nost basic form of displayable object is a TextBox, which consists of a
title and a text. Another useful displayable object is a Menu, which shows
alist of alternatives to be chosen by an end user. Choosing a nmenu item

| nvokes god: k€t %@ﬁ PAACHORIALR Efifer bORhr &l RAMEAl T FAIEi R AR 6

| ayout s of T ext and/ or ot her |nputy objects are also

di spl ayalbketatsis] @@nuglly Eamhhﬁw%inaﬁy@bﬂ e Obj ect can be associated with any
nunber g @ geted—comends—Commends—are ready for—invocation by —amn end
user as |soon as the nhj ect |s di in m/prl on-screen. Each di in n\mhl e bj ect
can al sg ‘WAVE" a def i| NEFRPY | e. Styl es contain information about col ors,

gr aphi cg Qua@destsunnpl eséeaayotalabosefor the title and content bars, as well|as for

the sectigysikt®Rf ScheduledésEH%Hl oHé%Jaﬁ‘c‘l‘tﬂnhlgéffq‘a‘lzﬁéﬁ%l ter—ctass of content

Ob ects. ang e ND ane
ob} ect s |&VOR BR end oy V’fh&fhWﬁ‘é“ai“ﬁ P QU e that gets sent on to
t he ser \J&uiz Obiactiteend lers ehich @peshtain t@rmtioecrsef te Hisgted apsoms podimintt@ngmer " on t he
server (@s inm *an answer fromthe end user™) and s stored in a core
database with a time stanp. Input objects (i.e. text inputs) often enploy a

mobi | e devi ceIrscemm c@Ubdinmsntycthe inmgiion petvivos spptiartionathat e beoesd afegi ces.

| nput obj egt I
differ entﬁﬁlnonJg%% %’g’ agg‘go %dsj t{) lpr%l%ﬁ@m h% hl%ﬁ?q?e holty BryKF ‘%qg%put obj ect s
are al so schcdpl abadloétimbj \eludzlstJmél'sabé queStigys wath tlaae TY Slhovoftha uspmmlld»bj ects. Table

8: Ali Stpre%éntécp \BHIE ea%ﬁlql%:sﬁgn ag%flees%;ne time as it is presented on the program. This allows

users to compete against each other while watching the show, providing viewers with an
interactive experience while watching.

In certain embodiments, the invention also supplies objects for calculating scores and
displaying top lists showing which users scored the best in the quiz. Points for questions are
specified in each question item. For instance, in a multiple-choice question, each alternative
is given a numeric value indicating how many points the alternative is worth. If there is only
one correct alternative, and each question is worth one point, the correct alternative would be
assigned a value of one point, and all other alternatives a value of zero points. After a quiz
has ended, scores are calculated per user, and a top list can be created by comparing scores.
The results can be shown to users using either the quiz question results or quiz result list
content objects. Both represent a menu, containing results for questions. The results are
presented for each question, showing in percentages how many users answered what
alternative. The difference is that in a quiz result list, the statistics are displayed as a chart,
and in a quiz question results object only numerically. A user’s individual information can
easily be shown using text variables. Predefined text variables can include, for example:
${user}, ${score}, $ {maxscore}, and ${toplist(__schedule(...))}.

The graphical representation of quiz results are done as “pollgraphs”. A pollgraph is a
displayable content object, representing a graph made up of a number of bars. Depending on

settings, the bars can either be horizontal or vertical, and the graph can be set to display
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Description Audiolnput Allows an end user to record an audio clip

Choi cel nput Al lows an end user to choose one of several alternatives

Dat el nputw@l2bvasme end user to input a date Fil el nput Acramszoansassl user
to input a file. Form A displayabl e object that can contain different
Items, such as inputs and/ or inmages |Imagelnput Allows an end user to take
a photo Multi Choicelnput Allows an end user to choose from a nunber of
alternatives froma list. Nunericlnput

percentages (the sum of the all the values each bar represent are 100 percent). Basically,
pollgraphs are a graphical representation of voting that can be displayed in real-time. The
result shows the percentage of the vote each option has gotten so far.

Quizzes that do not use a timed schedule can be taken offline. Offline quizzes uses
separate compilation methods. This is because an offline quiz must be able to run without
any interaction with the server, so the questions have to be invoked on the client at the right
time, and the final results have to be saved on the client and be sent once the client can
connect to the server again. In order to make a quiz work offline, the schedule, section,
questions etc. have to be downloaded or saved on the client.

Quiz questions can be presented in a random order. The randomization is done during
the final compilation phase, meaning that each user is (potentially) presented the questions in
a unique order.

Surveys

In certain embodiments, systems and methods of the invention provide tools for
conduction a survey. A survey is fairly similar to a quiz, as it consists of questions and user
supplied answers. The answers are of primary interest to the creator or sponsor of the survey.
Surveys can, for instance, be used for market research and statistics gathering. Surveys can
be created by using a lot of the same objects and items used in the creation of quizzes.
Surveys use the same question and schedule content items as quizzes do. As surveys are not
games like quizzes, but instead all about gathering statistics, the scoring features of quizzes
are not used. Instead the user is presented with questions according to the schedule and the
answers are recorded (just as they are with quizzes). By using access levels for questions,
questions can be presented based on how users answered previous questions, which can be
used to ask follow-up questions if needed.

As with quiz results and result lists, the answers from all users that have taken a
question can be compiled into statistics and displayed either to end-users or retrieved from
the server. Survey results can be displayed graphically in the web-interface, using open flash
chart, or downloaded as CSV, XML or open flash chart JSON files.

In one exemplary embodiment of the invention, the “quiz” is a client side survey,
which uses the schedule with id 1. The quiz content object is a part of a section. The

schedule with id 1 is called “survey schedule” and contains three questions. The schedule is
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Allows an end user to input an integer value. Textlnput Allows an end user
to input plain text. Videolnput Allows an end user to record a video clip.
| nput s armloaneves®2are used to run qui zzes, conpetiti ONPCTIBOWI/NSTIBZ VeYS,
polls etc.. Aquiz and its inputs and answers can be configured so that an
end user's answers can be scored, and the data thus gathered can be used to
generate top scorers and other types of |ists, analyzed as per a project's
data anal ytics requirenments (e.g. for nmarket research), as well as out put
to third party software packages. In certain enbodi nents, all the
qui 2/ COMRREdds ANEGRIPLSMEY RH.PPhb, BB WG e DIl Bl Yir? Budsfish @t vy
server where al he processing a ata storage Is perf ; and apart
fromits i dieldygdcitivonsnglé clwicespadionyithhpoekeratdeanswer s onto the sever, and
delivering display and content objects to the nobile device screen), the
client a tion perfornms none of the processing and stores none of the
aSSOCIated dahamnmnenmomﬁhengm@msmappﬂh@hmfdm1mwsmhayswﬂmeomﬁ®ferent types
I npUt Sreg i Ergseq{eef IOI’I'?Sea(I:'I a?%var [0 ugtl l’li’lleZ )h Qi(ajla 1'01’1’1 sSurv e anusl%/\zesrig baCk to the
server Inpuli’g 5B S PR HE VES T RMES RV SR TS an&W%P?$|n8 fode. Some
i nput objrﬁﬁé\&draequﬁ@ﬁnﬁn Edraim eunblodtméatsflrepcmsexmjcremMes )(MLgocmﬂmntsos fromthe

devi ce canera if has one, ..audi o. and/ or. V|de nput objects
Can a1 so BB Deatriqes o SRR B Age S B maRear Rt salSi hestd i

obj ect. toselect whicRantelbj @ghs. Arrepcaitohfaik scHeasiss. cs‘ch@dumcaﬂt:omhheﬁirsey Items

obj ects can be pJaceq into faornms. ltens are(g ﬂ ﬁglayable on their own,
but need "£BYbEpEUSED YHELF SIS BCIHle M eHT @&ate A oBleti% are not the
only objeﬁgﬁmﬁ$@mn§aﬁsaﬁdmbaced in forms - input objects can be used in
forms as well. Table 9 supplies a list of itemobjects. Table 9: A list of

item objects Qbject Desription Button A button
4. Content Objects and Subclasses

Systems and methods of the invention provide content objects, which can be included
in the sections. Content objects are constructions according to certain embodiments of the
invention that contain detailed descriptions of content items. Some objects describe visual
clements to be displayed on mobile screens (displayable objects), while others describe non-
visual elements or interactive functionality. Content objects comprise four different sub-
classes: displayable objects; input objects; item objects; and resource objects.

In certain embodiments of the invention, content objects are stored in XML in client
application sections. Accordingly, phase 1 preparation operates on a source section
comprising at least one content object, and phase 2 preparation involves compiling the source
section into a dynamic section comprising a corresponding content object.

Some displayable content objects, such as forms and menus, often contain other
content objects. Objects added to forms may not necessarily be displayable on their own.
Some objects may contain nested objects, creating a dependency between them. There can
also be chains of nested objects. For example, a menu could contain further menus which in
turn could contain further content objects. To keep track of such dependencies, they are
represented by an object class of their own, and all content objects store any dependencies
they have.

There are two levels of content object. High-level objects, for example, can generate
menus with links to article text boxes from feeds. Low-level objects, for example, can be

simple menus with defined styles, titles and items. High-level objects are for internal use
24



HyperLi nk A hyper-link I mageftem An i mage SpinButton A spin button
Stringltem A string Resource objects are a class of content

obj ects. Weo0wr@seebj ect s descri be resources. Resour cespParasstions3on t he
server's file system and are downl oaded to client applications separately
fromthe content. Table 10 is a |ist of resource objects. Table 10: A list
of resource objects. Cbject Description Audio Audio imge resource | mge

only on the server, and must be converted via section compilation into lower-level objects
before they can be sent to client applications.
Certain projects may require the creation of new and specific bespoke content objects.
New types of content object can also be added to the system as plug-ins if this is more
appropriate.

All content objects contain the information listed in Table 5.

Table 5: Content object contents

Name Description

1d Identifier (mandatory)

Name Text identifier (optional)

Style Style class (optional)

Access level A set of rules defining which users are allowed or
denied access (optional)

Properties An array showing the object’s properties

Content objects in a client application are normally kept up-to-date with the gateway
server in real-time. At the discretion of the project producer, the gateway server can
automatically track when content objects are invoked by end users, and/or if displayable
objects are in use, unless the client application is being used in off-line mode, in which case
this information can be retrieved as soon as the app is back online.

Content objects are identified by a unique identifier and are linked together using
these ids. All objects also have an access level, allowing producers to define which users are
allowed or denied access to the object.

Some content objects are similar to objects in Java ME technology, while others are
uniquely supplied by systems and methods of the invention. A list of content objects appears

in Table 6.

Table 6: list of content objects

ArticleListMenultem An item on an article list

ClientSideSurvey A survey of questions delivered to end users
Command An action taken on an invocable object
CompositeTarget An aggregation of several targets in a single command
Countdown A countdown of time remaining

Feed A web feed

photoAlbum An album containing images
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| mage resource Video Video clip resource 5. Section Conpilation
Content objects exist in sections, the basic quanta of content according to
certain ewbadimasics. | n certain enbodi ments, content creatriuseotbegi4es the
aut horing of a source section via the web interface. The source section
general ly conprises at |east one high-level content object. Sour ce
sections conprising high I evel content objects needs to be conpiled in
order to be processed by client applications. Conpilation replaces

hi gh- | evel objects with | ow | evel objects that can be understood, handl ed,
or di spljaygd di rect Y AT el uBibhs reAFH: b @i dmes ort he SETVET,
SeCt! ons Sé:lﬁoﬁmlfl ther r%?ldlt§cﬂot}%§secf\%ﬁ" data a;,—of pai’sed +Hrto UUJ ects—Whe .
sectiong_are parsed, elr content (commands content objects, etc.) is
par sed 1§M&ell XM .é?gvhq and witing is handled by the XNL f r amewor K.
Syst ens |dneCHret hods gfPefinkiecrervehitd O Psripipl y a franmework to process XM,

whi ch ut|iTickezes t he SAX (S pgphereydRldly feohs 2t he spar ser (1 ncl uded as part| of the
Java sofumaﬁ@mpaCKag JAhyper-link to a sped@@IURONS ar € created at the production
appl i cattem——eonptted,—and—sent—on—vtathe gateway appticat+on—to—<ti ent
appl i cations. The production application stores its data (apart from
resour ces) inCbhempbﬁﬂwcb@p@wdabmhaﬁﬁﬁﬁhbMBu@bh%bhamphﬂﬂmﬁﬂﬁ@m;&ppﬂication
does not have dir ct access toé%he cqr g$t re end us data is
atored. EBRCEHING! DR S PRER A CulBHBR BB TTSHIF aBhe 1 n 3
phases; pisprgéd érysckd&nolrﬁ@hafh@rrtb@&hﬁhtéea Agldyapleeaaent Byjetainiifmilad to@nt he anount
of content that needs to be coppiled separately for i ndi vi dual end users.

I n phase MIPK ?ﬂlﬁ’ﬁ?leég§ﬁc%¥%ﬂ%ﬁlwaﬁlﬁp e%tﬁﬁl?@ﬂrs ithT#¥&7-pr oducti on dat abase
is conplheﬁ7bymmhﬁm@mudu@$@9ﬂsappl|cat|on 'n phase Z, end-user group

cont ent I ggspoci ated ]jeslchph{ﬂl a storedin the core dat dbdbe rs—conpited by

the gatL\An\l Aannl At nhﬁon Q Lndi v Aol ennl

h M'JHI l \JMLI \D 15{‘[{% T IIUI V1T OUOUTAT LILAY.] A\ |
associ at pr? with data f‘ls%all’ysara ° eﬁl?aer core database is compiled aon an

i ndi vi dyarastneeded 65§W§”ﬁ§ffﬁgséﬁfgvﬁy’ﬁbbF°€§TP%thﬁ§€ﬂ%ﬁﬁﬁ§bcﬁs
di scussed i n nore det|aPdbe el phpfting or to display ugupboggiey! iges §eeeifr om t he f or egoi ng,
syst ens [andenet hods qispudyes listareeinit oot ipfisona nde witurctorepnadining e drfale tehe f of m of

qui zzes, Fé‘ehlfeMﬁsy S, an DHsﬁzQQfEJd fom %S ind &G WigSiRkGHo R OM%& ihatlc&haier ol @diualtau@cl&l&{ rver the

anurrl—aas oviet o

si zeabl Y, flﬁu \.,UIIIJI exX “D&é iéy?afﬁenu'v&’ er&heugfcan%é‘fécﬁlm%{ﬂ\ﬂerﬁ; fret Y ||a!|||c| ; cycL €11 and
nmet hods jof—the inventi provide a milti-phased preparation process—t hat

sends onl'{°¢6Ht ent tk&?wﬁgl?%ﬁLH?atelv relevant to a client's navigated

target. |[THE™=PrUI ti - phadElprtocessal so sends only content that has changed
si nce t hevgtonfent | ast| Disgadedesitofa qgepidn. ensur es t hat previ ously prepared
cont ent kﬁmﬂﬁ%lneealE$&ﬁ%sQﬁ@ﬁ@hﬁ&mﬁgﬁ&ﬂmmﬁ%ﬁ&ﬂﬂE and methods of The

i nventi 'Qulﬁjﬁ%ffdnﬁ’esﬂtca' 'Dﬁsbléﬁz?th&fééﬁt'&fa‘ﬁhlzéﬂééhbhc"L to—the—cti ent arrd—de=coupl e

I onnectivitv romcontent pnreparation-as mich -as possible
client d no In

each scalyriadt cjntIm#”ﬁnFOﬁbEV%mm%“mﬁIustrated in FIGS. 1-4, content is
pr epar ed FEAEiPEE L Phd Sarys Phag el MABIWEs obt ai ning or creating a section
conpri sijihgtcont ent . Rivages Qistialhnf gl e estiopsdmpid 2 prigrt: tChrere salet 4 nomy igepifligatigto t | me,
produci ng what is calkﬁﬂ@awéw@amﬁﬁaﬁ@ction Phase 3 involves re-conpjling
t he dynamg 5_e(,ti o f qbqsplg,%melwmggey@h@yg)htalg%grsmngy\nn Fereformatting Tt jnto a

1 fa¥aVal —Oan-—eonn Iy clent na
C.Orrpl | e TexiBox | \'Uf"’ DIS plz ysa%-%m leteﬁtp'ox consm?lngof’amleanc (f'exty patrets—ana .
si mul t aneousl v _sendinag PP Throua Jueue to the user Each nhaqp is!l herein

expl or ed {HPHBr e det it PHARSF" ' In phase 1, content associ ated
with data stored in the production dat abase is conpiled by the production
application as,descri i s,are re cted into
oD Lod dynathEreabpofsn b firuble Ehid sty G fiSish SERfRL AU e

repl aced thy. hovhérevell dijiaabls ovberiea Pess Wi shEonplidtedaltymainesctodect i ons

remain in XM for Phase .1 conpilatio rfarned for exanpl e when a
Cecti on BT BBHOTTFOAGBE B A UAED & (e W EPTds ShfigURd

interval )&al( mtmmbreqfon%&e woaﬁwtekon%@eg \aﬁd/oﬁotg@ntleﬁaal AlTeipt 68)evdice o
routines e first ase onpilation is to copy basic
section .hP&fSﬁmeé%O it Hech 19%3[@&@}6&&% aﬁﬁ?lﬂt@ﬁw BERY BHbSTRkN” t he
actual conpil ation takes place, whereby content objects are conplied, and
headers for inmages are generated and2d nserted. The section is then parsed
and content objects are checked and conpiled if required. Al content

obj ects have their individual conpilation nmethods specified, and each type
of object is conpiled using that nethod. Wb feeds (RSS, ATOM are fetched
at this point (and checked for updates at regular intervals by the server
afterwards) and inserted as ordinary nenus and text boxes. This is done
only once for all end users and does not create any noticeable | oad on the
server or, for exanple, to feed providers.

contaont
COoOTt it
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Phase 1 content preparation creates |lowlevel output, in the formof one or
nore source sections, that is universal to all users of an application, but
i s not comoent2/gewer at ed by users (such as chats, comemrCT/USed1a/055433 n
certain enbodi nents, phase 1 preparation takes as input XM that has been
aut hored by or for the content producer. This XM. contains high | evel

el enments that will be transforned into |l ower |evel ones by phase 1. An
exanple of this would be an ArticlelList elenent being transforned into a
Menu el ement containing Menultem TextBox and | nage reference el enents.
Secti ons (p QLG | OliimPRASR A% 61 Al RMlid by T YA A0 SRLCURY BRY e
regi stered”to recel ve updates. jects are frommenory if

t hey ar e indispleygd panercgn. rf@eltléldplayahlembaﬁetcamlsedmwdﬁémmtﬂp yStyBy cedgar at i ng
the prep | I y and

cl i cnt 1 ol o e lhic Tl AP ROBAL for BUARE and LR/ bELL YL
repeatedaﬁﬁnﬂemeaymﬁmdfvidualIy attached cIient needlessly Bandwi dt h and

server resources, are.al so erv§ Phag RLE ration duces a dynam c
ut Jec S_are d er class,of cont S]ect% nput Jectlg are us
section upon ic ase opeérates. hase content

pr epar at |pametsmlgead a&r mpputsmble it olgedtpaliowadn qpbiase tdtype mpasdtdtanalutn phase
2, conte tQat IS H%Er 8§neﬁ hed and. cantbe o ns%&ered uni vef sa to gr oups
of users "BHEFHETAFPOEC 5P Eha %?enﬁwﬁﬁng§Q%HW'?¥? P AN bRt &htCar e group
chats (alsbrvtigeyis “a@enshiefrsai cabatdr)and ispubéd i@ acormabsse \x&ﬁ(}ltthﬁ)eﬂs pr oduced
in this phase are storfd as cong Ft obj ects @ﬂé&pnnry 0 at eway
server, Wi&WPe RYEODIEHS(5 S IRpNa Ot Sploy P e POt %‘n ¢ mput “\ren
phase 2 Q@*@ﬁmgmﬁmﬁy$a®§%{@qa@|Ied they are conpared to previous version
in menory if they exist. an object is identified as being changed, new
or del eted t h&®Y ‘Phl‘*é’tstqatl@]@%l@%l’lﬁ‘l‘fé‘ iy B rigogmedmytiphoefeliBppi dinyts ty

regi st er @d alsbShRMBhSoh 1R MU, Gkl PRI TR obiB&s &b hl%@&sblﬁy%’ié clb{]ec%t Thie section
| evel, but the section will only contain the affected objec These

obj ects igives allisiofiimnyt eljects he ol d ones in nmenory. | n phase 2,
end- userTQ%@upmggﬂh% &m aSSOC|atea Wi th aata Stored T the end user
databa; OMW? \..U|||.J||ct.DleJS¥Jp HC gatcwmy QPPIIbQLIUH Phase—2 CGﬁpiIatiG IS
essenti ally simlar tlo nhase 1, but without any inage header generati on.

Phase 2 |8 at i on |?“‘gvé?“fet‘fl“f‘?b%ir“"rl‘i&“ra“dé)?léi’rrnl e after a phase 1 conpilhation:
whe a cqrtertriupdat e |iA8o% Bgfivieeelcheps o opaliet! agfatidie synchr oni zati on process;
when a chh@m@;appliccmm@mmemmne@tﬁumgethe server, for exanple by |ogging on
or by rEQMﬁﬁ&Ing Con[@m&mwﬁﬂuahoh@@mkar intervais Imsone enmbodi ment s,

after a %r ent—apptig %Ldisﬁ'fat}’ab}e fjt'ct%ttcaa o 8y 5 A A sE'ch as mhilGndty I ¢ —section

requeste v the app-H registered rel gaded, and reconp! ed pr|nr t

Tmagelnput ATl an-end usey to take 1 .
downl oad. ™t T o il AR TR S EK ow < " hase 1 compiled source secti on.

Sect i ong MYEHE WEed Dy liars ey e@éﬁPOﬁﬁﬁﬁ?%é?P@ﬁﬁ§WEmFﬁﬁﬁé&t"Ioaded". A section
t hat i s |achaivsg@uion t he Ajat ewalpset sinppemed-vas. a dynam ¢ section. Dynamc
sectionctﬁn@ak for UFQ&N@&eﬂﬁwﬁ&ﬁwﬁhﬁ&uCtlOn server and are autonatlcally

synchro |V4d§)tfhplyt\n th—the Aqa&wbntef;dugpt&}e&}dlalwdebéﬁﬁt antty pushingany changes—to the

Client annliecati an Fach t1ima an mindatae 1 ¢ madae tha dvnam e caecti on |S
rJrJl LB "A %1 L4 LD AT TT L LA >3 CATT UHUM‘.\/ T J ||MU\4 LAY U]IIULIII AY] CAYA AN EAvAN |

reconpi |l ed. Phase 2 was created as a way of optim zing the conpilation
process by redipaisRgd b eAMRMREd &f ruf q&%&@tcohﬁbéﬁtldﬁﬁgdﬁleﬁ QuiteysCRIRIctced for

i ndi vi dual end users. In one exenpl ary enbodi nent according to the

i nvent i or QHZ MKkfS IRutsand A esT cagbs Gﬁnftgé‘Fﬂdéﬁﬁhaf RN USRkeAIE WS §HYRS to al | end
users, SQcdrbd, GANhPRats AR hiBChcd BanRAS& B -gencrate top sCHERBARbhYEYes ofLfOT M i S a
type of content that contains different data for each individual end user
(e.qg. ni GRylxzed as By, pr@tm! seleteapalpiegs SSRHPMPIHS ) Sidnaglet Feseaseivh asewdigst o be
conpi | ed ions are prepared to be sent to the

end- user(ﬁﬁ@gﬁﬁ%tﬁyt e inaP(%%%éé of preparation, phase 3. To send a
personal i zed fogentpinemindigeuts leghe quiz/gemistition/gane/Sueyeptppl] Jogieresiden of t he

f or m woul, em

i ndi vi dua HQ% P ?Déalt&%yﬁgrevfgr %egfﬂ] t%‘eBI‘&E)%%SSBgved&a'ftalr %ﬁl{aé gggrgggl%ga%ngbase and
t he dynampmt&emnwéﬁrmhMEmthe:wndngumumhndamaemmeNMMwad'behbhwpmged into a
conpi l ed section in phase 3. Phase 3 Phase 3 content preparation
takes as input the (object) output of7 phase 2 preparation. In phase 3,
content that is generated by individual users and which does not apply to
groups of users is prepared. Exanples of these individual data itens are
personal user inputs such as usernanme or age. In addition, access |evel
controls are checked at this stage, and objects which, for exanple, have
been configured to not be visible to a certain user are renoved. Phase 3
also finally creates binary artefacts in a packet protocol that is streamed
to the client via socket connunlcatlon (dlscussed in nore detail under "6.
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The access levels for both the end user and the content object are checked.
I f the user has access to the object, it is conpiled. If not, the request

i s ignoresto 2@asicati on perforned in this stage i s obj eecTapewitios33 | f a
translation is al so needed, this takes place after conpilation. Finally,

t he packets are added to an array, conpressed, and sent to the client
application. This step is optim zed carefully since it is done for
every user. During this phase all individual data itens are inserted. For
exanpl e, a formcontaining personal information |ike end user nane, age,
sex etc. ' ' | : L.odi vl INT @p]&q;' i nf.ormation
as store “@%&gﬁggg%%£&ﬁg?%%é%%%&ﬁ%gnggg#%%gHag%é?gggﬁﬁgre iﬁ%g?%gﬁ at this
poi nt (ardthelerskesthefand stared avwesofghe assngigkedrdaiant er val s, on a uni que feed

basi s) . T i . ar Ct.S 4 ed by phase
3 correspond tT 13)6 Pﬁegpépﬁﬁ%ﬁogggﬁlfa% thggltigre%{r} p%tao Eéﬁhtcsg%? féﬁlt%g%fhng? g@%nsti tute a
secti on, vahe)ehésadchn aexicstbagls toXbygncr.aBipeobaatstchiebsercd ar baginehling

equi val e%ld BB{IIE erQoi}eQ%ﬁ%te ir]1c (1)1{ ot;aefhc s reorededtfle lgf%%&sofronr}l; et usgrrs? ?.g.lp;hgt%g frorl_lhI SIS
t he manner In Ich the conte ap% 'S nma O De CroSs- ttorm

Phase 3 ol qeuice canéroif isliagbeg audio ashf@rwdeasliphks.)datpat ébgecproaduisete ard a

per-client hasjs and is t re-usabpl.e others. The output is put directly
to the clt?gfﬂi)adlsm]il%g?rms(%ﬁt%"éférf%tsféﬁg1 gé ect In order to optinize

delivery of caheBbject arctanethed dRnbE coprht obpdctst MRmEWbietts Sina@elominnt
preparation process i]nq\ﬁm ves the abi Iiéy of , the server 1{00 push changed

cont ent dPTMSy HATS AT HRIPRAG AR that pfy BUt need to be plaged B iPBSO BF e pr epar ed

i nto packgbhyéRathn seddarddtitnasnddoti@td tha ceh beRhced iMRSMs AnPutsudRtetst 0 Cl i ent
delivery queues, one per connected client. A fixed and configurabl e nunber
of commuiffRbR 16h & RErayerell Heblad sprriiees S of ExBOBIcEsi n t he background in
order tQ RbIA IBVEPaGKETS Trom t hese queues and send themto the regjstered
|iStener{MQkiicutb Desfibfonct resut-t—of this—architecture,—output—fromcpnt ent
preparat%&gnis de-coupled fromclientconnectivity, —i-—e—the output
productilon 1s non- ed In certain enbodinents of the invention
pl ug- i ng " "be used™P8'8dd to or nodify client applications. If the
addi ti onahaediternct i opakimtey provi ded by the plug-in requires custom content
conpi | atfispimuch h' S MAYidbegui re all 3 phases of the conpilation process. It
i s al so [RESsLPI e tPAchgate and/ or use a customconpiter for & ptug-in. For
exanpl e —proer—tophases—ofpreparatieon—as—desertbed—above—the—server
checks for any other registered customconpilers, and runs these first.

The nul ti - phagesoarBbefatts RicRRMALT RAtch AFRES Refudttdbposldeitridefastpées client
connectivity fromcontent preparation, In order to optimze the user

exper i endESqUice arertorest oncthe gnyer’s s emy prdara s iieaded E@&hie% applications | f
phase 1 RgsrAlly fiBMaRd &Fknt MEdld 10ds REW oF RREER objddae ol d content stays in
menory so that client interactivity is not affected. Indeed, the production
server ((dr"°produetsBiTY¥M if hosted on the sane server as the gateway) can
be restarbied at w | Pswitehout affecting client navigation and interactivity.
A nat ur glaveonsequenaealioafagdrhituge 1 S al so flexibility for hardware

confi gurgtEomm. The [ BLRdE&I O SETVET carr be situated 171 a prace more
accessi ke for—the gg@%%@%wggoducer. 6—Comunt-ecat+on—and—data—foria
Syst ens and net hods of the invention provide several |ndependent server
applications, a web-interface and nobile clients. Comrunication between
these parts of &bg,Systsmbs done either over a Java socket port or HITP
port 80. Both conmunication protocols are used in order to accommodate

di f f er ences i Ronfentipbipptyickist it estiors, thebpiigavaata o genter dcqorbng/tQrogitaig

reliabili - : : [.cation at
vari ous. ek R LR Rlik e AR e PR o Bl S E s o,
t he payl cedioh siaghdwetamierface effhasourcosepiansdengralachgirisesaat bostdnabighdeval packet
protocoIC§MQ k% thy the invention. There can be many ki nds of packets,
which carry ditterent kinds of information (such as event packets,

di fferent kinds of answer packets, content-object packets and so on). The
packet format can be sinple, including for exanple a small header,
containing information about what tyme of packet it is and what |ength the
packet is. Packets can be sent using Java DataQutput Streans, with the
packets encoded as byte arrays. The packet format is shown in Table 11.
Tabl e 11: Packet format Field sizeField naneField content 2 bytes

t ypePacket type identifier




4 bytes |length Payload | ength(in bytes) XM In certain enbodi nents,
all content is stored in an XM. format and nuch internal comrunication on

t he servewe wexasXbl. Systens of the invention provi de aoTXsRotfinssmor k.
The framework is inplenmented using a facade design pattern over the Java SE
SAX par ser. Sections are parsed into individual XM el enents. Sone
el enrents are nmandatory for each section, such as a header (containing the
section id) and a main object (used as the entry point for the application
described in the header). Optional section elenents that are parsed are
content objec lob used on
the server), g??f%§£gﬁﬁnggﬁggﬁnéekgggﬁﬂéﬁgp%?%?§%§gﬂ%Q%H%H§%§?#%E rul es.

Al | obj ede ke proecssadén chent gpplicaicansr Gpmpilation mldsodygls fraeli dbjetstvathtlbe- obj ect .

bj ect t lIY§s s are first
di vi ded g@%g;%&%thﬂ%&ﬁbé&ﬁ@mRﬁhQﬂnm&%%Qﬁmgﬁgﬂ “§g§”$EH5 g%ﬁ er accordi ng
to nethods s pé)mtllia ervien sedn@ni arpeithef haﬂdéd@bp@ﬁt dat¢ ror pgsddiinty objehte. Péiesi ng
takes al lsec‘u%{ls? a{rga '(tlrl € nal? 1r contenq Eco an s co entt StHg‘cr‘Esq h?sclga%sel WQI a&ﬂﬁys
contai ni ng attrrbute:va "S> frak t §%easi'er .

Cont ent qﬁmﬁ@mthmum@elmhMQﬂmahuXmﬂgﬁmhm&npaSﬁmﬂnmmﬂﬂ&ﬂmasmhhﬂary encoded

packets as shown in the e | e bel . ... Co nicati on t he server
e st | JNGBHE e g TRt SR @rese SNt iy iz B HAK ok APDG put /  nput
streans OIDPpaadr Khdludetiat part iAd Javs satv@d pacRigel.he XML franmewor k. Bi nary

f or mat Bef or e packgts are sent fromthe ser¥er to the client

appl i cation, SfetontHe gisptedat theypdugfian pRpligatiog: sppiictha8d SEOhPMEAI or nat

i nst ead q@m%MquEaﬁkﬁ&§dﬁheq@ﬁaﬁmﬂgth an encodi ng, using the packet format
above. XML is not used on the clients, so all content objects are sent as

bi nary packet Sheprodiratian ppplicgifqnainresdis gt hepag drapriesousses g Agdredustion, i nary

"cont ent d@t@bfs@'f Q%K &he ﬁ@&léﬁo@a?p iBdtloR\WSEs n-BPEa\@ I8t @@des%%/%eds%lf@ <menu
i d="rmenui d" style— menust default _cnd="sel _cnd" title="My nenu"> <cnd

i d="sel _dhigbasearlyeq ad vsa '@tls' ytoredcher thig ancam%lgfﬂfhetswg@@rwmmééw@nﬂ& <item
Ld="it e”%né 3 ffhses s SRIRER Akdd 7 &Juﬁﬁ@ nﬂe% SrohdnE&by mhﬁfhg TheRLeseb) ect "/ >

<itemid="Ite target=""exit" NL parsing, the
menu obj senteiighataghds wdoeoionmﬂedaaepaytebffomfhlulduﬂleqné useamdnahasarlr@ylte@f commands.

Each 'tegks%&gteﬁmgﬂ RES 19'&1 do@o&@ﬁo@daﬁa%&%% Sonyh%ﬂ)a?ih%ﬂ iR %{Lri s then

converted to a te array sent usin eam Field
si ze( byt epplickii@l. cIn @b@c Ri qmﬂﬂmﬂ groupl chnenth aseomat@Paclk ddta styped 'imthe t@ent ent

?Sjp gca) %@Qts% 1% colng'\pq lBy th]é:%g%tew(a appiﬁcanono li'n Shase !’) cgwgua{l rén(P Xsere csc)ntengb J ect

associated with data stored in the core database, is compiled on an individual/as-needed basis
by the gateway application. Each phase is discussed in more detail herein.

As can be seen from the foregoing, systems and methods of the invention provide
functionality in the form of quizzes, surveys, and reports. As discussed above, in order to
deliver the sizeable and complex content in a reliable and timely manner, systems and
methods of the invention provide a multi-phased preparation process that sends only content
that is immediately relevant to a client’s navigated target. The multi-phased process also
sends only content that has changed since the client last loaded it, and ensures that previously
prepared content is not needlessly prepared again. Systems and methods of the invention
enable real-time push of content to the client, and de-couple client connectivity from content
preparation as much as possible.

In each scenario of content delivery, as illustrated in FIGS. 1-4, content is prepared in
three phases. Phase 1 involves obtaining or creating a section comprising content. Phase 2

involves compiling the section a first time, producing what is called a dynamic section.
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2+6C(bj ect 1d"6" (length of string) + "nenuid" 2Menu item count "3"

2+51tenf 0] id"5" + "itenD" 2+10Iten{0] target"10" + "soneobject"” 2+5ltenf 1]
i d"5" + "woem2o42623l ten{ 1] target”13" + "anot her obj ect ‘PcZABSk41@nFRAB3 i d" 5" +
"itemR" 2+6lteni{2] target"6" + "exit" 2+7Menu title"7" + "My nenu” 2Command
count 2+7Command[0] id "7" + "sel _cnd" 2+8Command[ 0] target"8" + "select"
WD 2012/ 048262PCT/ US2011/ 055433 2+8Command[ 1] id "8" + "back cnd"
2+6Conmand[ 1] target"6" + "back" 2+7Default command"7" + "sel cnmd"

Phase 3 involves re-compiling the dynamic section for each individual user, while
reformatting it into a compiled section consisting of a series of binary packets and
simultaneously sending it through a queue to the user. Each phase is herein explored in more
detail.

Phase 1

In phase 1, content associated with data stored in the production database is compiled
by the production application as described in FIG. 1. XML source files are reconstructed into
compiled dynamic sections, and user-independent high-level objects are replaced by low-
level objects where possible. Compiled dynamic sections remain in XML format. Phase 1
compilation is performed for example when a section is loaded, reloaded, and/or updated, as
well as at regular intervals (as part of the production server’s general maintenance routines).

The first step of Phase 1 compilation is to copy basic section information to the
newly generated compiled section. Then the actual compilation takes place, whereby content
objects are complied, and headers for images are generated and inserted. The section is then
parsed and content objects are checked and compiled if required. All content objects have
their individual compilation methods specified, and each type of object is compiled using that
method. Web feeds (RSS, ATOM) are fetched at this point (and checked for updates at
regular intervals by the server afterwards) and inserted as ordinary menus and text boxes.
This is done only once for all end users and does not create any noticeable load on the server
or, for example, to feed providers.

Phase 1 content preparation creates low-level output, in the form of one or more
source sections, that is universal to all users of an application, but is not content generated by
users (such as chats, comments, etc.). In certain embodiments, phase 1 preparation takes as
input XML that has been authored by or for the content producer. This XML contains high
level elements that will be transformed into lower level ones by phase 1. An example of this
would be an ArticleList element being transformed into a Menu element containing
Menultem, TextBox and Image reference elements.

Sections produced in this phase are stored in memory and Gateways may be registered
to receive updates. Phase 1 objects are flushed from memory if they are not currently needed,

in order to conserve memory.
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2+9 (bject style "9" + "nmenustyle" Actual binary packet: 00 01 00 00 00 88
00 01 00 06 6D 65 6E 75 69 64 00 03 00 05 69 74 65 6D 30 00 OA 73 6F 6D 65
6F 62 6A W6 26R2/04d2600 05 69 74 65 6D 31 00 OD 61 6E 6F 72C6RS6& 1025465 62 6A
65 63 74 00 05 69 74 65 6D 32 00 06 5F 5F 65 78 69 74 00 07 4D 79 20 6D 65
6E 75 00 02 00 07 73 65 6C 5F 63 6D 64 00 08 5F 5F 73 65 6C 65 63 74 00 08
62 61 63 6B 5F 63 6D 64 00 06 5F 5F 62 61 63 6B 00 07 73 65 6C 5F 63 6D 64
00 09 6D 65 6E 75 73 74 79 6C 65 XM size: 267 bytes Binary size: 142 bytes
Connectivity HTTP fall-back In order to optimze reliability of
content deliv : ' : : [ : eparation
and delivery g?)é%ﬂég“élh ﬁl\?g):r%%%h%gﬁg%idl%{atléggfq éBtAha:taé %ﬁ%%%ﬁe&ﬁ%hgéé‘% Slg{ to fall
back to heitmespMFPtimemnentingzediap thid phaschdocevehpva thde rapheted sgavery (pref erred)
socket ngmﬂﬁa(f@tzal[tgcme(ga?eﬁt &%hlem kBandwidth and%glgglj @gougéeé k16 Q Lgation is
perfornmed using” 2-way comuni cation over a socket connection between the
Gat eway Ser vePhand ptdperafioupredycect ilgrmiageptionl upoh wbickpemse 2tdpartates.hi s

connecti on dogﬁasn t work for whatever reason, it is replaced by a sinulated
connection ovm—FIzTP. This connection is maintained by the client polling a
Gat eway ser vePhdsd ZRG@entIpedparatibri @kesias irphetheXMieoutput ofiphasé | pephretiin. ay stil |

be pushed, over TP). .7. The Servers and | i cat.i on In certain
orbod: meRte 2 s it st e ad SpEbi ol EH L s o6r o can be
suppl i ed thdupp idgehtal ekampley 6f thiskimBIChiten arkRPbIpCAhts (I} usthS 8éc @Pfniccat i on;
entry appLi cat | OBEC and gat ewa icatiogn. In certain enbodi nents, the

appl. 1 Qr
i nvent i ofN4thdRyalc conyREts. rﬁee%naegoda |7 (i Rhae aressered Axconirdt thitdolds of t he

i nvent i OfnsRPbY tht RetedBy danfey, WikrCh@ade aCMabIE i all REGCRE Sis@AGs.conpi | e the
content, maintain end-user connecti vij tﬂ?/g)@dl stribute the user (outer)

appl i cati ons, MAKEPESS £ oPIsel aretfie cepmiled By eBireBatred & RIMOUYEFIRIBI i cat i ons.

I'n cert a!nﬁbnﬁ@ﬁ@ﬁeg%%ﬁdf hi6bj b WaBNHORY A WehdddBisn do@ Wewr APErc@kiRAShis
appl i cations which sup ferent functionality. These applications can

. supply differ . : e appl |
be parti ttrilgﬁ%sdh%mém%af) o1y thogy obisetrip registpsedslesraent £omawmicadd with dervers, or
Iogi cal | yyjeft O oi@5RR s &1iBR 1T EIPR Bl & cdfhaviM o nléy%htafﬁﬁﬁéufﬁ%%d obflctCeFfRn
enbodi nents, they can all be run on the sa machi ne an J\)M Thi s | ogi cal
parti ti ombivgs ofill elvereplacy/ e oldl dnow thasrorgcal abi l i ty. For exanple, multiple
gat eways can Bleph%%qi Ieg&j—{l%ggl%ﬁ E Gt ra@s%cfaféld%ﬁ& fa Stdi&d fidmd M u’s‘eﬁ”bers of
€ parti ows for on

connect ed users. Ioning also a updlatl ng y parts of
t he appl ide@bisenscanpikd by dregarivag aprilivgjonm®amc Agompadtion heeseamtinlhyesimyst em does

not need . g,.0¢) LAKENNAL by A8:{ RLAURARLES Phb AL Sl ASR-hE B0E OF the
server apptications w not “cause e entire systemto crash.
| nt er nal eganpiuaficatphawe 1etydaiont e aeditar eptatedppliicatas epsrtiofthdone over

TCP/ 1 P, usi sockets. All data is sent as packets, usi si npl.e packets
consi st i AGPBROERUHERPeR G aep e S ionREm BERESTRPSTClbY 5B Bt i on

Appl i cat il@dging on or by Tdy@epin® torEdnit; N abRPIlhGafevaR. Notvidcasnbot@@hisoattcand St or age
of conten{. and resource fil %; é{ivma es, video clips, ?@C&é@ In certain
enmbodi met et pHEAFRRRACISIn e SpTvFie B 93RS SRR BEUGSIFd &Y didiPR &Y ed product i on
server, etdifi@td, adodlcd Y comPIRIUIrRE tddowiidabi N @ virtual machine. In certain
enbodi ments, the production application controls all other server

appl i cations ARHNEYrIRERYS 2 dterhatOhethicd spresGeitrs Sagiont hanprsHBEei on
appl i cat icQght bfplch@A Le RRME M adedN A REQCHRAL iOR1RPBA te3hicRBy RaPEHa3s b he phase
1 conpilation of sections and inports external contents |1ke web feeds.
dynamic section. Dynamic sections check for updates on the production server and are
automatically synchronized with the source section, instantly pushing any changes to the
client application. Each time an update is made, the dynamic section is recompiled. Phase 2
was created as a way of optimizing the compilation process by reducing the amount of
content that needs to be compiled for individual end users.

In one exemplary embodiment according to the invention, a chat is a type of group

content that looks the same to all end users, so it can be compiled in Phase 2.
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In certain enbodi nents, the production application is a stand-al one
application. The application run on an individual server, comrunicating

wi t h t he woher2/appki cati ons, as well as the web-interfaeer/use@n/03EB3 | P. The
main responsibility of the production application is to facilitate content
creation. The production application is also the central application on the
server, connecting the other applications together. Producers can
create content using the web-interface to access the production
application. Content is then sent to the production application. The
product i on apakiaahicfla AL €8 pklPeditP /R GnfHuRfthen: Ak rfraggcOmuNI cat i on
(apart from between t'he producers and -|nter?ace I's done over

TCP/ | P sawketiuat orheset (egnsickipims, %gﬁnanérwher Bersmat infpg amaclpalrmetesdsug bag the
packet f t cont ent
to the e%ggﬁéé¥§a§¥%g'g émgg&gﬁﬁ?ﬁégﬁéagd&ﬂQQ&ﬁ%)gggﬂi%?gbﬁégwgﬂ% i nk

bet ween ﬁhehﬁwﬁﬁﬂ¢Mm@mﬁapph%cétthmdmdmmhmﬂenﬂ&ugava1mﬂemwaagﬁm90ﬂequests
for cont ept. f rom. end- s to the ct| plLicati eTg el i.ng out
updat ed. compen AT ARaOn bR B B R 4 SR RRR GG 4 Buie BTIHAD he
cont ent nmh@ymﬂhrmmumedmbamum&mrﬂhamﬂ@mwaheanddmhmwemddﬂﬁayﬁmna real -tine.

The productjon a ndles erent s of content,

ot ba nges a8 o ik At AR B ey sy SRR gL o | 1 ¢ he
producti on dapmhase I n sone enbodi nents, the productlon appllcatlon is
provi ded by a ﬁro uction server, and.the Eﬁﬁpu tion se i S a conponent
of the producf SENGUPTOPA IO SR PRE OUPHT U é%%&ar%lﬁg In
certai n empedi BRBhGAt (BRG] dABBted b iRiAlRUuRS awlwhfldhld@@s no‘ﬁ@ﬁﬂy fNgo@ke parsed
when handl ed by the applications. In certain embodi ments, there is also
some st atf esegswﬁp@?are%elge)%@m&wéﬂ*@sedﬁdlg@e@.daﬁgte% afesiponal @Ses PR SUBour ces

are al so ygdrRIRdoriaBe t RRIGRDARBRSs level contrdUSRE cIHLRURS AT §agé safd obREtssel ective
content distribution, allow ng content to only be available for end-users

that bel oveh: fr axaneie. pye heseeongiesign o Mt &e yisible tg e epin pisatreaereovgilven or

deni ed aGhess AQ MAM Elied SnAghhdads A% ACRPIRLEMALS: [Rintd® FOQRENT whose
access shQuI be coﬁ%rojfedngg?ou s ca ﬁ @?ék , u %ateﬁ’and del eted from
t he prodwmaookvt a@pmume@ttiooﬁdlsmﬁsedin meie dphéyedemws{éxmmwa@omdl datd on is al so
done on tfhe ﬁ&) During the first stage of conpilation, high-Ievel
content is cohpl d and replaced by lowlevel content. This includes

f et ching web hebd@mhmdaﬁ@miaﬁbﬂgbdWéhﬂmhsmﬁﬂémﬁwbomebmandiﬂenmskﬂnnthe
secti on, atherl res ertln arti.cles and

arti or e OGP R A SR Y Rl ShE BN ARG SIS E00ur ces
into the csmptetedmeéEtsarqasrpdidmei separratappdhetsam u@er@IPéleserBaawipdsndnhch@nst em

user - producer usi.ng t he | DAP. pr,ot oc tem lucers are t he
br oduber SR GRS Reb Pe PR aep sy RSO CRGHEE 5 handl od as
proj ect s compildlidn RAdOGARLatiON) tifefaviasts art Butperéaally o Eemtw;iirﬁeemta&d daaiéh:dpdi oj ect has
its own project manager, and a context containing information about the
system adhesdisn 911‘)@?1%? specific project. The context contains the project's

speci fic ver spRie 9kompiation i RfomRIANW IR cahtb ik sehtb GRIiEARpARa®IOr ed as an XM
file as well . The context also contains listeners for other parts of the

server antflifiayananead UsehEOIMEHIOrtbeseIven OR VERR a1} YRIAK to pFcclIEBi ons that t he
proj ect Gaferisge. User Application The user application handl es

end-user registration, stores user data and synchronizes the %atemays W th
each ot her. THécagewsps laméﬁ foehath 81s cafl 4T Arhiae eitens ebjs@ aer heckahdftkecwryi ng of

SMses. Trl‘l@s e‘tﬁ%@s‘é t@ARPbbieal & Q%H@ﬂéﬂ qfndendlé ¥gduals 155{3)%du RplilE A PRbIR such as

rressages certain enbo di nent S, the user app fcatiron I's run as an
i ndi vi duan thwéergewhmt sm@ﬁmﬁmt@aﬂmn@ inlsdhnached, griodkrstlagmaléesr ver and t he

gat eway S6f, if?e[t{oﬁ. ng)f the(a?a/clle% ar@‘%ddl i Ian%?ra?%ﬂ%&e@&d% S %"rﬁ@'cﬁ&tt' on with

t he end-use n responsi es o usetr a |cat|on isto
handl e enppligsesrs and i ncom ng SMSes. The user appllcation handl es t he
end- users, wh in a sense evi ces th bile
appl i cation. lsmelso nnm?Fm'ﬁmysmﬁ%ggka%grﬁvm%n?ran%%P4£wpg%ggﬁon whi ch

redirectﬁmﬁhéwﬂﬂﬁaﬁmh@mangam@Mﬂyrappmksaﬁnmmomhmﬁgrmh@nﬂmMBMmumppkecatlon

i s downl oaded and installed to the etd-user device. The user application
can then communicate with the end-user via the gateway application, which
passes packets between the user application and the end-user. Al

conmuni cation is done over TCP/IP sockets, using the packet format.
Initially, end-users are identified by their phone nunber, but as soon as a
new end-user has installed the nobile application, a new user is registered
in the user application. In the system the users are then identified by an
a55|gned user |d The |d and varlous other |nfornat|on such as reglstratlon

I o,



Entry Application I n sone enbodi nents, the entrance application (or
"entry application") handles the |oad bal anci ng between the gateways and
redi rect swohei1usere to the gateways. The nobil e appl i catrcoruse@n/obw3s

downl oaded fromthe entry application. The entrance application can
allow client nobile devices to receive the nobile application. In certain
enbodi nents, the entrance application is run as an individual server,
comuni cating with the production application over TCP/IP, and with the
end-users over HITP. The main responsibility of the entrance application is
to handl &, &, Hatn'%é 'a%é)'s'éx' &0 w%ldtﬂ%‘%n%@m With ﬁt@ﬁt{dnﬁﬁ}at QEOrres nding | N Some

enbodi ments, the éntrance application handles t |str utlon of the

mobi | e aplpibmearpn enstorFihin thpebredatrbassy pilsaklefinedine fesdelene importedpt thsawingn by
sendi ng vice is then identified
usi ng thgaugggigggﬁpsgﬁﬁgﬁﬁ a?mﬂ%&ﬁﬁgﬁ?gB,&s&J gg possi bl e, neani ng t hat
sone users caﬁhﬂbnmbeﬂﬂﬂennnh¢ﬁdkMQWthﬂcmemémwphmﬁ3t@emmEMn@éwor

interferi, c9V1§t¥a§£V61'\ ets othblyconpmt tgﬁecror?‘sth?utg as vﬁoe X I&j %Qsj[elc];rll gxaittla(s) I s possible,
the entrance serv ef's a new user: WEh 't Ae" ussr applica on (if the
user doesglan@k oattreeadyr aeﬂnrséa)mvawndpcgtedectra]tae&r the tvhib ks iplankimon Hedidnt i es t he
registra nd the.user.  The ticket consists of unlque nunerical id and
L andom a0y PR i ek iheegnbalp i Bt ol fig N uker, a uni que

downl Oadf UlR:_ Pﬁaslel’(b&ﬂpafjledotrsttJ’red 1h€ndli&ﬁ3yk as tﬁi@dlaﬁes’l[&ro@ﬁ@dkoﬁ gpérhﬁeﬁgﬁsmzer in i’;t:’l
SM5. By fol|ow ng the do o] n user can.th 0 and insta
the appr &Pt }Salpbreve?bg? BRoEs ﬁ%@ PHOB tseuaglﬁt%lw g ﬁh‘tnbs R VIQQ%?W

Once theqgeki |l e application is installed, the nobile appllcatlon t hen

contacts the entrance server. The entrance server then responds with one or
more addr esse& 98¢ 1o aptEnay dpRy e sonterd & the ehignh Gkt REthe SHINALLANSAL t 0 t he
gatemﬂysIx%%mﬁ&ﬂﬁ%&%&mﬂ@v&hﬁeﬁﬂﬂ@%ﬁ%ﬁ%m&&wbBﬁdﬂﬁ&ﬁ%@%mﬁ&ﬁ%ﬁ&%nmﬁ@e entrance
application can effectively balance the load on the gateways. In certain
enmbodi meftdyvidenl tietsent gat eway addresses are stored in a MD et JAD-file,

i ndi cating whixgh. GaienaySpd to BREELS: 11hesBRRIE At | oN.
Gat eway App|lC§??bgﬁS RpdéFinty ?%wﬂﬁ%te@gﬁ%ghgn%ggt?oﬁgh%nd ?QtESbend
users, s éhdmgdethhemqtlhes,mnpemonmwd chegi t)u frxgd prcenfiggaklanembarom t hem The
system C%Emﬁfaﬂ Aidhs ﬁ{axag;ﬁttt)aa Rlegat %‘é@%esm tma%ﬁ rBﬁﬁlﬂ% obder tosf&ﬁle%b' e toa

| ar ge numper of users. e gateways Keep track of eac connected user in a
very secprekearithnddtsidueks \w@/senti meuetpttlm rnglemﬂadd.istnmi (s“hertbsneAm rengt & gat eways
?‘nraghlr lr“:gsz%ﬁs i ufﬁﬂ%ﬂtéutltp (9011 con(tIen?PreBar?tl\llo&r_]lg gee Cnodlng fton | (fheat csogré o LVE %:”Or ';nl;g: l e
devi ces. tﬁdbummnpaﬂmﬁenﬁoﬂmﬁﬂm&sd t he application |s run as an i ndi vi dual
server, comu ting,w.th the then ap&tlcatlo ? he gat eway
can al so co X AP ETROYIMCPR QT I VGRS 8%@?‘?% é %P%mﬂt t ocol

whi ch deptadspglitatide. thehd alitiohilPidcRoaitHIrdR)ied Me PREin feq&ml’ctﬁit@fhl ity of
the gateway application is to han lLe theafgnnect J,an and connunlcatlon W th
the ot hePORBHFEIRPIAION; thig ey feIuiff 4 ﬁtPBaSéh thg eqepilation processylp S §iPeway

appl i cat ipgihieRdr @t Mk byt sdubtomUIMPNEGaL 4 Hlog-M. tHbr B8R Britks6 hBasedst Wel | as
communi cati on mnth t he Eroductlon application ,the user application, and

the cor e PiFRAAHo s desgibed absyyanthy seuter ehecl fonanyHehes Frgisied @siom compierione by
the entrapgan@pRld Gation, like distribution of the nobile application.
Conmuni cation with the end-users is done over TCP/|P socket connections
when possi bl e Thomulitrhasaenicperrgpasaiion PIFTP iepivaddgcople siendnd- user devi ce.
The gat eugin Upli! lin LARnEHIPEEIIOR drfer L\l S fleP onrRAthok GERAd frack of al |
connected users gat eway application handl'es sendi ng and

recei vi ngligcenncetivaty ahd ovaradtigitend- users, ensuring that the correct user
gets the corr t | t V. { ei ng
sent to usersﬂﬁﬁﬁgqlﬁﬁﬁﬁﬁgggg%%ﬁgwg& g%égggﬁbﬁg @fg&gﬂéiﬁgﬂl e p cEet
format . Tltrpeclgalt avayctisjoplsinotdffeotedi Hdsaiathaipr@lucthvbrgrvenst alndmtlooﬁVMhé gat eway
applicati be run _at t ame. d..ar ser

2pbl 1 cat ronefanar SoreTnthrolf AP R st RN uR) SRRl Rehe L o
conplIedrmugmhemndnmﬂhﬁvgﬁtemay, produci ng the f|naI XNL that is sent to
the end-user. The sections are conpit®d in two nore phases here, conpiling
hi gh-1evel objects that are user specific into |owlevel objects that can
be di spl ayed on the end-user device. The final, conpiled XM. contains no
hi gh-1 evel objects, only low | evel objects that can be directly displayed
as screens on the end-user device. Wb-interface The web-interface
is a standal one web-application that is used for adding and editing
content. The web-interface communi cates only with the production
appllcatlon and |s used as the |nterface betmeen producers and the server.
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In certain enbodi nents, a section manager is the main interface of the web
interface for creating, editing and del eting sections. New sections can be
creat ed dvoeotdossiod t he web-interface using a built-in edrtuse)i1oss433port ed
as zip archives. In certain enbodi nents, every new application is created
in a new project. Wen a section is saved, either after being added or
edited, the section is sent to the production server and parsed. Parse
errors are reported back to the web-interface, allowing errors to be
corrected. For quizzes, it is also possible to control quiz objects from
here, ther ebyA%faﬁfr&l'cglgs’e ?ep g 1533% Mﬁﬁltﬁ%rﬂh‘r‘d%ﬁ%onﬁguraﬂon Ife certain
enbodi nents, the web ace supplies a resource nmanager. The resource
manager ePlrcfctyrAf;t,onrsorvea@drbngltw idelpéce mgrerasswtibleder, thagonigal prodecehr owsi ng

exi sting resources. Wien new resources are added, for exanple by a
producer, the resource file can be upl oaded to the server through the

web- i nt erdf Qoenuiingione ygorgiaheader file is also created in the
web-interface.and u ng wi.th the actual. urce file. Alternative
resources can aled “8 e %}o((jis fiehyhieng %Vadceesevsea%pr&r) %entrf%rv%s in different

si zes so apﬂsieynmu Jd wblﬁmkcr@cmdldomhﬂlc sldnay SCopdmatigatisn Bﬂwecn these parfshef the b

interf d th , It
< posai Braot s ke B ol BadoRel P GG nyr OB Gl hR 230 b buee

and del etpeotodBrase fidd trhedgrto H@E®mmodate diffekdhc&€ifi bath ik aekideriohSguritivas web
interface has a theme er. Thenes can §$W§%E§gm%e ited and .del et ed

through A&t rréwegrretrrérgﬂ of rpyy seeket BT CRRBY rhhemyicatio #teq as XM

usi ng th@aﬁ@ﬁs'téledoﬁlseWHcﬂfer ustitch $vaRd bed oSHITP Bbk Y0 EnS@ohd, @tpayloadisa It 1S
al so possrble to view nany kinds of statistics usjng the web-interface.

Dat a t hattERRSECh I HEE Packesratardipg 1o Ragkqt au@compledwé%ngtn&fm stics,

such as AyuERLN B MBS EKiRdsQY Bhckbls RhickSfFy difGaitikAHAs BNEAf#SSionaSidh\t t i es;
model s of mobile devices and what technol ogy the devices support; user

submi tte@V%p%ke@Lﬂ:‘ﬁe@@kﬂIﬁﬁééﬁf@ﬁ’e‘i Prakss confpriel)caiiickatiornd sasmwehd as t ext,
dat e, ([%'a&%t fofrrﬁ{tt%ﬁ"ﬂgsﬂﬁ A GBI RIL SnplE € Shibil Roadlr, AHARRS Al vEYS as
wel | as [1'sts tor zzes,; reg | St er ed users, as we as thei

sessi ons ab@téqrhgttwm @fmﬁ,clteit i lseend \Xénntjle&t&sﬂterpaffkfef is. Packets car} e sgorusiigava

enbodi ne ' on the
content - Gro REARE GBAN BALSEdofo BIGIeHRRE P DERR! Bl ity PO

proj ect ﬂbbhﬂmays sel ected, with only functronalrty specrfrc to that

pr Oj ect %léll I%ék\eitv%%matle'v Pt u] ects—cafnbecreatedfromtheweb—+nterface by
superusers stemusers (i.e . producers) can then be given perm ssjons

t hat corFP@P“%cces%dftwwtheFﬁwﬁﬁeﬁts In this fashion, it is possible to
gi ve systemsusesr s Rcdeegsidkwifionl y a specific project. Projects can be
del i neat| @it AAt pPRlaYenfE bEGL I ONS, resources, themes and content for a
specifid j - i

project. There is a default project which can be used by everyone. Super
users can al sg\gdit the systemconfiguration for projects fromthe

web-interface. 8. Databases In certain enbodi nents of the

i nvention, dafcertsingmbpdignenis; tlgrosient ig stored as esXMlfopest pad muenibsdiahrent s, t he
only exc%etlhfaﬂict@naonrtﬁé%wers%stg X, 8 rgtttﬁttoﬁrlem%trgroﬁgrdttcre%tﬁML' n the file
system In certain enbodi nents, theré are two databases, a production

dat abase flagwwetki nids flambwprkdslineraentel yingjadedade draigalpatan ovathedavob e

dat abase. BPpQQQE enbodi nents, the production database is a construct
enconpassi ng two or nore databases. In certain enbodi nents, the production
dat abase conpSmEesspcp@eﬂmn@amﬁhd$é§QAMhbHQMm %Hmhﬂ@n@meﬂtndmhabaﬁe
correspond t0.one pro roject. ca atabases (i

05 corr atssiy SePhPLBGu Al G oR s En e el SRR 6 s
server orpompfoead: application dhsérited eénthe ﬂi&l’d\iﬁr@ptloﬁalcshctmh@ieﬁ(ehtsﬁm aﬂeapased ts own
configuration fj i ert ai nmbodi pents, t rver s a default
r o oot BHAOMEBHAEFHs st P ACER I B S pect On Fhoeger. ST

proj ect s.andthemM, LS ppertibeandtobfigchting rdléde def aul t project database. The
core dat abase contains data individual users, groups, end user data (phone
nunber, ni ckname, user-generated dat® etc.), end user session |ogs, and
SMS | ogs. The production database (used by the production
application) contains content, such as configurations, sections, content
itens, resources, thenes and so on. 9. Commands, Targets, In vocable

bj ects and Macr os In certain enbodi nents, the invention provides
targets and invocabl e objects that run on nobile devices. In certain
enbodi nents, the invention provides commands. Commands are simlar to MDP
connand Ob]ECtS but offer addrtronal functionality In addrtron to t he

T ] Y o o T T o o




When activated, a command can invoke a target, which is either an invocable
content object, or a macro describing sone special action. If the
target iswohelzwdsmwb an i nvocabl e object, the object is ipovaised1assi3s he
appropriate action is taken. In certain enbodinents, the action could

i ncl ude di spl ayi ng a displayabl e object on screen, playing an audi o or
video clip, uploading a photo, or sending an SMs. An invocabl e obj ect
is an object that can be invoked. Each invocabl e object contains
information on how it can be invoked, which can be uniquely identified.

User interacti [ ' | - ' Li}40 mrands
attached to dﬁgglbjggtg%%ééﬁ%}bliag%? géﬁ%%%%%&gﬁ%ﬁ%ﬁg%@%ﬂog@gé% ?gﬁtggééeen.
Commands arcadendificd upieg mtogerciabigs.t Goman objieetphra sy ividsd jpecordingiedypeasndmenu it ens
and itemohj i ' I.GL, [ r iqps are
porf or modtutiegapienCERESE Al AdedGu LR e o S o G FURARELIAT one as

i nput devéadigs theghbyerg tadey alt egorusobatt bbths XMindlcmsats andypplercadtn amysan be
tailored to different bil.e devi ces. . Co nd Lects d t by

t nenset veeTeafib Ty RO o P uEER vndine LEPTERLS: SRRERISIEP R on i s
speci f i edliems tdiey this pplsad/phha@ af bidpgeainfodas padkicatechowntih thickeamgdateosd. Conmands
can be i ncl ud(&d in nenus, tgon’mand bahs, or map}%?ng di recgtl\l]donﬁ(ot but t ons.
When def i ni ng“CHIHBIELON 4 Be SRE 1SaRos Iy Sfattis PATKFC PEFTBPItI es,

al | ow ng virhien & dgfilt/irgRpiticamt Lo AXYAUGEet hexis a pat Gftth/ RMINpaidwaiie e.
Commands are 1ﬁ_omet : mes handl ed differently on different nobile devices, so
the | ook and Ma client application can vary somewhat, and end user
interaction capfoRepdordt! Q€ Scht Hom tRaGh HRMhEBient applicatibgldr YR e GORABRYSrar €
associated wth displayable objects currently on-screen. Any nunber of
commands 'EaoRed Ae phiiant forpas ingieak of K. Packets arg yppbwilh preeropfiag ising ncl ude

di spl ayalh&aet @Gt abo WP UKMOAL BGtuSed AUhZ LMV &YaIIRBh R chjeckAPPRRI 4 targets,
and platformrequests. Displayable object refers to a content object that
can be dibspryagpsketobetucandhs ¢lisniraditheesserysr. e erample of @lbdsry ‘wontgntoRivglls, and can
gener at e . 3.&PIPRN ffiuser input. An input is an object generated via end
user input, such as text, 1inage, or an audio clip. Quizzes and surveys are
speci al cont ehhe ofgieadd XMledatr:ai ni ng questions for quiz-type ganes,
statistics gatfer iid%eRfc TREKRLLLEES QaLf NmaAs S QNP eRILgy Larget allows multiple
actions to be<panfernad by stiagl-e command.” A pl atform request invokes

pl at f or m r equesidsd="tatki @i’ egutd taakttude, for exanpl e, opening a web browser.
In some enmbodiirend=Siem HeredTisoentbicd provi des macros. A macro is used to
descri be har d@ﬁfnédffﬁﬁ‘é;‘Fr%fs‘a“ﬁﬁh‘ifjbﬂ%‘é?naI | ogi c on a device, and can be

i nvoked by conffiifis"™™ “~—¥"fhe target is a macro, the macro is
executed. This could, for exanple, flash the backlight or cause vibrating,
returning to Wher RVEViaRis teRina¥6R¢Es ARIEH ofh @FhLAH mBRAGHK ks, Al 281 M | ar.
Macros are an_abstraction |ayer to native nobile functions. The use of

macr os alrenef winmegnds. sféach ltemand pemmamt heg a1 id and pdargele dhapf@gstion Wihss range
of mobi | @ofleHbe s pyilBHgMrkEn 36hyaba IR GfeafRCr 0 cOMmANdS s
performed separatel’y on”each devi Ce. Macros are used for

har dwar e-r el ag@é51€e@¢£mﬁﬁ&§d§5g%°f§%‘?@:@ﬁ?mol ling screens and navigation, GPS,
connectivity, ﬂudﬂ?ﬂiﬁ%@’gl&lﬂ gbé@%i&?z@ﬁt%giegg}i%&gmmr y; as well as for sone
| ogi cal functbons.oJéggtypg%<anp1,,%nenu)r Un target” "could be a macro that executes
a target in agepasiid@dt hr east jefmbh@ingli-@Rtuiqappl i cation. This is useful for
executing funeti ongenhatcotiitghit | ock up the device or simlar. Incorporation
by Reference 2+5 Item@ygit ens,> retdndds, and devi ces of the invention are al so
described in 8 b 1t Ap I e PPhcSerial No. 13/269,211, filed QOctober

7, 2011, unde ﬁg\t :E;%ml poc gﬂﬁgﬂﬁgreo 29090/ 7 and also claimng priority
to U S. Provigisonaj.,, dlff‘él, 2h2. it zlﬁe Oct ober 8, 2010, by the sane

i nventors andatel t | e ABEA +SYNGHRONI ZATI ON OF EVENTS AMONG SERVER AND
CLI ENTS W TH ¥ARY| MGuLikG- T1 NES,“Mphereh i S herein i ncorporated by reference
inits entirety. Commandeg@pst¥ms, nethods, and devices of the invention are
al so descri be?”i n %.“S{andﬁ%tdenl +Aii%[§i“l;at jon Serial No. 13/269,269, filed

oct ober 7, 2017, B E F6fney Docket™Kunber: 29090/9 and al so cl ai ni ng
priority to U S. Provisional 61/391,%72, filed Cctober 8, 2010, by the sane
inventors and titled DI STRI BUTI ON OF CONTENT AND BEHAVI OR TO DI SPARATE
PLATFORMS, which is herein incorporated by reference in its entirety.

Equi val ent s
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Various nodifications of the invention and many further enbodi nents
thereof, in addition to those shown and described herein, wll becone
appar ent wo 20tmmEseskilled in the art fromthe full conteatrased1obi4s3
docunent, including references to the scientific and patent literature
cited herein. The subject matter herein contains inportant information,
exenplification and gui dance that can be adapted to the practice of this
invention in its various enbodi nents and equi val ents thereof EXAMPLES
Exanple 1: Quiz In certain illustrative enbodi nents, the invention
provi des tool s.sf or cxRngiGld ARG +ndUbZe QUi zzes requires conpilation in all
t hree phases. 2#Fhi sceaxaimpl] aregthows<chew scisi npl e quiz wth two questions is
conpi | ed, st arpt7i ngpasdut: boninfa@ " sourceseiseati on - i.e. the section entered via
the web-interbace Qjeatsiytn Fo=" “dhénusghee="Qui z" mai n="nmenul " next _i d="7">
<command i d="sel ect _cnd" |abel ="Sel ect" type="0K" priority="0"/> <command
i d="ok_cmd" | abel =" 0K" type— OK" priority="0"/> <command i d="back_cnd"

| abel =" Back" A REeFb MK k@trl ori ty "0"/> <command i d="answer cmj"

| abel =" Answer" gg“ or| t =" 0"/ > f E) " e ="Exit"
—u 0 0 56 0
type=" X, 6A§?§3¢?§? ot %@F @%fgm ahed t;
tlhe k058 oébfituﬁ 6DT6§51597%T0@02 1G] %%%6 ?F(Sféﬁfa&ld)oto@@iu

I abel =" Pl6ay4 oobasge b o @%b bosd ob B 5/ 5ABNELI3 80l 2 73 S5CqEEZID 64 DAWSD 6@5@15 ij ect"

schedul eZ3 74179 sansyer sicnizbyse Beot siend? bytes

Connectivity HTTP fall-back

In order to optimize reliability of content delivery to the client, part of the multi-stage
content preparation and delivery process involves the ability of the client and server to fall
back to plain HTTP communication in the event that the regular (preferred) socket
communication does not work.

Regular client communication is performed using 2-way communication over a socket
connection between the Gateway Server and the (outer) client app. In the event that this
connection does not work for whatever reason, it is replaced by a simulated connection over
HTTP. This connection is maintained by the client polling a Gateway server HTTPServlet

(which is the manner in which content may still be pushed over HTTP).

7. The Servers and Applications

In certain embodiments, the invention provides four applications, each of which can
be supplied in a dedicated server: production application; user application; entry application;
and gateway application. In certain embodiments, the invention includes a web interface
application. Systems and methods of the invention supply the ability to create content,
process and compile the content, maintain end-user connectivity, distribute the user (outer)
applications, and distribute the compiled content to the user applications.

In certain embodiments, the invention includes four stand-alone applications which
supply different functionality. These applications can be partitioned physically, for example
as separate machines or servers, or logically, for example as separate Java virtual machines.
In certain embodiments, they can all be run on the same machine and JVM. This logical

partitioning of the server allows for scalability. For example, multiple gateways can be
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end_target=" back"/> <textbox id="textbox" title=" text="Wait for
questions."> <cnd id="back_cnd" target=" close"/> </textbox>

<comnposi twoanpaisicd="conposi t et arget 5" | abel ="Back and toTgmo®186348EN" >

<i nvoke target=" back"/> <invoke target="textbox"/> </conpositetarget>
<conpositetarget id="auto_ctarget50" |abel=" answer and back"

aut o_generated="true"> <invoke target=" answer"/> <invoke target=" back"/>
</ conposit et ar get > <header > <secti onheader id="1" nanme="Qui z" alias="7"
num d="1"/> </ header> </section> The section contains 3 content itens: the

qui z sc h%gﬁ’t{ig%rc%rhg r&lugéﬂ t IAHES Mcfé@s"\lng numbers of connected users. The partitioning

also allows for updating only parts of the applications or servers at a time, meaning that the
entire system does not need to be taken offline for updates. Similarly, a crash in one of the
server applications will not cause the entire system to crash.

Internal communication between the different applications is done over TCP/IP, using
sockets. All data is sent as packets, using simple packets consisting of a small header and a
payload containing data.

Production Application

The production application handles creation and storage of content and resource files
(images, video clips, etc.). In certain embodiments, the production application is housed in a
dedicated production server, either as a server computer or within a virtual machine. In
certain embodiments, the production application controls all other server applications and
connects them together. Producers use the production application to create content. The
production application handles the phase 1 compilation of sections and imports external
contents like web feeds.

In certain embodiments, the production application is a stand-alone application. The
application run on an individual server, communicating with the other applications, as well as
the web-interface, over TCP/IP. The main responsibility of the production application is to
facilitate content creation. The production application is also the central application on the
server, connecting the other applications together.

Producers can create content using the web-interface to access the production
application. Content is then sent to the production application. The production application
handles the incoming content. All the communication (apart from between the producers and
the web-interface) is done over TCP/IP socket connections. The content is sent as XML
packets using the packet format. The gateway application(s) handles distribution of content
to the end-users. The gateway application works as an intermediate link between the
production application and the end-users, forwarding requests for content from end-users to
the production application or pushing out updated content from the application to the end-
user, ensuring that the content is synchronized between the server and the end-users in real-
time.

The production application handles all the different kinds of content, including

sections. Content is stored by the production application in the production database. In some
37



<schedul e round="1" tinmed="fal se" id="1" nanme="test"
start_publish="07.05.2010 10: 32: 00" stop_publish= "14.11.2012 14:29:35">
<event i dwb2b12d48meode="00: 00: 00" answer _ti nme="00: 00: 09'PCT/US2011/055433

wai tfor _correction_tine="00:00: 01" show correction tinme="00:00:00"/> <event
i d="3" tinmecode="00: 00: 01" answer _ti me="00: 00: 12"

wait for correction_time="00:00:01" show correction_time="00:00: 00"/ >

</ schedul e> <qui zi tem type="choi ce” has_hel p="66" id="2"
nane="Question 1" start_publish="01.01. 1970 02: 00: 00"

st op_publ.i,3hinf Q&ts%eﬁ%z&u@@aﬁ@m&ooo A aq);{l% 5 Gl serveralnhggnat i ve 1d=" 1"

text="Alternative pol nt s= rnative 1d="2
t ext =" Al trerduetidnvdatapasepod mngmneht@ﬁtbl@@@dwlonabltverr rfelt ¢optent m&fﬂsyre stored in

text="Al tsgcr‘u'aﬁst I}{%el’?ﬁnr Bﬂlﬁ%ﬁgﬁent S&%&Qs étonpagkf\& ﬁl@ggectlons are palg&f &fle em

t ype="choi ce
start pubmn@@¢&ﬁmeaﬂﬂmaﬂﬁsOmrﬁmﬂmemb@hmpnpmM$eshbb®mn®mml9W®m©2 00: 00"

node—"CNE CT" > .t ern t|ve ids"1" xt="A 0000"/ >
T or e s gty FRGHEAOALY K8 b3, Roschft s Ao PRI R s udBRE0 G 1 3.
text="C"' poi nUS@"g@o@@@l@Gh@ecV for selgtivezédnentdistribution AdltoetingRlvaget th onlydepi | ati on

and parsin Y. C C | ements to be reordere nested el enents
Cod P PR S e B hedo R B DS Rbe TR s PR AR PSP Fose

t heir nes:{bm&gaceéﬁsltdi Ednﬁnt HaeRivRras atdeasievod for geaﬁt@dt kxmo@ﬁﬁf@ éhlmgmlhangez . The
primary conpi on e ct tq the I tse S fhe schedu and qui z
questi on Cegﬁﬂ léﬁtérw@rf@nﬁ %Fid:egr%ﬁ%t%gangjﬁl?tﬁdﬁ@“é‘é‘ﬁPTOgHCtPBﬁP%hCﬁ‘é‘Hl .ﬁ the quiz
data XM fRlt@ARBbLf sckhiéh &Eﬂiﬂdﬁdrﬂs alﬁgd&ié%ﬁtth@s@ﬁveﬁMﬁ@ﬁheﬂrét'sta@@ﬂﬁ' n unchanged
though sone atirihutes may have reordered (due to pars

conpi | at |081ﬁp’é"f“0flﬂéglh¥%?}é70’éfﬁ‘?tzs st én%rr%]ﬂ%?é‘é’é’ 19%r éevrele@mem) bls mude%\t a:

<section fétgnn Web FERANMd REMeing Bdny WA text-DE® T &m&ﬁﬁ%&j@lé SectioR GhingRieader
id="1" nane="Quiz" alias="7" num d="1"/> </ header >
quiz results, fetching and inserting articles and article lists as well as inserting headers for

images and other resources into the section. The production application also handles the
system user-producers, using the LDAP protocol. The system user-producers are the
producers using the web-interface. Different applications are handled as projects on the
production server. In certain embodiments, each project has its own project manager, and a
context containing information about the system as seen by that specific project. The context
contains the project’s specific version of the system configuration, which can be stored as an
XML file as well. The context also contains listeners for other parts of the server and
managers for the resources, content items, or sections that the project can use.

User Application

The user application handles end-user registration, stores user data and synchronizes
the gateways with each other. The user application also handles the sending and receiving of
SMSes. The user application handles individual end-user information such as messages. In
certain embodiments, the user application is run as an individual user server, communicating
with the production server and the gateway server(s) over TCP/IP, as well as handling SMS
communication with the end-users. The main responsibilities of the user application is to
handle end-users and incoming SMSes.

The user application handles the end-users, who, in a sense, are the mobile devices
that run the mobile application. New users initially connect to the entrance application,

which redirects the users to a gateway application after the mobile application is downloaded
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<command i d="answer _cnd" | abel =" Answer" type="0K" priority= "0"></connand>
<conposi tetarget id="auto_ctarget50"> <i nvoke target=" answer"/> <i nvoke
t ar get =" weacki2c48262conposi t et ar get > <conmand i d="back_cmrd't/usadelosssBack”
type="BACK" priority="0"></comand> <conpositetarget id="conpositetarget5">
<i nvoke target=" back"/> <invoke target="textbox"/> </conpositetarget>
<command id="exit_cnmd" l|abel ="Exit" type="EXIT" priority="0"></comand>
<nmenu id="nenul " default _cnd="sel ect_cmd" title=" select cnd="sel ect_cmd">
<cmd id="sel ect_cmd" target=" select"/> <itemid="nenul.nmenuitem"

target =" LexRate c( 3 i/ éﬁﬁ%@r iligy ‘T'hE ﬁé’@r hﬂp'r %ﬁng;lan fief H%)ﬁll%ﬁ?li'(':até ahRl, ﬁh-aY"

I con=" text="></nenuitenr <conmand ype="0
prioritysg deh@gatwmchppk@umz thdﬂ'm@ﬂezpabkﬁah@w%@}hzu@bpmaélpa‘tw@anég@r y=1

sel ect _c @H ugel?dA-ﬁ @Jﬂ%ﬁltl 1qat1 i &hﬁqé’h\%r TCPﬁE%&%&&% (%1%}8 ﬁJ _cmd="
hel p_ targe? i et= § ose_target ="
cl ose " ansmehnmﬂ@eaMﬁahsek1¢mm¢wdbﬁMgmph&wmmemh1UGasamgesgn&Nbaise"
change_an TRARLS ;'rl];t?a‘llesde’\[he mobile application, a new user is registered in the user application. In
the system, the users are then identified by an assigned user id. The id and various other
information such as registration date, registration info, last log-in time as well as optional
information such as nickname, sex and birth date is stored in the database. Optional
information is often gathered by an application, and can then be stored in the core database
for use in other applications.

When a user connects to the system, a session can created, representing the
connection. For each session, information is saved, such as ids for the session and the user,
login and logout times, as well as the address the user connected from.

Users can belong to any number of user groups. The groups are used to selectively
distribute content or events only to sclect users that belong to a certain group. User groups
can be added and edited from the web-interface.

End-users can also send answers of different kinds, such as text answers, images,
video files or audio files. The user application receives files and stores them in the
appropriate place (for instance, files in the file system, other answers in the database). Many
answer types can also be stored as resources and then be used by the application. For
example, text answers can be displayed as an answer list to create a chat or comment list or
photos can be saved as resources and viewed as photo albums. Users can upload files if the
application needs it. The user application handles the uploading and storage of these files.
Depending on if the file is an image, a video file, an audio file or some other kind of file, the
user application creates appropriate folders, tables, or variables for these different kinds of
files in the file system or database and stores uploaded files there.

The access level controls which user has access to what. Most objects can have an
access level; content objects, articles, events and so on. The access level provides a way to

allow or deny access depending on the user, group time or whatever. The access level can

contain a number of access rules that are applied in ascending order.
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client side=" false"> <qui zdat a> <schedul e 1d=" 1" name="test"
start_publish="07.05.2010 10: 32: 00" stop_publish="14.11.2012 14:29: 35"

f ol der =" OWotgpar$mehedul e" "fal se" styl e=" defaul t _cnd=pctriused=/0554a se 1
has_hel p=" round="" advance_ti me="45000"> <event id="2"

ti mecode="00: 00: 00. 000" answer _ti ne="00:00: 09. 000" waitfor_correction_tine=
"00: 00: 01. 000" show correction_tinme="00:00:00.000"> <quizitemid="2"
name="Question 1" start_publish="01.01. 1970 02: 00: 00"

stop_publish="01.01. 1970 02: 00: 00" f ol der="0" type-"choice"

has_hel p=" fal %ﬁ‘ us%f é’elr\ﬁce caQ%El?cH'é §en81 Erlld I%Pgﬁn S%@-mg Snizifi ect="1">

<alternative |d— text="Alt er nat nts=" 1. 00005 "> <a%ternat|ve
i d="2" taba gﬂ'twav@pmgwm% with cpdi cheg—'lroce@t@m(@mbomme&@ NP hantdlive isi dgne 3

xt = LSRGy B RRLDLATRIONN i slgu i Lo < event> <event 63
wai t _f or _cor r Eary énplicatier " 00: 00: 01. 000" o )
shovE oot et a0, 008,00, A08-e B P e DO RS 5

f ol der =" (Doadtbylpeeq gh@we@f'theh%emh prl Ifeallres:&"theslhsyfseg’t'hecgefewuyst Themisbilenode="

ONE_ apphcatrlomn can%e ?l(o:\%rrlgaci'ed from the entry application.

The entrance application can allow client mobile devices to receive the mobile
application. In certain embodiments, the entrance application is run as an individual server,
communicating with the production application over TCP/IP, and with the end-users over
HTTP. The main responsibility of the entrance application is to handle the distribution of the
mobile application.

In some embodiments, the entrance application handles the distribution of the mobile
application. The end-user typically will order an application by sending a registration SM'S
to a phone number. The device is then identified using the user agent HTTP header (this is
not always possible, meaning that some users can not be identified, either because of the
device or interfering systems used by the operator). When identification is possible, the
entrance server registers a new user with the user application (if the user does not already
exist), and generates a ticket which identifies the registration and the user. The ticket consists
of a unique numerical id and a random pass phrase, which is generated. Using the ticket, a
unique download URL is generated for the user, and sent back to the end-user in an SMS. By
following the download link, the user can then download and install the appropriate version
of the mobile application to the device.

Once the mobile application is installed, the mobile application then contacts the
entrance server. The entrance server then responds with one or more addresses for gateway
servers, redirecting the communication to the gateways. By controlling the addresses to the
gateway servers, the entrance application can effectively balance the load on the gateways.

In certain embodiments, different gateway addresses are stored in a MIDlet JAD-file,
indicating which gateways are set up to handle that specific application.

Gateway Application(s)

The gateway application handle the end users, sending them the content and receiving

incoming data from them. The system can contain any number of gateways, which makes it
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<alternative id="1" text="A" points="0.000000"/> <alternative id="2"
text="B" points=" 1.000000"!> <alternative id="3" text="C"

poi nt s=" OWOQ0MA’Y62 </ qui zi tenr </ event> </schedul e> </ quirabatia»ssaBsui z>
<command i d="sel ect _cnmd" | abel ="Sel ect” type="0K" priority="0"></command>
<textbox id="textbox" default_cnd=" title=" text=" Wait for questions.">
<cmd i d="back_cmd" target=" close"/> </textbox> </section> After
Phase 2 conpilation, the quiz data XM. el enents renmai n, and choi ce i nput

obj ects have been auto-generated to represent the questions in the conpiled

qui z. As ot t%%ﬁ&@@hurhﬁe? %?us%ﬁdTﬂé’%&ew%gltE&}é%ra% @fé&é@éb‘nh%‘{&' us@h LS
| ow- | evel aut o-genéerated choice I nput J eCts are needed to run on'the
mobi | e applurcandidgniledPhians dn Rertromprnbaients, ofic ¢rineorabyvwayj@iczueraenslos produces

the r esu'rﬁér@ﬂld%a%l’\%ﬁ, 0<15\91(fl{1f1 8fy d.rql?onre %rtuﬁ%e[}ﬁmg?nu' " style=" theme=">

<header >
The gateway application sends compiled sections to mobile devices. In certain

embodiments, the application is run as an individual server, communicating with the other
applications over TCP/IP. The gateway can also communicate with the end-users over the
appropriate protocol, which depends on the device (TCP/IP or HTTP). The main
responsibility of the gateway application is to handle the connection and communication with
the other server applications and the end-users.

The gateway application handles nearly all communication with the end-users, as well
as communication with the production application ,the user application, and the core
database. Some communication with the end-users is also done by the entrance application,
like distribution of the mobile application. Communication with the end-users is done over
TCP/IP socket connections when possible, or alternatively over HTTP depending on the end-
user device. The gateway upholds the connection to the end-users, and keeps track of all
connected users.

The gateway application handles sending and receiving data to or from the end-users,
ensuring that the correct user gets the correct data, and trying to eliminate any redundant data
being sent to users. All communication is done as packets, using the packet format. The
gateway application is scalable. Many instances of the gateway application can be run at the
same time if the need arises. The user application handles synchronization between the
gateways. Sections are compiled further in the gateway, producing the final XML that is sent
to the end-user. The sections are compiled in two more phases here, compiling high-level
objects that are user specific into low-level objects that can be displayed on the end-user
device. The final, compiled XML contains no high-level objects, only low level objects that
can be directly displayed as screens on the end-user device.

Web-interface

The web-interface is a standalone web-application that is used for adding and editing
content. The web-interface communicates only with the production application, and is used as
the interface between producers and the server. The web-interface can be accessed from
anywhere using a web browser. Using the web-interface, it is possible to add, manage, delete

and edit content, which in turn is organized under a specific project.
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<sectionheader id="1" name="Quiz" alias="7" num d="1"/> </ header> <comand
I d="answer _cnd" | abel =" Answer" type="0K" priority="0"> </ command>

<conposi twoanpausicd="aut o_ct ar get 50" > <i nvoke target=" ao¥wseéimssaBnvoke
target =" back"/> </conpositetarget> <conmand i d="back_cnmd" | abel =" Back"
type="BACK" priority="0"> </conmand> <conpositetarget

| d="conpositetarget5"> <invoke target=" back"/> <invoke target="textbox"/>
</ conpositetarget> <command id="exit_cnd" |abel ="Exit" type="EXI T"
priority="0"> </conmand> <nmenu id="nmenul " default_cnd="sel ect_cnmd" title="

sel ect _cmd="se},eqly. fiilfge &hHoVida &hlchthakll:, whith 96t e ussab 484 ndw

articles, quiz items or quiz schedules, as well as to view any existing content items. Since
certain content such as articles can be generated automatically from feeds, the content
manager provides a nice interface for viewing and editing generated articles, as well as for
controlling different content categories (articles and quiz questions can optionally belong to a
category). It is also possible to create and edit quiz questions in a graphical way, making it
easier to create new quizzes and surveys by, for example, supplying the option of defining
conditional questions. Such questions are only shown as follow-up questions, based on how a
user answered a previous question.

In certain embodiments, a section manager is the main interface of the web interface
for creating, editing and deleting sections. New sections can be created directly in the web-
interface using a built-in editor, or imported as zip archives. In certain embodiments, every
new application is created in a new project. When a section is saved, either after being added
or edited, the section is sent to the production server and parsed. Parse errors are reported
back to the web-interface, allowing errors to be corrected. For quizzes, it is also possible to
control quiz objects from here, thereby starting, stopping and syncing quizzes.

In certain embodiments, the web interface supplies a resource manager. The resource
manager allows for adding and deleting resources, as well as browsing existing resources.
When new resources are added, for example by a producer, the resource file can be uploaded
to the server through the web-interface. The resource’s header file is also created in the web-
interface and uploaded along with the actual resource file. Alternative resources can also be
defined, for instance supplying images in different sizes so they will look good on displays of
any size.

The web interface can also include a group manager. Through the group manager, it
is possible to add, browse and delete user groups, as well as add, browse and delete users to
the groups.

In certain embodiments, the web interface has a theme manager. Themes can be
added, edited and deleted through the theme manager. In certain embodiments, themes are
edited as XML using the built-in editor, and handled similarly to sections.

It is also possible to view many kinds of statistics using the web-interface. Data that
can be provided as statistics include: basic usage statistics, such as number of users over time,

user location and user activities; models of mobile devices and what technology the devices
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<itemid="nmenul .nenuitem " target="textbox"/> </ menu> <nenuitem

I d="rmenul . mrenui tem " IabeI:"PIay" i con=" text="> </nenuitenr <conmand

i d=" ok _cmst0 2bemab2s20K" t ype="0K" priority="0"> </ conman@#eTApaé1a/ 065433 qui zI "
nane="Qui z Object"” category= 1 select_cnmd" end_target=" schedul e=" "
answer _cnd=" back"” hel p_cnmd=" hel p_target=" hide_cnd="

hi de_t arget =" back" cl ose_cnd=" cl ose_target=" close " answer_once="fal se"
enpty target=" use_hide_targets=" fal se" change_answer="fal se" client

si de=" fal se"> <qui zdat a> <schedul e id=" 1" name="test"

start_pu huddy sudpr 10wR4 fRepubl Qnd'a?uﬂ O:Iajsw?eg]ag elzfld% 35"
folder—"gﬁﬁﬁypég %% n%Q%Qm,Q$ s@@mg@@ e—QyQ(¥§ 1 a2 ?a | se
has_hel p=hoieq fieroend numeric answers; results of quizzes and surveys as well as top hsts for

quizzes; or registered users, as well as their sessions, registration tickets and SMS traffic

In certain embodiments, each new application is handled as a separate project on the
content creation side on a server. In the web application, a specific project is always selected,
with only functionality specific to that project being shown. New projects can be created
from the web interface by superusers. System users (i.e., producers) can then be given
permissions that control access for the projects. In this fashion, it is possible to give system
users access to only a specific project. Projects can be delineated in that only the sections,
resources, themes and content for a specific project are shown once the web-interface is set to
use that project. There is a default project which can be used by everyone. Super users can

also edit the system configuration for projects from the web-interface.

8. Databases

In certain embodiments of the invention, data is stored using SQL databases. In
certain embodiments, the only exception is a resource files, which are stored directly in the
file system. In certain embodiments, there are two databases, a production database
(sometimes referred to as a projects database) and a core database. In some embodiments, the
production database is a construct encompassing two or more databases. In certain
embodiments, the production database comprises project databases, wherein each project
database corresponds to one project. Each project can use different databases (i.e., its
corresponding project database) and these can be placed all on the same server or spread out
to different servers. Each project can have its own configuration file.

In certain embodiments, the server has a default project that contains some
information that is shared with all other projects. All MIDlets can be stored in the default
project database. The core database contains data individual users, groups, end user data
(phone number, nickname, user-generated data, etc.), end user session logs, and SMS logs.

The production database (used by the production application) contains content, such

as configurations, sections, content items, resources, themes and so on.

9. Commands, Targets, Invocable Objects and Macros
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advance_ti nme="45000"> <event id="2" tinmecode="00:00: 00. 000"

answer _tinme="00:00:09. 000" wait _for_correction_tinme= "00:00:01. 000"
show_cor reot2nen4sicae="00: 00: 00. 000" > <qui zi tem i d="2" naoea/SCuessi4en 1"
start_publish="01.01.1970 02: 00: 00" stop_publish="01.01.1970 02: 00: 00"
fol der="0" type="choice" has_hel p="fal se" style=" default_cnd=" node="
ONE_CORRECT" nmax_select="1"> <alternative id=" 1" text="Alternative 1"
poi nts=" 1.000000"!> <alternative id="2" text="Alternative 2"
poi nt s="0. 000000"/ > <alternative id="3" text="Alternative 3"

poi nts=" 0" Oooﬂp&rl[alﬁ eﬁ{bg&ﬁn%htrs etHFm%érﬁ%ﬁ%Po%i@?Yag&&s dng Thvocable objects that run
ti mecode="00: 00: 01. 000" answer 0: 00: 127 000

wai t _f or coarabde ﬂq:vmq:i t [nrpsttain @b oG mE1ts,gl®invention provides commands. Commands

show correcti Mes 00 00; i on 2"
ctart puBlt St MIBP pg R Ao BucorFE Rk byl TR YB GG, 70
f ol der =" @‘Isualme:ﬂt@tmmj af e doansnane| tppednd Ipsietity sty hleos-Be gheditied. t crrd " node="
ONE_ CCRR ECT & lfoirCts_donn lugel: ct:oef\rrl n:%tél'ls Y&, I (iIlVﬁ &jaturé && Ehe 11;1,V6 ti 6@5
poi nt s="0. 000 86 P arternative gz TEX i 0 10]0)0 [0 el IPS
<al t er natifs wenicdmim3iidstte xitnn@latfoomn et oﬂQQQOOO"/>

When activated, a command can invoke a target, which is either an invocable content
object, or a macro describing some special action.

If the target is the id of an invocable object, the object is invoked and the appropriate
action is taken. In certain embodiments, the action could include displaying a displayable
object on screen, playing an audio or video clip, uploading a photo, or sending an SMS.

An invocable object is an object that can be invoked. Each invocable object contains
information on how it can be invoked, which can be uniquely identified. User interaction in
client applications is enabled by invocable commands attached to displayable objects
displayed on the mobile device screen. Commands can also be attached to non-displayable
objects such as menu items and item objects. Depending on the mobile device, user
interactions are performed in different ways. For example, some devices use touchscreens as
input devices, other devices use buttons. End user interaction can be tailored to different
mobile devices.

Command objects do not by themselves contain information about their targets. This
information is specified in the displayable (object) associated with the command. Commands
can be included in menus, command bars, or mapped directly onto buttons.

When defining commands in a section, commands are allocated priorities, allowing
the client application to gauge their relative importance. Commands are sometimes handled
differently on different mobile devices, so the look and feel of a client application can vary
somewhat, and end user interaction can be tailored for each device.

Active commands are associated with displayable objects currently on-screen. Any
number of commands can be active at the same time.

Invocable Objects include displayable objects, input objects, quiz/survey objects,
composite targets, and platform requests. Displayable object refers to a content object that
can be displayed on a mobile device as either a screen or a canvas, and can generate a

command for user input. An input is an object generated via end user input, such as text,
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</ qui zi ten> </event> </schedul e> </ qui zdat a> </ qui z> <choi cei nput

I d="qui z1. 2" default_cnd="select _cnmd" initial value=" answer_macro=" WO
2012/ 048262RCR/0482011/ 055433 redirect (schedul e(1, 1), 2) " pamasesioss4e3" ADD"
| abel =" Question 1"> <accessl evel /> <cnmd i d="sel ect _cmd"

target="qui z1. ans2"/> <itemid="1" | abel "Alternatlve 1" sel ected="fal se"

icon=" style=" text=" "> </itenr <itemid="2" |label="Alternative 2"

sel ected="fal se” icon=" style=" text=" "> </itenr <itemid="3"

| abel =" Al ternative 3" sel ected="fal se” icon- style=" text=" "> </iten?
</ choi Ce'ntﬁ gr a?lcalﬁglo%ﬁb n@ fzzésc!m l%HllltEm%B}éa's' %&ltﬁﬁﬁlgﬁﬁ@gtloﬂsm tial
val ue=" ans nmacr o= |rect sch duIe answer

| abel =" Qf@rglmzotmpggme&a%@@g@ gathgtingsor market research A composite target allows

multiple actions to be performed by a single command. A platform request invokes platform
requests, which could include, for example, opening a web browser.

In some embodiments, the invention provides macros. A macro is used to describe
hardware functions or internal logic on a device, and can be invoked by commands.

If the target is a macro, the macro is executed. This could, for example, flash the
backlight or cause vibrating, returning to the previous displayable object (logical back), or
similar. Macros are an abstraction layer to native mobile functions. The use of macros allows
single sections and contexts to be used across a wide range of mobile devices, though the
actual handling of macro commands is performed separately on each device.

Macros are used for hardware-related commands such as controlling screens and
navigation, GPS, connectivity, audio, backlights, vibration and memory; as well as for some
logical functions. For example, "run target” could be a macro that executes a target in a
separate thread on the client application. This is useful for executing functions that might lock
up the device or similar.

Incorporation by Reference

Systems, methods, and devices of the invention are also described in U.S. Patent
Application Serial No. 13/269,211, filed October 7, 2011, under Attorney Docket Number:
29090/7 and also claiming priority to U.S. Provisional 61/391,272, filed October 8, 2010, by
the same inventors and titled SCALABLE SYNCHRONIZATION OF EVENTS AMONG
SERVER AND CLIENTS WITH VARYING LAG-TIMES, which is herein incorporated by
reference in its entirety.

Systems, methods, and devices of the invention are also described in U.S. Patent
Application Serial No. 13/269,269, filed October 7, 2011, under Attorney Docket Number:
29090/9 and also claiming priority to U.S. Provisional 61/391,272, filed October 8, 2010, by
the same inventors and titled DISTRIBUTION OF CONTENT AND BEHAVIOR TO
DISPARATE PLATFORMS, which is herein incorporated by reference in its entirety.

Equivalents

Various modifications of the invention and many further embodiments thereof, in

addition to those shown and described herein, will become apparent to those skilled in the art
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<cnd id="select_cmd" target="quizl.ans3"/> <itemid="1" |abel ="A"

sel ected="fal se" icon=" style=" text=" "> </itenr <itemid="2" |abel ="B"
sel ect ed=wWbabmalssiccon=" style=" text=" "> </itenr <itempcuas3i11losdass ="C'
sel ected="fal se" icon=" style=" text=" "> </itenr </choicei nput> <comuand

i d="sel ect_cnmd" | abel ="Sel ect” type="0K" priority="0"> </command> <t ext box
i d="t ext box" default _cnd=" title=" text=" Wait for questions."> <cnd

i d="back_cnd" target=" close"/> </textbox> </section> Phase 3
conpi l ation is performed on individual packets before they are delivered to
the cli efom the full con{eﬂtstohﬁllse&%@{ﬁﬂ‘l—:rﬁ 198{1(9}& re?é?eri%%Xh@s%féhhf?@aﬂd%a&ﬁpt to the
client. Section information has already been sent to the client and has not
changed ditaretere cyed Inseipathetubjcat maattee hereio sontainnimpyrtepifioforregtioon about secti on
id, head |\ d at the
sane tlngge HERP%Bﬁgﬁgﬁ%%ﬂ%?3hg%§d%§?F§ﬁ%%%Qggg?ﬁ%§?g@ﬁ§g§g§§packetS | f
only onevMth@hbn@nmnhamiﬁmemkmhahg@d, only the rel evant packet is conpiled
and sent to the client. A single XML elenent in this case can be a conmand,
a nmenu, a nenu item a choice input, etc. The maj or effect of Phase
3 conpilation as shown in the exanpkeMprerEs8, is the renoval of the actual

quiz object. o el Ouiz

In certain illustrative embodiments, the invention provides tools for conducting a
quiz. Quizzes requires compilation in all three phases. This example shows how a simple
quiz with two questions is compiled, starting with the “source” section - i.e. the section

entered via the web-interface

<section id="1" name="Quiz” main="menul” next_id="“7">

<command id="select_cmd” label="Select” type="OK” priority="0"/>
<command id="ok_cmd” label=“OK” type="“0OK” priority="0"/>
<command id="back_cmd” label="Back” type=“"BACK” priority="0"/>
<command id="answer_cmd” label="Answer” type="0OK” priority="0"/>
<command id="exit_cmd” label="Exit” type="EXIT” priority="0"/>
<menu id="menul” default_cmd="select_cmd” title=">

<cmd id="select_cmd” target="__select”/>
<menuitem id="menuitem1” label="Play” target="textbox”/>
</menu>

<quiz id="quizl” name="Quiz Object” schedule="1" answer_cmd="select_cmd”
end_target="__back”/>

<textbox id="“textbox” title="“ text=""Wait for questions.”>

<c¢md id="“back_cmd” target="__ close”/>

</textbox>

<compositetarget id="compositetarget5” label=“Back and to game screen”>

<invoke target="__back”/>

<invoke target="textbox”/>

</compositetarget>

<compositetarget id="auto_ctarget50” label="__answer and __back” auto_generated="true”>

<invoke target="__answer”/>

<invoke target="__back”/>

</compositetarget>

<header>

<sectionheader id="1" name="Quiz” alias="7" num_id="1"/>

</header>

</section>

The section contains 3 content items: the quiz schedule and 2 quiz questions.

<schedule round="1" timed="false” id="1" name="test” start_publish="07.05.2010 10:32:00”
stop_publish=

“14.11.2012 14:29:35”>

<event id="2" timecode="00:00:00" answer_time="00:00:09" wait_for_correction_time="00:00:01"

show_correction_time="00:00:00"/>

<event id="3" timecode="00:00:01" answer_time="00:00:12" wait_for_correction_time="00:00:01"

show_correction_time="00:00:00"/>

</schedule>

W\
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Qui z objects and content itens are high-level objects that can not be read
by the client. In the Phase 2 conpilation step, choice inputs were already
gener at edwbeoe0i48®s qui z questions on the client. TherefPoras2@uiozs4edj ect s
are no | onger needed and are renoved in Phase 3. Additionally, in order to
enabl e end user input, a set of conposite targets is automatical ly
generated (conposite targets are commands speci fying how an end user's
answers are handl ed and upl oaded to the server). Phase 3 conpilation of the
above qui z exanpl e produces the resulting XM. data: <clientdata> <comuand
I d="answer _cmdauidi@Pele="cORSWRY hel-R T OKiamPF bRtk ¥5ta® pablis @0 HTBAM>

<conposi ebtrmwget i d="aut o_ct arget 50" > <i nvoke target=" answer"/> <i nvoke
target =" back$$rpudissoipd s P10 et erigencdeOBREECTH=" back_cnd" | abel =" Back"

t ype=" BACK" pF%lpm@w%ffjgjwitjﬁfi&l@@gﬂzaﬁ@ﬂn;%_:%) %jjfc et ar get

i d= conposi teEz%tg:gz%yzaidgﬂ”étZXitlv‘ﬁggagvég’%gﬁﬁf‘ g ggg”/Z >

</quizitem>

W\

<quizitem type="choice” has_help="66" id="3" name="Question 2” start_publish="01.01.1970
02:00:00”

stop_publish="01.01.1970 02:00:00” mode="ONE_CORRECT”>

<alternative id="1" text="A" points="“0.000000"/>

<alternative id="2" text="B” points="1.000000"/>

<alternative id="3" text="C" points="0.000000"/>

</quizitem>

After Phase 1, compilation and parsing may cause section elements to be reordered,
and nested elements (e.g. menu items) may be parsed into separate XML elements, and/or
lose their nesting entirely. However, these are generally cosmetic changes. The primary
compilation effect is to the quiz itself, as the schedule and quiz question content items are
inserted into the section contained in the quiz data XML element. The schedule and
questions content will remain unchanged, though some attributes may have reordered (due to
parsing).

Phase 1 compilation of the above quiz example produces the resulting XML data:

<section id="1" main="menul” style="“ theme=">

<header>

<sectionheader id="1" name="Quiz” alias="7" num_id="1"/>

</header>

<command id="answer_cmd” label="Answer” type="0OK” priority="0"></command>
<compositetarget id="auto_ctarget50”>

<invoke target="__answer”/>
<invoke target="__back”/>
</compositetarget>

<command id="back_cmd” label="Back” type=“"BACK?” priority="0"></command>
<compositetarget id="compositetarget5”>

<invoke target="__back”/>

<invoke target="textbox”/>

</compositetarget>

<command id="exit_cmd” label="Exit” type="EXIT” priority="0"></command>
<menu id=“menul” default cmd="select_cmd” title=" select_cmd="select_cmd”>

<cmd id="select_cmd” target="__select”/>
<item id="menul.menuitem1” target="textbox”/>
</menu>

1333 17333

<menuitem id="menul.menuitem1” label="Play” icon="* text="“></menuitem>

<command id="ok_cmd” label=“OK” type="“0OK?” priority="0"></command>

<quiz id="quiz1” name="Quiz Object” category= 1 select_cmd” end_target="

““ schedule=" “ answer_cmd="

__back” help_cmd="“help_target="“ hide_cmd="* hide target="__ back” close_cmd=
close_target="__ close

17333
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<i nvoke target="textbox"/> </conpositetarget> <command id="exit_cnd"

| abel ="Exit" type="EXIT" priority="0"> </comand> <nmenu id="nmenul"

def aul t _cowo20mal4emb _cnd” titl e=" sel ect _cnd="sel ect _cnd'PeTAISD®L1/055433

i d="sel ect_cnd" target=" select"/> <itemid="nenul.nmenuitem"

target ="textbox"/> </ nmenu> <nenuitem i d="nenul. menuiten " | abel ="Pl ay"

I con=" text="> </nenuitenr <conmand i d="ok_cnd" | abel ="0K" type="0K"
priority="0"> </command> <conpositetarget id="quizl.ans2"> <accesslevel/>
<i nvoke target=" answer"/> <invoke target=" back"/>

17333

“answer_once="false” empty_target=
client_side="

false”>

<quizdata>

<schedule id="1" name="test” start_publish="07.05.2010 10:32:00” stop_publish="14.11.2012
14:29:35”

folder="0" type="schedule” “false” style="* default_cmd="* timed=" false 1

has_help=" round="*

advance_time="45000">

<event id="2" timecode="00:00:00.000" answer_time="00:00:09.000” wait_for_correction_time=

“00:00:01.000” show_correction_time="00:00:00.000">

<quizitem id="2" name="Question 1” start_publish="01.01.1970 02:00:00” stop_publish="01.01.1970

02:00:00” folder="0" type="“choice” has_help="false” style="“ default_cmd="*“ mode="
ONE_CORRECT”

max_select="1">

<alternative id="1" text="Alternative 1” points=“1.000000"/>

<alternative id="2" text="Alternative 2” points="0.000000"/>

<alternative id="3" text="Alternative 3” points="0.000000"/>

</quizitem>

</event>

<event id="3" timecode="00:00:01.000" answer_time="00:00:12.000” wait_for_correction_time=

“00:00:01.000” show_correction_time="00:00:00.000">

<quizitem id="3" name="Question 2” start_publish="01.01.1970 02:00:00” stop_publish="01.01.1970

02:00:00” folder="0" type="“choice” has_help="false” style="“ default_cmd="*“ mode="
ONE_CORRECT”

max_select="1">

<alternative id="1" text="A" points="“0.000000"/>

<alternative id="2" text="B” points="1.000000"/>

<alternative id="3" text="C" points="0.000000"/>

</quizitem>

</event>

</schedule>

</quizdata>

</quiz>

<command id="select_cmd” label="Select” type="0OK” priority="0"></command>

<textbox id="textbox” default_cmd="* title="“ text=" Wait for questions.”>

<c¢md id="“back_cmd” target="__ close”/>

</textbox>

</section>

use_hide_targets=" false” change answer="false”

After Phase 2 compilation, the quiz data XML elements remain, and choice input
objects have been auto-generated to represent the questions in the compiled quiz. As both
content items and quiz objects are high-level objects, low-level auto-generated choice input
objects are needed to run on the mobile application.

Phase 2 compilation of the above quiz example produces the resulting XML data:

<section id="1" main="menul” style="“ theme=">

<header>

<sectionheader id="1" name="Quiz” alias="7" num_id="1"/>

</header>

<command id="answer_cmd” label="Answer” type="0OK” priority="0">
</command>

<compositetarget id="auto_ctarget50”>

<invoke target="__answer”/>
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<invoke target="quizl.3"/> </conpositetarget> <conpositetarget

I d="qui zl . ans3" > <accessl evel / > <i nvoke target=" answer"/> <i nvoke target="
nmsg( courwerhiZwep"/ > <i nvoke target=" back"/> </ conpoPCrASarigass433
<conpositetarget id="quizl"> <accesslevel/> <invoke target="quiz1.2"/>

<i nvoke target=" nsg( counterhit(1l))"/> </conpositetarget> <choi cei nput

I d="qui z1. 2" default_cnd="select _cnd" initial value=" answer macro="
redirect (schedule(1,1),2)" answer_rul e="ADD"' | abel ="Question 1">

<accessl evel /> <cnd i d="sel ect _cnmd" target="qui z1.ans2"/> <itemid="1"

| abel =" Al t er natiV&ardkei=—<S et ed="f al se" icon=" style=" text=" "> </itenp
</compositetarget™>
<command id="back_cmd” label="Back” type=“"BACK” priority="0">
</command>

<compositetarget id="compositetarget5”>
<invoke target="__back”/>
<invoke target="textbox”/>

</compositetarget>

<command id="exit_cmd” label="Exit” type="EXIT” priority="0">
</command>

<menu id=“menul” default cmd="select_cmd” title="“ select_cmd="select_cmd”>
<cmd id="select_cmd” target="__select”/>

<item id="menul.menuitem1” target="textbox”/>

</menu>

<menuitem id="menul.menuitem1” label="Play” icon="* text="“>
</menuitem>

<command id="ok_cmd” label=“OK” type="“0OK” priority="0">
</command>

<quiz id="quiz1” name="Quiz Object” category= 1 select_cmd” end_target="

““ schedule=" “ answer_cmd="

__back” help_cmd="“help_target="“ hide_cmd="* hide target="__ back” close_cmd=
close_target="__ close

“answer_once="false” empty_target=
client_side="

false”>

<quizdata>

<schedule id="1" name="test” start_publish="07.05.2010 10:32:00” stop_publish="14.11.2012
14:29:35”

folder="0" type="schedule” “false” style="* default_cmd="* timed=" false 1

has_help=" round="*

advance_time="45000">

<event id="2" timecode="00:00:00.000" answer_time="00:00:09.000” wait_for_correction_time=

“00:00:01.000” show_correction_time="00:00:00.000">

<quizitem id="2" name="Question 1” start_publish="01.01.1970 02:00:00” stop_publish="01.01.1970

02:00:00” folder="0" type="“choice” has_help="false” style="“ default_cmd="*“ mode="
ONE_CORRECT”

max_select="1">

<alternative id="1" text="Alternative 1” points=“1.000000"/>

<alternative id="2" text="Alternative 2” points="0.000000"/>

<alternative id="3" text="Alternative 3” points="0.000000"/>

</quizitem>

</event>

<event id="3" timecode="00:00:01.000" answer_time="00:00:12.000” wait_for_correction_time=

“00:00:01.000” show_correction_time="00:00:00.000">

<quizitem id="3" name="Question 2” start_publish="01.01.1970 02:00:00” stop_publish="01.01.1970

02:00:00” folder="0" type="“choice” has_help="false” style="“ default_cmd="*“ mode="
ONE_CORRECT”

max_select="1">

<alternative id="1" text="A" points="“0.000000"/>

<alternative id="2" text="B” points="1.000000"/>

<alternative id="3" text="C" points="0.000000"/>

</quizitem>

</event>

</schedule>

</quizdata>

</quiz>

<choiceinput id="quiz1.2” default_cmd="select_cmd” initial _value=
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use_hide_targets=" false” change answer="false”
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answer_macro="



<itemid="2" | abel="Alternative 2" selected="fal se" icon=" style=" text="
"> </itenr <itemid="3" l|label="Alternative 3" selected="fal se" icon="
styl e=" tweel2/048262/ i t en> </ choi cei nput> <choi cei nput PAFU$LO12D533
default cnd="select _crmd" initial value=" answer macro="

redirect (schedule(1,1),3)" answer_rul e="ADD"' | abel =" Question 2">

<accessl evel /> <cnd id="select _cnmd" target="qui z1l.ans3"/> <itemid="1"

| abel =" A" sel ected="fal se" icon=" style=" text=" "> </itenm> <itemid="2"
| abel ="B" sel ected="fal se" icon=" style=" text=" "> </itenr <itemid="3"

| abel =" C" sel egluedi" §daml, 1§ Rwer SEYABD” 1abeBXTstion P></ 1 t e </ choi cei nput >
<command i d="seteetevend” | abel =" Sel ect" type="0K" priority="0">
<cmd id="select_cmd” target="quizl.ans2”/>
<item id="1" label="Alternative 1” selected="false” icon=
</item>
<item id="2" label="Alternative 2” selected="false” icon=
</item>
<item id="3" label="Alternative 3” selected="false” icon=
</item>
</choiceinput>
<choiceinput id="quiz1.3” default_cmd="select_cmd” initial _value="“ answer_macro="
__redirect(__schedule(1,1),3)” answer_rule=“"ADD” label="Question 27>
<accesslevel/>
<cmd id="select_cmd” target="quizl.ans3”/>
<item id="1" label="A" selected="false” icon="" style=" text="“>
</item>
<item id="2" label="B” selected="false” icon="* style="* text=" >
</item>
<item id="3" label="C" selected="false” icon="* style="* text=" >
</item>
</choiceinput>
<command id="select_cmd” label="Select” type="0OK” priority="0">
</command>
<textbox id="textbox” default_cmd=" title="“ text=" Wait for questions.”>
<c¢md id="“back_cmd” target="__ close”/>
</textbox>
</section>

1333 Style=““ teth“ oy

1333

style="* text=" >

1333

style="* text=" >

1333

Phase 3 compilation is performed on individual packets before they are delivered to
the client.

In the example below, an empty section is sent to the client. Section information has
already been sent to the client and has not changed since, so no packets are sent containing
information about section id, header and so on. Additionally, as everything else was added at
the same time, each of the XML elements below are sent as separate packets. If only one
XML element had been changed, only the relevant packet is compiled and sent to the client.
A single XML element in this case can be a command, a menu, a menu item, a choice input,
ete.

The major effect of Phase 3 compilation as shown in the example here, is the removal
of the actual quiz object.

Quiz objects and content items are high-level objects that can not be read by the
client. In the Phase 2 compilation step, choice inputs were already generated to act as quiz
questions on the client. Therefore, quiz objects are no longer needed and are removed in

Phase 3. Additionally, in order to enable end user input, a set of composite targets is
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</ command> <t extbox id="textbox" default_cnd=" title=" text=" Wait for
questions."> <cnd i d="back _cnd" target=" close"/> </textbox> </clientdata>
Exanpl e 2vOoBoeneB®mbki ons Content display can al sechasomnagsad3 vi a end
user settings and/or options. For exanple, an app mght offer the end user
a choice of | anguages, using what are terned "translations". Translations
can be used to change | abels (e.g. the above | anguage exanple) as well as
content objects, and are added inmediately prior to content being sent to
the nobile application (after Phase 3 conpilation). Selection of which
transl at 'aﬁﬂ%nﬁﬁ&dll?%eﬁe?at&?c &%Eﬁ? tscﬂ@ccﬁhﬁlﬂﬁlg slgb%lf{/qﬁ?ﬁQ\QQn Vi PysgRd user input
(i.e. whereby a ansl at I's sefected froma |1t or automatically, by
mat chi ng aaswead Uehmpillede@dédpl’p@td@mwﬁéswmle device (i.e. what kind of
platformis t [ Afeunni t

I nf or mati on rg Sggagﬁéﬂaglgg?#%% rﬁlgkél’t%}ho%gkiomsl%}%dgﬁm ?ﬁg\/{%g%ttl on head.
Transl ations cdmplirse a trangl atl on selection, which identifies the

transl ation t%coﬁ‘@%ﬂﬂ Sns1-pd” PRk AP e RE U EPTBFAns| ati ons. A transl ation
contains an i t. Of slate" elenments. A translate el enent
defines both tj %E ;ae(gfﬁ(? aéfga jéee{g?gto be translated, and what will be
transl ated. CentoeNire@b] @&k$- contai n rul es about V\/nat can be transl ated and
how it can be<domesittdire nost conmon are | abel translations (which is

possi bl e for ﬁﬁ?@tﬂar{d é’@ckcﬁmd jeEciapk” taerdBaedirAgty=r®novi ng conmands on

di spl ayable o f mmél _cl’(l) Osm§ tt5l on can define several translations. For
exanpl e: <tran3labl (li PPHBU'="1 angsel ect "> <ans i d="1"

transl ati on=" piys. aargji«{eg%’t/atl onsel ect> <translation id="pt"> <transl ate

i d="sel cnd" kahebsscideteci onar"/> <translate id="continue_cnd"

| abel =" Cont i nu@mihAd ideteriamed”ddbe=Edi="hypt=yEXET encibdty=50">

</command>

<menu id=“menul” default cmd="select_cmd” title="“ select_cmd="select_cmd”>
<cmd id="select_cmd” target="__select”/>

<item id="menul.menuitem1” target="textbox”/>

</menu>

<menuitem id="menul.menuitem1” label="Play” icon="* text="“>
</menuitem>

<command id="ok_cmd” label=“OK” type="“0OK” priority="0">
</command>

<compositetarget id="quiz1.ans2’>

<accesslevel/>

<invoke target="__answer”/>

<invoke target="__back”/>

<invoke target="quiz1.3”/>

</compositetarget>

<compositetarget id="quiz1.ans3">

<accesslevel/>

<invoke target="__answer”/>

<invoke target="__msg(__counterhit(2))”/>

<invoke target="__back”/>

</compositetarget>

<compositetarget id="quiz1”>

<accesslevel/>

<invoke target="quiz1.2”/>

<invoke target="__msg(__counterhit(1))”/>

</compositetarget>

<choiceinput id="quiz1.2” default_cmd="select_cmd” initial _value="“ answer_macro="
__redirect(__schedule(1,1),2)” answer_rule=“ADD” label="Question 17>
<accesslevel/>

<cmd id="select_cmd” target="quizl.ans2”/>

<item id="1" label="Alternative 1” selected="false” icon=
</item>

<item id="2" label="Alternative 2” selected="false” icon=
</item>

<item id="3" label="Alternative 3” selected="false” icon=
</item>

</choiceinput>

1333 1333 <o dony

style="“ text=

1333 1333 <o dony

style="“ text=

1333 1333 <o dony

style="“ text=
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<attribute name="cnd-nore-itemtxt" val ue="CpcCes"/> </transl ate>

</transl ation> In the above exanple, the end user can set the

| anguage wb 20t483pl i cati on to Portuguese by sel ecting trhe/tseeswess4sth id 1
froman input called "langselect” (the second option of a choice input

call ed | angsel ect). The translate itens change the | abels of two conmands,
as well as the value of an attribute in a style class. Nornally, |abels are
in English but if Portuguese is chosen by the user, the | abels are
translated prior to content being sent - apart fromthis, the application
remai ns exact I<éﬁoi§el'fh§ut%@ﬂiﬁiﬂz1.3’’\@gl@dtlt_cjmafQéle@ti_(gi@ldir1iti§1:_ValueL-““ dﬁ‘sv@ﬁi shg-for managi ng
content, the sy&sh®m eBRIPIE S3NMGhswer rule=-ADB” PGt O>ser ver coupled to a web
i nterface and<corfevgured to allow, via the web interface, a producer to
create a souré@m%%cfk%ﬁméd H®izhesEent ent a gateway server
conprising a MERIrY, "G'pro ??bﬁ““aﬁﬂlaﬁwknpﬁﬁ dévice, in communication
with the prodg&ih@nyﬁgéy%n%hggpfﬁgnc&gur?g_tgmgegelve the source section,
and wherein thgeprocessor 1s configured save the source section to the
nmenory; read tihe isounse-seetdi@n;faler idineaydynagg-c>secti on conprising the
content; conpiftert he dynam c section into a conpiled section conprising the

content; and §@WﬁmﬂH@ conpi | ed section to a first client queue;, and a
mobi | e d evi ce ??Blﬁlftid s&la:t _and label="Select” type="0OK” priority="0">

<textbox id="textbox” default_cmd=" title="“ text=" Wait for questions.”>
<c¢md id="“back_cmd” target="__ close”/>

</textbox>

</clientdata>

Example 2: Translations

Content display can also be managed via end user settings and/or options. For
example, an app might offer the end user a choice of languages, using what are termed
“translations”. Translations can be used to change labels (e.g. the above language example) as
well as content objects, and are added immediately prior to content being sent to the mobile
application (after Phase 3 compilation). Selection of which translation option to be performed
can either be managed via end user input (i.e. whereby a translation is selected from a list), or
automatically, by matching a value uploaded from the mobile device (i.e. what kind of
platform is the client running on, client display size, etc.).

Information related to section translation is stored in the section head. Translations
comprise a translation selection, which identifies the translation to be used, plus the
corresponding translations. A translation contains an id, and a set of “translate” elements. A
translate element defines both the id of the object to be translated, and what will be translated.
Content objects contain rules about what can be translated and how it can be done. The most
common are label translations (which is possible for most types of object), and adding/
removing commands on displayable objects. A single section can define several translations.

For example:

<translationselect input="langselect’>

<ans 1d="1" translation="pt”’/>

</translationselect>

<translation id="pt”>
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establish a socket connection to the gateway server; register as a |istener
with the gateway server; and receive the conpiled section. 2. The system
of cl ai mwofaradagre2conpri sing a core database conpri si ngca/use@ufps#at a item
a first individual data item and a second individual data item and
further wherein the processor is configured to: read the source section and
the group data item wite the dynam c section to conprise the content
and the group data item and conpile the dynam c section and the first

i ndi vidual data iteminto the conpiled section; and conpil e the
dynam c SeCt'QHmé&%lﬁh%MSGEQ”Qb1ﬂngkSHﬂW>data iteminto a second conpil ed
section distinct fromthe co section and further wherein the
conpi | ed sect FoEnskmidTsp Emn¢<ambﬂﬂm§prmﬂmW”5inary packets, the plurality
of binary pacgg%g )E&ggyghe content, the group data item and the
first individua ﬁata item and t he second conpil ed section consists of a
second pl ur al ietyribofe imeatomdeackstes)-txt helwedardeyi~ural i ty of binary packets
conpri si ng thghmnqmgpt the group data item and the second individual data
item 3. The %enlof claiml1l wherein the input device receives the
source sect|0ﬁhmﬁﬁpmms|ve to a request froma cllent and the processer
reads the sourc ection wites the nam c s onsive to a
request from é”gﬁsté SqEERP'eI %%? e uf%r”%%?ﬁ&%rluatngbarg&? §P ic tt‘,odigtgsed by any
client. Zforthpucappacrttig theinsder witeld NGort antpot catled Aags€léctN@licsecdndent s, t he

apparatus co i n devi ce nlcatlon W th
t he mmwtl%n@aég £ wwefgﬁ%r@ Hisglepty g TelAel “ésefi’ﬁ?%?ﬁh%lﬁheg?? Mig a content;
a pr ocesgofmmafdse SWINdsGR vaDid oflah Brtritiee hARHAe dav] SemMe, hhgs arenpry and
configured to: save the source section in the menory; read the source
section; English but if Portuguese is chosen by the user, the labels are translated prior to content being

sent - apart from this, the application remains exactly the same.
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wite a dynam c section conprising the content; conpile the dynam c section
into a conpiled section conprising the content; and send the conpil ed
section twoaorldisewk queue. 5. The apparatus of clai m 4pcfrasthiensenpri si ng
a core database, the core database conprising a group data item and an

i ndi vidual data itemand further wherein the processor is configured to:
read the source section and the group data item wite the dynam c section
to conprise the content and the group data item and conpile the dynam c
section and the individual data iteminto the conpiled section. 6. The
apparatus of claim5 wherein the core database further conprises a second
i ndividual data itemand further wherein the processor is configured to
conpil e the dynam c section and the second individual data iteminto a
second conpi |l gd.s£¢ hﬂ%ﬂgiSti”Ct fromthe conmpiled section. 7. The
apparatus of claiméb, erein the conpiled section conprises a content app
execut abl e by a nobile application on a nobile device having an operating
system and o em for g ST, GRTBLESd RGN comprises a second cont ent
app executabVeIBy a sevond mooi eyappllcg{ld% on a second nobil e device
havi ng an opesatddngioagatverodplsd iorotetf inrfadchaad opdicatcd ngaldys tviarthe wéh  The
apparatus of claim5, wherein the individual data itemis received froma
nobi | e déWP@?cﬁﬁ§ghﬁm§ﬂCﬁﬁ@?&?Wﬁ@“?g@i%ﬁW”ﬁWﬁC%H@Fein the core dat abase
further conprbg&sway server condprB@gAAengIro Uipro@tdr,iah@ it mpeeicvied ifirom a
production co uter.w?gre i.t was created a producer; . a ifcond

i ndi vi du&PTERPEF PR BE BIOJUIOR PEMIT RIS LB HIBTIE VA BFiseWChEfs Ty *& second
oper at i ngvigyst @FpAc&koMNEEonfizeidl ke operating system 9. The apparatus of
claim8, wherein the ﬁ%ocessor is further configured to: wite a second

dynani ¢ section t oc®¥oREFPWEe LRENID HedPMA¥d t he second group data

read the source section;
write a dynamic section comprising the content;
compile the dynamic section into a compiled section comprising the content;
and
send the compiled section to a first client queue; and
a mobile device configured to:
establish a socket connection to the gateway server;
register as a listener with the gateway server; and

receive the compiled section.

2. The system of claim 1 further comprising a core database comprising a group data item, a
first individual data item, and a second individual data item, and further wherein the
processor is configured to:

read the source section and the group data item;

write the dynamic section to comprise the content and the group data item; and

compile the dynamic section and the first individual data item into the compiled
section; and

compile the dynamic section and the second individual data item into a second
compiled section distinct from the compiled section,

and further wherein the compiled section consists of a plurality of binary packets, the

plurality of binary packets comprising the content, the group data item, and the first
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item conpil e the second dynam c section and the individual data
iteminto a replacenent conpiled section recogni zable by the operating
system Wwo2012/@8%pi | e t he second dynami ¢ section and treTasc@n®si4asli vi dual
data iteminto a second conpiled section recogni zabl e by the second
operating system conpile the dynam c section and the second individual
data iteminto a shared conpil ed section recogni zabl e by the operating
system and the second operating system and conpil e the second
dynam c section into a group conpiled section recogni zable by the operating

system a qui$iﬁ@al 3804 a r’r(glﬁl:é g%j,joﬂtg coﬁ%fpﬁfeg rs@ctioﬂ- Qonsi-m]?)f QQ&?ﬁ@gl:d?a%igj %f%hrﬁhm 4

further wherein the co section consists of a plur bi'nary

packet s, pagkdtst the sgsbud pliatiyy afbinbiynzcketpankeising thermoniestetheghmpalatationt . 11,
The ?ppaEB&HQs&%n&hﬁhﬂhﬁl%@?ﬁ&ﬁ” the input device receives the source
section responsive to a phase one initiating event selected fromthe |i st
consisting of: a first logon onto the system a request fromthe first

cli en tf %r Tl(lzeos%t%rrﬁtof e{aﬁﬁ/ (\)thll%rle}/ tﬂg 'fnpf}tc eglsces 9e%eit\)f¥s tﬁg g’oucclelsecgltoh reas fn%?% tong‘ hager
retrieves new’content; a prodhcer produces néew con Snt< 04 "SBARAIIeY event
transpi r esjueaicne ¢icotindelic poshes readnheniurce sé@ion théwappdrcatyuamiof cl ai m 4,
wherein th.Erocesser r eads éhe sour ce gqcti n_and wwilq$ t he Qﬁ?anic
section rESEBASPYETE S & PHAEEOP RSP EY YRR REY 8RR FIEht he 1 st
consi sti ngy ofent.t he receiving by the menory of the source section conprising
the content; a |logon by a subsequent client; and a request froma
subsequent client for content previously accessed by any client. 13. The
appar at usi, af appaditi by dAMRER ddnichGo BhOGERGOLlidnts, fHefaphRitucnprigiaged t o:
conpare the source section to an ol der source section corresponding to the
source secti oA™SH@arite, responsive to the source section being not the
sane as the ObdRbySRWEE® SafhunRAtiod WEh AW ey SRIhALLIAN r&RRRI! € the
dynam c section into a conpiled section and send the conpiled section to

t he cl i enPUrERIEGEON GoAPrISING a contgnpare t he dynamic section to an ol der

dynani ¢ secti gp. a8 BB tR WillinpAT BRIHORCADY HEERIofred _
responsive to the dynamc section not belng the sane as the ol der dynam c
section, t¢the dynam c section into a conpiled section and send the conpil ed
section to the C'i&wégﬂg&ﬂﬁnw&ﬁmiﬁﬂﬂﬁﬁgﬁ ;or nmanagi ng content conprising:
recei ving, by means of a conputer conprising an input device, a processor,
and a nenory, a sowacéesartdseetiomonpri sing content; saving the source
section in the man\?rri%;a dynamic se I:[ieo'\r?‘(c%nglgrisinby[henc.eo{f!i e%t'of t he processor, t he
source section and mmit?ng a d&nanl SECt 1'on corprising the content; and
compile the dynamic section into a compiled section comprising the content;

and

send the compiled section to a client queue.

5. The apparatus of claim 4, further comprising a core database, the core database
comprising a group data item and an individual data item and further wherein the processor is
configured to:

read the source section and the group data item;

write the dynamic section to comprise the content and the group data item; and

compile the dynamic section and the individual data item into the compiled section.

6. The apparatus of claim 5 wherein the core database further comprises a second individual

data item and further wherein the processor is configured to compile the dynamic section and
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conpiling, by neans of the processor, the dynam c section into a conpiled
section and sending the conpiled section to a client queue. 15. The nethod
of cl ai mwWe 2b1rdsbmse conpri sing: storing a group data it eQmius2@ 1063483

dat abase in comunication wth the processor; reading, when reading the
source section, the group data item and witing the dynam c section to
conprise the content and the group data item 16. The nmethod of claim15
further conpri sing: storing an individual data item corresponding to
a user and a second individual data item corresponding to a second user in

the core tﬂ?s&@&ﬁslﬁdlwm data item it g@ééoh@ gorﬁlglféd gé’c‘ﬁ@fﬂiﬁtl&? ‘FrBthHe Wil he

i ndividual data iteminto the conpil section 1n the client ueue. 17. The
met hod ofseatioai m 14 furt her conpr|3|ng conparing, using the processor, the
dynam c section to an existing dynam c section; and savi ng,

responsive to the dynam c section not being the sane as the existing
dynani ¢ geThd ztmaratuh ef dyimenivdiesecthe ocvmpi]rq:disq‘miomempljsses a d@tenTipp axedutabd: of

claim 14 furt C Fisin t t he squrce section on a production
server. g mo ?Pe?ﬁ“oé‘o“a ot ARG v indn PPt i cgrrplled section

consi sts of aﬂphukﬁﬂbmmmmﬁsanmabmmpamkemﬁomhmﬂwhh@pmkumabh&yaakamnnary
packets COHBFIS 1:the con a ) g gﬁ t hod of clai nhl § Hﬁ

conpri si AP redd'vitng Oflﬁ‘e@e“s% PeBilg dovse “P%&‘b%eéj?t% SYOETR B HAL HOB

i nitiati ngeemedysteml ected fromthe list consisting of: a first [ogon onto
the system a request fromthe first client for content previously not
accessed by any client; a feed nanager retrieves new content; a producer

produces gnem @%@@bfclanss: Reditiete BMBMual dadd S [s@&ceival thom Ahegcer pushes
content. 21. The method of claim 14, further conprising reading the source

section &RYCHPAVENEHRY opsratingyatemcandaicreimthe sais daebase friencommaises: t wo

initiating eV@@ko&f@%&é@Qaﬁ&ﬂﬂkéﬁ&iﬁ&ﬁ%pﬁ%ﬂ&hﬁ&bﬁ@u@fwh&@ﬁwh@@éﬁ%&ng by the
menory of the source section conprising the content; a |ogon by a

subsequeﬁwadWW@ﬁﬂ and a request from a subsequent client for content
previously acges3fflinlNiRaVdat tedMeceived from a second mobile device having a second

operating system distinct from the operating system.

9. The apparatus of claim 8, wherein the processor is further configured to:

write a second dynamic section to comprise the content and the second group data
item;

compile the second dynamic section and the individual data item into a replacement
compiled section recognizable by the operating system;

compile the second dynamic section and the second individual data item into a second
compiled section recognizable by the second operating system;

compile the dynamic section and the second individual data item into a shared
compiled section recognizable by the operating system and the second operating system; and

compile the second dynamic section into a group compiled section recognizable by

the operating system and the second operating system.

10. The apparatus of claim 4 further wherein the compiled section consists of a plurality of

binary packets, and the plurality of binary packets comprises the content.
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11. The apparatus of claim 4 wherein the input device receives the source section responsive
to a phase one initiating event selected from the list consisting of: a first logon onto the
system; a request from the first client for content previously not accessed by any client; a feed
manager retrieves new content; a producer produces new content; a scheduled event

transpires; and a producer pushes content.

12. The apparatus of claim 4, wherein the processer reads the source section and writes the
dynamic section responsive to a phase two initiating event selected from the list consisting of:
the receiving by the memory of the source section comprising the content; a logon by a
subsequent client; and a request from a subsequent client for content previously accessed by

any client.

13. The apparatus of claim 4, wherein the processor is further configured to:

compare the source section to an older source section corresponding to the source
section and write, responsive to the source section being not the same as the older source
section, the dynamic section and compile the dynamic section into a compiled section and
send the compiled section to the client queue; and

compare the dynamic section to an older dynamic section corresponding to the
dynamic section and compile, responsive to the dynamic section not being the same as the
older dynamic section, the dynamic section into a compiled section and send the compiled

section to the client queue

14. A method for managing content comprising:

receiving, by means of a computer comprising an input device, a processor, and a
memory, a source section comprising content;

saving the source section in the memory;

reading, by means of the processor, the source section and writing a dynamic section
comprising the content; and

compiling, by means of the processor, the dynamic section into a compiled section

and sending the compiled section to a client queue.
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15. The method of claim 14 further comprising:
storing a group data item in a core database in communication with the processor;
reading, when reading the source section, the group data item; and

writing the dynamic section to comprise the content and the group data item.

16. The method of claim 15 further comprising:

storing an individual data item corresponding to a user and a second individual data
item corresponding to a second user in the core database; and

compiling the dynamic section with the individual data item into the compiled section

in the client queue.

17. The method of claim 14 further comprising:

comparing, using the processor, the dynamic section to an existing dynamic section;
and

saving, responsive to the dynamic section not being the same as the existing dynamic

section, the dynamic section in the memory.

18. The method of claim 14 further comprising authoring the source section on a production

SCrver.

19. The method of claim 14 wherein the first compiled section consists of a plurality of

binary packets, and the plurality of binary packets comprises the content.

20. The method of claim 14 further comprising receiving the source section responsive to a
phase one initiating event selected from the list consisting of: a first logon onto the system; a
request from the first client for content previously not accessed by any client; a feed manager
retrieves new content; a producer produces new content; a scheduled event transpires; and a

producer pushes content.

21. The method of claim 14, further comprising reading the source section and writing the
dynamic section responsive to a phase two initiating event selected from the list consisting of:

the receiving by the memory of the source section comprising the content; a logon by a
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subsequent client; and a request from a subsequent client for content previously accessed by

any client.
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