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

Appl i cation This is application claims priority to -U S. Provisional
61/ 391, 272, filed October 8, 2010, which is herein incorpgrated
reference in WP"Rt%%ety. Field of the Invention ]Q$H§HFH$e i on
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 owm device and uses it to send and transmt information. Devices are
confi gured t o MSETFRARED AT KIS TIAONBRC AT TRHE EGARSIHOY RED RE-TWERY as dat a
networ ks such as Internet connections accessed through W-Fi. Accordingly,

t hese devices can offer their users the apility to access content al nost
constantly while they are turned &%iﬁ&ﬁmn__$ﬁ55 ubi qui t ous and persi stent
connectivity of consumplictiafdans ohviyous.Sopparidnané tioes7X, 6kd Ganbang,

mar keting, n . i nd ot her el ectronic nedia.
However, Sopﬁp§{w@§?pﬁgaﬁg$#ﬁ?g$§ t?%%ﬁépg§¥$%ﬁ c nmedia such as interactive
apps and ganes, group chats or "tweeting", social networking apps with
frequent updates, streani ng nusi0p§muﬁgeng&ukmternet auction sites can

qui ckly burden server capabil as the volunme of .users.increases. Further,
ol d par adi gs, sdgﬁ‘H?“@Féﬁ??%@yﬁmmﬁﬂﬂBSGQfﬁﬁ&“ﬁ%gwﬂﬁﬁdﬁ¥wﬁk“ﬁW&lng peopl e
an app to pl ayvisss, tald @rictladt o nphodef oinezilpghdrgeddepd @ababditbyf tikektwed:. f or
continuous active content delivery such as ganes, apps, or nedia players
that involve a person with real-tinme events, other parties, and new

information on-the-fly. The voBagkeouwtl content now i nvol ved in
el ectroni c medi a,polhif. RHIARAMRes Qféﬂﬁk&ﬁiaﬁﬂmhb%@ﬁcﬁmbl@@&nﬁuhﬁo IRt kd Ng demands
on existing co i very technol o leads to | ag-tines and increased

ent
| at enci es, aéw{ﬁ}eadrwabgte%wawdé}ﬁ&l%r@ﬁ? @dl%ﬁtsobeaaﬂevaw B FPOgaEe
connections contientowp depanat dsenit @nchdded raveniyinfortdion sDaices poamfiyuraiui t ed to
the demands qow BelnARLACAL 1) REMu AR, B &SN b nHREESBEPRIL-RRCE del ays
i n obtaining access to cont ent . eer ds content Tequiring
qui ck i nt er aewnineationg agareyadthivnghWhkimdeeosdiesfly. thserdgviges cag offey theit usert the di st ri but e

at optimal I adif$ to 2oL Bh¥nt almost codsiftly VYRR QR tRhQvhdes for the rapid and
reliable dellvery of caontent or functlonalltﬁ?to elgctronlc devi ces

i ncl udi ng the del MFEPYUEES WH eHsEKE RS €6 uRrs ST dPes PoRiikyes to
apps. An endﬁmgﬁmmyﬁmngm@ld@vmemeMmenemaamnmm:dﬂmeﬁmmmmmnnmﬁmewruptlon
in service while content ess net hel ess

up dat ed I’ es porol\g?v\ail 5 b(%pBlbtlcatcé anad_mstnl.l gf?¥g ﬁce%omc me quph as 11?01 ac%\c eg)ﬁq glg ﬁgar at the
end- user's deviceatgsr T’ﬂ&@tmﬁsﬂowﬁeﬁcféfﬁdmg@ah “bthé\m;@st UD@%WWH};@@@WS or can

even be pushgg toPintche: AW GRes s SREY b@tﬁcd\EW%QQF&%H&%L%CQX'UI%E 6nGg. The system
is scalable to service a very |large nunber of devices and can al so

S|nultaneousPVC§§r€P@é‘ﬁ&ﬁ?mﬂéWfé@%dTﬂﬂ?@$ﬂﬁﬁﬂP%H@FPWﬁPgﬁﬁfﬁﬂﬁiof a- ki nd
cont ent perS@mﬁkbymeJMQHWMhﬂumh[ﬁﬂdzﬁS@ﬁ%nqﬁ@ﬂﬂﬂSﬁmﬂﬁfhhem&p@ed and

:‘)ﬁl :jg\b/: Lletéy fChlVC CO\lll\Qnt df JV%IO \ECI)F d\b/ igd d%tggelbz%l%c ladﬁlﬁClq T% llga{VQ?ﬁ I‘gOl]eV\lf’l]tg leog_a{/\ﬁl égd
range of nulwnCG@memﬂmeeeﬁamdnﬂyuﬂ@mw@@H£WWQﬁb'eIectronlc services. In

certain enbodi MR Syoldn&r LaNGMIWAR @M (%%ontmd@bﬂh& hindbet & cb@phdil y and
reliably update content relating to ganmes, online banking or trading,

qui zzes, sur Y&§<nd ge eyl d@&mrh*eﬁ&e%wtlﬂ%@nteatﬁ*e%lVﬁv e pdpeic! %*ttP bigitiges
functi onal I t3hd increased lafenEit, &gl wephagﬁdaramdm@aﬁet stt)ppemedamemdia@rttonmtﬁmar ation

process pr Ovlgl%ent Xp 10113119 R/trly?nrlt %‘dsl ¢ poar Culltl l%he Shand! no rggn(e)nF nagenent
system to optii ZaRGE TR aH eTHF TSR e BEHavi or (her earterédi'l ed a

cont ent app) ottthenh ahohhedudswmemerren@ d@fdy\speledl,nng asposPyetedso, gatin
reliability. Content app constituent parts, called sections, are cached in
menory on a server for speedy access. Only content app sections that have
changed or are inmmedi ately relevant to the navigated target on the handhel d
are prepared and sent to the client, thus mnimzing data bandw dth
consuned. Sections can be pushed in real-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 V|rtual nachlnes systens and net 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 and ngthod the invention cause the client t 11
reliable and 88&%9&ﬁ?6access to content, even when a da3§ﬁ§§%ﬁe§°?§n 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
interface and;gOBf dogil Shuitife RMidkQMeradtil By dnldfie WEPnInBES L RE8 s @rBNqducer to
create a source sectlon conprising content. The system i ncludes a gateway
server W th aifnsRiorigadey nore processors, and an input device, which
can receive the source section. Upon receiving the source section from
production, the gateway server can sege Epe source section and read it to
wite a dynam c section. The dynam c n can still include the content,
but in a conpi | edTifednwetton phiglesfart tkavayid servi@ble deivery héreneompiungiondiey dynam ¢
section into t@‘elgc(?m% hc@%essxﬁcﬁl‘idu he &Q’N‘ef)hofk&g le%gﬁ:'t‘gblé &ﬁtel@tquﬁggrch%g\ §end the
conpil ed section to a client dqueue romwhere 1t can be transnltted
directly to & e pamged-user using a lyyice g¥ICHIRes RO fahtrdnterfuRBongy &R PYlBvi des a
mobi | e appl i GaktédehatvidyGhceGan tRetetinst ﬂJnEtﬁéiesQﬁbd@ted@ﬁiohﬁ@d@&éh@ﬁmd&aUS| ng the
device to conpect o t he gateway s rexample . g(ﬁ qgket connection
F 1}§er

or an HTTP c§ ?‘\’8?? ¥ COMPERBHET & | 6('i,‘?)’iedcyécrt* ﬁ%vﬁcera RS "“M*8t ener with
t he gat eway S)euwerscram ar epevands phdhal to drpPitie@ds setbd 10¢n>mc§I'imosexeiawse§hean
end-user to %M%LL@J&ELE ‘éoﬂ@nlEQX"v&?ﬂFo@'a&mbe@&&Q Qﬂfﬂ% LigsisQGhdoaay, suppl i es
the content to the en Tn sone e dinments, the system i ncl udes
a core databé@@w%ﬁwbﬁwﬁ%%”@Wﬁwewgﬁﬁbﬁnﬁﬁ@eﬁﬁﬁkW¢6U§W¢8é9%ﬂ¥ﬂeﬁ%“mﬂh

i ndi vi dual  dah@uskd eBchie gﬁff@ﬁv@dd'ai{d S BRI RO IRET SRBAkpdas &8 d@Reeuser, such
as a passwor It car

a cr
St hing. medht eorus S n g S Gl S A e SR e R SR % gare.
A dat a item cage fenddbtiknt, feartinexanpkide cleft@nicdenitdst I eftaimemiodyentsico has won
a gane. ; ver
dat abase and”ng%“ ﬁ&ﬁ&ﬁmuﬁﬁgwﬁhp%§n?ggﬁggggg%gaﬁmgﬁ%e%%ﬁgg%%ﬁgﬁ%ﬁese to
produce the dyragiottrasiaet quispes. Supyershi-Bookeyae s sites. grigupthyeliin section can be
prepared i nclaydiidgitgont ent mhlch did not cone dlrectly fromthe production
server. The gatewaé server can éher conpile t % g gectlon wth an
i ndi vi dual data i? BHUPG*E @ﬂ?@“&ﬁeiﬂﬂ%ﬁp ?“%%Wﬁ??g %éﬁ NV RIch can
i ncl ude i nf orimatsia@hert/arveeccarpd mnideatnt s teprtb vainézeaielidiyhfnotencode directly
fromthe prodyctio rv t tion
provi de a b|%g}“m%ﬂm%ﬁmC%%ﬂﬁﬁomu"mﬁ%?é%ﬁgdgggpgﬁlQQQ%%?§B%Q?%k F?vered to
a client devﬂ%@bmwnC@WWEM@ﬁﬂe@PWéﬁ¥§<ﬁ%§“%ﬁ?”dy%%ﬁ@%ln@@%WY@ha$§mbonplIed

it is conpil edsghedyortdy OnW@n@thhMtMllﬂﬁﬁlﬁﬁrc cmwnaﬁ at@ﬂﬂm&ﬁeﬁ&ﬁﬁﬁd&nstrm ght
to a client, in sone cases bei ng sav vol atile memory |ike

a hard dr|ve“HPCWWﬁgﬁj%%?V@W%hMMHdd@ﬁ? %HP?ﬁﬁt%ﬂmﬁgwfJ&??mHFm@entent can
be achi eved lbiyta bdndsitithdedsiver iShg@iomdrat bd (gislive éoted-tiwk énthe ¢lichtss § icvgtofdeeded. For
%We”MMM%%M%%W&%WM%mmmNdMW
dynami c section exi §ts containing that content, th server can
cause the pr oebieg pastions ertheglicigygepidnd methpdyef GatnawEyn ‘“saébrc\ﬂe’rdl“é Wsource

section cont gl dGadibied Qi@ Rtent dRE wHAE BYBYenSREVRINIGAN atchBerisbst anti al |y
i medi ately, compile that source sectjop into a ﬂgnanlc se t|on and

reconpile it |nt5”&”%@Wﬂ#ﬂ@dﬂﬁﬁéfwﬁﬁwﬁhrW%“@f?@ﬁ P THEr equest i ng
client the opfysidillypfor &xheple By epirpe lialtchohscivarst dréogioalitynio txapiprathipugacket s.

In certain as tuaﬁtmsaé nrgcb_?—s}!sm{ 91 dI n?erﬁm& &Yﬂuqx?vsent?oq cﬁfgp@lg @ﬁeﬁ#ﬁto feg)rul&@é iveri ng

cont ent qU|ck y and re to one or nore client aratus can be a
conputi ng devwde%wﬁG@u@mﬁgx%ﬂeﬂmeﬁeﬂwnehmamﬁeWEﬂyMGEH*FWBwem@éWHée and one
or nore processors. The apparatus can %eceive a source section froma
production server. In certain enbodi nents, the source section is created,
saved, and transmtted in XNEL fornmat. The source section is saved in
the apparatus, where it is then read and witten to a dynam c section,
VWhich 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 dynanlc section and the second |nd|V|duaI data |ten1|nto a second
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Phase 3 can generally refer to a process of conpiling the resulting
conpil ed section data of phase 2 to contain user-specific data. For

exanmpl e, to pLita.Hser's name on a wel cone screen, ttu%éﬁﬁg ﬁm%mﬁmer on a
particul ar question, or checking access to a partlcular ar a section.
In certain enbodi nents, phase 3 can be done separately for each user, and
can result in putting the resulting section data, if any, on the packet
gueue for the client. In sone enbodi nents, "phase 3" includes starting with
a dynam c section and results in the queuing of at |east one section in

bi nary packetgsforsRt Bl par@iofink @tﬁtengh't@ '«'&ttons and onl§r nﬁlaﬁ@W&:ﬂBﬁ%%e@ﬂ@bﬂﬁ@ t he
delivery of a content ap sec ion, to a

client devi cehengshtnd ﬁ@e%wlltegthaéﬁwqgfedbfyatet“ a‘tdénefhé?f‘%?f ﬂtengtt@n EBR Bt of a
section. In sone texpodidenitisbs adicodsnCortaaton@nt, eenivénta dhabinpstow isdes

T ﬁgffjldgga!slcf’ g“é}%]e 1 bzile dI%e pag t?thﬂl lbgwgenn?enhm%gttarcrc‘::"e&t and ot%ex%glgéo etfts SRR n%s%emi

enbodi ment s, <éﬁ@0n®@ﬁnﬂ@p@ﬂﬂ@ﬁdﬁCh%tﬁmmewwﬁawawm§Uch as stock quotes or an

update to a behi ng-Lhgr SGERGR: NG R ideDa ¢ stsmqs;ee&otnuemta]gmandlth@ devi ce.
I n some enbodi nents, a device has installed on it an appl |cat|on soneti nmes

referred to a5MCtRpBRTYeacoRplst io@aep Breriare 2y pesfigursddp riavat e g Yo e asint ent  app
and the nobi lpeodagplolcedte ia@sur@atttibtigvadpiionadonze. emﬁ@qaﬁhemmmh@mame

I l l ustrat I ve el')\(/grlptlh a me%tole (ggoel?)l 1|ngrea OQ|§<OC ag,ndOdeIl]C r(lieseer \\7{1 1C asan(rﬂ Cetve t?‘e

speci al i zed operat ng sy gt €M1 NWAIEH To cit'e “the con? ntoapp. In this
enbodi nent , wWemceﬂmen@mamwmcammbenexe®umdbﬁemeﬁwWMemde@ec@*qwmmagnostic as

to that devi GelS,RbiBREYioRRE Al wS¥ I SR seoRt TiRrdhamic section bih sHRME
enbodi ments, different devices, which include different platforns or

operating sydiodNg the sendenk Betrn 1o5\ieiform £ e BHRTY Sv CHrdbincemBisite cat i on.

Each nobil e ammhn@eawaMn@aammhﬂnaﬁum&mmomehﬂamw&oﬁennmmkmampcmmegardIess of
;23 IF’)r:stahf)gg mot%)crtttnol% I‘ﬁ}lte%gl Ongl;é %ﬁ%lgm& C'Qt be txf'ammltned dnecﬁ%&) a'cli etf_f\];?redld;%la# CSySt ens
section as an |np@pmmccmpp¢emmméma%wnnr@mtemwpmedméeewnwhshem@h t hat each
mobi | e deV'C%m&ﬁ&ﬁh%@ﬁmﬁe&Qﬁé%Q&mQQQd&&%%H%ﬂkkﬁoﬁﬁG&QQ%QQQM'@ﬁxmﬁﬂesonﬁ
enbodi nents, the invention providés nobil i cati ons operable on
platforms andy ApEkALIMerieyaeaky Tttﬁ?newleart IE H’@Eti’djé‘”ﬁeaﬂ}%'i‘ lﬁﬁetelt PR oS,

Bl ackberry O&iith :ﬁd‘é@ét@\kz@ sc1®fr ab@@sives the compﬂb@xed&ﬁlabﬁ§eiu6kfs ait dn@-ubdawent i on i s

glr glh:’IB(;I \e/:(zjﬁra]fe)l(pgl ?nce t?l{) new c){)ntelrl}caﬁ?he cmmled ﬁecg ()atlnsujl():[)rlll%\ ? con%ntgo [hg elld[]t%?lﬁ g; egf ogr ?Eg
producti on ser verln sdyei enpodmtrsrtie g iyclgereqoat ddbaspehiplgcas taqulgned agy a
client, or b %{d%uglrc@éttt&gs %%rthd?QdJIP&ata 1tcplh5a§cgcr§1§rrmtlnctﬁ‘twg Qd?sonal to an cn(;- he
nultl-phase conpilation is highly flexib custom zabl e, and can be
used to wri t &Canyhtpbrerost 0‘dlCTOF“é?ae‘h‘tuntﬁ’ﬁrnérﬁf%“pd’ﬁtaéﬁﬁﬁl gl“’é?t‘ia% &WptdMes | each
section incl u@hi@® RRY.@IGHBh@H U, Qkh&ﬂﬂhﬂﬁkoﬁ@Qmﬂﬁh&hhMﬁﬁBuﬂB%oﬁOnpiIing
content in ItLpIg ﬁhgseii t he to%at\annunt of data that is processed is
moni m zed. THI'S*BIPGalie E8 T YRAPFEY EARP "Benadfief % by optim zing the conpil ation
process. For exarikeycpliaser taneddgronkya en doméc dadescwhéncltidret sidur ce
section is UHQ@&@Q \tctéxn tvmﬁ'cyﬂtlngg H&0 erp%dutﬁﬁgdngt@setonp hAGR L%m athe
conpi | ati on of phase does not need be repeated for each individual end
user, with cé&ir ﬁ’é?"éﬂBP“é“%ﬁﬂ‘ Pryyenarsd tﬂétuﬁeo g ot gquppgliregtly fiom gng

effici enﬁy Eiélbfoh@ﬁlﬂp‘feﬁ/,el mh@gﬁ@ﬁ@&,r(ﬁt cpraser dnpat ﬁiﬁﬂyll‘ddﬂch&tlﬂﬁWﬁtSanOf a
section has ¢ can send o arts

changed for P@PFﬁgq“ﬁPg%?§cwﬁﬁnm&hgfﬁéwﬂ%éﬁ§£“?1W%Q“mngfgﬁe% rIB‘mo%lomg user
speci fi c confirbatnpnhat is ppiagese dig,notdeer dipyetlalidowie pydpiaser2r.t o be focused on
general data, forg €XAMRkGeihods of the ﬁyatenﬁo@ttdd SELN0ES: Rfmd ttavmament ion can
quickly and reli g stream t he conpi | data sections to devices in a
format consi Stgd s ‘df“OB isrfiakyprog dvkaies, devgtfc B RS EmPHENEsnEPYY HaeRiet s | ncl ude
the content to be delivered. Pha% | of the nulti-phase content
preparation process can be initiated by, for exanple, a first |logon onto
the system a request froma first client for content previously not
accessed by any client; a feed manager retrieves new content; a producer
produces new content; a schedul ed event transpires; and a producer pushes
content. Phase 2 of the nulti-phase content preparation process can
be initiated by, for exanple the receiving by a nmenory of a source section
conprising content; a |logon by a subsequent client; and a request froma
subsequent client for content previously accessed by any client. I n
sonme enbodi ments, systens and nethods of the invention further optimze
server functionality through a process of only perform ng certain steps
mhen certaln condltlons are met. For exanple mhen phase 2 conpllatlon

. o



FIG 1 illustrates multi-phase content preparation according to a | ogical
sequence as a result of client navigation. FIG 2 illustrates

nul ti-phase coatent, Breparation according to a |ogical 06§ 032 result
of client navigatl on vﬁiere content already exists. Iqi % 3’ [ ?“F'ust rates
mul ti - phase content preparation according to a |ogical sequence as a result

of content changi ng 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 manually sent event. FIG 5

provides a blgakn dicagsirmiQl co%%ﬁ&cﬁd”ﬁ%ct@%@ﬁ Bthﬁgpetcf?et@&&&t@hcrktﬂé‘ﬂm%ﬂgﬁts of the
i nvention. Detailed Descrip vention generally

provi des a miPeFiBhiseye %’i‘hedw g‘?”ﬁ Pttg&ﬁea ”‘c‘}"i“é(ﬂ]f“}l%@?‘t}‘éV?]ée(ﬁr}laéjrﬂ”"?)?‘epar ation
process that faptdrive.zes handhel d perfornmance, responsiveness and reliability
for content nanag A ul 1 - pha bartitioned

cont ent pr epar at PO EaSYAUEEy orcone: 4y B SR BERSCIAMME0L! L 0P

cl i ent/ ser vervhenitisdhitt needetia germemnple yigtusanraaaests seritent weickies usyrdipyyebf cont ent and

behavi or (hergabddarangab ifitnR st &Rk aRRlind @2 RARGD &leQsted ) LELNEB, Of speed,
responsiveness and reliability. Content app constituent parts, called

sections, ar ¥R GNHO SIS t?“’éﬂﬁ 19 fhe U@y &7V GO gRsEdyn SO thapy) y

content app se@tnt.Ons ghiady qlstaMeaﬂ;theanng]edamal1yameledhmre¢bﬂpleltydt ftcevanin to the
naVi gat ed tar et an ItCQCe 1 nancai recom ltl Q (pma ecgqeicatlon w%qe Qtletn’?ll t!(]) 1€C| I ent t hUS
mmmzmgdaa%nwcf?t Yad d’ns e pus SHedE i eal -tine to
the client ageqestiesaicnt ﬂt?fOUtﬂ@ttOéthheeﬂomgll%élhamghﬁfommftbhlewspeqkwer (or it can be

nmanual |y pushed if dasifRel), ihiSnRBIRIENG bRE RS el Rlint DRk LbigN to
attenpt retrieval of the data, Further, a |logical partitioning between

client connectd iidbly anr o BRESHT D BpMPHHITH PrcosRu@e drdteinahidetr f or t he
client, as cl#ite, caBRGE tah \Aiptttyieﬁﬂidaridm)h&maﬂid Mbdedsor Ehelapmﬂuatcedrectet\@m

probl ens t hat My, occur durl ng..server Qredraar at n sta In
a SOUIce, s Q?_'C 1011 10 od tl()ll semel In Ce dll] mb en q '[ 1¢ \O%II”fe B C'[lOl] 1\
certain aspects, Pon providesa genera server content

managenent sy@t‘teﬂmﬁaﬂ%haleieratlmlmedemrﬁwdﬂ%ms the |nvent| on optimzes the

delivery of contept sfuteRRBGNELHSH in the pam@@%l@ﬂttt idgbd M&r 86 whiReGb hent s begi ns
on the server-side as one or nore Con% sections conp risi ng content. In

certain enbodyRBffsectiop HVeUCBb“j”eﬁ'@tC%m%ﬂeéd‘)@l‘Wineﬂé’c%ﬁlté‘ﬁt%cmbi‘ﬁ@%‘“%‘&| ons, for
exanpl e, as X¥Mentare wi tten by a content pr oducer The sections |ncI ude
el enments that deslerl be ne Hdl ng exa | e navi atl on between
screens or how to 1r%p arausc 11801{1]1181%11'_1caler¥v1l}ta8001 data asewnc can stme Fro ng for exanple
aspects of smdefelmalldaydms or which actual w dgets eX| st on screens; and
actual data, inclyding.§0L., %Ak & E&fc@r&ﬂ&%dto‘Bt&%ﬁ#Qhohd’@a&ﬂ&m Aser input
text data, authored text data, or RSS feeds. These elefrents in concert can
be said to cORSEIYETE seeivnerkborsampisahralypapio section and, optprally. andeditidt and
behavi or" cafabient hougbhpiRl s@sonaln @pR chddhhd’tltsﬁtﬁc a;pcpdatdmheft@utrefcuam is the
(one-tine aut hor ed dt)i ut abl e t he Java
VE client or FPHARE S Vi %“vx?td Cﬁ%‘t ??88"2“38 Cr‘ffng ‘t” H“‘B‘ ‘gﬁgfogf‘lmléscfﬁ'g i nner (or
content) appinﬂhatsluzi|detatt@(r.llnb>y1 stdved pmpducertion Th@ci furethe appilpdseermde execut abl e
and real -ti rr@mﬁihl%l (e Q[Sbtaf%gtL @anbﬁ/ak@dtﬁgj&gld%hﬁc@@ctgﬁs cmﬂbﬁthg 3048@1% egct?ognt ent
preparation process on the server side and int eractl on Wt (outer)
client execut'dbfiferent group dafpifenys 1 Byiequipiing disTenieuret eeihtehith an%‘ﬂ‘ﬁg‘é‘ﬁent system

t hat provi desenf. LHthuamtd hRbdstof 0 ilveies eebtoytut yonegtuemmab ikypesyof nmobil e
devi ce. SySt com 1nat;10n or %oxsrl:\étg 1;[9' ?)Qotexp logafeangg uno ﬁdn} LP gl gt?cleéal st _OI‘ age,

present ation, revis time
interaction ttlbsed@ui %eelomseavsnaicmocetthcmamt etmordmrmnmsse cggnb@mtpraeeseat i on i S

easily done using, %Hetﬁ'\%hehé%etgtctsqg%Bem#acngch caemat{c&tceﬁblﬁhmmgt@ most nobil e

device platforms (I ava nbr an, W ndows bi Bl'ackberry, Android,
i Phone and o‘teﬁtt?l“'st)’1 AREPlE- & ‘?‘edé“&lbw produgst dBPEST b DNEWISRIPRHES as t hese may
ari se. Systens of the invention“onprise 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 perfornmed; and one or nore client
applications that run on end-user devices to deliver and allow interaction
with content.



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
sections to t server, and output as client se packet
format to be g%ﬁ?@ér to users through the client applﬁ%hﬁﬁ%nggs je web
interface can be a stand-al one application, for exanple, nmounted on a Java
serviet 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

Standard Edi tdRpicd\ 1%&1uc§:@53@rn§1@¥1§enzstgﬁIls%ﬁgrfbeﬁ@m%@Hertdo%ntfngtaztoﬁrgd3§th@-| so used.
The server systemis divid into several separate applications. Each

appl i cati on céﬂwﬁgnfﬁﬁ“Uﬁ”?ﬁ@mﬂﬁ% forgramagrtigley %PW”H@“PﬂWmFbQQ?%Er using a
Vi rtual thhumemnmmﬁmgamemammﬁemvemLﬁmmnunrcates both internally and
packets, ﬁs.““n;“aT%.P 18T BRSSP REr O e S B Bt o
side (i.e. uskeagn Qﬂved%bbﬁunlteemﬂadﬁel)@errcsn%md@mu@ﬁ nigseixgduerftieghcontgat CFllor m of XM
paCKEtS) TthﬁﬂEW@%xQMﬁéﬁ&kﬁ%ﬁQnH@Q%mh@@qﬁﬁ%KﬁLa%QﬁﬂﬁimMPemnQﬁﬁ““”'Cat'ng
with the end user client applrcatron The client applications that
are run on noBPYEMEsyThas 25548 reiorde weampijation piogess WECIITEISCA B9V 1365 | on,

al t hough it haﬁo@hsdmoeenaﬂortadmhmenﬂna&awammlamhoﬁnsmﬁouchdﬁﬁmmPhone) and
nonM DP pl at fxgcltlgnsthgt i acr've‘?l 1naglst 1 9 ob g Fe dcpe[n appl i cations communi cat e
with the gatéway s Via 8ither yf&ﬁf BS6dket connection (preferred)
or over HTTP (falmbﬂdkynWmeyendhngdowmavd%DQMhmthmﬂﬁheCﬁﬁm@m$m%ppl|cat|ons
can be built ghi,fERRY z\r@ranatﬂ@@spec#aeﬁﬁydrowa%lent gruﬁgtm%p%tcfdng pl at f or ns
and technol ogi es (i.e. Java, Synbian, W ndows Iackberry, Andr oi d,

i Phone and of'iKp&y *C“F‘F thediipt B AR SEE ad’?‘é‘f‘flﬁrqﬁ%““ét’r @ cRpcking ae f AMMBICRIE ur e,
systems of thet bfn\sambr cm cmtﬁe&bbcttmtxﬁt ﬂ{abe\/ﬁidybcsdd’lateghﬁtélsbfdl\@afcd ute@ apOrt the
leeeQ;S?gr’)r: : (Séz?ﬁ: Iﬁb%ﬂ ma{)uttmv ﬁtte rqu\lﬁno ctrtoh 8ata dfla on ﬁtg HXc’lbcet quéllle lgr)o(t) Ithee 8Fen§ CTS I‘eglgt[‘lgst gf
t he needs andorcreamdndigeids, bhﬁqhﬁdudbwpr@keowgdwwnmvﬁdwneubbw@nnﬂappl|cat|on
is tailored h&mh?%f&@%&bﬁ#&é&nQﬁ%ﬁﬁﬁm&&t@h&§m%%hmﬂ@m$@'5 regard, the client
application functions ke an "outer a he client ap Ilcatlon
functional i zes coOWE &rentigeriebleythadelyery ecgrg}@rem e 1 TR ¢fdrm t o t he

devi ce. corkgiBd £6onCtb eatidnotrmc@etr&teﬁr@dlsusddngletalne tonetdr tb ﬂteetsltt@e@f,a_ t akes
fownt oad or - SErEhiF iR SeBEINRL: 1 P Fhe TR BRTRMN RHGGA Che

gat eway ser vérsomgpubadonentye cohtie app iapphdiciat scem loBackgenbumd ab weiges, t ext,
coror, and | ayaut 3, 6 Ablaihfil bt GRS bOhLGH: Ao, LAFRIREHEL B Ser ver as
well in real-tinme. Fine tuning of | ayout 1's | ed by the client

devi ce |tselthmtOﬂ“*@&§¥eﬁ§“o@“¥%e“PHW@ﬁtmdﬁmMéﬁ%”BYW©lnaIIy devel oped for
Java ME. In cert arl rbnemodmfr@nt §dm kh&aq%}é&tl@ﬁnh@lﬁ@ﬁol[ﬁiﬂoh badarant agecof the
Java ME standd p! t | ﬂedturfl f qobr § FE Q¥m i ncl udi ng
SV, MVB, and “af 5’105’%@1”" ‘3%10881 ‘d‘§‘é&pp a5 e °°8é0‘t A AL B TP PRI Bages,

audi o and vi dedurctratlicamwhbéeuph oadédirdtioc ¢tamplgabeweylc smplisegpn cabdre & he

| nt roduct | on, ol (P8R 8RS ARA RENLLLEPHCNSGE B8R, ASYLECR ni he_Syst em has
been extended to support additional features avair l In these devices.

| nt eract i vi t §jodimgntidy caicatapp eande cxopehine thF deyigeand ﬁs*errt%n, thag devickainy t ypes
of input canmbﬁni@ﬁthh@n@doﬂym&hﬁ client application. Users of the system
can supply data ite be store base on the

gat eway server. k%??“dﬁvg”ﬁ?gdggdﬁﬁdTﬁftﬁ ghfﬁﬁ?j éﬁ%ﬁp 4" User' s nane or
a chat nessageratihgsysetah, i eavh povigtdwidahdr dvextobanapBdanod. diach mgbiit S, users can
al so take phof,0s AR ﬁnerroﬁlawearoﬁregragp audiop sxao@ﬁhymfaﬁldm b gsul ting
multinmedia files as 1nput sent to an store e server.

User - suppl | edSearahinpdiel itein Aseordisg swens aplimethods glebroinwnionsen veng
dynamical |y, such that this input can e incorporated into content sections
that are, in-turn, delivered to one or nore users. In certain enbodi nents,
data itens are individual to an end user (i.e., a user's password, or
private nessages). In certain enbodi nents, a user's input becones a group
data itemand is incorporated into content 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 order to deIrver the often srzable and conplex content app content and
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Systens and net hods of the invention segregate delivery functions into
different phases to optim ze the preparation and delivery. Preparation is
partitioned f&gn%gﬁuggery by a | ogical separation betmqun%gﬁngggggctlon
server and the eway server. Phase 1 source section co I'onoccurs
on the productlon server. The section conpiled in phase 1 is then
transmtted to the gateway server. Phase 2 invol ves obtaining the
new y aut hored content-containing source section and nerging it with any
content that is to be distributed to a group of users. Phase 2 occurs on

t he gateway Sf@lre\ggﬁm@mngwag,%g@&cmmﬁﬁm cs@filelofor nBRASEpZedfséiibier i nvol ves

detecti ng what has chan and only sendi ng those things forward. The
dynani ¢ sect i ‘9 7% e%%“@@ FW%H“PH@%hﬁgﬁﬁgm”ﬁﬁHmHﬁP?“W%?“g%ﬂ%%?wend users
(i.e., those<mhmhmequeshwmﬁmn@bwﬂ&@@emﬁmpmmmmnmwﬁmbasmmhamgﬁd) to produce

a COITpI I ed Seﬁ%lat%o 8 stems &/th Fan inctude ?atx EME ?hgn%aigg%lacgbeuggs chmd or For

exanple, a co op an user |C|pate in a
contest in whedh users wat ch a baseball game during mhlch each tinme a new

player is up to bak.gahibie M%%rn%elg*éﬁ%%1m§<*3§s§b thﬁmm AYEL oW [k LanSRR€a 1N this
exanpl e, the users nmay be conpeting for a free ticket froma prize pot

consi sting of g @P@““Eﬁéhmﬂdﬁé“ﬁ“h%@?O@ﬂéééé%“ﬁﬁﬁwg%ﬁwgdeh%& win a
free ticket, ouﬂ{clplodﬁdﬁGn rieZ BcifpOdutonttidaplateed, blife Juppisd BXadRhteor beiagh tine a

pl ayer goes Uy witten at the production server
conpri si ng thR?wg?“m%m”@ Eﬁecmﬂ?ﬁé “ile is then conpiled into a source

section (phase 1yﬂamahs@hxwm@p¢m€1@h@@mﬁyﬁ@@mveu%MMkah@dgaﬁehﬂﬁﬂserver

the source s&ghd A nuRRPRRIALIEC Babhbng sm1é¥egac§<eaﬁgﬁmlu@ﬂg]a@ count of
t he nunber of free tickets renalnlngg are then both compiled into a dynanic
rC

section (pha§%ml273“0"r‘|’féﬂ“te“f‘ g datg dpmy oBRifeg ©MEH T HYtiiinPhere tdhtent s, "t he
dynam ¢ sect ia@bynt aﬂdaﬂagmm M@cdsﬁflﬁl’ﬂﬁﬁﬁm&m thu&dutda&‘gnlﬂ&erbeSeﬂMfye and

consi oting ortzns B s atuERTPERE o BB RSN PEE A Rl GBR R 1 he user
client. souwfh@gen 1sulehadllﬁ)>sm¢mcyngmcm¢l ugs dagp at el 2, ﬂ@fcom[bllae«ntofphnxt i at ed

activity ( SUQQoea%otanQﬂb B‘Qle?e@tzed ﬁ)@wcg%tdl\mgdlteﬁ)d BeWeih Shlifribic s%g@ﬁ ing a nenu
itemetc.), or because content 6%P@ave changed on the server (e. 8 updat ed

RSS feed, prSHUCEP AR ERgrgednd K- ha%awe PP PR 2 flgtghlich

navi gat i onal pﬁ@mdloﬁlaﬁgﬁ&wé(ﬁcﬁlﬂeﬂﬂeﬁd AWth®RE Barty thaﬂfavdl@&@l@&ﬂia@e(ﬁféhedm ed or
ad hoc event

supplies a pr&ﬁmgffgﬁn g%&%?meh“dﬁrgtm%ﬁwgﬁm %I%mm 08?@%m?%§%ﬁFces and
prepar ati on 8hherebgakovbies rheow itdier fedisadron gercaddatd &r campont ent app (i.e. the

same for all userggfs atn@ﬁlctﬂ@og)oflﬁyﬁlbunﬁ§n éaHﬂQ@éy Qa@‘i’ch@ﬁ?ﬁﬂ%%% }fr\kﬁ I's known

as phase 1 contenft preparation. te al so does not
user - gener at & Yetos® (i B fi"ﬁ’éi SPRTRias Ofu@@w @C&%p*ﬂ%fsfhat&e b@watpéckefommn to
and gener at egclaye thikdohiclt€bcUuRBYcEl, Nnor with client connectivity. In

certain enbodi ne m su i es a gatewa ication. "Gateway
appl i cati on” refg%%b18ﬂ§C@éPp§“C%Uﬁ£V?%ﬁ§’T¥ m@ﬁﬁ%ﬁcg mﬁy% hé' system and
the gateway eppblccdtitdigocanc hesysuppd icedstiipma fdedioabedngeatpewaysisertver

whi ch can compriaey ARy a@gd%iaﬁ%qpll&rlgv% nQ¥ cofntzeﬁt § 0GLRRALL YevEan be

di stributed over a conbination of hardware. The invention Is scalable in
that there c%tﬁ“htea%h‘?@u%é‘fcmdfanij’afbeﬂ}é)?P&Ht&‘}cf%‘a%qqé?fécmto nmeet the needs of a

specific ci rCUWBﬂ’Ed@@Qot thd'hl@ﬁlﬁ@d’s@-&onteﬁt @@&@M@m@p@kamﬁmmm fgat evvay server

i s discussed, but nea ant to |pc ude enbodi t wﬂo q}

functionalit ‘38?6%%”6 SreRay B Picar ”8%“?%”%?]%15 “ 8’“&? €”"oF “nor e

appl i cat i onssubssticotrlicarundptagonaldnya dubscguepipllicre thrbyntanee\gouslyveoessseyywver s, or

w thin one of, npre virtual machines. The gat eway application(s)
handles client connectivity, resources, and preparation that are related to
"grouped" end-user generated data, such as the above nentioned user inputs
or chats (phase 2 content preparation), and al so individual end-user

speci fic data such as usernane and age (phase 3 content preparation).

FIG 1 illustrates multi-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 suppli |cat|on programm ng i nterface (AR L j.ent app
136 |ncIudeseQO%Rﬁ%EQV|em1controller (MVC) 130 that conf&%ﬂ%aegﬁﬁ%%lcatlon
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 Contamﬂbﬁgmﬁ%dM@ﬁ$tyﬂﬂﬁa&ﬂﬂﬂkh@&%&hh%&%n%ﬁ&mw%h&éh%mk33
generally includes a platformsuch Java or. i plies an

appl i cation d?BbWﬁWﬁﬂﬁﬁ”ﬁﬁ?@??ﬁgem(ﬂpﬁT“T §”“@Te@”vm%ﬁ%mT§?PtWBi%ﬁes a
nodel vieM/com&rmﬁbemp@NME%p&Bézﬁm@nmm@nmmekﬂweeumugwaammﬂnmmbmmnaMe
server; re-cregtes the at ast one cont o 9 streaned
frontthe serveﬁchﬁmmégn\Vm SETRL 3?%c??8ﬁm%3?§g%n$?%§l ?%P%gg?%%ne cont ent
obj ect 139 awumenywntmEppbemtemmﬂenpe@ﬂ%swenaﬁedMnmentmeeeatn@he@3|east one
content objeqgt Wtihqt he native hardware APl 135. System 100 i ncl udes
a nunber of nodules. In certain enbodi nents, these are included in server
110. In aIternat|Wém@Wﬁ§&Fﬁéﬁt@@meﬁéﬁwﬂﬁﬁupémW§ﬂbﬁ%?F@@ﬁObvmﬁbﬁ%dlcated
server, or SQ&Emﬁm@uhﬁﬁ&s&m%l@%ﬂﬁ@hﬁo@ﬁﬁ&M&ﬁuﬁaﬂﬂd&wﬁ@ﬂmm&mgm¥mﬁ&du|e 114,
and user rmodyl ? n snc coPtelg an aving % 163818 1t?0a\£tltt9£]§ at ic'3 eecl’ttoe 1d:tlheQ whi | e
product i on moduf “T@EI f d Separate. “dedi'cat'ed server. In sone
enbodi nment s, CplnIpUtJIUtntipﬂJtilngrthdmrmﬂlM)@CuOs tga @Alem qwm“-erface In sonme

enbodi ments, servgl hhQd b ﬁﬁth@xqmlé%ﬁt ;ane IRChInBE peBRIA i dBingaset of
instructions for causin e nmachi ne ? perform any one or nore “of the

met hodol ogi e$™p %lcudseeﬁgtferlenﬁ“ < i PG 681 BB AR Sectiphes ChartngTe

operates as am&hﬁmQﬁhﬂﬁ@mde&hﬁﬁmmﬁnnay be connected (e.g., networked) to
g;gggl ,?3'02:: ngssellgé(%a‘meoegn \é_\é)rélfn% th{e rrP ]]8%&%pel tncFude\ com atm %%Htge}{thgto\e}\tég‘t ein the
envi ronment , nore EScACpeEPMrRAGHI Melt e taevwewntmatp)eefnul( o odly stodinbut ed)

net wor k enV|@gnggn%%ﬂfgﬂhﬁ%ggghg(ﬁln certain enbodi nents, production nodul e
106 is a client machine and atemay nodul e 104 is rOV|ded by a server

Tachi me 110 i coRINIGAVE BT GO A ha ogiciigrerver or aoplcal 1 WP BRilERb odi ment s,
machi nes of Euhﬂ:cébﬂbb&ﬂﬁhblaﬂe(ﬁlaﬁ] TR accas cﬂﬂﬂa&l&S@ﬂly utc@ml&efﬁ(feorfm tehemraattiaodol 0gi es
((jg.sl.%; I, bgd Pg?éteétgci @abfdo dl{d s‘snt ,&S‘glﬁg'?;g.n t. [F%'&g oh can be v&inttr:n mg na CO srecettonp \t/)\g)t;

appl i ance, amn@Nm@nMWh@uteammw%mheﬂwmﬁmhmmdg@fagmwamyfMmehwneﬂtapeble of
executing a g@ty, ogtmm%mew ABREALERIAL LS ALAE YERE) that speci fy
actions to be t hat™ ‘machi ne. her, while server 110 is
illustrated as a S|ngle machi ne, the ternt machi ne” shal | al so be taken to
i ncl ude any coIIection of naqhkﬂ@&myhatmhmﬁmvw@gﬁlIy or jointly execute a
set (or nultipleg@g of egruct ns per al ne T gaof t he
net hodol ogi es di ‘H‘ﬁ&‘@thp1“°“m°“£§m%n5m§%”ttﬁ ng%a”%% “Wiul d
recogni ze asremécEsisarnavigatiopest - sui ted for perfornance of the methods of the

i nvention, devi cegs b3f,ad nttt@ etewaécmr gettnutaendnmm BESa sdqfentc AT er r ed
enbodlnent they are each hand R i ng devi cés suéh as smart phones,

i Phones, tabHéﬂ“%éﬁﬁﬂﬁé%mmpéﬁ@bﬁ@m“PBA§YC@éﬁputers or e-readers. As
one skilled in tm@@rlﬂuxmwrﬂtltﬁ gte@.gdahtzle pRParitRE @S&SAMY tOf lofies teqsibd #d f or
per formance of the i nvention, computer systens or machi nes

of the invenFﬂﬁnﬁ“ﬂﬁﬁﬂﬁgwgﬁgngFpHﬁW@°%F€@Essors (e.g., a central processing
unit (CPU) a graﬁhﬁ@smpnaﬂemmlnguumn$M@@¥lmmmaubEMM)oabﬂﬁﬂﬂﬂum@m@ny and a
static memor ., Whi& CRPTUNGRAL S Mokl £AGRAf N2 @ bus. Comput er
systens or machi nes accord Ing t i nvent i-on nay further include a video
di spl ay un|t (e.g., aliquid crystal di splay (LCD) or a cathode ray tube
(CRT)). Conputer systenms or machi nes according to the invention can al so

i ncl ude an al phanuneric input device (e.g., a keyboard), a cursor control
device (e.g., a nouse), a disk drive unit, a signal generation device
(e.g., a speaker), a touchscreen, an accel eroneter, a m crophone, a
cellular radio frequency antenna, and a network interface device, which can
be, for exanple, a network interface card (NEC), 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
executlon thereof by the conputer systen1 the main menmory and the processor
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medi um' shal |l accordingly be taken to include, but not be limted to,
solid-state nenories (e.g., subscriber identity nodule (SIM card, secure
digital card &%g ﬁ%&gkz or mcro SD card), optical and q@gq&ﬁ&&MD'gla and
any ot her tangibPe storage nedia. 2. Sections In certain odi nent s,
content in the systemis organized into "sections". A section |s a quantum
of content. In certain enbodi ments, sections are XM. files that describe
either a conplete nobile application, or part of the application. Larger
applications can be split into several sections to inprove speed and save
bandwi dth. Thi s aflOWs§iads adidRRliherth ofDst@RREFAl tO8:hiA cRBodiRGRlethe Of t €N
(e.g. a chat), leaving other sections to remain static. Each section
has a unlque‘Pﬁ“m§peC|f|ed in the section header. Sections can be connected
to each other using their ids. Sections are stored as XM. el enents, and can
be parsed into objects using an XN&&mc?BQ%QQ5nbUI|t around the Java SAX
parser when handl ed by the productTUn“servé%—‘ There are four types of
section: 1) sourcé®ewkirons, opened and interacted with by producers via
the web '”terfaCeT@%mQMBﬁ%h%wﬁ?ﬁ%%@@%mmhﬂﬁ&wg%Quﬁﬁm&&@@ﬁgnéﬂgl&ﬂ&ﬂraCted

wi th by end users 3) dynam c sections, that can be opened and |nteracted
with by end u‘éf‘@f“gt‘%)P‘%%*nﬂP WHMEeeIRE pcrf%!a%ncw*v@mﬂéeérﬁsewﬁw di f9hd are
ready for theogéanwekagtmentdgbtenier to client appllcatlons In certain

enbodi nent s, sectAonﬁ aseEaln the nln%

Table |. Table 1:" &8¢ |on PP RS
i nformati on teHats astiowkaveoainyentyeangganntlyystanhie ogtamiyeedelignd fneyat adent to t he

end user heacﬂ,@ﬁavgpﬁ&x@iﬂaﬁwh&% doREQLIB RRdheliNg el mpéeglnes?mene@ldh@s and

folder id Main ject the initial object displayed he section is
J P
vi ened Style reliability. Content app constituent parts, called sections, are cached in memory on the server

for speedy access. Only content app sections that have changed or are immediately relevant

descrij.bed in
ntelbé\arapond)troceqs l}]]ere y gcg(ﬁ‘?)gtlg\ﬁfélgi

to the navigated target on the handheld are prepared and sent to the client, thus minimizing
data bandwidth consumed. Sections can be pushed in real-time to the client as a result of data
having changed on the server (or it can be manually pushed if desired) thus obviating the
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 onc or more content scctions
comprising content. In certain embodiments, the objects are XML documents. These
sections, for example, as XML, are written by a content producer. The scctions include
clements that describe behavior, including for cxample 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”.



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

section Serve ] an array showing all the server <
(hi gh-1evel o Jgﬂ@%&% y) Obfuscating rules the obfuscat |C%§}S?(m/gs°“3lf 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 server. T’hﬁs QabENa bRl YT dl%ﬁlﬁ?ht %p&i@tﬁ &b v@ﬂﬁ 48 ) t1%he bQerl apﬁ
correspondi ng sections on the nobil ication, The client agpllcatlon IS

never sent aHymﬁéP%“mﬁﬁ@§F€§m%¢@%W@HP@e‘b?o@%@??@ﬁ%whhﬁfhﬁfM:ﬁ ' 8pen
| nst ead, eaChP&m@ﬁmth@ﬂ&&dﬁﬂ&mﬁ@mhbﬁﬁblGﬂmemﬁﬂﬁnam&ﬁQbMQﬁsmé&mMﬁﬂﬂOMﬂlOaded
again in whol e

dat e. éod{,l?eb n@hg PULTK dHI[I; Kgl%i esglgcg gaéie ag% rﬁ{i]%m%c%wL%ut ee by?clgcos %l%gtgo%gf : rS] lrJTIF))I’ teo
det ai | bel ow)nultepiRrtedmontént prEyatiangorssodreeser side and intgrpetioewitlatha (c@iwbodi nment s,
cont ent ObJeQLéngﬁamB% text boxes, nenus, conmmands and other objects-these
contain a detail description of a content item including howit can be
interacted with bifcaieriog sipalss 2 coygat anggeanent syyspdatprovidshitl ard regbjtiset ;

"hi gh-1evel " iaksdik&Cdn rﬁf@i t?[ﬁi §f shae dank yseiRmt behSieveredn;enandhe dr@ibd, evel "

concrete objects ct ered to a
client appl|6%P%%Wm9g§”¥%ﬁT”?@%ﬁ%“3?3“ 1%%$Lﬂyo§8m %ﬁwhgﬁﬁg%Fmd'constructs
(e.g. arti cl esyradiiato deags' wberh dn dirgipleayadnaisr @otehtyerea@ong @mty dotenmgar e par sed

as server Obj,@el BascAERAN LkBRe GLiEm TR ntasdl%né@evgepamgeéemadeo audi o)
used by client appflcatlons ectlons can |ink to resource files where

needed. Y@@@tN6W§WéW@b%bﬁbﬂ¢@6’6ﬁmPHéP§@?W@#@whé*%f%@FHéVmﬁﬂﬁesent to

the nobil e applenGalifoOR,as GBSl Bgeas little proceSS|ng as possible is
required locally, %mzem{shed in3

bhases. 1 epl act PP AR ATRUET <56 Bt KPRt SHEGORE) cot s
Fi rst, hi gh- lelednaghjestcdsvet! hadnd ascedarotnalgnid 2 ggeray depemtienthe dule ottbapi | ed and

i nser t ed. Se¢oRGecideNth aﬂ»%%;e cshﬁa@&g&%omma& %ﬁﬁge gpge%&@daanlsomm&nleed And

third, end user-depéndent content i nsert usi ng access levels to
contr O| and/ cimt ehgias g8t enﬁﬁter pﬁé/é:ﬁ:t to fi@fve@ﬁ@ allpavdptgraction 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 featurcs 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.
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Once a section has been conpiled, it is ready to be delivered to a client
application for consunption/ interaction by end users. As can be seen
fromthe foregai Cription, sections supply the basi f
content for sgﬁwﬁﬁ%gggcordlng to the invention. Content]%H%¥%@&@§% emis
organi zed into sections, even when a higher |evel of organization conposes
sections into nulti-functional content, or when sections are formatted as
packets (for instance, when they are transnmtted as conpiled sections to
end users). The sections represent |ogical groupings of w dgets that should

be treated as OneTlHeryllEnt %h&h@n\cﬂ a't QQI’uﬂ 0§%§$1!e@@§ce@ &@%Jpﬁzalw JBlyvif @hbyer y of
content to the client, as content be segregated so that

frequent|y acEligy %@W@EstﬁWwaﬁ?éo%ﬁﬁD%@JW@@P&?&H(WHY%‘$W@?FmHWm
sections, | eaMlUPg)leftfhﬁnsl’(QxSIt asQfndioh®: mpﬂleﬁﬂ’b@ﬂfc@t@ineébmmumcate withes gacvelyi ent | ogs
on, the section re st obb e initial
section dlsplqﬁlVI QHE? ggggﬁ‘%ﬁfugnmgm¥wegpmhﬁlmglﬂ IRF %mﬂgfﬁg t he
domai n of thenappkbitat Torlies appﬁeamonsfcmel@ b in menyodam%élnm @Qvﬂfdmg@n atoiegin. | n
this diagr amspéch@ LaBRY dmgchﬂﬁygggs (QefaOa %?Aﬂlﬁ% R BV %Mgnglack%gxyphase 1is
triggered. §|n1 arl when navigating to a section not preV|oust

| oaded by anY“Gﬂﬁ%ﬁm@Paé%@hmﬁHémWﬁP&é?PPH@HF@FF&HW%V‘Wﬂ%mﬁdvﬂaﬁiqon conmmand
will be passeag: 1f1\FeQﬂiBntn|ihﬁcsgﬂEl@t\{\@bj/ qtlﬁomﬂaasai td p6rOmE anrht apfiRpan ad thes aomeit he
production seryv ) r,navi new, secti on,

t hey becone #%H%§W@¥ eg%miﬁg1§ ie“’gmw“ %ﬁﬁ?&gﬁw]IW Yﬁga%lP%n (i.e.

t hey | oad a dyhedecosiegtd bapcedsianhidangndstof indivdua peyestam ¢ section). This is

the main ”EChaniSﬂk%ﬁ&&%%%mﬁ&ﬂ@&ﬁ&e@%ﬂ%%%&&ﬂﬂh&ﬂkrhﬁtﬁ{IP%%Q&E% Rushed to
the particular client registered |isteners wll receive updates, thus

i ni m zi ng bahawrwbwtlebfﬁgq&ﬁedlkaﬁbr oBipt PR ZiMAg et PRlitptidwlseeliAreeat

FI G h2 il : USMEI&E@Sbﬁth&@@@ﬂdﬂ STl 0gQdAGeon to an application where

anot her client e n, .or cl |ent accC |

section that anot %@mt‘?E%%p%égn§WV3%@§W5 %@§§%3ﬂ£ placg gt e ageﬁoobjects

al r eady eX|sbmeacﬁedmtmmWEﬁEmymthbhhmawaEMhnwedma&euymhdﬁmﬁbqed to stage
3. This 111 ustdaki6s.ARE thqﬁug,la (hE oATB4) QP11 %Ak B o cgpfutﬁﬂa@dséeygm@

mul ti-stage content preparat |on process | usttates the
sequence of @UAL Xt FAL e Epipuds @8 albberfalbigoptrdled %thfeﬁ@m&w@fﬁlaﬁlﬁgwehmt he
producti on sefVehe. FTmtﬁmls:gQ;wkﬁldyapﬁgeﬁmdkfd%ue&amoh@mebeﬁause t he producer has
aut hored changes

n the content yout ges or navi gati onal
screen flow in tH%“EB%F@WE“&H&““SFCH°%%B ‘WgH% %’%gﬁ gei*"has
aut omat i cal | gmbelimdnsvibesystom tabet full adyapage RSS: fagedE standards. Kl Be ndrmial | ust r at es
the sequence fccc)l[u ?gfer%b%e tcﬂ:ﬁﬁox@qg dir3SME, W%&d d@ahn@&n%yﬁsgg ap@E D& tlfel i gger ed
on the server. Events are special messages (contalning a tar and cont ent
obj ects) t hatcarw'ingg%mag,Cﬁ)eﬁlaﬁndazeﬁcP @ﬁ‘sca'b‘?t? whpadegtg féﬁgat%aﬂewm ‘g’ﬁ‘e@F al action
triggered by i@ddRMENS HeOrHoRL ztaaothtzmuc@é@am&mcmglseg hbdRerdxicaild td 0 navi gat e
to a new screen ordcaus§qg t he $%: gevice to vibrate, play sound, or
simlar. 3. B8ty JUES g lc“c Ad“Reports Events In certain
enbodi nents, an ewemttivitgis asedicitoe gfsvecm;sl df entiycsion.opportyuyict yf itret par ti ci pat e
naquiz o ,SHENEK nFRERKATRIRion A0 Rk %ol QX QR 000 i LREwRERHCT T On
server, ultinmately causin I ent ication to disp a client one
or nore quesPt Beed gk cgre diid “dﬁﬂ§@WVeV““Vm U“”EW%H@@“E%ﬁdﬂétséﬁﬂmﬁh an ad
hoc fashion Bysel hEanRIPHLGEERessRE. Iﬁlrﬁ@(}{tl(ﬁa@stm(lla@Qtanbymﬁlbﬁnﬁmxnﬁgl@dﬁl Manager as

a result of scheduled relative ti des or the con t ent producer)
i Tel'ati on f6° i RPe PRAT: 0B A GG D RS R S Al e ot art

of a qui z). inputsentlonrn¢epkdbmhenbedi nents, systens of the invention deliver
functionality uni t Vi. anpl e,
there is no eq U|&gﬁ.uﬁgm%agvgﬁ¥gﬂﬁ%%ngyﬁ@'%)Lg&ﬂggﬁﬁgn§%ﬁm€ggf%§ Profile
(M DP) speci fhﬁ'dbzt inpyi cprultsl ihcsfperdiefl Gro CPalpet sepgisitas g -Bi- fHiCs&owet ot o cont r ol
single or groups of client application8, creating what is effectively an
intranet of nobile devices |linked to and controlled by the server. Events,

| i ke commands, invoke objects, however commands are issued by the end user,
and events are issued fromthe server. Events contain a unique ID, a
Target Section and a Target Object which together nake up the address

speci fying which object in which section the event shoul d invoke.




Events can also contain time attributes specifying how and when the event
shoul d be triggered. These tine attributes can include Delay, |ssue Date,

and | ssued Da, zﬂg%igg can al so be synchroni zed to tlm%dﬁﬁgh“ﬁngmused by
&

the server to drive ferent kinds of live and/or real-tine applicCations.
These attributes can be used to deliver a specified dlsplayable object at a
pre-defined tinme. Events can also contain an access |evel 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 servery{@lengimiidh Lg% el ﬁ&mcaleumla@p@u SRALLONS: a LR al | ows
events to be used for content delivery his can be used to dlsplay a

speci fied d|§ﬁ?é?§ﬂ¥@”ﬁ%¥@%ﬁ”§iIﬁcﬁP@CH@?qﬁﬁﬁ‘%?*ﬁ?“m“”mcmnﬁféﬁwﬁ ¥4n be
created e|themmhmjpmmdy@em@mwgbmgunhfmMﬂbwhﬁdenmmqmnu@xﬁbemmm&amaﬂ

automatical Iy, by the server, at s a sent to end
users who havgal g Or ttloulp \ SUeQ(e:I‘ llilp(l)lﬁ(?ao Je{nq cantbf: Henalimc;%\é 11100370 d.{eg m(I)O CO%iﬁlltoaﬁ their

devi ces. Evenhsmaménﬁ@@deMOmﬁnmw@dD%V%mgwmésmahﬂmﬁmm%zegﬂtﬁaﬁWe%Q lists
information coptigined by an event. Table 2: Information contained by an
event Nane Description ID A unlque identifier Target section |Id of the
target section (optissR%Y)2rPatigpipae!iamjcarint fode B‘I“h?drf%‘e‘fﬂé(r“g%‘fi UsB§- &Y equi r ed)
Del ay Del ay fcoitent R\VRKpdagd taehetvab getrfa@heht @ngentahelieventtehas akheen | ssued
I ssue date occur responsive to input requests.

In order to deliver the often sizable and complex content app content and behavior (or
simply, “content™) to the client in a timely, responsive and reliable manner, the system uses a
proprietary multi-phased preparation process and method that exhibits several behaviors. The
system sends only content immediately relevant to a client’s navigated target. The system
sends only content that has changed since the client last loaded it (or the system can allow a
particular content to be pushed, if desired). The system ensures that previously prepared
content is not needlessly prepared again. The system enables real-time push of content to the
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 supplics system and methods for delivering
content to a user that involves three phases. Phasc 1 involves obtaining a source scction
comprising content and compiling in external data. Phase 2 involves getting the resulting
scction from phasc 1 and compiling in user-gencerated 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 cach
individual uscr, while reformatting it into a compiled scction 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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Date and ti ne when the event should be issued | ssued date Date and ti me
when the event was i ssued Access | evel Access |level of the event Nested

obj ects Conte X contained in the event At when he..event
shoul d be tri%@é?gﬁ gfget The target to invoke on the ﬁg¥§%%n8%?ggt

As illustrated in FIG 5, when an event is triggered, its specified target
obj ect is invoked. The followi ng XM. supplies an exanpl e of an event
according to certain enbodi nents of the invention. <event

target _section="1" target_object="TBox" <textbox id="TBox" title=-Sanple"

text=-This i se@iod aMifioh 8&hursR@Mec pro@ifol GvePAGK BT cobMled &l FhaseRacke:
</ t ext box> .
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. Tn 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
each 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 arc streamed through a quecuc 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 cte.), or because content may have changed
on the server (c.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 cmbodiments, the system supplies a production scrver. 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.
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</ event > In this exanple, an event is sent to end users currently
viewi ng the object main_nmenu in the section which has an id of"!". The
event displ ay t box TBox to the end users. i ncl udes
t he text box, §Q§G§Q? é%s a back command, allow ng end uséﬁgﬁ?ﬁxfg%ﬁrn to
mai n menu when t hey have fini shed readlng t he text box. The t ext
"This is a sanple text box" will be displayed on the nobile device as soon
as the event is received by the client application, for exanple,
substantially instantly (mlliseconds later), as no time delays have been

speci fied. Inl_cké)i%lv&{bodlﬁllé‘ﬂ@ ﬂ{%X@eE’éﬁl eﬁpﬂléq dé&&%a;f ShlidalidustR@ldyon pur poses.
Events of the invention provide w de- rang functionality. In certain
embodi nent's, PHEHIHY @feﬂ*st%ﬁl“ef of frctienaty sunp edﬁ’ly S5ersien. i the BEYVY sur vey .

Qui zzes applichtion Gﬁfﬂcahrﬁbh@ifﬁ?@dlbm&tigateﬁ/heerlvd’i\/\elﬁdlﬂ o@;ncown@l dnesr wyst ens and

met hods for creatin Z- St a ere,a user is
presented wi tchaLtICés th%l%usnc%‘or?al}/t}/ can% Hetnbutéo‘d afcomgm%ogg%rdwa %Pes Qui zzes

according to ll.l\hetlmweériweomthatrtéﬂfr@pbes@mbecbflwequmlzat@@‘ntoemﬁet tbbjeedst . A qui z

i s made up of,QueSkL a%nmge@% LQBSI, Qﬁeﬁcx%z@ﬁ}n@é%o@& é@mr@;v@l icanLend items.
Table 3 lists different pes Of questions depen at fornat the

answer is exﬁ@@f%dwﬁﬁmH%W@eeW%HﬂﬁmQ'“WWﬁﬁ@f Wmﬁﬁégﬁgﬁﬁ§mﬁﬁ%§ﬂﬂﬁﬁmType
Answer Type [ila@ﬁpl@lsg&'&de @nm&aa@hbdﬁpm whicH dda MMoyatly Ye Fpb IRETbE Si)e oNLHORY | C
question Numssgl%/ecrb,lop\ 1thin nler(]):[I% g(’l? al ma Xhmeguest ion

The gateway application(s) handles client connectivity, resources, and preparation that
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 iltustrates 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 cvents 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 arc 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 uscr module 115 coordinate communicaﬁon 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, cach 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



Text input (strings) Miulti Choice question Milti choice input Single choice
question Choi ce i nput The different types of questions are directly
tied to the diffeL50.Ki nds of user input recognized by]kQ%m 15% g%

mul tipl e choice questlon contai ns answer alternatives, from he user
must select one or nore alternative as the answer. A S|ngle ch0|ce
questions al so contains answer alternatives, but the user can only sel ect
one of the alternatives as the answer. The questions are presented
according to a quiz schedule. Schedul es can be content itens. A quiz

schedul e is %@&m&&h&ﬂ%eArﬁme@%t 83486 maﬁ&aaﬁaed&ngwmm@ﬁm dirse] ayed.
QJI zzes can be tinme-bas th each question being presented at a relative

time specified? gt CPW&’I‘SCGWE‘BUF‘"’@O‘( Pt e ?Wé‘ o He ﬁo“feﬁbObéfﬁ‘i L35t St ar t ed) .
Questions cantedn®o fibe tiprasent@donane ikddcasn @rethek onhmbrh conentdelayisgn bet ween.
Qui zzes can a rk acc Lhe quiz
schedul e. Thgau? Qnyl?)ﬁler cont%nt o%ﬂ d(e)agnd a{ﬂtgl%p ngit?eno or nlole co%%gt oggctfsg)\é lpt)hetgf fied
intervals a q@@@wmﬁwwﬁéPéH%mm to the user. ThIS requi res that the schedul e

is agreed upon beﬁ%%ﬁﬁ'% rec,%gfestfr@énotl hes SeheHLLGcRRe O pTBAR;EO 36 spl ay the
questions at the correct tine Apart from questions, schedules can al so
contai n qui z il hbseaqal ly\Mﬁ"{fiﬁ“ PHOFRS UG B2 RET (5% EBIRE SPRFEDHTARPTB P or

di spl ay scor esgrabohedt&sc cam) abk SOheﬁOd’IbbaBnnqweZa abjeedd s cdntreie (MW ch can
gg]néglt nl ?grens qg} tZlaet\égnnao S cgr%g;;[lrﬁ%a 1%1hwxlth[tf:c scnfr re- c1oaggﬁggtqeaat ons C()tnﬁ:ilttotl)ee)cs(tt dg;)lxﬁZdalng
t he schedul e.l3T&et 1qﬂ@§t1¢dcfn>91 teavervbel [@opidisedeagion hguten disjetletst endorgant  al ong
with the sect)en Y gl wdmr ameﬁtd &ﬁgp%ﬁd hicRthes DR 1AUSRE doARS o6iRA wRE
controlled by the quiz schedul e. enever a question should be shown to the
user, the serﬂi?é‘?tw%ﬁﬂga‘&/*am‘? event to the nobile application invoking the

i nput obj ect thaHWmﬂ&pWEﬁﬁﬂkSaﬁﬂ&uQﬂ&&&H&nhu%hﬁn&ﬂhﬁd&h@tﬁﬁﬂmélther be
started aut Orlrl% I Cdg%l l‘eY'VAfl I&J Ins'ﬁet%!itwe Eodlme’n{si each r&).jd% eax‘sr t 0qu Hg y%lelcgtteé romthe

web-interface. tem BESET abl e above
Qui z Schedul eelﬁmWedmeemdelgchl biamglegnicesy nawddlCtlﬁ)ém'lmg n@ﬁulqul4zaxldtueq1rs

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 (c.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 modulc 104 is provided by a server machine 110 in communication with the client.

In various embodiments, machines of the invention can be, as nccessary 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
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Qui z Text Box Text box, which can contain text and be displayed in a quiz
Quiz Cbjects Itemltem which can contain content objects to be displayed
at sone p0|nthQ)E%$n ui z In certain enbodlnents q§ﬂth%Q ion
provi des appllca I'ons that can be used along with TV ga oW ng
viewers to participate live during the show By creating a schedul e ahead
of time, which tines the questions with the TV show, the user will be
presented with each question at the sane tinme as it is presented on the
program This allows users to conpete agai nst each other while watching the

show, provi di Q@ecHbEINSHSH I hhk 1§d“v1éldaﬁye& %ﬁtly‘é@ec@t\é R&Lti® %ﬁm}@'{%tk)@)f wat chi ng.
I'n certain embodiments, the invention also supplies objects for calculating

scores and dH%ﬁPﬁVPﬁ@p?Bﬁ“FW@F%0@ﬁ6%ﬁ%ﬁ”ﬁﬂF@ﬂ%ﬁ§@P§“§€8?@8 the best in the

qui z. Points for A]U@ﬁt@ltlmd’dls‘m e a“c S&ﬂ@iefzdg&ﬂe :lsl’hec%a;@lh oqbteﬁﬁltﬁl’foﬂ ;ieﬁ“mnaxlr_cﬁr

i nstance, in a,m E ? choli %uest tern gi,ven a
(8] the hods. of the inven 10[1 6V1CCS ahd alea? COMNY e.l mac unes I

numeric val ue rndica i'ng AOW points P Erfati ve 1's worth. If there
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In one exenpl ary enbodi nent 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 sec&bgpumlggzschedule withid1lis called" Sur%ﬁ%mﬁ@u@%f& " and
contains three questlons The schedule is stored as a separate content
item Finally, the question with the id 2 is the first question that is
displayed. It is a single choice question with two alternatives. Reports
In certain enbodi nents, systens and nmethods of the invention provide tools
for creating reports. Reports are a way to custom ze how data from surveys
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text boxes fmdibkeeds. Low | evel objects, for exanple, can be sinple nenus
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DJebcr tion NN
converted via Section ¢Apfioation into Lower-level abjects before t ey can
be sent to ¢Hiént appl ﬁ?étflib(‘iﬁ’??"‘“““ thasiplg opivihe 7 8] BCEE 1T BB & tHe
creation of | Hedwr and speontfisseylyéspokencodmtiemtee. @bjecbigeridNew t ypes of cont ent
obj ect can aMsoodpe added: fitu bRE dSYEl Oith BSe@dndGel@dS 1T thiS 1S nore
appropri at ergilt—content;ghigcts contain the information tisted in—Table 5.

Tabl e 5: Coptent—obj-ect—contents

"Théme delines the general layout and style properties
Content Objects[] an array showing all the content objects contained in the section
Server Objects(] an array showing all the server objects (high-level objects only)
Obfuscating rules the obfuscating rules, if this feature is enabled

Properties] ] an array showing all the section properties
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Nane Description Id Identifier(mandatory) Nane Text identifier (optional)
Style Style class (optional) Access level A set of rules defining which
users are aII eni ed access (optional) Propertie how ng
the object’'s prog%rflg Content objects in a cllzﬁﬁqégépﬁﬁéglon are
normal |y kept up-to-date with the gateway server in real-time. At the

di scretion of the project producer, the gateway server can automatically
track when content objects are invoked by end users, and/or if displayable
obj ects are in use, unless the client application is being used in off-line

node, in which Ca§e%t1(;nbbx§ dbRfi QA omBdy 1R IGR R h@aﬂl’n@ﬁ%b@é&@@y@éve?@@d’ks agick he app is
back onli ne. Content objects are 3 a uni que |dent|f|er

and are I|nkeﬁ“?%@%ﬁ%@?“&?ﬁh@mPH@@@n Hg”ﬁﬁlﬁe%ﬁFéﬁgé“QP§@c REi4h access
| evel , al | owirewytipe @dumef@teh@nd&fgaua@aymlwah TS @S apsceveaplsimnepiaes ardeni ed

access to the obj s ont ent r objects in
Java ME techridi"s Pto nespondl? seg[%n onr%ﬁe mObIIQ é{p?gakgn aIrhgcl§ ntg;pl)l%atéotngsrm and

net hods of t hvever mz@m dom updates p@tvertyffowcrme(ﬁhat@tbjn@t@p@ élmye@esﬂuﬂnlevabl e 6.
Table 6: |ist;qf aﬁ»g&gi&{gpel%m s@&15§ 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 defivered 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 arc compiled and inserted.
Second, end user-dependent high-lcvel objects are compiled. And third, end user-dependent
content is inserted using access levels to control and/ or remove content not meant for end
uscrs

Oncec a section has been compiled, it is ready to be delivered to a clicnt 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
17



ArticleListMenuftem An itemon an article list CientSideSurvey A survey of
questions delivered to end users Comand An action taken on an nvocabl e

obj ect Conpos{cx{toei;[ﬁ/r'&gs%z An aggregation of several target spclgf/\fs%lyﬁ%gise
own web Tee

command Count countdown of tine remaining Feed A 3phot 0oAl bum
An al bum cont ai ni ng i nrages WD 2012/ 048262PCT/ US2011/ 055433 Qui z

client, as content apps can be segregated so that frequently accessed screens or data can be
isolated into their own sections, leaving the rest of the app unaffected.

When a client logs on, the section requested is the so called “lobby” section, the initial
section displayed in the content app. The lobby is identified using the domain of the
application as identified in the client configuration. In this diagram, the lobby has never been
selected by anyone, so phase | is triggered.

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 |
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 whete 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 scrver. 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 retricved content via an RSS feed.

FIG. 4 illustrates the scquence of cvents 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 cvent 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, Survevs, and Reports

Events
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A series of questions requiring end user responses sectionLink Alink to
anot her section SIMS AIl SIMS Styl eC ass Defines screen | ayout and style

properties Ti A line of text that repeatedly scroll 1he screen
U | Request A ﬁ§§é¥@ﬁ#% to a specified URL Conteﬁ% os?@2?§+§onprise

at leat four different sub-classes: displayable objects; input objects;
I tem obj ects; and resource objects. A displayable object is an object that
can be di spl ayed on-screen. In certain enbodi nents, a displayabl e content
object is simlar to an MDP displayable object. Alist of displayable

obj ects appears i J@h Ebldimd@PhLevéat idhskd SLivOElicdk SPhRYARILLIRIEGHS appears

bj ect Description Alert - _ _
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 inveantion 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 1D, 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 clicnt 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 arc only sent to end uscrs who have the
target section of the client application open on their devices. Events are used to drive live

gamcs and quizzes. Tablc 2 lists information contained by an event.

Table 2: Information contained by an event
Name Description
b A unique identitier
Target section Id of the target section (optional)
Target object Id of the target object (required)

19



D splays an alert to the user. AnswerList D splays a |list of answers.
Answers can be any kind of user input, including inages or text. Can al so
be used for c%tf,zmggmzor to di splay user-upl oaded '”agespc(ﬂ/&%uﬁ% 1t:{os).
Articl eLi st D|sp ays a list of article content itens in t ext
boxes containing the article text. Feedltenlist D splays feed [ temti tles
in anmenu wth [inks to text boxes that contains the actual article text.
Menu Di spl ays a nenu where the user can select a nenu item PhotoVi ewer
D spl ays a photo al bum Poll G aph Di splays a bar chart graph.

Quest i onResUlcL DI Spi ays the resul t of a | GBS inRing heldr SO Tn&lh: Bes Rk aysS a
number of questions stored as content iteNB...q

Issue date Date and time when the event should be issued

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 i 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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Qui zQuestionResult Displays the result of a quiz question. QuizResultList
Displays a list of quiz question results. ResourceComentLi st D splays end
user conment swg)r}oé%44zggage. SectionList Displays a |ist aleT/[%%l@/{)gﬂ%he
sections formng a project. Can be used as a nenu in applications to
simplify accessing other sections. Table D splays a table, where each cell
contains text strings. TextBox D splays a sinple text box, consisting of a
title and a text. VideoPl ayer D splays a video player. The nost
basic form of displayable object is a TextBox, which consists of a title
and a text. Apgkhehieusgl direlhsRlcayils8oRlREdind B whatVBiid: s &8 ishows a | st
of alternatives to bhe chosen by an end user. oosing a nenu iteminvokes a
target. For me*B¥EY A% ners that can contain nore conpl ex |ayouts of text,

| mages, and/|orbict freroriutsenms. Al l 1 nput objects are al so di splayabl e objects.
Each di spl ayahl&nol} ecl [Gal§,cassSoci ated W tIT any number of

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

Numeric question Numeric input (integers)

Text question Text inpul (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
answet.

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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targeted commands. Conmands are ready for invocation by an end user as soon
as the object is displayed on-screen. Each displayable object can also have
a defined sty& 0§%¥#5§ contain information about coIorqugk L3y, and

si npl e Iayouts e title and content bars, as well as tor e section
itself. | nput obj ects are another class of content objects. Input

obj ects are used for processing end user input. Sinple input objects allow
an end user to type in or select a value that gets sent on to the server.
Each end user input itemis referred to as an "answer" on the server (as in

“an answver frgmgthen sti‘d§ efhe)sch@ﬁ\ﬁ'e daf ciglePcRE bR nalaly Aatgb@semwickh a time
stanp. | nput objects text inputs) often enploy a nobile device's own

GU, since irfpdk ”%H%ﬂ%ﬂ%ﬁ&%ﬂ”ﬁﬁPV“%@Fheen devi ces. | nput obj ects can
al so be pl agewhidsn forns, allomnng a nultitude of different inputs to be
associ at ed (gt TKe Hbuhm&grns) Al Input objects are arso disprayable

obj ects. Ta k?“ wahyestadhshoet—nput—objeets—TFabte8:—A+ist—of - nput
obj ects ij SCri n'rlnn udi ol nput Allows an end.-user to record an audio

clip Choi cellrBut Al ong S e tiger ¢y "ehgbek 'She of several alternatives
Dat el nput Al||QwEexdinx end Terser. whieh cinnprtstn ot «eddt erBied ‘e ¢iput Al | ows an end user
to input a.fubeow&@nmﬂ\ndmsp&ayabheumhpe@hwbhamm@amu@®m®@medm¢fere1t
itens, such as Tnputs and/ or Tmages magel nput

In certain embodiments, the invention provides applications that can be used along
with TV game shows, allowing viewers to participate live during the show. By creating a
schedule ahead of time, which times the questions with the TV show, the user will be
presented with each question at the same time as it is presented on the program. This allows
uscrs to compete against each other while watching the show, providing viewers with an
intcractive expericnce 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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Al'l ows an end user to take a photo Milti Choi cel nput Allows an end user to
choose froma nunber of alternatives froma list. Nunmericlnput Alows an

end user to I\/R@% 2,%32%{“ eger value. Textlnput Allows an ‘ﬁﬂﬁ” C{fl%;sgg i nput

plain text. ) nput” All ows an end user to record a vi

| nputs and answers are used to run quizzes, conpetitions, ganmes, surveys,
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 lists, analyzed as per a project's

data anal yti GgckiRed (En%mﬁﬂt)fsthe(mtgeVafuwedaﬁ;rdk%exe@tsa%alrocBawenasBam@my as out put
to third par%y sof t war e ertain enbodi gents all the

qui z/ conpet i tTCBAIYAHEF 8 wwe%&ﬁewafroagf ‘é"“Pe‘é‘F‘&@EbCedh‘P’id}‘egl“y‘e ihd gat eway
server wher e radult siiohethppacassgd sfghcand catopticgthargage: sb $arper f or ned; and apart

fromits 110 f unc@ul?zgsthgt do ?or u?e aq%cgg hc@u?egctﬁ ea\:mgn %Rﬁﬁ’ée Q ﬂn? (@%zésrﬁl@essever and

del i vering display and content ob evi ce screen), the
client appl|Odﬁﬁ@woméWm@rmﬁmﬁohEHh$b@ﬁée@Nﬁ@é@@ﬁm@maﬁdmbﬁ%Wég“hwhe of the

associ ated daa%ﬁmteractlon withig %Glj\lél‘e\‘latth Rekibg @Ede%bgh\%péda)}ﬁhctchﬁn g he nt types
of inputs (wt redefi ned start values) and sends the nswer s back to the

server. Inpuﬁmﬁﬁ?égFﬁnﬂéﬁ“Bé”ﬁé%ﬂ”ﬁﬁﬂBBﬁﬁCHﬁPﬁﬂéc%HHmST ¥ $1R Abde. Some
i nput obj ect oinepreBeRtvef dghie. Ihphdadsndks oqmiendk ufier shd sehgulephoibas from t he

devi ce caner and clips, etc.). Input objects
can al so be u%ém¥emhmrﬂoge%?W§$&?O'%V ‘?“FCF“€ using the file input

obj ect . | t e@qlweé@tﬁscdab@l espgtchie e rapjlaserdaf Teoptdenizatisjisstonsduripg enrs

obj ects can kg fﬂh@@ﬁghahamag‘e%éaﬁm b €08 BESs (PALntidiyS PleaXRPIHE qRRtidabgi ' own,
but need to be placed into forns fo be di splayed. Item objects are not the

only obj ect s *Ai4t° ¥dH be placed in forms - input objects can be used in
fornms as wellmvﬁgble 9 supplies a list of itemobjects. Table 9: A list of

i tem obj ects Obj e[n 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
arc not used. Instead the uscr is presented with questions according to the schedule and the
answers arc reccorded (just as they are with quizzes). By using access levels for questions,
questions can be presented based on how users answercd 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 cnd-uscrs 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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Desription Button A button HyperLink A hyper-link |Imageltem An i mage
SpinButton A spill button Stringltem A string Resource objects are

class of contgnt, ohjects. Resource objects describe res S sgurces
0020 . 3*8]’?[{% 011/055:
are stored on tlahe server's file system and are downl oade 0 cl1ent

applications separately fromthe content. Table 10 is a |list of resource
objects. Table 10: A list of resource objects. Object Description Audio

stored as a separate content item. Finally, the question with the id 2 is the first question that
is displayed. Tt is a single choice question with two alternatives.
Reports

In certain embodiments, systems and methods of the invention provide tools for
creating reports. Reports are a way to customize how data from surveys or quizzes is
retrieved and output. In certain embodiments, reports are created as XML documents,
detailing various options regarding how the data will be printed, as well as allowing the user
to select which data to output. A report contains schedules. Schedule can contain “survey
items” and “events”, which are form answer items recorded in the database and quiz

questions within the schedule.

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
elements 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 | 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
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Audi o i mage resource I mage | nmage resource Video Video clip resource 5.

Section Conpil ation Content objects exist in sections t he basic
quanta of confent .aecording to certain enbodinents. In ggrbal ﬁnygdlnents
content creation Beglns the authoring of a source section V|a

interface. The source section generally conprises at |east one high-Ievel
content object. Sour ce sections conprising high |evel content

obj ects needs to be conpiled in order to be processed by client
applications. Conpilation replaces high-level objects with | owlevel

obj ects that gannhe sMﬂéﬂQﬁl&hﬂQ@e chnadh 66 secdn Pinpintiayied 1 @etiloyedy client
appl i cations rver, sections are either handled as XM. data,

or parsed |nﬂﬁmSﬁFaéﬁgm‘Vﬁ&H%§EGWﬁ%ﬁ@mare parsed, all their content
(commands COﬂtentC@meﬂﬁﬁﬁnﬁ&&mﬁmﬂﬁe@@m&ﬂﬂha&aMBb%ﬁkXth&&bﬂhﬁgmamd witing

i s handl ed by the fr S n oL vention
supply a frammrﬁ%peﬁpg%gﬁtOngwt#%ggdﬁt?Olq?éggqe as%& qIrrém(}A\Pl for
XM.) parser (pieftrdded as part of the Java software package) Secti ons

arte created at thgy QmheAUplL@RnaRRhd GRkhA0: i&mPtded, and sent on via the
gat eway appl LgaLLon4;;4ﬂ44ﬁu_4#4u44xu44m5;_m*m___lhe_pLgducLLan___
appl i cati on |Stores™ "t Y44t (apart from resources) in the production
dat abase. HJwever, the production appli ¢&sio#"does not have direct access
to the core [dat abase, where end user dat aeiigret@ned. For this reason anong
ot hers, sectiNaR conpiiation s done in JT@h&&%§hmﬂﬁMeriiy imorder|to
optim ze errprirantce——1n -2 ag—tthe—agount—of: atent—that—meeds{t o be
C(F;npi | ed gepg_{rifét_el Vi fn{ indivi dua!y end u gt%gélﬁb(&f){l()nh ase | cont ent
associ ated Wit d4&ta stored in the produéf?%ﬁmﬂ%PgE§§@“F§m&ﬂﬁﬁ?“ed by t he
production application. In phase 2, end{€gerogs gRig™tont ent, associated with
dat a stored |iPrectibse core dat abase, is compt dr@chhdone hhdiegatr@wdy appl i cati on.

I n phase 3, Tndividual end USer content, associated with data stored in the
core database, is conpiled on _an individual/as-needed basis by the gateway
appl i cation. EacHkﬁﬁ%§ﬁmﬂéméﬁgﬁh§§gﬁnﬁﬁmﬁﬁ?%”hé?%ﬂP“h@?@ﬂﬁ“wgm““yAs can be
seen fron1th@thmegmmmg Asysmenﬁo@mﬁmnn@&mﬂﬁmm& m&gmmmyam&mam provi de
funCtI Onal I t utom UC?Qle t1a8<v5ﬂcn g: l % CLS CanOk g%s ’cnda quS ancpm lftC§ laA% dl Scussed
above, in ordérto AY R A R S YR reliabl e
and tinely nahﬂéwwcgySIGwss@ndeEDM@dsmaﬂmmBewﬂmvéﬁmw@wdQNOWMdema

mul ti - phas edtmrl%ﬁl{a%d QR LPLREEIZs LBRLs & @J{Bﬁ% vadd digontent that is
i medi ately relevant to a client's navi target. The multi-phased

process al so sené@“ﬁﬁ%@”ﬁ%%f@ﬂﬂfﬁhﬁﬁ“ﬁg§°@Hﬁﬁ&éﬁ §FH@@dFﬁ@hQWP§ht | ast

| oaded it, anﬂwe@sumeﬁmaha&nﬁmﬁmmamshympﬂapa@@dmeQUQmmn¢ﬁmaomm@aedlessly
pr epar ed agau&we§&(%mgfcuﬁbw 15 Q%gs of the invention enable real-tinme push
of content tO ii d db’couple client connectivity from content
preparation as mehc agicpodsibhe similar to objiats ie&ohMEceheniizy. wiilc othnt ent
delivery, asuméuwsagp@&c@a} sy denkslafPmethodd of GORL&AL. 1 S1iPEERBALR dojbdd JPFU aR€ phases.
Phase 1 involves obtaining or creating a section conprising content. Phase
2 involves c@ﬂﬁPFPng the section a first time, producing what is called a

dynam c secf rwor listoRhas @3 1 nvol ves re-conpiling the dynam c section for
each i ndi vi gE&lLiulsalim Nidién dheleMat Ting 1T TNTo a conplled section
consi sting Ofia@dSarles Lwﬂ&ﬂﬂ&%wﬂﬁﬁ&ﬂb&ﬂ@ﬂﬂ S|nU|taneou5|y sending| it
through a qpeHEn: 0 the UsElio =G PhastRRs nereinexptored—nmnoredetail .
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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Phase | I n phase 1, content associated with data stored in the
producti on database is conpiled by the production application as descri bed

in FIG |I. X ce files are reconstructed into conpi
sections, angkgéggﬁﬁﬁgipendent hi gh-1 evel objects are reﬁﬁqj JBE%L§OMF|EVE

obj ects where possible. Conpiled dynam c sections remain in XM fornat
Phase 1 conpilation is performed for exanple when a section is | oaded,

rel oaded, and/or updated, as well as at regular intervals (as part of the
production server's general nmaintenance routines). The first step of
Phase 1 conmpicuial T ON 1'S TJO: sCiaPMucBa@SikqCiring 8CHsdr @bbnsksNT O MAT T ON TO The newjy
gener at ed cortpjmhe‘g' SEeCt Qnmkt&i;i,mnsetﬁi,he actuat COerI Fatiom takes prace;
wher eby cont U,Mt, UU] ects q\glqmbunpl ied; d.llu IIUd.UUI s—for ges are gener at ed

I
H cpoert i ANn o than mnaraoaad anmA ANt AW + .-.I.-\. rt o aran ~lhg
and i nserte Styl dfa?s oct.,tl 'bcﬂnﬁschu{ﬁ}’duthflﬁ@tyﬂ‘ﬁb’buﬁ&'u cohtent onjecrs—are—<€n scked
and conpile required. Al l-content ect-s—have—thet+ i ndi vi-dua
T']ct : H TA line ot ext That repgatedly sc ‘olTs" Ccros% the sereen .

conpi |l ati on {pe 1Si ng
t hat net hod_%ﬂwst eeds (Ifi'i‘.”if‘:I ”ﬁ?@]ﬁ”ﬁed})g fetched at this point (and checked

for updates at regul ar i nterval s by the server afterwards) and inserted as

ordi nary menus an@bnteeeebjcb@mﬁscm&o&fbﬁdd@&ﬂts@nkmsanmtafymc@Jdctbeifi,@luuserfs agd
e to ee

does not create any naticeable |o rver

oy ovi tars. " © 3 Ry Ak ER Pt R S AR i ies Pt P BWAFEIBN out put 1
t he form of displapd onrerrensburicdn @eotimons a displatable songmni abgresiabimile tadd user s of
an applicati ‘Mtbp*a%]taﬁﬁtc'BB’EctCR%%%%gaﬁﬁt%@o ed aPQéaIUE%Ec%SUCh as chats,
coments, et certain e ase preparation takes as input
XM that had "BEEASUIHEPESBYPEF for t he content producer. This XM
cont ai ns hi gh%evel el en@rtd°that will be transforned into | ower |eyel ones
by phase |. [ARt exanpl e oPstehiglfhotdvg: be an Articl eli st el enent being
t ransf or ned |Amtgisa Menu | @kerreirtor gand &isvrs rgbe Mekiybtuerpu. TaxhBoxs ard darmage
ref erence elienents. also Sagt hromge.produe eduiondihisinphase are stored in
menory and QGateways nay |Dskise i sief etuies ik eceiwexliipdabesy nPBhase. 1 opj ect s
are fl ushed [FEamogenory [ bl ReYeahi&n Nek vl @ Blboyes Meerad. ol 0L geT | 0
conserve NeMLy- By R C A AL g therphERasat ton of thisdata|nto a
separ at e phasggvikimety—deli ' e au

el
ey
this phase “vma@h"t Rav —-epeated—+o ey—thdi-vi-guat-y—atta
client need'e°°'v Bandy rver resources—are also -conserve Phase
. ucstlon csplt D l'a)stheleszt ofua estion.
1 preparatio oduces a_dvn <act i on pnn whi ch nhacp 2 operates. Phase
2 Phasé ‘?mocont en D’ﬁ’taé *&P‘a%l%“ﬁ“’ff%t% “ALPHnut the XM output bf phase

| preparati QR H"BH4s e | DPr BHEENE WHAL ™ s user generated and can be
consi dered URi4ef'sal t o] Groups cof ugersibn the app i s prepared. Exanpl es of
this kind of *ewuntentlar ePigloeupise ratgs ¢ gliteeeusers see the sanme chat) and
publ i ¢ conmegtigilissSect | onBisvprs oduCed tk Aetitnkiprgingp rasie Car-esst are ¢ aasigont gnt
objects in frenory on thesigat ewayosesvar, where they are available to al

regi stered Irsteners. Displays Vi@ v pRase «duiehjeetsS are first conpil'ed, they
are conpare“mm@mpreviounmmetet@bwmmxaenﬂtyﬂhiwbbey exist. tfan object is
identified gsgbeing cha |§$H\asa\ltli§wvlyla§e’xl deteted tncn this—triggers—the—sendi ng
of only those—objeects—toregrstered—tisteners—Communtcaton—w-th—the
client is still at the section level, but the section will only contain the
af f ect ed obj ect s Thayhess bassiprenct dispipslable ghierdis pdpttBee whiskcabiels ofidile kil avenory .

I'n phase 2, adaUSRL: wGRRURISANE BFLct is3RRAE WA dnosta lisidabigmatiQt @chei N the end
user database is conpiled by the gateway application. Phase 2 conpilation

is essentlaI?V“ﬁpn?W%?“¥% %ma%%VTﬂﬂ%HFH%Fyﬁbﬁ?”ﬁhbeﬁﬁﬁeoﬁgaﬁewmgenerat|on
Phase 2 conpdahadntnmbs c@ﬂﬂéxﬂﬁyfdiﬁtﬁlofté;@hmﬁ@éaﬁm/@ ottt i@imsaAphas@bitceagpi | ati on;
e oo erh Rl B i L £ 85 2Rl B L NR BRI BBt on, Process,
or by requesting content; or at regular intervals. In sone enbodi nents,
after a client application connects t8°the server, the dynam ¢ section
requested by the app is registered, reloaded, and reconpiled prior to

downl oad. The input to phase 2 is a phase 1 conpil ed source section.
Sections being used by a client application are terned "l oaded". A section
that is active on the gateway is opened as a dynam c section. Dynamc
sections check for updates on the production server and are automatically
synchroni zed with the source section, instantly pushing any changes to the
client application. Each tine an update is nade, the dynam c section is
reconpil ed. Phase 2 was created as a way of optim zing the conpilation
process by reduci ng the anount of content that needs to be conpiled for

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

i nvention, a chat |s a type of ~group content t hat | ooks the sanme to aII end

S o N 1 -~ Al 2 a 0= Y




Phase 3 content preparation takes as input the (object) output of phase 2
preparation. In phase 3, content that is generated by individual users and
whi ch does n o%@ﬂk¥n&9 groups of users is prepared. EXg/mhRSnPhs Lgese

i ndi vidual data itens are personal user inputs such as usernanme or In
addition, access level controls are checked at this stage, and objects

whi ch, 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 communication (discussed

in nore det aigdrgddAdBhmaris. @mm &@1@1@@0@&@%@% 18y aﬁqQﬁJ@Er ah % 8laoMd object _
| ndi vi dual data itens, associ ated dat a stored g% e dat abase, is

conpi |l ed on dHhWHﬂWVWdﬁﬁ?V§§dH@@B€@eﬁﬁ§g§mﬁ?”ﬁﬁﬁa§5‘ﬁﬂéyk i ©4F%n as.
Af t er phase 2nfe@mpin st OFlors,raphiphmts@ele lafjie &ir shearleardpbitént band, @ w@ipar at e
packets to under g Qqep$§§m§ conpilation, and any required translations are
made, before “bel ng delivered to the client application. After conpilation
and transl ation, mheObaéWeV@m@ﬁeheuﬁaﬂwm?@mﬁw nput pyedtoiprses®ed and

delivered to p‘d@besblﬁ(!‘ de@Riber %Bﬂl Ml it ob_]ects allow NS E usdr & YPRid @ALdiQPa {aducper f or ned
when cont ent |s sent to client ap ﬁ ication, ,|nclud|n%?mhen an end user
|y

connects to tIHESSSFER © tEﬁ*e'\'?OFfeﬁa%l%r?H SRR T i TSR FO0H 2h nyehetdi%ed.

The access IeMehamhﬂmnb@Whﬁkheheaﬁuuseﬁmﬁmﬂmbmﬁaemnﬂenhw@hmecmware checked.
| f the user S S e ob c . request
is ignored. Cﬁ ﬁgﬁ dmﬁqﬁcﬁ%}h%és ﬁa”ﬂﬁoy§ gggq%gg% mM]Qﬁpﬂ%ﬁﬁ ?% If a
transl ation m@ﬂe@eﬁmrmxwﬁﬂﬁmlﬁhw§=takes pl ace after conpllatlon Finally,

the packets are qqlqleslojéce cend@rb@%ed%m\e%mﬂ a%ﬂn@eetdlm}eﬂt hl%ut@ J ent
appl i cation. ed car efuII since it Bgone for

every user. BR#FIHed I‘a‘?“éChb‘fﬁ%l‘gEMéIﬂPm“)nﬁil PP eRFctst %{“9 ‘i‘?@}ﬁéabéﬁoéleﬁhs t°ed. For
exanpl e, a fepmcont dipungjdper sonal information |ike end user name, age,
sex etc. wol ) i i ' e i or mat i on
as stored insthe-core uugemﬁm] Hrportediat this

pOi nt (and (Audi.rlmlﬁputd fn!’ URI wwi_an?ld usei_torwxganﬂu - - I C\d
basi s) . & hinarv a °

ST, 5 L n fﬂmd%m‘kpt nrn'r ocol created by phase
3 correspond_1'6"t"he i ndi ¢1°dual™ ‘W ‘ -

tute a
section, and"tfese can eri°¥t"a8~<Tav4*¢lFasses on the server and in
equi val ent p&rFted f or mat Ay eher viggrieftis pl atforns on the client. This is
t he manner i fermhi ch t he | ¢ dnbseivtbigp < snugigientions.lper agirgssd pingtsf or m
Phase 3 out pukeis not st oredswdsermemerpeas this data is produced on a
per-client basicsiand ISRk & 8rbisabberdy nobhenswi-dheout put s put directly
to the clie I\Iumsriclin}ﬂtdi Vi dU@lowdedd MEE WoutGU R walue. In order tO Op[i mge
delivery of reqmgent—to lNMw&A&&&hme@hhmpl the ot ti=stagecontemnt
preparation V}H;Mhp'&t.bb i "V‘J}\I}é{gs%mhdi&lz&‘l{ébl&d\kj%d}p'" the server—topush—changed
content or events—to—individual—elHents: As—sections—are prepared
into packets ready to be delivered to the client, these are sent to client
del i very queues, lgne apbmseonnected rol quents, coAptitvsdeand sconkiglyabl e nunber
of communi cakieDgndTRA @dn@ﬂ&@@g 959&%§5§&u§ﬁﬁ&%%ﬁ1&@1Lh%mgﬂﬁkgéound in
order to retrieve rom t hese gueues and sen emto the registered
| i steners (cﬁpeﬁﬁégmcﬁeaﬁwﬂeﬁﬁﬁﬁ“@?eﬁﬁﬂ§%éﬁ%ﬁﬁ@%ﬁPﬁﬁénd@H¥ﬁﬁF‘ Flin cont ent
preparati on iilye@-C pd Rkt y @MaGdIj1RNeqGRMBAC eigV ot Markdt r@eardh @s WeIL UL
production is non certain enbodi nents of the invention,

pl ug-ins can‘ﬂ%‘ﬁ%@ﬁ”?éyﬁﬁﬁmf8méﬁﬁﬁndlfy client applications. if the

addi ti onal functmonaMntgmpnmmbdédmhyukhmmmhmggmmhmequwﬂe&wouekon1content
conplt lati on, . Fﬁﬁ011qﬁey0d{e§/9}“sem1 ele oA tlm.b%gssmgimdtﬁ@i st%gi@fb lpé‘%oll A, Qr{doces s. It
is also p033| € to create and/or use a custom conpiler f a plug-in. For
exanpl e, pr|6¥”P©mﬁh5@é§mwﬂbbﬁéﬁ%@&ﬂﬂ&ﬁdﬁ%“ﬁ@@b?W%@ﬁ“ﬁﬁe@édaﬁﬁéﬁserver
checks for any other registered customconpilers, and runs these first.

The multi-phase content preparation p?Bcess intentionally decouples client
connectivity fromcontent preparation, in order to optimze the user
experience in ternms of client connectivity and interactivity. | f
phase 1 has any problens creating new content, the old content stays in
menory so that client interactivity is not affected. |Indeed, the production
server (or production JVMif hosted on the sane server as the gateway) can
be restarted at will without affecting client navigation and interactivity.
A natural consequence of this is also flexibility for hardware
configuration. The Production server can be situated in a place nore
accessi ble for the content producer. 6. Communi cation and data f O mat
Systens and net hods of the invention provide several independent server
appllcatlons a meb |nterface and nDblle cllents Cbnnunlcatlon betmeen
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Tabl e 11: Packet format Field sizeField naneField content 2 bytes
typePacket type identifier 4 bytes |ength Payload |ength(in bytes) XML

In certain e”RB@b s, all content is stored in an XNL]qu 11/A8g;smuch

i nternal communi‘cati on on the servers uses XM.. Systens of e Thvent i on
provi de an XML franmework. The framework is inplenented u5|ng a facade
design pattern over the Java SE SAX parser. Sections are parsed into
i ndi vidual XM. el enents. Sone el enments are mandatory for each section, such
as a header (containing the section id) and a main object (used as the

entry point fc@ﬁ)la&nﬁic@ﬂgﬁ b@@&s‘t@ﬁ‘le%&Wde@@ﬁcﬂcéh)hﬁb&:haﬁaﬂﬁ@non fdRtolRNBhe SECT ON
el emrents that are parsed are cont egt obj e server objects (high-Ievel

obj ect s that‘ﬁﬁ@pﬁﬁ“vmﬁgéﬁoﬁthﬁéﬁ %“V@? d%%yles and themes, section
properties and obfistat kpfcatiol @splays the dlffeleﬂt)}pcfﬂffjn@mﬁ SNlﬂ}rpeed'Eﬂ'ﬂﬁm stpar sed
according to va ueg)gnqjsseﬁsdgglgl IEQ!W rs% tto tﬁe server, Ciéputo écﬁ%Zln XS S 1hgent ified

usi ng i nteger val f'en Sare firs Vi ded accor ¢ ing to type,
and then the awésfflanmois Some smt omacrtt Heescaiddorndiadrgfrantendutcrdels péprechidi c to t he

type of the qRjRGite cahBrafitG@lal §%; auliBGn PG RINDipt 318 S 1nBhitlobib O @ AR bQReOUL  Of
the xmL el ements and places it in arrays, containing attribute-value pairs.

Thi s nmakes héﬁﬂﬂ?ﬁdeHPéépéméé%W%Weﬁ@ﬂﬁ?@ﬁﬁ“rs sent to the clients using

t hi s parsed fornnmmﬁﬁmdm@ﬁammﬁﬁmaadedmp@mbakasa&msmgmemmmnmememanple bel ow.
g?m: tC?Ea:’]O{}%I mé u{tebneq a/?e.enoy (?%plag%soreeoal}stﬁenﬁowq nee§ gz%g pP(Md 1&@%:0 b? ;(Mé Bg:’:i(ez)fs
the XML fr aneispleked. Brrmelnw\fd@rlmtbe only ObJeCBéfamﬂe b@@l@d&ét@mabem@émeﬂ%‘f omt he

server to the,gldehtiy @)FQJ Jb%%ﬁ | Bfble QbppYibCRisVEiSAobitddey are transforned into
a bi nary for instea Packets are sent-with an encng_ng_uSI ng

t he packet f ?[.”"?ﬁt/\h%“l%c‘“é”eftsxm is not used on the clients__so all _conient
obj ects are [$8it as bi|A4i¥ " packets between the client and the server. An
exanpl e of afWfhary "gdnt'®nt object" packet |ooks as follows: The original
XM dat a: <mérertikd="metdbiregrcst yl e="nmenustyl e" default cnmd="set cnd"
tille="M mapuirn<cnd |pdmitsel cntl™ target=" select"/> <cnd i d="back_cnmd"
target =" bagkfiBme<i t emaisgsiiont enD™ target ="soneobject”"/> <itemicl="Item"
tar get =" anot/ReRoh] ECT [Axisl tem I d="11enZ" target=" exit"7> <Inmenu>
After XML parsing, the menu object 15 made up of an array of menu itens,
and an array of commands. Each Item and command has an id and a target. The
information is tHSHUESKRIET T B ¢les af WYEn ONPGayR sl e It FEIPHIGS 4 Fav a

Dat aCut put St Reaick & sthr&@i ca @Ry @S)filddyatfl adesc advaldadia h-élehchpgRaioant

separately from the content. Table 10 is a list of resource objects.

Table 10: A list of resource objects.

Object Description

Audio Audio image resource
Image Image resource

Video Video clip resource

5. Section Compilation

Content objects exist in sections, the basic quanta of content according to certain
embodiments. In certain embodiments, content creation begins the authoring of a source
section via the web interface. The source section generally comprises at least one high-level

content object.
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Packet type"l" (content object) 4Content |ength "136" (packet content
| ength in bytes) 20bject type"l" (nmenu) 7+6Cbject id"6" (length of string)

+ "menui d" 2 ' count "3" 7+5lienf0] id"5" + "itenf): Lenl 0]
target " 10" +N$@g%%@§?%%t" 7+5Itenf1] id"5" + "item" 7+§gFF§%§?+J?§£get"13"
+ "anot herobject” Itenf2] id"5" + "itenR" 7+6lten{2] target"6" + "exit"

2+7Menu title"7" + "My nmenu” Command count "2" 2+7Command[O0] id "7" +
"sel _cmd" 7+8Command[ 0] target"8" + "select”

Source sections comprising high level content objects needs to be compiled in order
to be processed by client applications. Compilation replaces high-level objects with low-
level objects that can be understood, handled, or displayed directly by client applications.

On the server, sections are either handled as XML data, or parsed into objects. When
sections are parsed, all their content (commands content objects, etc.) is parsed as well. XML
parsing and writing is handled by the XML framework. Systems and methods of the
invention supply a framework to process XML, which utilizes the SAX (Simple API for
XML) parser (included as part of the Java software package).

Sections are created at the production application; compiled, and sent on via the
gateway application to client applications.

The production application stores its data (apart from resources) in the production
database. However, the production application does not have direct access to the core
database, where end user data is stored. For this reason among others, section compilation is
done in 3 phases; primarily in order to optimize performance by minimizing the amount of
content that needs to be compiled separately for individual end users. In phase 1, content
associated with data stored in the production database is compiled by the production
application. In phase 2, end-user group content, associated with data stored in the core
database, is compiled by the gateway application. In phase 3, individual end user content,
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 rcliable and timely manner, systems and
mcthods 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 sincc the client last loaded it, and ensurcs that previously
preparcd 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 | 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+8 Command[ 1] id "8" + "back_cne 2+6 Conmand[ 1] target "6" + "hack" 2+7
Default command "7" + "sel _cmd" 2+9 Qbject style"9 "nenustyle" Actual

bi nary packet: 0 0000 88 00 01 00 06 6D 65 6E 7 0 .03 00 05
69 74 65 6D 3 Oggn%kz 3 6F 6D 65 6F 62 B6A 65 63 74 00 og’cggjs%”g? D 31

000D 61 6E 6F 74 68 65 72 6F 62 6A 65 63 74

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.

Phasc 1 content preparation creates low-level output, in the form of one or more
source scctions, 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 Ievel ones by phasc I. An examplc of this
would be an ArticleList element being transformed into a Menu clement 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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00 05 69 74 65 6D 32 00 06 SF 5F 65 78 69 74 00 07 4D 79 20 6D 65 6E 75 00
02 00 07 73 65 6C SF 63 6D 64 00 08 SF SF 73 65 6C 65 63 74 00 08 62 61 63

6B 5F 63 6D F :5F 62 61 63 6B 00 07 73 65 6C <64 00 09
6D 65 6E 75 géoggu@gnég 65 XIVIL size: 267 bytes BinaryﬁgFgggﬁ%%§§§ytes
Connectivity HTTP fall-back In order to optimze reliability of
content delivery to the client, part of the nulti-stage content preparation
and delivery process involves the ability of the client and server to fal
back to plain HITP comrunication in the event that the regul ar (prefen-ed)

socket communi cat BPRHRRS R PlepdMoK of this data infSRGkafike fhhse QiMel,CRIFBNInGat i ON i's
per f or med usipg Zima% connunlcqiton ver a socketbcpnneg%yon bet ween the
Gat eway Ser ver AP PHEMESUPEPIFCET TR 9E% "PiretHa Peleittcd {R A"t hi s
connecti on dossvihely amchied flont nakidhew Bandvadit om] seivtr resdurr@ pleate donbyrved. si mul at ed
connecti on over o Jhi S ' ' j i ne: t client polling a
el R CHARER S TP PR i
C 2

Gat eway server e nmann ontent may stil

be pushed over HI@®e2

Phase 2 content preparation takes as input the XML output of phase | preparation. In
phase 2, content that is user generated and can be considered universal to groups of users on
the app is prepared. Examples of this kind of content are group chats (all users see the same
chat) and public comments. Sections produced in this phase are stored as content objects in
memory on the gateway server, where they are available to all registered listeners,

When phase 2 objects are first compiled, they are compared to previous version in
memory if they exist. If an object is identified as being changed, new or deleted then this
triggers the sending of only those objects to registered listeners. Communication with the
client is still at the section level, but the section will only contain the affected objects. These
objects will also replace the old ones in memory.

In phase 2, end-user group content, associated with data stored in the end user
database, is compiled by the gateway application. Phase 2 compilation is essentially similar
to phase 1, but without any image header generation. Phase 2 compilation is performed, for
example after a phase 1 compilation; whe a content update is required as a part of the
synchronization process; when a client application connects to the server, for example by
logging on or by requesting content; or at regular intervals. In some embodiments, after a
client application connects to the server, the dynamic section requested by the app is
registered, reloaded, and recompiled prior to download.

The input to phasc 2 is a phase 1 compiled source section. Scctions being used by a
clicnt application are termed “loaded”. A section that is active on the gatcway is opened as a
dynamic section. Dynamic scctions check for updates on the production server and arc
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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7. The Servers and Applications In certain enbodi nents, the

i nvention provides four applications, each of which can be supplied in a
dedi cat ed ser«g v2RiQ8uction application; user appl'catHQﬂwmﬁﬂﬁﬁ%{n
appl i cation; nd’ g gateway application. In certain enbodlnen I'nvention
i ncl udes a meb interface application. Systens and nethods of the invention
supply the ability to create content, process and conpile the content,
mai nt ai n end-user connectivity, distribute the user (outer) applications,
and distribute the conpiled content to the user applications. In

certai n embodi MeNkRornatigy, b AYGRLA Jfaﬁlemﬁamn@m datRRdnalianenappl i cations
whi ch supply different functionality. These agf catlons can(géﬂ artitioned

physical |y, ‘8?“@%5W6P?‘@§‘§ﬁﬁ§?hﬁ? e QRPISE Ot s gped Torgynep ally, for
exanpl e as sepapiat ecpdiani. Eymmmakam&amnnq&mdMﬂx@aﬁhﬁmﬂmemhmdkmamﬂﬁ t hey can

all be run o J I it of the
server all Owsr}m%lé)gasg gtm':f‘%)%L ‘Cont {}]%se?]ﬁ"oes%(xglnﬁiﬂ J)n%hzei?%&n(}ﬁ an%ﬁt{ IEsm 5%&(:12%0
confi gured asCm@quW@édﬂﬁdﬁﬁ@ﬁd%@kﬂhcww@@mmgdm@mﬁe@@°@ﬁ”@@hmeé@@@mUsers The

partitioni ng i@figRaah kaM§d LQF wHRIRLENS RO HRAbE §ate9)faset e 1RRPhLGAL | ons or
servers at a tinme, neanlng that the entire s%sten1 oes not need to be taken

of fline for Updat¥e thaspdiyifugl flaia item vquildy cpmpilsh wiogrcopped sesfionein PESHEi cat i ons
will not cause theagntire systemto crash | nt er nal connunlcatlon

between the differe ication TCRLL Py U ockets. Al
data is sent as Fe)lga]?éai(eetcmgglt gre%aéatlon Eikﬁs as m% E}@?S]ecgﬁ%{)uto Ihase ar tll%.ll | header

and a payloadn@@ﬁihﬁmwmgmm&uamﬁﬂﬂému@vnbﬁUvamdééFhéﬁ%nmﬁpmymﬁhewproduction

appl i cation hangdlk a%,eq,m@tmmp@ngm%;eqam&mpémq@ms g%eraaag ugc@%@m GRhld | es
(i mages, video clips, etc. In certain enbodi producti on

appl i cation METHBESEAES] K ‘H@d@SﬁiEﬂﬂﬁWHﬁu@Fﬂ&ﬂmgéVVéﬂ”wéW9ﬁ@?“%s a server
conmput er or Wihichjfor camile, hal@bediBGdTighed tolnbt leefstbad tha edtbiadbdremteyovede
production aFBPJ I 5:81'[ Ifongllcqna % nar artefac?tnberacﬁc? D& ol?h% lslstge%‘t I(PtQ%hec ec1|1t connect s
t hem t oget her . Pr oducers”use t'he “p cE PR Bppfi cat T on reate content.
The productlGﬂ\ﬂﬁﬁkpmamv@nmhéndkﬁéH@h@eﬁhdse¢ﬁ @6hmmhmwmanﬂﬁﬂmsectlons and
i nports extegpgho qEpients |ike web feeds. In certain enbodi nents, the
production application is a stand-al one application. The application run on
an indivi dual ser U8By duab@isR EOT #e! wlﬂ%}taﬁﬁgd& heroradiibisedt osRcd s wel | as
t he web- |nteaﬁaaﬁmuﬂmemmﬁﬁﬁﬁﬁﬁwﬂEQ@mﬂ@u@@k@&m@n&mmmbm&yzaﬁmnh@nmroduct|on

appl ication is e?ed (%éecjmla;[e%jfgil? 11%(9 s%%a%l% }r)_lacl;c%qo unc[glgo-{;haeqe p E(?ngp gtEOIflOdrl]ld afyp lication

[s(0] 211 t]
is also the Centrar rver,” connhec her

appl|cat|onsuﬂmgémh@hnmhawndebd@m@ensmwanaUpé@pmeth@wm uUdieng t he

web- '”terfaCénhﬂmﬁﬁ%ﬁﬁémhﬂ%ng&ﬂﬁﬂ&haﬁﬂmﬁﬂﬂk&Sﬂhk%@meQ&hﬁ@EdhécJQe” sent to
t he production apg ication. The production application handles the inconing
content. All PERECHAYRNcati on (apart from between the producers and the
web-interface) |S)hﬁ@neorﬁmmonTQ%{fbdﬂmam&ﬂimt@mmemd OA8nt aMﬂeatmntent is sent

as XM paCket S m‘r W i) a1[1 CridFI)JS%l %I‘Illg(hbdto rtT% séryer, O-i-WQCI] anu cYatc,atgd SCCHC at, I On( S) handl €s

mn C Qn is
di stributi on S EHRTRS US&r's: BWay " appl'i'cati on works as

an internedi aterafed.nk bet ween the production appllcatlon and the end-users,
Zppl T catl on or UG i e G B A LSt he

[ [ ushi ut u [ [
end- user, en8HATHRY 't RaLDche itompett gt dy Fanonies s’ @w@ﬁn?ﬁ@r@@r ver and
t he end- user sluhln\aoea,l abjeurxpach hﬁamﬁ&wasﬁ ik Q8o @p@d; wiatk@plbaadt es all the
different Ki ndspll 110 Clglndll?/n%% a Ine S are dg% tsenca I b\(.dlt dl]%\ nt?o t?e 8]‘ &d by the
producti on appl*t cat'i ofl P& ﬁrbdh i of" Y: ¥aB {5 Sohe Jodi ment s,

t he productlumhapwilcatlon is provided by a production server, and the
production dat ab%ﬁ@ st'e1§1s @pt%%gn%ﬁy Qltce Tlth\edogg Qg%&l A, BEhnNGGEs pNela jcont ent
items are stored In sections. In certain enbodi nénts, sections are stored
as XM fil esindigdpy fighgemye 'ﬁalrt@eammwlﬁaﬁaméeptﬁvn% RS OB BT @EEN IS . | n
certain enmbodinents, there is also sof® static syntax checking done on
sections as they are saved. Resources are also stored in the database.

User groups are used for selective content distribution, allow ng content
to only be available for end-users that belong to a certain user group. The
user groups that are given or denied access to content is defined as access
| evel s for the content whose access should be controlled. G oups can be
added, updated and del eted fromthe production application. The first phase
of section conpilation is also done on the server. During the first stage
of conpilation, high-level content is conpiled and repl aced by | ow | evel
content. This includes fetching web feeds and replacing themwth

t ext - boxes and nenus in the section, gathering quiz results, fetching and
|nsert|ng artlcles and artlcle lists as mell as inserting headers for

o T . —— Y T I oy e



The user application handl es end-user registration, stores user data and
synchroni zes the gateways with each other. The user application also
handl es t he sgg bﬂ%:ﬁ&? recei ving of SMses. The user aquhﬁﬂﬁhﬁﬁ ndl es

i ndi vi dual user ormati on such as nessages. In certain e odi men nts,
the user application is run as an individual user server, conmmunicating
with the production server and the gateway server(s) over TCP/IP, as well
as handling SM5 comuni cation with the end-users. The main responsibilities
of the user application is to handl e end-users and i ncom ng SMSes.

The user appld,galt phchandles. ibgd 6Ndrl S8%id thaMBviddals RrrS@hshg are the nobile
devi ces that run the nobile a pplicati rs initially éonnect to the

entrance appPP%@FP@H“*Vﬁ?&ﬁh?%ﬂ?hﬁ@?%IFﬁbaﬁgﬁﬁﬁgﬁﬁ‘é“%ﬁP@ﬁﬁ?t bBPicati on
after the nomeem&&mHmo@ﬂu@mtm@ﬂﬁouwﬂwuxmamnmuaﬁdﬂmmotaIIed to the end-user
devi ce. The user L i catli n t user via the
gat eway appl|catlﬁﬁ%uhﬁd”ﬁanS&ﬂlg&*a@k gkggéﬁl%%e%ﬁ&ggmgggflcatlon and
t he end- userIHMNWUﬂNwmwwwméaﬁﬂemHWEmaomeﬁwvéhﬁmﬁmmmmm®®@%e@@a*ﬁ@tng t he

packet for Matgasees on the ekt dn@bd Huiv BRI HSEFPmBRSE tﬂe@e%t bil@fmbIh hd@ick. phone
nunber, but as soon as a new end-user has installed the nobile application,

a new user hhéﬁﬁ%@@W@d“thth%“ﬁgevmeﬁﬁpp%ﬁpFSH“TWWb?he system the users
are then identlfIEdwbkm@ﬁhﬁ&ﬁh@@&drMﬁ&huhdmuﬁh&qhdm&m®nu@ﬁkmﬂﬁbﬁhher
|a2f \?\;rlat Iagnosag(lglcs)ll’}%?c IGS?I Oryrroatﬁeirso(r)]f?te qu u?is te(gl %Fﬁ to tthcla 8161]t S 111(9\8(1151? etllﬁell‘}ggt Ienl tél e
stored in thewdetabase Opt i onal |nfornat|on IS often gat hered by an

appl i cation, and ﬁ%me.‘ttbehmhe BhRRES chiffent DeheChE® pllatBRaRA: LRl Msei N ot her
appl i cations. When a user connects to the system a SeSSI on can

cr eat ed, repﬁ@?@ﬁ??ﬁgm?hﬁvﬁoﬁH@@Ppﬁﬁf“Fﬁwmeﬁéﬁ“§e§§ﬁoﬁn&Wﬁf%@Wﬁ?lon is
saved, such aﬁhmdﬁu%eﬁsthe session and the user, login and | ogout tines, as
\Ifl\ﬁln’lbe?SO]E hﬁsgt‘jdng%u CCHIONS cepetévat% méo %Ialgkee%desaéiﬁmbe deleted ttU§ho c|§1en(% gpesef delle sen? to any
content or eWeh@@ddnkyfmowsemaotameemécwmaﬁibeﬁeWQOMGm@bbewﬂalW’group User
groups can b%oxﬁ&lﬁiﬁ&uﬁﬂ%a@glatttﬁgadqu&mséqtagec%lﬂt th@l;d@lfgftcﬁtﬁ@m order to 1etlE§g users can
al so send ansmers of difféerent Kinds, such as text answers, images, video

files or audiPerket freis thesprqaeugsad sepd iemdathe sisiersd di'ges (FRrrEsAShE Yobr es t hem
in the apprOmﬁdﬁ&ﬁaﬁh@@ﬁmﬁﬁ@mch&ﬁ@@@ﬂMmﬁhhesmmmdﬁh@cﬁﬁd@msyﬁh@mw ot her
answers in the ‘tt 1% g%nﬁn ny answer types can al so be stored as resources
and then be USEHPBY TRE ARSI REYFOn. For exanple, text answers can be

di spl ayed as an dnSMEmGMbehm@mwﬁﬂeaWeﬂ@nmhaﬂmoﬁn@oﬁweﬂﬂﬁmpstm@Wthotos can
be saved as "C%P&;Bbf?c%on@”f# ¥l malﬁmg&gﬂ@ pt%lvtla&tmﬁf thc?@rﬁtcﬁ@ﬂ:s uptapd files if
the application needs 1t. The user ag I cation | es the uploadlng and
storage of t RE%at emplgon tansHurHe ah preseipbthe Fqné)ﬂt@nawcwe}g’e”a video file,
an audi o fil @os@iblc SO tcQhiieruska cﬂ@toﬁhfcoxﬁlbtlLEf()t tbueo UiS €0r o&ﬂﬁ)ﬁl& @AabritOphatH eat es
appropriate fol d or. varia fe ent k# ds of

files in the 1ch Ztog hssc{c%chtll)codrab%vgt the CI'Vél mcc S gott %1 eoéhctI e mtotad 81 comp1 ch ar e

The access Ievbhmcbﬂtmols whi ch user has access to what . Nlost obj ects can
have an access | %@ lnultlcp(ﬂnatc @&I‘ton@&bﬁgﬁn& plgtrc.tss 1&L1§§nall§\ﬂ&@&[§05%ﬂgt so on. The
access level provides a way t | ow or deny acceSs depending on the user,
group tine oP“ﬁﬁﬁt@V%¥H“Wh@P&€@€§§’Pé@@ﬂo8%W“%6HF§Wﬁ”§“ﬁHﬁﬁeP“%P access

rul es that acenepplet@alybiliidseandy.ng order. The user serV|ce can
handl e sending a [ nchr o |z the gat eway
appl i cati ons mﬁtﬂg% ﬁ?% %%8”E¥W“8%”Tapevam ndm“Mdfmnml “8Prng i s done
using Java sémw%eﬁsummmwohsmmﬂﬁbedph&g@éﬁnnmmmonﬁhenermemeEﬁ@ﬁﬁ

Appl i cation hosted on the QA% 1%573119 cit m' &n bd IQ@ar%@tatr V@ﬁ%hﬁpﬂi&%tolhgp (or "entry
application"”) handles the I'oa WanC|ng bet ween the gateways and redirects
the users to“%h%wﬁﬁ@%Wﬁw§““Whe nmobi | e application can be downl oaded from
the entry application. The entradfce application can allow client
nobi |l e devices to receive the nobile application. In certain enbodi nents,
the entrance application is run as an individual server, comrunicating with
the production application over TCP/IP, and with the end-users over HITP.
The main responsibility of the entrance application is to handle the

di stribution of the nobile application. In some enbodi nents, the
entrance application handles the distribution of the nobile application.
The end-user typically will order an application by sending a registration
SM5 to a phone nunber. The device is then identified using the user agent
HTTP header (this is not always possible, neaning that sone users can not
be identified, either because of the device or interfering systens used by
the operator) V%en identification is possible the entrance server

-, " o L,



Gat eway Application(s) The gateway application handl e the end users,
sendi ng themthe content and receiving incomng data fromthem The system
can contain a@%zﬂ#ﬁgﬁﬁzOf gat eways, which nmakes it scal ﬂ%ﬂhgm%Lharge
nunber of users gat eways keep track of each connected user 1 n a very
secure and detailed way. In certain enbodi nents, one or nore gateways are
run as one or nore individual servers, or mﬁthin one or nore virtual

machi nes. The gateway application sends conpiled sections to nobile
devices. In certain enbodinents, the application is run as an individual

server, communi cahinfgraMohRqlch@ o@ﬁlh@‘f al@m@klbﬁ@'ttb@@@wﬁlv ehnfidRiohPracThe gat eway
can also communj cate with the end-users over Qe aﬁﬁ; rlate rot ocol ,

whi ch dependéhﬁﬁdpﬁéﬁﬁéﬁpéﬁ Sifuptebn aplagy Mpiy-espssiteY ePHOH BORAS| bi lity of
the gateway application is to handle the connection and conmmuni cation with
t he ot her senygonnnmahﬁaghqﬂscnmg t he end- users. The gat eway
application nmuni cation with the end-users, as well as
conmuni cat i on mﬁt%ﬁ@h@ﬂ@mmﬂmévﬁdwIGPanCQVMQWWﬂﬂWémM@@wt%p@l|cat|on and
the core dat %Pﬁ@ﬁlonssg RL-GRNMANLE ALBIRBlidMst BohREni QN6 BEREShES pﬁfk%@th@o ne by
the entrance application, |ike distribution of the nobile application.

Conmuni cat i oY\ R 9eK&shere By Esorist rpshs HETRPOrTiERPI P QyRtiEriBonnect i ons
when pOSSib|@um&bqakm&ﬂn@mﬂ&ﬁi#mﬁVﬁﬂMbﬂT@hﬂﬁpﬁhdﬁﬂgbﬂﬂhﬁhﬁm@ﬂﬁﬂMSﬁr devi ce.
Igﬁnggt g\é\aﬁsgggﬁ%e \qasl'ylltighlgl.][ar%?l (i:%}.:\/\l/ SOOC € }iO)OI’ttQ COeITl %regt L{?S"']elrpé‘iogggg()eﬁlnﬁl ]PC%UOI] a?‘Ck Of al l
recei vi ng datvariquetelsgonfsy (B‘fheﬂlhel%gldsngeéw or éﬁ§ B PP CtOhlaftctlmlhéhem@YIp@CQa user
gets the cor rbﬁﬁ%aﬁ@fﬁc@conﬂﬂgmé ga)éké’tlgac&o@du% th %Mt%lo@d@& spHsant indatA. bei ng

sent to users comuni cation i s done as. packet S, Using t he packet
format. The dﬁ?%%ﬁ¢eaﬁﬁﬂﬁcaff%ﬁ“? W@Q&Pﬁbﬁ@%mNﬁHQSYh@?ﬁﬁ@@§“ﬁ?“the gat eway
application @aﬂt@@hﬁumﬁahnkh&ﬁﬁaﬂﬁmﬁmﬂﬁhh%n@h&bﬁﬁ@dkaﬁmﬁQSOMThe user

application han |za on. bet we t eways. ctlons are
COITpl | ed f ur tpﬁ fcl)lmalts% Sll{ﬂee 1nc udmig Ol exa.m Fc thl‘lhl??t%%ela,lCO 11m% )ﬁl llﬂatls()nsent t 0

t he end- user abOFh@h?@am @fmﬁ@efarlea@om@i 1?@@ th@mats wois nacketypdambesntheing/ave onpi | i ng
hi gh-1evel O@dﬁéﬁtﬁutgt%;nb i@ ﬂugﬁcrkcé Q&Qaehla@byt&myd %,La%w@kongmlaﬁ&al fhhat can
be di splayed on the end-user device. The final, conpiled X. M. contains no
hi gh-1 evel OB?@%{ , only low | evel objects that can be directly displayed
as screens oQmatherendsriser device. Web-interface The web-interface
is a standal @@@M)g/eo apl ReAt T gigthat TS ursed for adding and editin
content. The,yeb-integface comunicates only with the production
appl i cation, Wﬁ LWU £k§9% 891’Hnulnterface bet ween producers and the| server.
The meb-inte?@ﬁ&éﬂganmﬂﬁdﬁccgggﬁﬂ from anywhere using a web browser| Using
the web-interface, it is possible to add, manage, delete and edit content,
which in turn isgggani zed under a specific proj ect. The
web-interface can provide a content manager, which can be user to add new
articles, quiz |ﬂ%ﬁ%w@FmH%W%“%cﬂ%HGP§§‘“ﬁ?‘%€F¥Ma§“W6a9?@Wmaﬁ?HQX|stlng
content it enmsomndinEEonGe fifedtrierC@BE XML, suehnasmamMma&asmm&mnmaﬂgenerated

aut omat i cal | ¥1 f rorﬁ 'ﬁle gralhe ohk is T lémeeru:ed usmo aca eioc{eglgﬂ d gm%‘vep%h% V Eerface for
viewing and editing generated artictes it or ‘controf ' Ag

di fferent coﬁﬁémw%categorles (artlcles and qui z questions can optionally

bel ong to a categesiilsard farskSind iR iRABBURRMERs, WofRtRmAREdhddabiyitd:
questl ons in a gra hl cal way mak |n it eaS| er to create new qul Zzzes and

surveys by, Fa5p *Cé‘%}nﬁi’F*éab aé‘ﬁa&ﬁ‘l W“l‘i’d"“ﬁgﬁ@ BPton éh ke e ?%ﬁch@beé d’rﬁfi? ti"®nal
guestions. Sp&h faueabpma&naéeeul&ﬂ |1nytthl|[t@Mﬂﬁ) apiicha Isécﬁwf u@nequaat dl@ﬁlﬁsed based on
gg\évt ?Oﬁsﬁ;ngég\i&%&%t %bhectrs) ﬁ%.wel OHJC 1S {:lll g?l level <¥3Je€ts thdt ar nlyn seer%nat‘{;cesc?%l %E:gg: ;Sngfi
editing and d@h@$ﬁmgwggutwmns$mwehhs@mmwﬁﬂs can be created directly in the
web-interface using a built-in editor, or inported as zip archives. In
certain enbodinents, every new applicdfion 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 fromhere, thereby starting, stopping and
synci ng qui zzes. In certain enbodi nents, the web interface supplies a
resource manager. The resource nmanager allows for adding and del eting
resources, as well as browsing existing resources. \When new resources are
added; for exanple by a producer, the resource file can be uploaded to the
server through the web-interface. The resource's header file is al so
created in the web-interface and upl oaded along with the actual resource
fiIe Alternatlve resources can also be defined, for |nstance supplylng
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support; user submtted data, such as upl oaded imges, video and audi o as
wel|l as text, date, choice, formand nuneric answers; results of quizzes
and surveys a&dng/“aéztop lists for quizzes; or registq&gqﬁgaﬁ%%*mas wel |
as their sessions, registration tickets and SVMs traffic certain
enbodi nents, each new application is handl ed as a separate project on the
cont ent creation side on a server. In the web application, a specific
project is always selected, with only functionality specific to that

proj ect being shown. New projects can be created fromthe web interface by

superusers. Systemy &E@dre(then%ssedoic&%ﬁ@tb%th&ﬁﬂ &ﬁ@%tb@ot@cvmjeﬁﬁc&m ssions
that control ac I the projects ossible to

gi ve systen1Jﬁ@ﬁ?mgﬁE%Q’”WW“dﬂw? gogﬁEB?Wq%”%@Hﬁéﬁ%gmeﬂ?%EV A be

del i neat ed i nhdnhiatcommt s phle! fBi@et dcomsing @ Sethvdepscifichetrespastdhcadntient for a
specific proj L. ! e z | f 1 89 t hat

proj ect. Thefgﬁg,% gﬁﬁggﬂgtapﬁ%“£$g ?g%@%@% %ggﬁseg%%§iéV%¥§l Super
users can al sonaiging atfriyatc-gyiug pjy. cBlrrﬁfriwé}ﬁrr bandliggotfigses cpi] eentant if ﬁ@hﬁotﬂhe

web-i nt er f aceyie usﬁath"f\ R&Sformat as blnally[}:ngcﬂéépaabﬂts%mggh mﬁgéa@g‘le bdigv.i nventi on,
data is stored using SOQL databases. In certain enbodinents, the only

exception is a reSYuREEaiqnoade sgper itmagihedast ingdE paskty yXNhrackds ¥ | e
system | n cesrtitai © oefxOcHun®aing, using) & XMareitd: wat idapatod e KM Iafrgicodtkct | on

dat abase (sonetings referred to as a projects database) and a core

dat abase. In so nE—Eﬁ%Udrne ts, the production database is a construct
enconpassi ng two Raforppacketcha abidmesthe serverte e aliont wnkrotimemios Velbﬁhéleml@ducti on
dat abase corrmraﬁqs&&edoirngld%glyc%%ah%%ofmgrﬁac&tseﬁec\lam%%%{com%

corresponds to oneﬁp ect. Each project can use different d abases (i.e.,

its correspoiPRGHPE)? %P“Hﬁ@gbé§gyﬁﬁﬁdﬂFﬁ@?€’?dHcﬁﬁmbWﬂfﬁd“éPden the sane
server or spmaa@pammsb@wdeEen@mmmmemmeﬂsAnE@ﬁhepﬁmpﬁmy“@ﬁ@mhaw@”|ts own
conflguratlonmkalmkqwfmowﬁln certain enbodi nents, the server has a default
proj ect that PContarns 'SoMe information that is shared with all other
projects. All Eﬂ@psgwéﬁNﬁehgtored in the default project database. The
core dat abase C0n:tn@(iuﬂls“n{(j@td’aslyilcg‘qjeﬁﬁit)‘iu@elfaulla_'&l@ﬁ‘@el_mgf’Qtlépﬁi,ym@ﬂd user data (phone
nunber, nicknane<mmsefwg§nenatedf@apa etc.), end user session |ogs, and
SMS | ogs ThHe i @‘%ﬁ“gﬁf dhase (used by the production

<item i item” farget="son

appl i cation) conL@5n§.ggpng mmgg&hdas configurations, sections, content
itens, resource5<m®heﬂasoa@d saxion. 9. Commands, Targets, In vocable

ijects and Macr ogrenu> In certain enbodlnents the invention provides
targets and i nvocabl ts that run. on rtain
erbadi ment's,  the AR SHEPBR b VT RLS R eSS e Ly o m op
command obj eatay,of putmapfls drchdtdi anil omghanfl bneh idomdb atggt. Thaindahdatdon orthdno t he

visual presenf:aticQR O ie, SRR, { KREDARSRISAIA LY can also be

speci fi ed. pl atf orns don i ncl ude commands as a native feature,
so the |nvent|onFﬁPB@ﬁ§§$hﬁf§“ﬂﬁﬁAQﬁﬁﬁﬁﬁds to run on platforns such as

t hese. When acthax@gm a6 QNPBNGhaand yRke a target, which is either
an invocabl e content @pjeet, or temracro describing sone special action

If the target is the fdc8f an {RHveCebre obfect, the object is invoked and

Menu 1tem mu

the appropriate agthmm@ qta ﬂep+ Jd.pocertain enbodi nents, the action could

i ncl ude dlsplaylngoa1dmwphayabbe+ﬁbma@& on screen, playlng an audi o or
video clip, uploéﬁln hot o, 5dr%§énd|ng an SMS. An invocabl e obj ect
is an object that .can® %f?ﬁb kbg*a%ﬁEWwﬁnvocable obj ect contains

i nformation on h@w |hw§@ﬁn£e Fvek @Q whi ch can be uniquely identified.

User interactioni’n oldeit app]wcmammﬂs is enabl ed by invocabl e commands
attached to dlspquaﬂ%@mﬁ Oéﬁtﬁ le hayed on the nobile device screen.
Conmands can al s@.pe &l Tas k €dt 0 Tighdispt ayabl e objects such as menu itens
and item obj ects. Depending on the nobile device, user interactions are
performed in different ways. For exanﬁ?e sone devi ces use touchscreens as
i nput devi ces, other devices use buttons. End user interaction can be
tailored to different nobil e devices. Command obj ects do not by

t hensel ves contain information about their targets. This information is
specified in the displayable (object) associated with the command. Commands
can be included in nenus, comrand bars, or napped directly onto buttons.
When defining commands in a section, commands are allocated priorities,
allowing the client application to gauge their relative inportance.
Commands are sonetines handled differently on different nobile devices, so
the l ook and feel of a client application can vary sonmewhat, and end user
interaction can be tailored for each devi ce. Active commands are
associated with dlsplayable objects currently on-screen. Any nunber of
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i mge, or an audio clip. Quizzes and surveys are special content objects
contai ni ng questions for quiz-type ganes, statistics gathering or market

research. A 086B§§%$§f%afget allows nmultiple actions tol@ﬁwﬁﬁﬂﬁ:mﬂﬁd by a
i pla

si ngl e command. orm request invokes platfornlreques coul d
i nclude, for exanple, opening a web browser. I n sone enbodi nents, the
i nvention provides nacros. A macro is used to describe hardware functions
or internal logic on a device, and can be invoked by comands. If the

target is a macro, the macro is executed. This could, for exanple, flash

t he backlight or sauseoehiiati AY;s vicetkirning to the previous di splayable
obj ect (Il ogical batk) Cogrodglimed ar. “NVatres” are an abstraction |ayer to
native nobile funtfiohguliThendse of” niaeros al |l ows single sections and
contexts to be used alPBIsVl widé PEWFEOf nobile devices, though the
actual handling of macro conmands is perforned separately on each device.
Macros are used for h rdwar rel ated commands such as controlling screens
and navi gati on, @5%%@?§?V|ty, audi o, backlights, vibration and menory;
as well as for s 1¢? Oéﬁwggyﬁﬁﬁvbﬁéﬁﬁ%%Po“ ! %65ﬁ3&%W6éL é@gfg)uld be a
macro that exXebUEES ) LAt Gl L haAl sERGE Evk, ﬁ?é@@s i, &gl i 56C6>
application. T Ri0Bo0sicSe14S &5 sulks Jmnooaxmutzengm umb;@@@;»%h&%mghbd@@ up the
devi ce or si i 4ar ¢C & HEbFipasAt kGl yzeRefrersence Syst ens, nethods, and

devices of the invention are also described in U S Patent Application
Serial No. 13/26%ddivifidee degeber 7, 2011, under Attorney Docket Nunber:
29090/ 7 and also claimn r S, .Provisignal 61/391, 272, filed
Oct ober 8, 2010, 'ByrdPHee Qﬁ@ ‘Fll‘?%‘@g(toéf%“e&mh‘f"i‘% P 88 cEEAPHE E SRS ZATI ON
OF EVENTS AMOMGnShrEpdERo AND dELvidy WiloSesWn ¥y ey ARYDING of AGeTehiMaSserventocthll | s herei n
i ncor por at ed o t hods, and
devi ces of tﬁgxf%@%ﬁﬁﬁgﬁgg%gmgkig%g%é%&%%%ﬁmﬁw Mg%%%qggﬁf plication
Serial No. 13¢28Quae® dofyroedorict ober 7, 2011, under Attorney Docket Nunber:
29090/ 9 and al so fsegahmlagcmmrcbw i (Rrtbmed uPr[goz‘lJv%/' c@mhm@%ﬁa&;&r azl)gket filed
Cct ober 8, 2010, the sane inventors and titled D STRI BUTI ON OF CONTENT
AND BEHAVI G?C%W‘BP%??A‘FS&‘T@G RATEORIME! 2SS liFd AR (i ihﬁEVc?P‘ﬁB"r‘ di%d by

ref erence |nommamem&mfﬁﬁymmEmuﬂmahﬁnhQn;U5mphmﬂayaawsmwmdnmumatmens of the
Iaz\éeg;!sg:?l ggg{ %Pnﬂns cgnnech%P 18 am?dmegg%) hg chenfpo 1%0%1 Gatew%fd w% }?IS'PEQ ttﬂgsg_r tShOWn
fromthe fuIIWM@mt@ﬁﬂ@m@mthWEUM@@Un%hvﬂqu@ké@wmﬁTFEXerences to the
scientific and patent literature cited herein. The subject matter herein
cont ai ns |nportant |nfornat|on exenpllflcatlon and gui dance that can be
adapted to the pr e lcqiglention in its various enbodi ments and
equi val ent st her eoéertalXdbRinixBts Fix@ifpdn@onlprovides Zour applicaliohs, Cb@d‘htoalavﬁlch tdnustrati ve
erbod) ment S o M INARLON ALK 4884 0 Tel B SQUMENNG A QU g ol 22es
requires conplﬁg% SR da  PRAS LIRS 1 ShoWePhéw a sinpl e
quiz with tmmq;afeww m;nls?dm@ Gogepiin embodslteatﬁ tthmgvemlttnhmﬂqdes a'“:sftbuqrt@fédte section -

i.e. the SeCEﬂpﬁ&u&ms‘%Et@{l d\ﬁhﬂqeﬁl% o‘f*ﬁ@m‘v&ﬁ@ﬁ Iu?v%l?tlé%ﬁﬁt?f't(p&ea'téjwntgnt nai ne="Qui z"

mai n="nmenul " next id="7"> <command ="sel ec abel ="Sel ect" type="0K"
pr iorit y=" Q" pracess and complle the content, mdmtam end user connéctivity, 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 partitioncd physically, for example
as scparate machines or scrvers, or logically, for example as scparatc 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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<command i d="ok_cnd" label="0K" type="0K" prlorlty ="0"/> <command
I d="back cnd" | abel ="Back" type="F3ACK" priority="0"/> <command

i d="answer Answer" type="0K" priority="0"/> .
pablfisog, A Rty

i d="exit cnﬂ" it" type="EXIT" priority="0"1> <nen

default _crmd="sel ect _cnd" title=""> <crmd id="sel ect_cmd" target="_sel ect"/>
<menuitemid="nenuitem " | abel ="Play" target="textbox"/> </ nmenu>

<qui z id="quiz1" name="Quiz (bject" schedul e="1" answer_cnd="sel ect _cnd'
end_target="_back"/> <textbox id="textbox" title="" text="Wait for
questions. "> <ﬁ{£qne!i QL @ﬁ@&m‘ﬁ%'fe 1ﬁc@€ag§4rr mb&ik O8S; r{eaeﬁsgﬁxf@%ﬁnomno
<conp05|tetar = conP05|tetar%et5? | abel ="Back and to gane screen">

<i nvoke targ ““‘“%‘éé‘?&'“!’@ 10§ ORES Ptalegarlicatopsqrgyery aba Smg, d‘i‘?ﬁ’&‘éﬁ ey get >

<conposi t et arg@t syis @ daestnot b@EH getal&ﬁl offligdred wpdat@ NSime4riyandash acdat ofrlié 0_gener a
ted="true"> iélgé/r%pp%can()ngmh n'(;taégus\,\ﬁ‘le 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
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<i nvoke target="_back"/> </conpositetarget> <header> <secti onheader id= 1"
name="Qui z" alias="7" num.id="1"/> </ header> </section> The section

contains 3 cop “the qui z schedul e and 2 quiz
<schedul e rouné%ﬂufﬁﬁﬁ'ned—"false" id=" 1" name="test" g#ﬁ?%hngggush—

07.05. 2010 10: 32: 00" stop_publish= 14.11.2012 14:29:35"> <event id="2"
ti mecode="00: 00: 00" answer tine="00:00:09" wait for

correction_tinme="00:00:0l" show correction_tine="00:00:00"/> <event id="3"
tinecodez"OO;OO:Ol" answer _time="00:00: 12" wait for
correction_t 'e%Sdlggﬂsoﬁ\e Ql%ducﬁ(g]%@@ﬁd’nqgﬁx b@('!;l:d.ﬁoﬂ/ H’F}m &Qorg@rvgo n/d?he</ schedul e>

<qui zi tem type="choi ce" has

ame="Ques 1"
start pubI|sHm“@%méim%@?G*UQHQGWQO““@P@Bmﬁﬂbfpf%fﬂbfmﬂi“T@?U“W?“UB 00"
node=" ONF_ CORRIEGE" n <adih erﬁlﬂ)ﬁﬁllc\i@ qtecdwnq]ale sﬁcﬁéﬁta&-XMﬂfﬁMchﬁn ﬁ.ne parsed when

po! nts="1. 00818%@ d/bi th<e% tlgal:tlogt In cemal a eﬁq%&}in?cn?s tHQ,I?A\JI\ Eﬂ%g@ 51} \étgtlc %mtax

poi nt s="0. 00 Ferhative ter
poi nt s="0. 00@@®@mkwﬁmbqux®ms@Mmyauwwﬁ R%qﬂﬁiﬂ@éh@ﬂ?ﬁémﬂwwéﬂwg

has_hel p="66" id=\g; m&%@%eu&yﬂﬁka&ﬂwgﬁ é&%ﬁﬁ&ﬂ%@h%%@mg@%&géo0%939 02: 00: 00"
stop_publish="01.01.1 nmode='

available for end-users that belong to a certain u%m oxoup The user oroups that are given or
denied access to content is defined as access levels for the content whose access should be
controlled. Groups can be added, updated and deleted from the production application. The
first phase of section compilation is also done on the server. During the first stage of
compilation, high-level content is compiled and replaced by low-level content. This includes
fetching web feeds and replacing them with text-boxes and menus in the section, gathering
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 scctions that the project can use.

User Application

The uscr application handles end-uscr registration, stores user data and synchronizes
the gateways with cach other. The user application also handles the sending and receiving of
SMSes. The user application handles individual end-uscr information such as messages. In
certain cmbodiments, the user application is run as an individual user server, communicating
with the production scrver and the gateway scrver(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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<alternative id="1" text="A" points="0.000000"/> <alternative id="2"
text="B" points="1.000000"1> <alternative id="3" text="C"

poi nt s="0. 000 qui zi t enp After Phase 1, co I

par si ng may ngggzgg%?lon el enents to be reordered, andqgggﬁ&gg enents
(e.g. nmenu itens) may be parsed into separate XM elenents, and/ or | ose
their nesting entirely. However, these are generally cosnetic changes. The
primary conpilation effect is to the quiz itself, as the schedule and quiz
guestion content itens are inserted into the section contained in the quiz

data XM el engifnikh® RCHAAW: B RRANQYES Itﬂpgﬁﬁoﬁgﬁl Fh@lmonﬂulnicaté @/H@lh@ etiDChanged,
t hough sone attrjbutes nay have reordered (due to Par5|nq hase 1

conpi | ation dFmWﬁém%%@W@“ﬁ&W%“%k%ﬁﬁ“@“ﬁﬂ@ﬂﬁ@éng%%‘?@?dﬂiFﬁ@n%NUh%ata
<section i d_ "ed- ud&’ﬁlAHl-eorﬂiﬁﬁkuddtlorﬁlﬁ ydnE'ovel U"hE’![EE&eclz‘eR ﬁh@ﬁﬁ@ﬁcket{&ﬁﬁ{ i onheader id="
Ilabglar:r?;n S’J\;?,, fnﬁ‘%lllyo R’ﬂ—user; are 1 %fintl (bg th?n Cp%g'lgeenﬁlggm gbé,l(t) as sgosnlalt% a Tewagn%\,\er cnd
id="auto ctangeb&OWmMaimwmwek@mmgmpmanaMQWE$ﬁgwwmdmmbk@mmqu@nm back"/>

</ conposi t et Q‘ﬁeg%?stt? m ﬁfé%wgthélﬂd‘enpﬁ&l%yQMﬂgJ\e@tﬂ@r1 B@cclg andbMR&T oBACK”

priority="0"></conmmand> <conpositetalfget id="conpositetarget5"> <invoke
target =" bacK"Patigniyeies ragiiryier detg. é%t*bfss@" [n. laptdesip S8 pevdragaptionedc ommand
id="exit_cnd' .nfblaiaaimu@@s tucklwpeex 4nXbifth dm h@trotea)h:th@dmséqem&md> <menu

i d="nenul " def ="" se t cmd"> <cnd
i d="sel ect c n Qm}atl g%ten gat 1ereéithy /agapglh%a%%l% alai can thelelfe s??éeﬁl dMe cqre a?a%a%e

target ="t ext hoxitg 1Dotllel 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 select 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
cxample, 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 nceds 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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</ menu> <nenuitem i d="nmenuLnmenui tem " |abel ="Pl ay" icon=""
t ext =" ></ nmenui ten> <command i d="ok_cnd" | abel ="0K" type="0K"

priority="0"> W@gg@g@g&f <qU|z i d="qui zr name="Qui z ijquTH%?hﬁgﬁﬂx 1
g

sel ect _cnmd" e et=" schedul e="" answer cnd=" back’

hel p_target="" hide_crmd="" hide target=" back" close_crmd="" close_target:"
close " answer_once="fal se" enpty target="" use_hide targets=" false"
ehange_answer ="fal se" client_side=" fal se"> <qui zdat a> <schedul e

i d="1" narne="test" start_publish="07.05. 2010 10: 32: 00"
stop_ pUbl i sh="14. "ﬂ-};]c u@%l&%ﬁgg{HQ‘@ qenfiﬂjr gﬁrl nggm&_de%h%d%ﬁ romzfn@l se”

style=- default_end=" tined fal se ha el p=' nd"

advanect i me= “%8@@6%9m2ﬁvﬁﬁ¥“WH““?“*?IHﬁ%@ﬂ%ﬁmﬁémﬁﬁhébﬁﬁﬂﬂﬂm°“dmw

answer _t i me="0iag A0i QAR hich@h be Hi0gzcC DI B€tdan_t i ne= "00: 00: 01. 000"
ShOM/COFFECtIOﬂ L mes "00 00: 00. 000" > <qui zitem i d="2" name="Question 1"
start_publish= "OIJ§¥—£¥§?%~02 00: 00" stop_publish="01.01.1970 02: 00: 00"

fol der="0" type="lohoncaibotiasnthdicpntidhed sgpicatgnydréedtry apigicah’d howgsthe npde=" ONE

CORRECT" max &8 lb%%cmo et@een the gateways and redirects the users to the gateways. The mobile
application can be downloaded from the entry application.

The entrance application can allow client mobile devices to receive the mobile
application. Tu 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 SMS
to a phone number. The device is then identified using the user agent HT'TP 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 scrvers, the entrance application can cffectively 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="Alternative 1" points=" 1.000000"!> <alternative
1d="2" tex t="Alternative 2" po in ts="0.000000"/> <alternative icl="3"

text="Alternafi t e, 301 Nt s="0.000000"/> </ quizitemr </ 2 cexent id="3"
{§ mecodec 00 BB 57 58" answer _ti me="00: 00: 12. 000" PEHST D

wait _for _correction_tinme= "00:00:01. 000"

show correction_tine="00:00: 00. 000"> <qui zitern id="3" name="Question 2"
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_cnmd=""" node="

O\IE CORRECT" pRahicSEh B ﬁﬁ%@?otﬁ@ér;. Q‘B@Q&Ee‘w’éﬁ kieg)'_ti"a Kk of{e%tcc_rﬁ'n@gted user in a very
poi nt s="0. 000000"/> <alternative id="2" text="f3" points=" 1000000"! >
<al t er nat i ve Spyreagd detalled wayeoin outpin eabodgnasiy e 6" (PUC LG AT BRE LF 8Vent >
</ schedul e> <hqwinZidiatidzrvefsgativatinsaonmmndviindthsehect _cmd” | abel =" Sel ect™
e oK o OB LA e B i o
</t ext box>  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/TP 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 betwceen the
gateways. Sections arc compiled further in the gateway, producing the final XML that is sent
to the end-user. The scctions arc compiled in two more phascs here, compiling high-level
objects that arc uscr specific into low-level objects that can be displayed on the end-user
device. The final, compiled XML contains no high-fevel 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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</ section> After Phase 2 conpilation, the quiz data XM el enents
remain, and choice input objects have been auto-generated to represent t he

guestions in |l ed quiz. As both content itens a cts are
hi gh-1 evel obﬁg%?ﬁg %Mflevel aut o- gener at ed choi ce |nput ﬂ%#@g shgre

needed to run on the nobile application. Phase 2 conpilation of the above
qui z exanpl e produces the resulting XM. data: <section id="1" mai n="nenul "
style=" theme=""> <header> <secti onheader d="1" nane="Qui z" alias="7"
num.id="1"/> </ header> <command id="answer_cnd" | abel ="Answer" type="0K"

priority="0"> </ CAMARGTHEOARPSIHE! RRABnhATT AWLOcHLALIRLAA Rw<i NVOke
target=" answer"/> <invoke target=" back"/> </ conposi t et ar get > <conmmand

i d="back_cnd"¥tclbarZ M BETR i fﬁ%"”*’eBAtP(@“ B YR pyigns c' 6 Hrieinduee
<conp03|tetan@@ﬁymaft@ﬂﬂpoan&e&ange&ﬁhamﬁmnmakebnamge&mhmhmﬁkt/> <i nvoke
target ="text tl)’r('l)a)l’(lél'(’61>pl§\{1é:eg QRce 1n¥eﬁ"¥ace f(g v1ewmg and editing generated articles, as well as for

controlling different content categories (articles and quiz questions can optionally belong to a

category). Tt is also possible to create and edit quiz questions in a graphical way, making it

ecasier 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, browsc 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.

Tt 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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<command id="exit_cnmd" |abel ="Exit" type="EXIT" priority="0"> </conmand>
<menu id="nenul" default cnd="select _cnd" title=" select_cnd="sel ect _cnd">

<cnd id="sele E)‘iﬁlg}a?/z arget=" select"/> <itemid="nmenu ]me{%gd{}llhq%gsn
abel'= ay"

target—"textb fenu> <menui tem i d="menul . menui t en

I con=" text="> </menuitenr <command id="ok_cnd" abel ="0K" type="0K"
priority="0"> </comand> <qui z id="qui zl" name="Quiz (bject" category=1
sel ect _cnd" end target=" schedul e=" " answer_cnd=" back"

hel p_cnd=- help target=- hide_cnd="" hide target:" back" cl ose_cnmd=""

close_targets rﬁl‘t%& submitted data, “sudng Yl‘ﬁde@(ﬂﬁﬁ fv‘?de§§1 d G LYw Ak 9:% date,
use_hi de targets— fal se" change ansmer—.false client side=" false"

<qui zdat a>  choice, form apduaIgiEn R esuly ghiargsgad sungyss pelbagph bifern7. o5, 2010
10: 32: 00" st Qjﬁlzﬂi@ihﬁ lc%hﬁlca‘ﬂieﬂslasmmas t];éh %9;1035 legfqﬁiitﬁi)ﬁlhéke@'hnd ypesischedul e”

a](cj\a/.l'a_rS]g e tS It ?ITLe.._ 450 Gm‘%’am em%nyxmentq ea%E new appﬁcaﬁon i§ llal}]l( d—as a s?palate pIOJQC 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 fashiou, 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
databasc corresponds to one project. Each project can usc different databases (i.c., its
corrcsponding project database) and these can be placed all on the same scrver or spread out
to different servers. Each project can have its own configuration filc.

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 databasce. The core database contains data individual users, groups, end user data
(phone number, nickname, uscr-gencrated 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 Qbjects and Macros
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<event id="2" tinecode="00:00:00.000" answer |inme="00:00:09. 000"
wait _for_correction_tinme= "00:00:01. 000"

show correcti " 00: 00: 00. 000" > <qui zitemid uest i on
start_publishaﬁﬁhhg%uﬁb70 02: 00: 00" stop_publish="01. Olngg%%g 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 nt s="1. 000000"/ > <al ternative id="2" text="Altemative 2"
poi nt s="0. 000000"1 > <alternative id="3" text="Altemative 3"

poi nt s="0. 000000" fn celﬁ{npéiﬂb%!hﬁlm ﬂﬁ/nﬁ/)!lﬁﬂﬁ Broﬁ@é(@:ﬂ&ets‘ an'msocable objects that run
ti mecode="00: 00: 01. 000" answer ti ne=" 000" wait for correction

time "00:00: CLrbtr de§lﬁ€fﬁvvm(f:6]|mr“é‘ff?q061ﬁlefm r?ﬁm‘t‘jt?)“o@@fod@erf%ma@du?%‘?‘?@ﬁ‘? i d="3"
name="Quest i amr: @nilas toa\lIIDPmU@lnhlﬁi jefld, b offer a]i@iﬁ@maﬂfﬂncﬂ@na@@' In addition to the

oLop_pUbl | sh=: 01 DL kR00, 200,00 L AR50 LRS- Glig co” has_hel p=
<al ternative i d="3MetpésbrmsAvn tpmhni‘p satttrganGO0 0 0@ive featae] tOéhena‘tenw pragte”

text="B" poi 0&%wnélm99a99qQ9nfnon§@f$rﬁ1EE\,@L Lfest d=" 3" text="C"

poi nt s="0. 000000" 1> </ qui zi tenm> </event>
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. Tn 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 arc allocated prioritics, allowing
the client application to gauge their relative importance. Commands arc sometimes handled
differently on different mobile devices, so the look and fecl of a client application can vary
somewhat, and end user interaction can be tailored for cach device.

Active commands arc associated with displayable objects currently on-screcn. 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 cither 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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</ schedul e> </ qttizdata> </qui z> <choi cei nput id="quizl.2"
default _cnd="sel ect _cnd" initial_val ue=" answer_rmacro=" WO
2012/048262PF%§5§%8£%/055433 _redirect (schedul e(1, 1), Z)IK§QE Lﬁ%ghe— ADD

| abel =" Quest Yccessl evel | > <cmd i d="sel ect _cmd” targe quiz
.ans2"/> <itemid="1" label ="Alternative 1" selected="fal se" i con=""
style=- text=" "> </itenr <itemid="2" |abel="Atemative 2"
sel ected="fal se" icon="" style="" text=" "> </itenm> <itemid="3"
| abel =" Al temati ve 3" selected="false" icon="" style="" text=" "> </itenp
</ choi cei npuhﬁdéc&lq}l glﬁ orHHHt Qu1gzes £ 'sgﬁleyg’ alc special content objects containing questions
defaul t _cnd="sel ect cnd"answer _nacr o= I rect (schédul e(1, 1? 3)"

OwWS

answer _r ul e="TAI0=-yigisapes: it Beipripe o LB b b PRSI oz

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 Secrial 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 hercin incorporated by
reference in its entirety.

Systems, methods, and devices of the invention arc also described in U.S. Patent
Application Scrial No. 13/269,269, filed October 7, 2011, under Attorncy Docket Number:
29090/9 and also claiming priority to U.S. Provisional 61/391,272, filed October &, 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=""" st yle="" text=" "> </iten» <itemid="2"
| abel =" 13" se aI se" icon="" style="" text=" "> jtemid="3"
| abel =" C" seléevgt%é@ﬂﬁza se"style="" text=" "> </iten> </ 3{?8.‘%2@%{” 53%

<command i d="sel ect _cnd" | abel ="Sel ect"” type="0K" priority="0"> </corrmand>
<textbox id="textbox" dethult_cnd="" title="" text=" Wit for questions.'
<cnd i d="back_cnmd" target=" close"/> </textbox> </section> Phase 3
conpi l ation is performed on individual packets before they are delivered to

the client. fiomhe full cdfiBs SXANRLEMRE! QiR EAREYI 3RGELRAC hid p3Rit tO the
client. Section informtion has al read been sent to the client and has not

changed si ncéirdye fitFd feeiRet ke supeet walisf h‘?:%lhf"éi [P HYPO#Y BERato8n about secti on
i d, header al’bﬁelﬁp.‘mﬁﬁliﬂlon Addiitianon@htlcyn beagapeMer it fridiige @ltiseinvasondidded at t he

same ti e, eac 1ou< ernlforaﬁnexg\/l‘ndecﬂuxgqenttﬁhedeofOW are sent as separate p_acket S Hf

only one XM el ., only the relevant packet is conpiled
and sent to the client. A single XIVL elenent in this case can be a conmand,
a menu, a nenu item a choice input,petprEs The maj or effect of Phase 3
conpilation as shown in the exanple here, is the renoval of the actual quiz
obj ect. QUi BB éc?4Z and content itens are high-level objects that

can not be read by cérhe itlsir@nt emlbdainteh@ tiRhiasetich peigpd bat fodtbn8icapy a choi ce

i nputs were aLereg Xzegee)nlﬁge?go%x 1lat on in dtll thlee qnusleﬂz 'Iql e?{:gnlqp(?e 5%oquho hem%| | ent.
Therefore, qui'z objecte"dte [*dHger Sy ARG TRRoVEd S Phase 3.

Addi tional | y quie wtbrvdaeruesttlonsmblk)éedeﬂmmwseﬁl theripartce” gctgwt- i.oftheconposi t e targets
I'S entered via the web-interface

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

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

<command id="ok_cmd” label="OK” type="0K?" 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="menuitem!” label="Play” target="textbox”/>

</menu>

<quiz id="*quiz1” name="Quiz Object” schedule="1" answer_cmd="select_cmd”
end_target="__back™’

<texthox 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”/>

</compositctarget>

<compositetarget id="auto_ctarget30” label=“__answer and __back” auto_generated="true”>

<invoke target="__answer”/>

<invoke target="__back”/>

</compositetarget™>

<hecader>

<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.

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

“14.11.2012 14:29:357>

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

show_correction_lime="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>

N
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automatically generated (conposite targets are conmands specifying how an
end user's answers are handl ed and upl oaded to the server). Phase 3

conpi | ation 0&83E§6ﬁ§ ve qui z exanpl e produces the resuh&g&gﬂxpkﬁgﬁta

<cl i ent dat a> % d="answer _cmd" | abel =" Answe type= priorrty="0">
</ command> <conpositetarget id="auto_ctarget50"> <invoke target=" answer"/>
<i nvoke target=" back"/> </conpositetarget> <command i d="back_cnd"
| abel =" Back" type="BACK" priority="0"> </ command> <eonposit et ar get
i d="conposi tetariw 5"> <invoke target=" back"!> <invoke target="textbox"/>

</ CorprS' tetar get ?qmﬁ@lﬁ)mﬂlﬁmé @1’5 @Bg Jé_zm nag eab@Lm’m IE)o(téltt publfsl}ép)em el T
priority="0"»sfogomand> <nenu i d="nenul" default cnd="select cnd" title=""

sel ect _cmd= "selec%méﬁﬁm>°%ﬁﬁﬂ°W6“W’ ‘%CONpgﬁxﬁp?%?get—' select"7> <item

" m gk \2 p ynts=*1 >
i d= ITEI']U| nenui t e tem éﬁ tcxi Qﬁz ﬁév)é pomts— 0.000000”>
\altcmatwe id="3" text="Alternative 3" points="0.000000"7>
</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"/>
<allernative 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 1d="1"" main="menul” style="" theme=""">

<header>

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

</header>

<command id="answer_cmd” label="Answer” type="0K” 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="compositetargets™>

<invoke target="__back™/>

<invoke target="textbox”/>

</compositetarget>

<command id="exit_cmd” label="Exit” type="LEXIT" priority="0"></command>
<menu id="menul” default_cmd="select_cmd” title="" select_cmd="select_cmd”>

<emd id="“sclect_emd” 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="quiz!” 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

47



</ menu> <nenui tem i d="nmenut nenu tenl" | abel ="Play" icon=" text=">
</ menui ten> <command id="ok_cnd" | abel ="0K" type="0K" p ority="0">

</ command> <&§58?§O%S arget id="quiz 1 .ans2"> <accessIQ%ﬁﬂkmn?&§¥§ke
.3 >

target=" ans Hvoke target =" back" <i nvoke target="qui z

</ conpositetarget> <conpositetarget id="quizl.ans3"> <accessl evel > <i nvoke
target=" answer"|l > <invoke target=" nmsg( counterhit(2))"l> <invoke target="
back"/> </ conpositetarget> <conpositetarget id="quizl"> <accesslevell>

<i nvoke target="quiz1.2"/> <invoke target=" nsg( counterhit(1))"!>

</ COITpOS' tetar get answer_once=“false” empty target="use_hide targets=" false” change_answer="false”

client_side="

lalse™>

<quizdata>

<schedule id="1" name=""test” start_publish="07.05.2010 10:32:00” stop_publish="14.11.2012
14:29:357

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

has_help=" round=""*

advance_time="45000">

<gvent 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="fals¢” style="" default_cmd=""" mode="
ONE_CORRECT”

max_select="1">

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

<alternative id="2" text="Allernative 2" points="0.000000"/>

<alternative id="3" text="Allernative 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” etop ' 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"/>

<allernative id="2" text="B" points="1.000000"/>

<alternative id="3" text="C” points="0.000000"1>

</quizitem>

</event>

</schedule>

</quizdata>

</quiz>

<command id="select_cmd” label=*"Select” type="“0K” priority="0"></command>

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

<emd id="back_cmd” target="__close”/>

</textbox>

</section>

After Phase 2 compilation, the quiz data XML clements remain, and choice input
objects have been auto-gencrated to represent the questions in the compiled quiz. As both
content items and quiz objccts arc high-level objects, low-level auto-gencrated 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=""">

<hcader>

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

</header>

<command id="answer_cmd” label="Answer” type="0K" priority="0">
<jeommand>

<compositetarget id="auto_ctarget50™>

<invoke target="__answer"/>
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<choi cei nput id="quizl.2" default_cnmd="select_cnd" initial_val ue="

answer macr o=" redirect(schedule(1,1),2)" answer_rul e="ADD"' | abel =" Questi on
1,"> <accessl eyel | > <cnd i d="sel ect_cnd" target="qui zt. y <jtemid="1"
| abel =" Al terrawx\%wf"'sz%zel ected="fal se" icon=- gst yl g—" %Jtéﬁm”lsst@

id="2" | abel ="Altemative 2" sel ected="fatse" icon=" styl e=" text=" ">
</itemr <itemid="3 |l abel ="Altemative 3" selected="false" con="""' style=-"
text=" "> </itenr </choiceinput> <choiceinput id="quizl. 3"

default cnd="select _cnmd" initial value="" answer nacro=

redi rect (schedul e(ilg,q,lilpal,g@;-lb@agv\er_r ul e=" ADD" | a bel ="Question 2">

<accessl evel / > <co@mpod=iige! ect _cnd” target="qui zl.ans3"/> <itemid="1"

| abel =" A" sel ect eﬁ‘*”’“fd%till‘éé’a‘ét°v1* é*‘*‘*‘“fl““ekft’“-"BAUS REiEd <item i d="2" | abel =" B"

sel ected="fal se” «Iﬁlﬁ)ﬁltctan&ﬁ&y !)n%os';tgmieg)gt = ">

<invoke target=""__back’/>

<invoke target="textbox”/>

</compositelargel>

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

</command>

<menu id="menul” default_cmd="select_cmd” title="" select_cmd="select_cmd”>
<emd id="select_cmd” target="__select”/>

<item id=“menul.menuitem!” target="lextbox”/>

</menu>

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

<command id="0k_cmd” label="0K” Lype="OK” priority="0">
<fcommand>

<quiz id="quiz1” name="Quiz Object” category= | select_cmd” end_target="
“* gchedule="** answer_cmd="
__back” help_cmd="" help_target="" hide_cmd="" hide_target="_ back” close_cmd=""
close target="_ close
“answer_once="false” empty _target="" use_hide_targets=" false” change_answer="false”
client_side="
false™>
<quizdata>
<schedule id="1" name="lest” starl_publish="07.03.2010 10:32:00” stop_publish="14.11.2012
14:29:357
folder="0" type="schedule™ “false” style="* default_cmd=""" timed="" false 1
has_help=" round="
advance_time="45000">
<gvent id="2" timecode="00:00:00.000" answer_lime="00:00:09.000” wait_lor_correction_time=
*00:00:01.000” show_correction_time="00:00:00.000">
<quizitem id="2" name="Question 17 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="
NE_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"/>
<fquizilem>
</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"/>
<allernative 1d=“3" text="C" points="0.000000"/>
</quizitem>
</event>
</schedule>
<fquizdata>
<jquiz>
<choiceinput id="quiz1.2” default_cmd="select_cmd” initial_value="*
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</[itemr <itemid="3" |abel ="C' selected="false" icon=""" style="""' text="
"> </itenr </choicei nput> <command i d="sel ect _cnd" | abel ="Sel ect" type="0K"
prio y="0"> <€7 nd> <textbox id="textbox" default_cngz "' })J =""
text=" Wait f ?’gg%ﬁ;?zons. "> <cmd i d="back_cmd" target=' CchUosé(éh/ S
</textbox> </clientdata> Exanple 2: Transl ations Cont ent display can
al so be managed via end user settings and/or options. For exanple, an app
m ght offer the end user a choice of |anguages, using what are terned
"transl ations”. Translations can be used to change | abels (e.g. the above

| anguage exanpl e) Agcdeldeids GONLEAL neBABSIS:—aREAre added i medi ately
prior to content he:;:s_p}gel/lsent%;‘fé%heﬁnogp e application (after Phase 3

conpi l ation). Sel®&e ‘fj)h“?ﬂ“_“ vHreen i awstat i on option to _be performed can
either be managed {4 el USEM Vit (T .“Ee‘““. “Wherdby & translation is

sel ected from a |iishis20beantcommd 3 Gabdayusbyorratgki-ng=-a<val ue upl oaded from
the nobile devicevfim:e. what kind of platformis the client running on,
client display sizfhidefdby T Alemeve™ (efar et 07 rerat'8 to section
translation is stopgdihB the section head. Translations conprise a

transl ati on sel ectcho@figpuwhioeh 3i dent ikt esct tohde idunagnsdatisem nhao=be used, pl us
the correspondi ng_t#eistarions ) wverapsttion esttdins an id, and a set of
"transl ate" el emeffs VA L rapslate;element defines both the id of the object
to be transl at ed, <i@anig=whadi=-wi stitciederiter @nsl ated..x€ont ent obj ects contain

rul es about what ¢am be translated and how it can be done. The npbst commpn
are |abel translafftfis™ (Wi CHe°§ oS sTBT e for “ifost types of object), and
addi ng; renoving ;étglmjmglf@el;;@ dicsplayabhe- ghleglis.~ A single section can
define several tr<anstations. For exanple: <translationsel ect

i nput ="l angsel ect¥icdgivps j d="1" transl ation="pt > </trans l|ationsel ect>

. . < id=" 3 g =“GSa > typne="0K" pri =()"">
<transl ation i d:'lqﬁc rg;rr?;]:dlzd select_cmd” label="Select” type="0K?" priotity
<textbox id="“textbox” default cmd="" title="" text=" Wait for questions.”

<cmd id="back_cmd” target="__close”/>

</textbox>

</section>

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 cverything else was added at
the same time, each of the XML elements below are sent as separate packets. [f only one
XML clement had been changed, only the relevant packet is compiled and sent to the client.
A single XML clement in this case can be a command, a menu, a menu item, a choice input,
cte.

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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<translate id="sel _cnmd" | abel ="Sel eci onar"/> <translate id="conti nue_cnd"

| abel =" Continuar"/> <translate id="styletexts"> <attribute

name="cnd- nor e-.i rixt" val ue="OpcQCes"/> <transl ate> <t % | Q1

In the above g?é@g@?ét he end user can set the | anguage %C?Rt% @E/g%ﬁi cation
to Portuguese by selecting the answer with id 1 froman input called

"l angsel ect” (the second option of a choice input called | angselect). The
translate itenms change the | abels of two conmands, as well as the val ue of
an attribute in a style class. Nornmally, labels are in English but if
Portuguese i S,GROREM RWerdll&oMaR ik thhe IRk RERHiRNRIah et REHOr O
content being sent - apart fromthis, the application remains exactly the
sanme. \What i%8S¢Paf E‘J‘R‘Tdsa‘?d}‘p.l%d%vgfhéﬁ‘i“fe&r managi ng content, the system
conpri si ng: Plase[3rcoRPiCkibIOsT {IRabME kuie oxapp R ghrddaceathwekuliimtevt agce and
configured to allgw.yia the web interface, a producer to create a source
section conpri si NGoneQRti@Nbsver cmd” labe - RAGRE-EWRY OB BRNMGE0CGONPri Sing a nenory, a
processor, and an<dnpud- devi ce, in comunication with the production
server, and configuredursy Fetarve®responsive to a request froma client,

h . _<nvokg tar: tjhanswer /> h . fi .

the source secti ofj,,aRd.WgLEln the processor is configured to: save the

source section tovbhesiteanry; v read, responsive to a request

froma subsequent</C@inia@(gl=“bﬁwm@’@hfﬂ=é‘lﬁwk”fypee‘\‘ﬁAéﬁ”s*'yltya‘é)é‘essed by any client, the
1 . </comman . .

source section; 0 et id—cotlbddifasL.ESPONSI Ve to the request fromthe

subsequent cl i entguvée @Yddamdesect 1 on conprising the content; conpile the
dynam c section iavee ascoppbi’ed section conprising the

</compositetarget>

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

</command>

<menu id="menul” default_cmd="select_cmd” title="* select_cmd="select_cmd”>

<¢md id="select_cmd” target="__select”/>

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

</menu>

<menuitem id=“menul.menuitem[” label="Play” icon="" text=""">
</menuitem:>

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

<compositetarget id="quizl.ans2”>

<accesslevel/>

<invoke target="__answer"/>

<invoke target="__back”/>

<invoke target="quiz1.3"/>

</compositetarget>

<compositetarget id="quizl.ans3">

<accesslevel/>

<inyoke target="__answer”/>

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

<invoke target="__back”/>

</compositetarget>

<compositetarget id="quiz1”>

<accesslevel/>

<invoke target="quiz1.27/>

<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="ADID” label="Question 17>
<accesslevel/>

<cmd id=“select_cmd” target="quiz!.ans2"/>

<jtem id=“1" label="Alternative 1" selected="talse” icon="" style=""" text=" ">
<fiterm>

<item id="2" lahel="Alternative 2" selected="false” icon="" style="" text="" ">
</item>

<itemn id="3" label="Alternative 3” selected="false™ icon="" style=""" text=" ">
</item>

</choiceinput>
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content; and send the conpiled section to a first client queue; and a
nobi | e device configured to: establish a socket connection to the gateway
server; register Jistener with the gateway server; i.ve the
conpi |l ed sect§§ﬁ9ﬁégﬁﬁe syst em of clain1% furt%er conprf??ﬁ8&§9%%¥§

dat abase conprising 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 wite
the dynami c section to conprise the content and the group data item and
COITpi l e the dynamc&)ic&ﬂ)@tt(j:Qﬂzl@n@fa&lth@ldi"isel’e&_tcnui”mﬂj:alWalde'alalallsdﬁ_txlﬁcl*(i=t‘ eminto the
conpi | ed secti on;_adey_schedule( CloRPintner_tilreAldly mréan Quesiect- on and t he second

i ndi vi dual data itemitito a second conpiled section distinct fromthe
conpi | ed secti on, S i rgitat BLLASE SMEL el -t he-conpi | ed section consi sts
of a plurality of<binary packets, the plurality of binary packets
conprising the coﬁ@e@f?“@ﬁﬁﬂgﬂ®@ﬁ“ﬁafGme@ﬁf“&ﬁﬂmfhe first individual data
| temand the secondgamiled secilon- gonsisls,of.a second plurality of

bi nary packets, the,second plurality of bi'nary packets conprising the
content, the grouphdabme=item and the second individual data item 3. An
appar at us for deI?W@W@@b*@%hW@hTMTﬁd%ﬁ@WﬁﬁmﬁﬁP@WﬂrTents, t he appar at us

. . </cormman
conprising: a ne@ettydx id="textbox” default_cmd=" title="" text=" Wait for questions.”>
<¢md id="back_cmd” target="__close™/>
</textbox>

</clientdata>

Example 2: Translations

Content display can also be managed via cnd user settings and/or options. For
cxample, an app might offer the end user a choice of languages, using what are termed
“translations”. Translations can be used to change labels (c.g. the above language cxamplc) 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.c. what kind of
platform is the client running on, client display size, ctc.).

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 id="“1" translation="pt”/>

</translationselect>

<translation id="pt"™>



an input device in communication with the menory and configured to receive
a source section conprising a content; a core database, the core

dat abase conprising a group data item a second group d ' regceived
from a productPSN2CEHiut er where the second group data ﬁ%ﬁﬁb&ﬁg%?géated by
a producer, an individual data itemreceived froma nobile device with an
operating system and a second individual data itemreceived froma second
nobi |l e device with a second operating systemdifferent fromthe operating

system and a processor in comrunication with the input device and
the nmenory and cog&%gﬂg@gﬁgqhu§@%g=gggd§&y%;e section in the nenory; read
the source section and the group data item wite a dynam c section

conpri si ng the corfarte dngotiee_grdupPelatetifteni conpil e the dynamic section
and t he indi vi duakygdati@id-t:8Mmd«Rt-0 a conpil ed section conprising the
content; and send the co LJeH secliop”L qwélLepL gueue;
wite a second dyrfifPEe ¥OET iCBAEOEHEFI ST Y ' hePe8ntent and the second group
data item <franslate>conpi | e the second dynami ¢ section and the
i ndividual data itgminio a replacement conpiled section recognizable by
t he operating systemon the nobile device; .conpil e the second
dynam c section afdhetaheveseamitdthp eidivdr gunart trdtnguiee ahihs wplcadondgcond conpi | ed
3 ection recogzall8y gb‘i’ec{i@?hesa%ﬁ@ﬂg'itﬁﬂelrf%i dﬂgng%y&tlﬁmgaaggﬁteheame@dm@ (rjrpbi Lle |
evi ce; , conpl le tne n c .sectlLon an econda 1 ndivi dua
data item int®8"% Oéf’\%ﬂ"@&%Btr?f)lileldéﬂ%é&@%ﬁ“@@&%ﬁﬂ?szcﬁ%”lgghlﬁﬁf b?%h% Bperating
system and t hemsecionswepaniatvaingoSy stihne ianglyle class. Normally, labgoapinl e t he second
dynam ¢ _sect 1aish BlQr RnGh.0UR: FOIPbY R SLG A0 LEFARNILE AR &, Q¥cchiBEnd | T S!
operating systeém an tﬁé’second’pperatlng system 55 4. The apparat us of
cl ai m 3, whereit narer Eopdipitic eeplissiet [cHfine BRPItiedma content app execut abl e by
a nobile application on the first nobile device; and the second conpil ed
section conprises a second content app executable by a second nobile
application on the second nobile device. 5. The apparatus of claim3
further wherein the conpiled section consists of a plurality of binary
packets, and the plurality of binary packets conprises the content. 6. The
apparatus of claim 3 wherein the input device receives the source section
responsive to a phase one initiating event selected fromthe |ist
consisting of: a first logon 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 new content; a schedul ed event
transpires; and a producer pushes content.
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7. The apparatus of claim3, wherein the processer reads the source section
and wites the dynam c section responsive to a phase two initiating event
selected fromthe list consisting of: the receiving by the nenory 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. 8Whbhiclppatiatus of claim3, wherein the processor is further
configured to: conpare the source section to an ol der source section
corresponding to the source section and wite, responsive to the source

section being n@kyyaﬁf&ﬂﬂﬁmgﬁgbbﬂfﬂJQ@@y@@ﬂb&ﬂpﬁﬁﬁgIOn the dynam c section
and conpile the dynam c section into a conpiled section and send the

conpi | ed sect i of PFRSUEHRR $eryes §purierbipe? Wﬁhdmerface angd saphgused ipeallfhai tesect i on

to an ol deqedyRamLe asgﬁ&&dcmo%@a{e%ssggﬁg's&gioﬁ Sorh&isyRAmLE section and
conpil e, responsive to the dynam c section not being thé same as the ol der

dynani ¢ sectiona getswaryseari eospitinon Memeyaa quegssioadanslean iitmit dadcseind t he
conpi | ed S?o%rht?rncatn%nt\%ﬁl ﬁ!e &Qﬁuc%{? légWer, and configured to receive, responsive to a

request from a client, the source section, and wherein the processor is configured to:

save the source section to the memory;

read, responsive to a request from a subsequent client for content
previously accessed by any client, the source section;

write, responsive to the request from the subsequent client, 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
individual data item and the second compiled section consists of a second plurality of
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binary packets, the second plurality of binary packets comprising the content, the group

data item, and the second individual data item.

3. An apparatus for delivering content to one or more clients, the apparatus
comprising:
a memory;

an input device in communication with the memory and configured to receive a
source section comprising a content;

a core database, the core database comprising a group data item, a second group
data item received from a production computer where the second group data item was
created by a producer, an individual data item received from a mobile device with an
operating system, and a second individual data item received from a second mobile
device with a second operating system different from the operating system; and

a processor in communication with the input device and the memory and
configured to:

save the source section in the memory;

read the source section and the group data item;

write a dynamic section comprising the content and the group data item;

compile the dynamic section and the individual data item into a compiled
section comprising the content; and

send the compiled section to a client queue;

write a second dynamic section comprising 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 on the mobile device;

compile the second dynamic section and the second individual data item
into a second compiled section recognizable by the second operating system on the
second mobile device;

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 first operating system and the second operating system.
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4. The apparatus of claim 3, wherein the compiled section comprises a content app
executable by a mobile application on the first mobile device; and the second compiled
section comprises a second content app executable by a second mobile application on the

second mobile device.

5. The apparatus of claim 3 further wherein the compiled section consists of a

plurality of binary packets, and the plurality of binary packets comprises the content.

6. The apparatus of claim 3 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.

7. The apparatus of claim 3, 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.

8. The apparatus of claim 3, 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.

56



