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Field of the Invention 5 The present invention addresses the problens of
ef f ecti vewana/oadfoici ent nobile working in the Business-t ead@mpbaywsssi( B2E)
and Business-to-Client (B2C) domains. In particular, it addresses those

i ssues associated with the design of a nobile applications infrastructure
to ensure that the enterprise derives the maxi num business benefit. 10
Background to the | FERPRHAPPeiCATIME JNSERFASE SEOReMOFIAE| BRFREs of di stri but ed
conputing are nade by al nost everyone the first time they build a

di stributed application. These inevitably result in a flawed

i npl enment ati on. Th}iglrdiogitﬁaw i g’g has been augnented and now reads: 15 The
network is reliabl QAN er0 Bandwidth is infinite The network
is secure sTopol ogyTleaopms'ﬁht Wamymk adlre$bey ¢thd prabemadfi %ﬁa:tw@tamkefﬁcient
Transport cost_i,s _zero. The, network i s_honpgen In grder to

syst em r obust 'U\%b'lﬁe\gﬂr%tngk@ ?‘ﬁf%usﬁl?éﬁﬁ%ﬁh”iwgd@%ml Bu?'ﬁ?ﬁséfeicgk%?‘?ﬁézq)ne
nletvvor k is staihains. REnlspattiCtﬁsr, ar]ajdréﬁsbith@eTheuéﬁTﬁis@emﬁaj with W\@éfigh,of a

al ways on, voice.capa ersonal cqnmuni cat or as the potential to
ANk e S A R U R e K

w || radicall ypusinessbetgfit.t he nobil e experience and enable the 30 enterprise
to devel op sophisticated nobile solutions that will quickly deliver

measur abl é'opr oductivity gains and a quantifiable return on investnent.
However, this poterBacKgrodnd tootheinbénticinl i zed if an intelligent
infrastructure is reaﬁ%ﬂ hat ta eF i nt? accbgjg the intrinsic volatility
of the network itsdlSer DeYisqereusndaliacissof disfrf CRIPRIIBG AR @de pyimost
seanl essly i ntewgry@hetheNirsttiras they Ao @ distib@Bd appiRaRon. S Thésetinbdtabyare @t (e | ow
nodel and appligati QE{‘QfUi trﬁ' _ V\DTg\g/ 0,494g1 ECT/ GB02/ 05351 Th& i mpor t ance of
the personal & ' eniqtions The\Ariginayist has peen,aygroerted apd gpwireads: 5o
intrinsicakly |inked T h&tRofuiaréliapieof experience delivered to nobile
users.

Latency is zero
Bandwidth is infinite
The network is secure
Topology doesn’t change

20 - There is one administrator
Transport cost is zero
The network is homogeneous

In order to make a system robust we need take into account two additional
fallacies:

25 - The network is stable
Resources are infinite

The emergence of powerful, always on, voice capable personal
communicators has the potential to dramaticaily enrich the way we interact with the
world around us. This will radically transform the mobile experience and enable the

30 enterprise to develop sophisticated mobile solutions that will quickly deliver
measurable productivity gains and a quantifiable return on investment.

However, this potential will only be realized if an intelligent infrastructure is
created that takes into account the intrinsic volatility of the network itself.
Furthermore, this infrastructure needs to be seamlessly integrated with and extend

35  an enterprise’s existing workflow model and application suite.



Unl ess nobil e users can rely upon these devices wherever they are, whatever
they are doing, to access cost-effective, well-behaved servi ces whenever
t hey needwb oBle&rap1 and unl ess a dynam c user experience th&CTiGBoawsasmed t o
the environnment can be delivered, it will not be possible to realize the
full benefits of nobile services. Summary of the Invention According to

one aspect of the nhesmabnéﬁeée&tth@Persenaxb%hﬁmﬁ.@torpél@ée GeVick ad 8 pFreRicBRly
over a network froman enterprise o a nobi |l e user conprlses an enterprlse
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I n accordance with a user prof mai ntai ned within the syst'em whi ch
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the user operates. Accord g to anot her aspect resent Invention, a
met hod of proﬁedieﬂbere%dh‘t/@rﬂm B epssblade W@H?@‘ thedw b‘?ﬂeé'?ﬁ@‘rfpﬁb'!?éemc‘%f mobi | e
user conprises the steps of receiving one or nore event streams that
descri be changes associated with the environnent in which the nobile user
oper at es, updati ng Sumary ofibeilneentigfbci ated 20 with the nobile user in

dependence on t he A%Egﬂleﬁdtoelﬁﬁ@tasﬁé&te&nﬁe @BgentaH\%?ﬁSHth%yﬁtéﬁW Jf %{Hogﬂuﬁsggr

delivery of content to t |'e” user ependence onh e upda
profile. A8corcanigpt everyctetniifrem ansméerprissf totehmopileggartcomprisas Ao entesprise
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streans, and su sequent ver
user in dependeaieevent stre@mmmee@tedyemlrﬁhefswstem that dmrnpe@@emea aasemate@ln

we providegsa rHR-hd gﬁv#d?xH&?HHﬁlﬁH'irﬁe &gé%p?ré&sdynam cally adapts enterprise

content and services 1 n order maxi m se elr value to the nobile user.
The systemtakes ad¢earsingto @‘m&m;[%pem Qﬁ(ﬂnmpltelsenmtﬁﬂtlenuaemetbod DUBHOMIGEE!
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their phy5|cal envi ronmen resente e aval
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and we addres rovi di connecti o ructure
of an the updated user profile.

According to yet another aspect of the present invention, a computer
program product comprises computer executable code that is operative to receive
25 event streams that describe changes associated with the environment in which a
mobile user operates, update a user profile associated with the mobile user in
dependence on the received event streams, and subsequently modify the delivery of
content to the mobiie user in dependence on the updated user profile.
In the present invention, we provide a run-time infrastructure that
30 dynamically adapts enterprise content and services in order to maximise their value
to the mobile user. The system takes account of changes in both the mobile user's
business context, typically represented by their calendar and scheduled tasks, and
their physical environment, typically represented by the available QoS. This is used
to determine what content to source or services to offer to mobile users.
35 In the present application, the term “mobile user’ encompasses a person
who accesses information technology (IT) services from different physical locations
and/or different communications devices. In other words, it is the user who is mobile



enterprise for that user. For exanple, for an office worker, the user may
need to log onto a network at different | ocations within the organisation,
for exanpwe mfenrrohot - desking is required, or when "drop-PRT/GBIRWNFIES ar e
provi ded. Home workers may 5 have to connect not only when they are at
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types and ne | di e | r itable for the
prevailing cohﬂ\ﬁﬁélgéé;&% et%ﬁgg f@%\%ﬂ%ﬁe %‘%1 ?Egsygﬁﬁe%%’hé ht. The term
"“envi ronmeht " encoifhaders “motify treedeliveryt efxtor@éntaedcdmsasses she antuak tontent
factors. For : L2NVJ : | a
accessi bili tyﬁiégﬁ@ra\?\}'fg% #I?E@\%W%%qh%ﬁ%i‘b%’é@"?'%gﬁggﬁﬁé{ %g%qty%llydge@yergd,r @Fe or
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anges asso . nvi_I n act or re ce wi thin
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the network 28elively efstanterttur e i nterface application. The event streams may
"nt or face "appl 1 oat 15 Wy oty SRisteatSet =Bic=li ob BLPRL e B e
response to clamgelsoiincdrheratesean sabsteacti of ocontertt, orvéndihkdo domése Chrenggserar e
presented to hcation . [ data or, _as an event stre 30
b eforably, _t MR st B oo Ris P Co rbt o AlnBd, o e et pipee doe.
profil e manageretipmistfooprovidintg coatsnit ines foemah suiteblecfanthegprdvailngcdonditione apihesi ve
to update a r file LN p nce.on. th yent re arPreferably,
the profile nﬁ'ﬁ‘gg%%reg‘ééﬂ ?ghoqtgﬁdﬁ?hggﬁrﬂbf é('ré'gﬁe'ﬁ‘f SWéﬁéa-séggg?tpi %E gﬁ?*ton
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associated with these environmental factors are processed within the system to
generate event streams that are subsequently processed by the network

25 infrastructure interface application. The event streams may be generated locally or
at a remote location. The network infrastructure interface application may itself
generate one or more event streams in response to changes in the users
environment, whether these changes are presented to the application as raw data or
as an event stream.

30 Preferably, the network infrastructure interface application comprises a
profile manager portion that receives event streams and which is responsive to
update a user profile in dependence on the event streams.

Preferably, the profile manager portion is driven by a set of Event-Condition-
Action (ECA) rules.

35 Preferably, the network infrastructure interface application comprises a
content manager portion that is responsive to changes in a user profile to modify the
delivery of content to the mobile user. In a preferred embodiment, the content



WO 03/ 049401 PCT/ GB02/ 05351 nmanager portion fornms part of an adaptive
content engine. This is a set of distributed server conponents that

i mpl enentwodpaId rul es- based sel ection, prioritisationprPameGBoewsismg of
content. This intelligent delivery mechanismis driven by the nobile
user's schedule and their task list, and is constrained by factors such as
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maintains a dynamic model of relevant transaction services. This model is
preferably updated in dependence on changes to a user’s profile.
Preferably, the service manager portion is adapted to package client
25 software into a number of sub-components that support functionality for different
QoS levels. This allows a basic service to be provisioned and then subsequently
augmented as and when the QoS permits. We term this “tear-off computing”.
Preferably, the services manager portion is driven by a set of ECA rules that
are responsive to changes in a user profile to run executable code that modifies the
30 access to transaction services.
The network infrastructure interface application may be responsive to event
changes in terms of the quality of service (QoS) provided by the network, particularly
a wireless network connection, presented to the system as a “"A-QoS” event stream.
Alternatively, or in addition, the network infrastructure interface application may be
35 responsive to event changes in a user's calendar presented to the system as a

“A-calendar” event stream. Furthermore, the network infrastructure interface



4 WD 03/049401 PCT/ GB02/05351 application nmay al so be responsive to event
changes associated with the user's location, the user's role, or the type
of the uswp'og/0¢@ntruni cati ons device. Typically, the syste®CT@BIRI0OSHES a
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ket | 3de

25 network and applh Mt F%P‘Htﬁfzteﬁf?%“t?%e o?o(ﬁlgr c n'ﬁp%%ﬁsr V%Fe n}agﬁp

network QoF i ngcHidrRtHa® ReceNdsSevent sireamp apiagisich c'mcbsponsummd upydatdr@ device
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oD | Cxt | s THRRRRAT BARIOR 4t o fESRoN<0E- B A0S Hiadeer BrorEdp it 5 delivery
dynam cal |y a%fl@htelﬁgtolthéub@'haw our in response to inportant changes in the
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In a preferred implementation of the present invention, we provide a QoS-

aware run-time infrastructure. This is achieved by bridging the gap between the

25  network and application infrastructure in order to extract the raw network QoS
information. This is then packaged and consumed by the application layer as a
stream of A-QoS change events. In particular, we provide an event-driven
application that leverages the run-time infrastructure and moderates its behaviour in
response to changes in the underlying QoS. The present invention also ensures

30 that such an application’s behaviour is context-sensitive. That is, capable of
dynamically adjusting its behaviour in response to important changes in the user's
environment as well as being attuned to the network itself. For example, in the
simplest case, the application could take into account whether a user is in an
important meeting when deciding to forward a particular news flash as an audible

35 alert or in silent mode.



5 WO 03/049401 PCT/ GB02/05351 Brief Description of the Draw ngs Exanpl es
of the present invention will now be described in detail wwth reference to
t he acconweamgisgodr awi ngs, in which: Figure 1 is a sinpli PCeEGBROSES K
schematic; 5 Figure 2 provides a high |evel |ogical overview of the ATF
architecture; Figure 3 illustrates the position of the ATF and the server

node; and, Fiéfgeécﬁbﬁyﬁbfmrat\mg?g\ﬂ: server-si de conponents of the
system Detailed Description 10 In the present invention, an Adaptive

Technol ogy Fr amewoERa{NRIES) ol fier Riasent inyeatipremileingwi be dessribediimtdatail with
conprised of ?efg,%h@@[&the%ey,ﬁbaﬁy?,@@,amgoipt\,hg&:t he ATF functionality, and
d Asinplitied n

the enterprise application nodes. | [ | network schematic is shown
in Figure 1. The hifigure dves sinplifiednetaprk sghematiect ure is shown in Figure 2.
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conponents are shoyqy P8 4tiRRtrkes Me ARE Qer%f-iﬁd% ‘%ﬁéﬁ?{gﬁ W@@%&E@nﬁ' SO

determ ne the services that can be accessed by evice. 20 The
A-Biz arrow represents event stream of changes in the nobile users'

busi ness cont Eail%'aq:)ééﬁrﬁ)tio-ﬁhe A- Env and b- QoS arrows represent event
streans of changes 1 n their physical environnent. The extent of any

devi ce- si d& conpondéhthe presentinyeniione a@niddaptive Terhinblogy GramelwoikdATF) operates
particul ar, - L =t ' hQn
25 envi ronnewéﬂgﬁtggérésgg%gﬁ#gta ?%ﬁ]c@gﬂnﬁ%g?f ftﬂ%ﬁ{’ gé%ghbgﬁsp%ohgﬁthg

gr aphi cal useATFnfusctierality, Gud) therentesprisgoapplisatiemodete Aasigwlified network
per sonal Com@&&ﬁétg;ris%\h&ﬁﬁin ﬁgﬁyﬂecle The position of ATF in the server node
I's shown in Figure 3. ditron conponents for the nmanagenent,
configuration, accdbathighylexaldogieploATh atshiecuredis sbhwnrin FRiwe @arTtheoleftramd
grown fungtio c 0, ' BRI Cat et r haﬂﬁﬁ er
i nt erfaceggtoegsow(ﬁgtﬁ%@% %lrﬁﬂlcs\tlvlm()eﬁ?(ﬁﬁ varlge yfhoef Q‘ﬁg%?ﬁ‘;ggt'%?%s wou %i be
i nt egr at ed vi gomponrgts iasiept die sdajentfrofr antewisk applicationsofort dedivernxTHa utbeng
mar k- up adapt T r =Sl I | ' e.;

Ther e ar o 11 v gL o LS Rolil dice e OMRNERS Sl s nt oft ilfside
Cont ent Engi n@hessomponkais aloe de®yningdne services thadicar be(atbeysedbystbe nudbile
adapters whi cRoprQvi de the interface to and

20 The A-Biz arrow represents event stream of changes in the mobile users’
business context and role. The A-Env and A-QoS arrows represent event streams
of changes in their physical environment.

The extent of any device-side components is determined by the quality of
device, in particular, whether it can support a JVM or similar run-time application

26  environment. A basic assumption is that the device can support a graphical user
interface (GUI). For corporate users the target is a personal communicator class
device.

The position of ATF in the server node is shown in Figure 3. Additional
components for the management, configuration, accounting and reporting are

30 shown. Standard or home grown functions can be employed which communicate
the ATF through adapter interfaces to provide these functions. A variety of
applications would be integrated via an application adapter framework portion of the
ATF using mark-up adapters.

The ATF server-side components are shown in Figure 4. There are five

35  distinct logical components: Foundation, Adaptive Content Engine (ACE), Adaptive
Delegation Controller (ADC), a set of adapters which provide the interface to and



6 WO 03/049401 PCT/ GB02/05351 fromthe outside world, and a neta
architecture which holds one or nore ontologies relating to a business
dormai n. ANOm®nbgd4ogy represents the data nodel and busi nes®CTrGBR®5IShat
determ ne how t he ATF nodifies the informati on and services delivered to

t he nobil e device in accordance with prevailing conditions. 5 Underpinning
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the nobile deygsehdt Ge@ﬁm&%%ﬁemﬁmmb&ﬁeﬂr@’ﬁi’o'rﬁwﬁﬁ)rpé’rmjééM@é@delT/QF‘ed to
Profile I\/anager Cont ent Manager and Servi ces Manager conponents al
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operate onsa W de \(fHdeflidniRg ah‘iﬁé [fRcal c&iﬁﬁ&*\é?ﬁs a@f?\eps%é?ﬁllﬁ %d%dcgy the

wel | -established content nark g anguages such
and i Cal endar 9Bt srRecifiG Matads @@HGE@AentFrtﬁﬁF‘r@ﬁk?r R‘°d9|r%'f5b§'&!ﬂ%§ rblleédlﬁii

conponent of tfagriRiHee Nbwi ﬂﬁbtA‘@F'rﬁé‘dlﬁé@hﬁ{eelrﬁémﬁdﬁeﬁoﬂ{d @Eﬁld@IFdQV&@grtbsthe
protocol s associated with the energing web services and B2B standards

not abl y WSDL, MabiR1devisedinbRecprdance Wit thgrprevgilng constitionsi She fsefileiManager.ng
an UML tool syttt l\)@ﬁg@l"@hd @%ﬁﬁces lﬁgﬁ‘adéi‘lcfo%d&ﬂ@ﬁ@tﬁl @Yé?%née'"ih% é)cméaﬁére

nodel . Together with omal n specific to hi erarch ese can

t hought ofl0as MAAGA¢hitaeiury) whichranaples tae dpcswratequﬁ vargty Qfebusumess
axioms/rul es. (dhidiqgetely, the ATF is constructed using a conbination of
generic ontol oglies such as Dublin Core and industry specific ontol ogies

such as | BM s | nsdihgnter mﬂkas tiae cbwelhestablisned nostenbaraikup lapguriesssuch as
specified in i r r Si e r
p NENSRALL Y M F&lslf/ﬂ? ré‘nH) liBQefadrendsndBT Jsidp \&I neg@b% ?Z%LThe

and Resource Definiti on FaC| docunents-as d
ATF is an evelmfamewoikn ﬁfﬁmﬁ@doﬁk a Aaeq:)tcemonenteafr e RM|QMLtlhl§a@>et erifagre

worl d and 4gre aﬁérd %@AWEu%&ﬁoﬁEol?‘é@%c?ate& Qntﬂglgér bg% pq?ﬁ%\gtglla'élﬁeﬂﬁ%&

adapters receive Input fro ent erﬁrlse cal en use

rul es-based S2Fesiend r%mctqhdy%%nb& Leandtbir®alltar and task) to transform

d bli sh thi
SO gl Db caLENDAR SRS B fodis SpREEH Bfo S UMERT Suth & Riflnal Rose.
Profil e Manag&CA aiigpapeiate pyer thisnehiest raeriabt drogethes avithea idemain swmﬁqﬂoew
net wor k CO”DN@QFchQ%’eééSé’a»{ b %uglﬁtlsésfdassfdmﬂﬁ;hﬁ% ’é‘:;fjgmh‘&b 85to%§91 {akdndthy +

service and quality devi ce hed on use
<Or gl D>. Q8. <i88kef Bxlomﬁﬁblk?é eU&tm%ely.aH@ Aﬁﬁgamstﬁycte%@smgoaqunmt@g@f

Gor ey CofPiatc SHORRRSESSArAl ol Bube ARa Wik, (A DRbbGEL 01 o
IBM’s Insurance Application Architecture. Domaln metadata is specified in industry
standard form using Extended Markup Language (XML) and Resource Definition
Facility (RDF) documents as defined by W3C.

25 The ATF is an event-driven framework. Adapters interface with the external
world and are an important source of events. In particular, business adapters
receive input from the enterprise calendar application(s) and use rules-based
semantic mark up of schedule (calendar and task) to transform and republish this
information on user/group sub-topics e.g.

30 <OrgiD>.CALENDAR.<GrouplD>.<UserlD>. These events are consumed by the
Profile Manager component. Environment adapters receive input from the network
component and use rules-based semantic mark up of quality of service and quality
of device published on user sub-topics e.g. <OrglD>.Q0S.<UserlD>. These events
are consumed by the Profile Manager component. Content adapters receive input

35 events from applications delivering content to the mobile device. They use rules-
based semantic mark up in order to publish content on domain-specific topics.
These events are consumed by the Content Manager component. Service adapters
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based semantic mark up in order to publish content on domain-specific
topics. These events are consumed by the Content Manager conponent.
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these are a combination of personal and programmed preferences. To support

these features the Profile Manager will provide additional application program

25 interfaces (API). These will enable the Service Manager to provide users with

remote access to the Profile Manager.

Monitor adapters provide interfaces to extemal reporting, accounting and
system monitoring components. They listen on particular monitor topics. All
components contain functions for reporting their activity to a monitor topic.

30  Configuration adapters provide interfaces for external configuration and system
management components. They receive configuration change events and update
the configuration of a particular component.

The ACE component receives application input events and profile change
events. It modifies the content for delivery to the mobile device based on

35 information from the user's profile and business rules defined in the business
domain ontology that is applicable for the user’s place, time and role. The ACE layer
is made up of a number of sub-components. A Content Manager modifies content
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events. It nodifies the content for delivery to the nobile device based on
35 information fromthe user's profile and business rules defined in the
busi ness wormaiosp4ont ol ogy that is applicable for the user' CplGRI/O5351 e and
role. The ACE | ayer is made up of a nunber of sub-conponents. A Content
Manager nodifies content 8 WO 03/049401 PCT/ GB02/ 05351 to be delivered to
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Prioritizer sub- cogonent is provided to mmnage fiority and frequency
of delivery SHPEH %nﬁ:'f‘i‘fﬂﬁﬁéh%Fe'@tﬁﬁ?@ﬁfpa@cd@ﬂtpméiied via channels. These

are i npl enent ed usigigeeABortBRtUSIds¥Yri tﬁh%ﬂeﬁwbc%ﬁ)'( :gY&Ip\édWﬁfbh&ﬁ%n%mﬁ Ba.,

Li veReport TM A cache adapt er enab Manager to I nt a

t he pref er'Ped RIErtizas, suneQIARANESINIS PEOViURS folapariage thel egmtyoanmqumciyeof
(ADC) layer i jefipst§ obihe8é cRarHeier of  sub-conponents. A Services Manager
manages transaction services on behalf of nobile users. In order to do
this it subscribes Gantgtes Aeliverasyia shametse| Bieseare implementedrusing areindustiyns a

e oy s heRindef] SUAR hicehafith s0th 38 LNREBORNE! Al BendudabioPlasiied B |1V

to reflect the dynam c changes to users’ es as
time and spacd&onfent M?é’!aéélt@rlnﬁeﬁae%bribﬁﬁr%eréeddﬂlledee@%\mnmg t hese serV| ces

th OTA t e
Secount of™ the pr s A Bteqdfibl CoRid ADCYINGR s a8 B flubBel 81,
packaged into %H@"@Qﬁ%ﬁerﬁ Servicas Mapgasr tmanages trensadtion seorcasi drf befmit of Q0 S
levels. In t h'n%B?@yusqueerGFde‘Ft %rﬂ‘nls ggﬁgﬂzr@@s o ‘bﬁ%‘ﬁ% ?cgﬁ AR0sLBER, supb-

he ded n appl rcati

augnented as and when t on or
servi ce can b&OB‘@@RQ@te@amﬁalﬂﬁl% dm@mwt mpdelapipralenamt trangactioneserviges ubat isf

the avail abl e fdiby GH-thedp) Fe'ﬂe&thtﬁe %ﬁéﬁ‘ﬁfc &i%ﬂg%.@?o ey Hscsroﬂlgy% #lb5 e’ ne

of using ECA rules to sp eC| an appl rcat ehavi
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require an exping efevailing environment. For example client software can be packaged mto sub-
components that support functionality for different QoS levels. In this way, the basic
service can be provisioned and then augmented as and when the QoS allows.
25  Provided that an application or service can be packaged in this way, this approach
minimizes the use of the available bandwidth between the server and the device.
The discipline of using ECA rules to specify an application’s behaviour and then

classifying them according to minimum QoS precondition required lends itself to this

approach.
30 Intelligent routing is used for point-to-point messaging provided that
appropriate permissions are set. Messages that require an explicit

acknowledgement can either be dispatched using a message adapter that interfaces
directly to downstream message service such as iBus/Mobile™ or via a link
abstraction. In the case of the latter, acknowledgement would then be handled via

35 client side ECA rule.
Assuming that device is sophisticated enough to support JVM or similar
there will be a set of device-side ATF components. In particular, the Services
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The foll ow ng scenarheqoltwﬁndoe@éhaﬁam@tsaieed aWnbiatéd‘WltleWé\%rﬁilﬁiat areefiéwingd ng
during the scen te back recedl ans Iook th

Cvent 2t yme °F flite tesboniio,db celg packdn b rBberine dingratls b R e vent Bp

conponents f Oin & aBy\RNiapld aﬁ@%@mf;ptrénpﬂonaeﬁg Reakesndamisf lcowpenénts ifer bhe
generic nanme for the nobi | e applications infrastructure we provide. In the

fol I owing scef¥Mo anal ysis, we assune that the nobile applications
I nfrastrucgur scaagr.bge.my%qu i gured to support an investnent

PocketWorkflow™ is the generic name for the mobile applications
infrastructure we provide. In the following scenario analysis, we assume that the
mobile applications infrastructure has been configured to support an investment
banker (IB) as he goes about his business at Megabank. In this scenario analysis .

10  the services are simply referred to as myPocketWorkflow (myPW).
Overnight

Before signing off for the night, IB always docks his PDA in its cradle if he is
at home. This is linked to his desktop PC that is connected to the Internet via an
ADSL broadband link. Docking the PDA secures a high bandwidth connection to

15  Megabank over a Virtual Private Network (VPN).
QoS Event — IB’s PDA has high end VPN connection
Background transfer of all emails, voice mails (franscribed) and instant
messages enabled

IB has a busy day tomorrow. At 10am he has a meeting scheduled with

20  Wired and Broadcast (W&B), one of Megabank’s most important clients. W&B is
currently sitting on US$10 billion in cash and is looking for an acquisition. At 1pm he
has a luncheon with his boss to discuss Megabank’s One-to-NoOne strategy as at
3pm he and his boss are meeting with One-to-NoOne, another important client. At
7pm B is booked on the evening flight to Frankfurt. He has a meeting with Bavaria

25 Telecom at 9:30am the following day so will have to go direct to the airport after his
One-to-NoOne meeting.

Bavaria Telecom and Megabank have a long relationship. 1B is expecting
this meeting to be quite relaxed. He is attending the meeting with his Frankfurt
colleagues who are preparing the presentations. 1B has been asked to be at this

30 meeting as the industry expert and is expecting to provide a general market
overview.

IB is aware that Megabank is going to release a very strong “buy’
recommendation for Bavaria Telecom’s shares within the next few days so he has
already added Bavarian Telecom to his Hot Topics even though the meeting is still

35 36 hours away.

Overnight a series of context events are triggered by TPR monitor and

processed by ACE.
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hours away. Over ni ght”Tgfile&vert— BnedeNoSne 'B%giﬁf’% agded {q iBpyRiotile With evel 2
noni tor and processegfioly ACE. 12 WO 03/049401 PCT/ GB02/ 05351 Cont ext

Event - T-12 hour alert for W&B neeting (10pm) _Profile Event - W&B neeting
added to 1B s profil &%t%ml\ﬁ%\mr@qa?esamlwof Bmsadedulanager updates its

{0 PDA 5 Context Everc o bel Ciouan e parergnRerEld Byl shySuftlo 2ih et
Tel ecom neet i ng addedantext Bventer BfRIhounaler fordmd-to-NoOne meeting (3am)
- Profile Event ~ One-to-NoOne meeting linked to luncheon on same topic
and added to IB’s profile with Level 2 priority
20 - Content Manager updates its view of IB’s schedule
Additional background One-to-NoOne meeting materials retrieved and
sent to PDA
Context Event — T-4 hour alert for W&B meeting (6am)
Profile Event — W&B meeting amended in IB’s profile with Level 1 priority
25 - Content Manager updates its view of IB’s schedule
Content Manager subscribes to increased range of W&B related content
Starting the Day
IB gets up and has breakfast. It is 7am. 1B is enjoying a cup of coffee with
his wife. In the past IB would have had to leave the house about now to ensure that
30  he left himself enough time to drop in to his bank’s corporate HQ Vulture’s Peak en
route for his first meeting. Fortunately, myPW has eliminated the need for this daily
pilgrimage so nowadays he doesn’t go via his office except for those rare occasions
when his boss calls a specific early morning meeting.
He takes his PDA out of its USB cradle. This breaks the high bandwidth
3  connection to Megabank’s private virtual network. The device automatically seeks
and secures a good quality GPRS connection.
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3 priority because although it is not within next 24 hours ACE infers that
it is inportant as it is also one of IB s Hot Topics Content Manager
updat es iWwO mwioesonf | B s schedul e 10 Background Bavari an PelaRosaset i ng
materials retrieved and sent to PDA Context Event - T-12 hour alert for
One-to- NoOne luncheon (lam Profile Event - One-to-NoOne | uncheon added to
IB's profile with Lev@bSEvepr+ @s PDAhas highrduality mwmgmw ¢paiggction i ts vi ew of

| B hedul Back d bri ef t t d and
Sent 10 PDA Cont oxt BUBHIUG-HeDsloh o il s, bejee . roRerihech 881 P sam

Profile Event - One- tmem@ggdm@ﬂbung | i nked to |Iuncheon on sane topic and
added to IB's profile with Level 2 priority 20 Content Manager updates its

view of 1B s schedul &M%Y8e9 ransier o emals.ooie roails ansl ingtentmassegesgnakiedr i al s
retrieved and senOviemigiAtheGomA B%s sﬁw\%msedTwﬂh I\négébéﬂk@i ek tgﬁV&'?véFE%' ng

(6am) Profile Event VB neeting anmended in IB' s profile w Level

priority 25 OOHiRaR W&Seﬁ"s (yaEYG QW@SV?'&NPBPT“P Bnessagpe Adeall twhnews

Manager SUbSCféI@@‘esta@\dlm@m@ﬁ.ﬁﬂétés&@ﬂear&ftoWéedé’yei MbBEhdsVafille, Starting the
Day | B gets up and has. breakfast. is lam I'B1s enjoying a cup of coffee

with his wife. |nAdqiiopaly 1§ B"WWB%&%@%’&B%@M&@%“? Iﬁ%qthfé&&f thdM&Bnow
to ensure thapmeefifg. h@qbi%f(bléﬁbér%?{hfe Fﬂ.ﬂ@!&? h§|h r’lﬁattrf?s géd?Qtabnhé§ he

corporate HQVuIture Peak en route for first neeti'ng unate ,
nyPW has é9i rrpﬁratpé?&"%%@lméaamoﬁeta{regdwbnw thli)bufgt ism@gziorélag ﬁmmtagtlt fsan
doesn't go vi ghdystephfi ce except for those rare occasions when his boss
calls a specific early norning neetin He takes his PDA out of its USB

cradl e. This breakdB fiRkeniagioteinaall bis AongKengnefties inom fave Mikdess aWRBshas avat e

vi rtual net\/\oﬁ{gssﬁg@pg@\ﬁbﬁﬁ, fdirRpehical |y seeks and secures a good quality
GPRS connectign. 13 WD 03/049401 PCT/ GB02/ 05351 QS Event - |IB s PDA has

high quality ReyievdngEmallnnect i on Background transfer of all emails,
voi ce mai ks (1 ansgs sbeels i PRAkESag ey?a%sm.:@'o%%'%f@g; as || sed

transfer of emmils,_ voice mai and i Astant nessages Over ni ght,
the PDA has synchr dhissBarming I8 hasgaseived tirtesx &g’@lléeN@étOO bRl — some days he

is bombarded with more than fifty overnight.
One email in particular catches his eye. It has been flagged as urgent by the
sender and given a high delivery priority as a result. It is from Stanley, a Megabank
20  colleague in Sydney. TelOne, a major Australian telecoms company may be getting
into trouble - like all good stories this is just a rumour at this stage.
Tracking the TelOne Rumour
IB notes that myPIW has recognized that TelOne is a company in the sector
he covers and highlighted it. He double clicks the smart button on his PDA and
25 watches as TelOne is added to his personal Hot Topics so that he will be
automatically alerted if there is any news, research or messages relating to TelOne
Application Event — Hot Topics change request published
Profile Manager processes change to IB’s profile
Profile Event ~ TelOne added to Hot Topics with Level 1 priority
30 - Content Manager updates its view of IB’s profile and starts subscribing to
TelOne news
If something does break regarding TelOne, he would like to have this to hand
prior to the W&B meeting.
Email arrives from Megabank Analyst with W&B report attachment
35 - Email Adapter publishes time stamped notification that there is an internal
Wa&B report available
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now has to hand his overnight emails and phone nessages and all the news
rel eases and mar ket updates relevant to the day's neetings avail abl e.

Addi t i onawby3/0dBIs nyPW has cached the CRM data he requi r ®€TIGB02/05351 \\&B
meeting. A quick glance at the PDA tells himthat his secretary has
arranged for the lo car to collect himat gam He already knew this but it
is conforting to see €Chatent Manmgemupddtes ¥Y&B eneeting matke o aeffent ¢his dactaddd hi s

Hong Kong office in a_few m nutes. M&B h a _.nmassive operation in the Far
East. Reviewi ng Enail EL@§h?§3°E3é]Q&V{"§ﬁh‘?V§ﬁi§WUtX/ESsages tab and drills down
on his Enmils. Thi sMeamwiilegm)Bihatometicslly @corhpis B te ask hismaihether Netwdrme tdad
- sone days he_.j ded. w re than fifty. overnight. One email in
parti cul ar catacq%]‘eselﬁﬁé[?o:@'g%sﬁ(\fqﬂl-??zésq%cgg'n I%&b@&?%&s'urgent by the sender
and given & hi gh del i heplicafion Eventy- A6t StotisseHahge tdquiest gublished anl ey, a
Megabank 20 col |l eague in %dne . Tel One,, a rra(jPor, Australian tel econs
conpany may be gett'i n§f°fﬁ'% GeYd AR EsSeY ehanggte IR®BEPTIS ories this is just a
runour at this stage. pigiekidtl ITHoAE el BY1R HtodiB Wit 1S%el Dafiorlly PW has

a

recogni zed that TelOne is a conpany in the sector he covers an

hi ghlighted it. He doGententMaprgeriupdatessdtstview ot IBs profileiandrtatsasubsciliing to
wat ches as TelOne is @Q?ﬁg diahintder sonal Hot Topics so that he will be
automatically alerted If there i's any news, research or nessages rel ating
to Tel One 10 Appl i cat i [FepavateThreadbMeting Event ralN§B meating siotgsulpdateredeifedf i | e

N e L
IB's profil e aneetinganate updbtesr Obe rof thase preleOmdivelywequdsts arepdrt ag sdor skt eak
g T ol AR kel PPAARLS: MDA R WA P B oo
Emai | Adapt er framé.i $he¥V&B repodtfallspietd thistcafegorat i on t hat there is an internal
W&B report, avail able 14 WD .03 049t4_f~ PCT/ 05351 Cont ent nager
updat es W8 reeti ng népglécapgn #ﬁﬁ‘ ec O‘Vﬁ%&ﬁgﬁ reemg re?)‘i?ﬁpf’@]'ége hange with
Level 1 priority Mdswipm in xusviliaut ThetAusablian pxaapgss W be opel fbi ahahet her
he wants to al%%r.-rﬁ% gﬁl:?(s tagrors]g to Ms ﬂot gg‘oc'l_(giiabst'ﬂ\%krﬁérkzﬁ hca(\)/era]fbie{errwn?:qu:let| i)\?érnight
— a bit of a slide on the Nikkei but nothing dramatic.
Meanwhile, the city is waking up and mobile network usage spikes
20 dramatically.
QOS Event — IB's PDA has poor quality mobile connection
Content Manager downgrades frequency of delivery on all but Level 1
priority channels
Content Manager receives W&B report download request
25 IB notes that TelOne is now being tracked. He double clicks on TelOne to
pull up its price history and fundamentals for the last month.
Application Event — Price history request queued
Content Manager receives price history request, retrieves information via
appropriate content adapter and sends this to PDA
30 The graphic quickly pops up as IB's myPW is configured to automatically
assign this type of request an “Immediate Delivery Priority”. This tells the system
that this information is to be regarded as extremely important and thus should be
given priority over any other information being pushed to the PDA.
In this instance, there is not sufficient bandwidth to provide the price history
35  data requested and process IB’s rule-driven request to deliver the latest W&B report
from the Megabank analyst. Therefore a brief summary is sent and the full report
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5 Application Event - Hot Stocks change request published Profil e Manager
processes change to IB's profile Profile Event - Tel One added to Hot

St ocks wiwboBewabt 1 priority Content Manager updates it sPCramoensIsB s
profile and starts subscribing to TeI One stock quote 10 [ Separate Thread]
Meeting Event - VW&B neeting notes update received Previously, |IB has set
up a nunber ofaehesk Bl sHfficient Heandwidtie is taveiigle.| | Kat igedin|ass '%d% spapifieallys .

One of these Péq%e%fsatwfefm fh%%@éﬁtﬁn@ MERPEEnERal wus&sorigﬁnat&f%ame&s are

avai | abl e whenever it at es a meeting that is wthin T-4 hours tine
frame. The \\&Bssigpes an franneélaterﬂeilvem moabttserwrtizesqsre wwlly é%ﬂ'ﬁf‘éﬁﬁ ay 8yptem
Downl oad W&B re %r‘?iﬁ[e srequest published It's 4pmin Australia. The Australian
exchanges wi II e open for another hour. IB clicks across to his Hot

St ocks tabs The narkefeonterivdanagenpuhlisbes wr@pns@ﬁMegab@Nﬁnalxstsaemrﬁ de on

t he Ni kkei but not : oyl i gl and

nobi | e net wor k usag%%gtpeglg%r@ﬁézg #\%m% rﬁtfyﬁ&%&éﬁé&eﬁy"}%?g@l DA has

poor quality rBusanSSdﬂaetmgAmnts Cont ent Manager downgrades frequency of

delivery on all élléa‘?m\fﬂle]th 5}1 H A Qel s Content Manager receives
s BendishymbRik

W&B report downl oad Tequest hat Tel One i s now bei ng tracked.
He doubl e clicks on 'I'@bS)Etvenb-IajsJPDAumswmemmnquellthnmbﬂey:omattlmndarrent al s
for the [ ast nonth.

ue
Content MlRager eiei Gaaopy Flanfrotisgtoccs, fanltney, & APleRE S Eorehe PRy o
appropriate content agl@phes and sends this to PDA 30 The graphic quickl y
pops up as IB's rryPW s confi ured to tonat i Si t hi
request an "I medi at é%ﬁ?%?quﬂ%}qw%“e tol'ﬂlﬂtg‘sk'é)ﬁgéb? %}ﬁtérﬁ" rte\ﬂlgg this
information is to bﬁherlﬁlg,&r\ﬁiﬂﬁteﬁsgeﬁﬁi i Iees hahdfpmhisaiﬁttoam(ﬁf)ﬁ Hivt tHzln ehd ﬁbpbﬁ
given priority over any other information bei ngly)ushed to the PDA. In this

i nst ance, t her@m thedlegabank apalysihas hegnaHiomatisally rstreyed af ehhis PSR M%r y

35 data reguested agifcd tHICPREB Infbeting Us Grolf ieé€ tha® ahresthdups cimalyvemymzhmas
| at est W&B report fromthe Megabank anal

h f
sent and the falegdy agtpmatically W'Wﬂoﬁyﬁﬂ gm’&g’rﬂe‘"ﬂgég&gvegakﬁéanﬁmh%

sufficient banghaidshihbs Va8 ihRRhationTRkbs ipriorityNbRsSarythihg bripaké frheal brgent
requested by IB in the meantine. As a general rule user originated requests

are assi gned "8#'8tmedi ate delivery priority since these are usually
regarded as system|g npotes the time stamp on the W&B report.

20 “Poor chap”, he thinks, “He should get himself one of these PDAs”. In fact,
even Megabank has yet to see the efficiencies of myPW permeate the entire
organisation. At this stage, only a pilot group of investment bankers have this
capability.

Anyway, the analyst has updated his cash flow forecasts for W&B. Their

25 cash mountain is starting to balloon at a substantial rate and is now predicted to
exceed US$15 billion within six months. Some of the major shareholders are asking
for this cash to be distributed. IB knows that W&B would rather make an acquisition,
but picking exactly the right acquisition is proving to be elusive.

Since Europe is an hour ahead, news updates relating to W&B, One-to-

30 NoOne and Bavaria Telecom are also starting to come through in advance of these
meetings. Content Manager has previously established subscriptions relating to IB’s
upcoming meetings and set up logical channels with the appropriate priority: W&B
(Level 1), One-to-NoOne (Level 2) and Bavaria Telcom (Level 3).

News Adapter publishes W&B story
35 - Content Manager picks up story and sends this down W&B channel with
Level 1 priority
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overrides. 5 Content Manager publishes synopsis of Megabank anal yst's
report |IB notes TelOne is off a little but nothing to indicate any mgajor
sel |l i ng. wBusiomass Meeting Al erts Meanwhil e, the bandw dt irCirrgBoeess1 QS
Event - 1B s PDA has nmedium quality nobile connection 10 Content Manager

upgrades frequency of delivery on Level 2 priority channels Content
Manager i s now abl Bha mgisnow [7:30agm bihiicissia thet phonedp IHangpgteng archasksipr

vi brat es gent .0, B ThALS .S IEY B om
'he Negabank <osehaie<3rE Rdfere Sal is el hefidhicahy elfichiod Yepbisd il o

rul e. 15 Si nczecohdmegiBonidegabankissHorgvKoag officeante lig alsoHbaraccavriyoffieay R has
al ready auto ical ' le: | hj :

Priority . T scuf ESORGE, BRYOARe: R M vl bR rardy ag el
but the nist thedd&B shasehaldars ar® becomingt unsettiededys thenigrasncasiebyikiBup épthe . 20

"Poor chap", ' y | tshe " act,
even I\/bgaBan kaﬁ“ar;sé}ygﬁ (’ghé:ggﬁ%}gfﬁ g @ﬁb?@én%?gs%gﬁ Q%@%thtgr ?}@;‘F}gﬁf h!aB Igglt(gl re
or gani sat i on. Kasahata-sars ifaluge hasrieard apything apasdprei®né nv asthingnothiearthan thehave

this capabi 'hg?kﬁg%%ﬁyemtaﬂﬁtgﬁﬂ'ﬁ%gw updated his cash flow forecasts

for W&B. Their roun arting to balloon at a substanti al
rate and i s nRevipwing Yoied Mails exceed US$15 billion within six nonths. Sone

of the ma{oor shar ﬁ?§b$§[ ﬁlgﬁg&rrgi%éﬁgﬁg hid Y= !I\ies%gﬁ%ku{a%p%%l&t 56\5‘*’Pﬁ3ﬂs{ lhg

knows t hat” W&B wo n-acqur’sition, I'ng exac
ri ght acqui si VoiomMagds.proving to be el usive. Since Europe is an hour ahead,

e Lt e et e R i A L B, N R AN 20
previously eseadbl sisdectiiey inase beer aviomatisdlyttrangciilmed @idswhilgpberns doingdiais itivey s
Gne- T o- nocne f1eo2e S itriliohte B Com (Level 5. - News Adapter
publ i shes1s\&B st ory EoSEvent~IBSIRDARas bivadualitypmshilercpnaectionends t hi s down
Ve A e o ko TS SRR 0 Lol
Kasahar a: san. Kasahapfontgighasned Anerican educated Japanese national on
IB stores two of these voice-to-text messages on his To Do list and assigns
them a low priority. He plans to action these items upon his return from Frankfurt in
20  a couple of days time.
Application Event — ToDo list updates queued
These updates are non-urgent and are cached on the PDA pending a
better connection
The only one of immediate relevance is from his boss changing the venue
25 and the time for lunch that is now 11.45am. [B redirects this message to his
secretary and presses the send button. This action automatically generates an
email to his secretary and updates his diary.
Application Event — Email queued pending an improvement in the quality
of service
30 + QoS Event - IB’s PDA has high quality mobile connection
Content Manager upgrades frequency of delivery on all channels
Email successfully published
Megabank’s corporate email system receives email and updates calendar

Calendar Event — Lunch venue/time change published
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secondnent to Megabank's Hong Kong office. He is also the account officer
for We&B in South East Asia. He confirns the analyst's view. In the Far
East as wwblo3/o®4he W&B sharehol ders are becom ng unsett| edThgBolossshar ge
cash build up in the conpany and the apparent unw | |ingness of managenent
to deploy it. IB asks Kasahara-san if he has heard anything about Tel One -
not hi ng ot her than-t ontemrBvent ¢ Trb bosrseaten don Oge-to-dioOBzdarsheoRefNotavitEy

I t PW tab and il
doun on hi s Vol ce MiTPereREFAR, SR wL BN EEP AR Pes BRFy B
coupl e OL (rjmrregt ahtlcﬁomareduewiangemaymryhav? Bfgn autgmatlggl l)%ce

avail a .cha|
agai n. 15 QoS Event - TYBNE BGR RaOnPaRAGATR 1P AEceORRAR P Srprot et

Manager damgrades fn_@qa]mmomf delivery on all but Level 1 opriority

channels I B stores t ese voice-to-text nessages on his To Do |i st
and assigns thema }&fﬂﬂ?‘iﬂt p§" subscrinesie 'Q%eaa?@FlréﬁgecWé’yéBlr?léW qeptaathi s

return from Fr ankfu”l\/léé’ilngZﬁdéteCs‘éHﬂ’oﬁD[ﬁ days time. Application Event -
ToDo |ist updates cht;eued These updates are non-urgent and are cached on

t he PDA pending a W%Fh%‘éhﬁéh'tﬁtbﬁﬁﬂé dheyscraes I@youtntaeweaalleoneeatmanse is
from hi's bossg&fracobrahifee! ¢ Very s?rﬁ:lé%rtg Hl@‘?ﬂéﬂ‘n %rﬁs?étnoh”é&clheto'?ﬁée tl'%e 8y

11. 45am 1|B red| rects this nessage secretary and presses

button. THi s $cartiesl whendhedT E%@Hl?f@ém 'é*nbthemver%davelomng Hear-of cermputing. and
updates his diamhad diffieuMy! :ﬁaﬁdlé?&aﬁa‘ﬁ the teﬁﬁ%&w%%}\'lﬁﬂs Eﬁ&&wgwﬁgfhep é?ﬁemi‘”t

in the quality of service ven - il e
connection Cont entMaMaliays” h@ﬁ@'f‘&%é%hq? pedisdimselbanaliagri cpffeg and uaes hisiRDel s

el | successiollip dndtiitld SRS TMHIRRHN S sIRIRPHANSL IR bn RS RBYE 30! Ves

emai | and updates cal endar Event - Lunch venue/tine change
publ i shed 17 MEhamoemafRlan pCT/ GB02/ 05351 Context Event - T-4 hours al ert

for Qne-tg NoOne | yreBR0EERONE (b daf MabobSulird iiahlksschedul ed to fire

at 8.00am but has been brought orward ange 1 n i ary entry)
Instant Message Service Adapter receives an urgent instant message for

B
Service Manager sends this to IB’s PDA with ‘Immediate Delivery Priority’

IB’s PDA springs to life with “Don’t Panic” — a sample taken from Hitch

20 Hiker's Guide to the Galaxy which he has programmed his PDA to use out of hours
to alert him if there is an urgent message — much to everyone's annoyance.

IB picks up his PDA and quickly goes to his myPW Messages tab. He sees
that there is an instant message from the car firm alerting him to the fact that his car
will be arriving in 15 minutes time. “That’s a bit early,” he thinks.

25 IB’s regular driver usually turn up 10 to 15 minutes ahead of schedule but it
is unusual for him to arrive a full half an hour before he is needed but the message
explains why —~ there are some emergency road works in one of the tunnels en route
to W&B so the driver wants to get away early.

IB quickly gets ready, slips his PDA into his coat pocket, picks up his mobile

30 phone, and collects his small overnight bag.

Meeting Alarm

The trip through his immediate neighbourhood is swift. However, as

predicted, once he is in the tunnel, the traffic siows substantially.
QoS Event - IB’'s PDA has low quality mobile connection

35 + Content Manager downgrades frequency of delivery on all but Level 1

priority channels
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Profile Event - One-to-NoOne |uncheon anended in IB's profile wwth 5 Level
1 priority Content Manager subscribes to increased range of W&B rel ated
content WBBeWKIIgL update sent to PDA I B | ooks thoughtful | pCatGBmOSBDA. The
screen layout, its overall operation, its general |ook-and-feel is very
simlar to his main workstation at the office.. He was 1o sceptical when
the I T people first tGsintextiEventre]-6Ganiautds teWaE meetinge@am)f f ' conputing. He

had difficulty in pn%%ezikgnﬁg%{ﬂ%nzgoeﬁésrm Now he knows exactly what they

meant. " Marvell ous pours hinself another coffee and uses
his PDA to flip cNawrthh’sh@ISIhlvﬁorlT\:hddédlB:ﬁk@b mhansablﬂanenamseépsl privhily o ON

BBC Ne 24. f Pl 15 8. ed out or
so he }tN?n nks. éﬁﬁéﬁ&'ﬁ? 'R/BEE%‘E{B’”%@P% ‘Pe- ﬁ?%ﬁsr‘@@e@ aee ﬁt?qﬁgrb@“ﬁﬁ)‘gloﬁé?%nt
nessage fos  NBxt MeetingdeorMhatig flasising fi. tThistakes hiﬁh ibtl?@W&B Héeﬂh@ﬂ@ﬁil@t e

| B PDA t th ".Don'
Caken from H tch A0eH RSt BRe L TRR L BAPSIAHICHT A s (BestieaRbd
hi shPDA to uskdged onfMdfgzmak'smmlsgstbnhinamuﬁwgtﬂg%gzevw;@umtéb{( lﬁ@éﬁf(l)dgﬁép%aet R

i cks and. qui c

i o o T o Y Sl bt e W R
firm al erti ngWaBrekezutivies Witke whbidie WilloeaRgeting ih ljust@indér &Y hosr BefordTlibking!t €S

time. "Th s_a bi thinks. 25 IB's regular driver usually turn
up 10 to n?ﬂﬁf%é’rﬁﬂygés?ﬁesgﬁ Bredul e but it is unusual for himto arrive

a full half aBldek8pdtefore he is needed but the nessage explains why -V\&B
there are sonme ener C oad works in one of the tunnels en route to

so the driver want é‘gsigh%lef"s&ﬁape%tm ilg"sl%s H%uir‘?ﬁ&hﬁsée‘f’%t°'i‘%§d§)?n'éﬁii’?5§ﬂ e PDA
I nto his coattuppeket , pi cks up his nobile 30 phone, and collects his snall

overni ght bag. Meeti arm The trip through his imedi ate nei ghbourhood
is swift. However, glgospg\é?ﬂtct I8, P%Bgs ﬁé"?‘gmph"ﬁwnﬁfi‘mﬂ’bl the traffic

slows subggantially. Co@%ﬁtﬂé‘ﬁﬁ%éréu@pénd?s%}Vﬂgo}\@ﬁéﬂlﬁﬁﬁé%y mobi I e connect i on

35 Content Manager down?ra es _Trequenc I'itvery on all but Level 1
priority channel's T@tuAg @n/mxﬁwmawmmmws 1B S@mll@@nCEWlwer thege §0

mnutes to \gidmpbided ab&ilihg td/RPS sBRedi€" That8 lurli&ssPAigher priority has been
assigned to the email by its author.
As with voicemail it has taken a little education to get IB's
20 colleagues/contacts to understand when to use this feature as well as to ensure the
appropriate coordinates are included in the title bar for each email but this has
quickly become a reinforcing loop — the more precise the information, the more
useful the service.
IB is reviewing his twelfth email as the car starts on the upward slope that
25 marks the approach to the exit of the tunnel and his PDA re-establishes its
connection with the external world.
QOS Event - IB’s PDA has low quality mobile connection
Content Manager upgrades frequency of delivery on Level 1 priority
channels
30 - PDA begins sending queued information in priority order
Breaking News on TelOne
News Adapter publishes update on TelOne
Content Manager prioritizes this update (Level 1) and sends it to PDA
Suddenly the PDA begins beeping loudly and vibrating urgently in his hand.
36  “What's going on?”, exclaims IB out loud as he sits up sharply in the back of the car.
IB notices his Hot Topics tab is flashing a vivid, urgent, red.
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Now that he is in work node, |IB takes out his PDA when it beeps primy to
rem nd himof his upcomng neeting. He taps his At a 3 ance tab then clicks
on the 5SwBest4dMBEting icon that is flashing red. This talres/dBoi0s351t he V\&B
meeting details. A new series of tabs is displayed - background
information, the latest reports |odged on Megabank's CRM system i ncl udi ng
the newl y updated EhSnnavwsie pkigrsophistisatedsipshariogntnabisralvayseparating intthe

neeting. |B rph&iRpheRi tB's”ElP TSYmﬂWV%Wbé)Euttlé‘ﬁapW‘l% SeEanHt bl’(c?esadﬂlr{ it pggom

he will be neeting in under ‘an hour before cl’icking across to his
Messages tab. mﬂacwrs gt @3gs3oonhan hi§ sonaetien twam f%-?@lﬁbbsw he imgediately a
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priority order accesgipignd Féd f%sﬁlné(mf b/@%taghﬂtne\l\% reﬁé%@%gn@ashhﬁgﬁﬂy onto .

priority has been assigned emal | ts aut vol'cenai
it has taken thesaresne %ec?@alnomwwwper@r@edm p&rren@amhesadnmﬁubumeun
under st and whggedt) on&shit o feature as well as to ensure the appropriate
coordinates are included in the title bar for each email but this has

qui ckly becone a r énmediatalyn@fteodie closkcofnthecApsteatins sstotke markelr TelQnen has he

mre Uiyl LAsrRLife. rekgﬂét{%n BYHEERY. Nriis! 453 'dillcP MIdonds 1b MuiGRds

starts on the upwar t he appr oac e exi
t unnel and hi gugioss uecre@tnaglarsmmpus holeolnn'EﬂlOnea agcounts.h&'Thist ie rameazingst, | d.
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sendi ng queuet@n H‘ﬁ%bﬁ%i’t i e StwymontarnStaydmrelelof s@rastizition ghateliedOne isTanligely to News

Adapt er publi e Content Manager prioritizes this update
(Level 1) and§@2ﬁ8§9ﬁ§5&r&gﬁiﬂagddenl y the PDA begi ns beeping | oudly and

vi br at i ngtar gent | yIB metrig¥eshhisdnobilgsphongarors higjacketopacket.eMe | signak yets- dbe

| oud as he si e car. [|IB notices his Hot
Topi cs tab is‘"?lugg fﬁﬁ%“ﬁ“‘éw. d,?;@?co‘?&ﬁé‘m?é "'Eé‘r’} 19 WO 03/ 049401 PCT/ GB02/ 05351

I B is unaware of t hiés EB{QI‘bQ@PS@&B@dMOe%thES)g;e ndvabeing pickedywp foprartae nes i n
the wires. 1B switches the PDA to silent mode while he collects his thoughts. Finally out
of the tunnel. His mobile rings. It's Stanley from Sydney — “You should see the
20 news!”, Stanley gushes down the phone.

“If you mean TelOne - I've already seen it.”, responds IB. A moment's
silence from Stanley who is somewhat taken aback. “What! You mean Richie’s
resignation? How could you?”

“‘New PDA.”, says IB. “It picked up the news a couple of minutes ago. Now

25 listen carefully, there might be a deal in here...”.
The following are further examples of how the intelligent delivery of
information to the mobile user can improve the way they work.
Home working ,
Alice Springs is employed as a senior merchandiser with a large chain of
30 department stores, Heavenams and works at home one day a week. She has a
desktop machine at home as well her desktop machine in the office. She really
appreciates the ATF system because Alice receives over 100 emails a day. A lot of
them are company, division and department wide distribution and they tend to mask
out the critical ones related to her job. The ATF system, keying of Alice's diary and
35 tasks, separates out the email and news related to tasks and calendar events in the
near future. This enables Alice to work more efficiently because she is better able to
manage her time in dealing with the stream of events that drive her work. Alice sees

20
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20 those pieces of information which are important fo his immediate tasks and
meetings. David has a meeting scheduled with the warehouse manager at their
facility in Houston, Texas. On the way to the meeting the factory manager of the
Austin factory, which is the main supplier of the Houston warehouse, sends David

25 an email to say that a wild cat strike is being called immediately. When David
arrives at the warehouse goes into the drop-in room and synchronises his email. He
immediately sees the email from the factory manager in Austin because it has been
prioritised as very important. David goes into the meeting with the warehouse
manager and immediately revises the agenda to deal with disruption to supplies

30 from the Austin factory.
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WO 03/ 049401 PCT/ GB02/ 05351 the sane functionality whether she is working
in the office or at hone. For instance, Alice is working on tw overseas
del i veri ewowhiogtaohave fall en behind schedul e. She has a PeFtGBIQ/ 0535
following day at 9:00amto report to her boss on the current status.
Overnight 30 email and news itens cone in, one of themis an email to say 5
the lorry car rGEAIMS he goods fromltaly has been stopped and held at Calais
because of illegal asylum seekers being found on the lorry. Alice was
planning to get to work at 8:00 amto prepare for the neeting but a points
failure causesl.her A sysiemiferepravidingsonisnt pvas agnetgorkgraaman SRterpfisedr iaymelitgs
onto to her system t kC e ; I r g e
Italian delivery halgstetgeéeaﬁ‘pgfrs{ﬁ‘gr% iegggp%dﬁ?@aﬁzﬁﬁﬁsg%@?? Qﬁ%@%n&ﬁ%ﬁ@e
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he plugs into a dodhersystemawhigh ishepdated irmeesppnsecdo ong ommmesvedentestreamshen

visiting the conpany. t.ond: . %&e 4N
networ k using w reln%essrgé ue\@g{gf?\hgg ?\tg@{ %g&?@'t{%ghgﬁ p- I%%?océb??q &gfsh ?heat

| ocat ed at the factemiresmentdnwiiahibe sieer opeeates.so connects to the corporate
net wor k us1i ng a dialup VPN fromhone. David too suffers fromenmail and

i nformation overl oad. Wien on the road, the ATF system keeps this traffic
to the 20 esséhti alA systemuascordimg tooclaim 4 ingvhitie thenfietwoek intrastousttire gntetfiaceugh

to his laptop to t i€ I | i 'fgﬂgrt i
i mredi at e tasks anagb%ﬁgaetﬁnnc%g@“%é%:agJ rﬁilér%ad na %%rg&%@[?g&% e svﬁ% ? ht %tﬁ-:‘eam S
war ehouse manager aand Which is feaporsiveytoiupdatelssusar profit issdependence amipetayenhe
nmeeting the factoryt{@p&ger of the Austin factory, which is the main

0

supplier of the Houston warehouse, sends David 25 an email to say that a
wild cat stsrike is being called inmediately. Wien David arrives at the

war ehouse goes,into r.on-i . . Lon| i i 1e i

i mredi ately szse's tH%tsQ%gﬁq'I aocg?@mg{tﬁgl%@gf 6’?%@@%@%%‘?’ﬁ.@nﬂiﬁ%ﬁ#hf&&‘ﬁggﬁ'}
has been prioriti sidaast ofd&vent-QpraditicrActioD(ECA) gdess i nto the neeting with
t he warehouse nmanager and inmediately revises the agenda to deal with

di sruption to supplies 30 fromthe Austin factory. 21 WO 03/049401
PCT/ GB02/ 053514. CLAA MBystemAasgadiagn taorany gréctiding abaimenin ewhich dherenetwokk

froman enjerprise . Ll e i Si.ng. j
infrastructure int e'b?%%re@%% I"ﬁ%rg%l%oér? pﬁgé{{&haﬁ%'rrllbglsg%g@bﬁbﬁﬂa@gﬂ%ﬁ#@%g
del i very -of cont entistresppnaiveto shangemima ciaer pmfle to modify the delivery of content to

the mobile user.

5. A system according to claim 4, in which the content manager portion forms
25 part of an adaptive content engine comprising a set of distributed server
components that implements dynamic rules-based selection, prioritisation

and routing of content.

6. A system according to claim 4 or 5, in which the content manager portion is
30 driven by a set of ECA rules that are responsive to changes in a user profile
to run executable code that modifies the delivery of content.

7. A system according to any of claims 4 to 6, in which the content manager

portion is adapted to identify content for delivery in dependence on data
35 contained within a user profile.
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device over the network in accordance with a user profile maintained within
the systemwhich is updated in response to one or nore event streans
gener at edwwiosloigaot he system that descri be changes associ ated/GBorios3she
environment in which the user operates. 10 2. A system according to claim
1, in which the network infrastructure interface  application cor rige,s a
profile managd por SYSET leaeordiBgde @aY: ok ¢laims 419 bdRw lqhgor\mtdﬁdp@)ere via
responsi ve to updatg,anpek cidiffeld. € i n dependence on the event streans. 15
3. A systemaccording to claim2, in which the profile manager portion is
driven by a set of Event-Condition-Action (ECA) rules. 4. A system

according to any pPreGHeiRf aebdtify o clthC8 I QhiRAL RN Kontdlt infEina@si peftionr €
interface application conprises a content manager portion that_is

responsi ve5t 0 chang@spriges auprgrtisargrarien that faanages ithe paerityyaid, frgauensy: nt
to the nobile useryyida ?fmé%hgﬂ?@rg_cor ding to claim4, in which the content
manager portion forns r& part of an adaptive content engi ne conprising a
set of distributed server conponents that inplenments dynam c rul es-based

sel ection, prigyi ti&(a:#s g&q}r&iﬁéﬂ "B pRRHRBL clafin, An SWAICAMRE CRstWbkg t O

claim4 or 5, in whi the content manager portion is 30 driven by a set
of ECA rules that dnfeastrichionintedace applicatiers COMPES]s ar SYVigRS |raanagsr Merion

execut abl g code t h?hg{@?h&é%ﬁ%ﬁ%@ﬂ%&ﬁfdﬁ% KPRifdt imoblle UsePy ah&Which is

according to any o r which the content manager, portion is
adapted to identif yesponsivettofabanges inva uger profile fe mesHy @ mebileadser s@ccess to
contained within a I 22 WD 03/049401 PCT/ GB02/ 05351 8. A system
according to any oft%g?%qf&'ges?, in which content is delivered via a
nunber of channels. 9. A systemaccording to claim8, in which the content

manager portio 5 £0Q I i Sl ty thatsempde g ity
and frequency o d&%lg@%%g@&dﬁl{g g}%’ﬁﬁﬁl‘]sq?qriowﬁ?ih s@gtsem_acggérqd%gﬁg ;{H(’)rﬁd;{]y
precedi ng ©l ai m i rconmprises teh eelactonpoion that maintzias @ dynapiermedal efpislavaat i on
conprises a servi C%?ar{@@f?cﬂ\egerﬂgﬁi on 10 that nanages transaction services
on behal f of nobil e users and I'ch is responsive to changes in a user
profile to nodify a nobile user's access to

12. A system according to claim 11, in which the model is updated in
dependence on changes to a user’s profile.
20
13. A system according to any of claims 10 to 12, in which the service manager
portion is adapted to package client software into a number of sub-
components that support functionality for different quality of service (QoS)
levels.
25
14. A system according to any of claims 10 to 13, in which the services manager
portion is driven by a set of ECA rules that are responsive to changes in a
user profile to run executable code that modifies the access to transaction
services.
30
15. A system according to any preceding claim, in which the network
infrastructure interface application is responsive to event changes in terms of
the QoS provided by the network, presented to the system as a A-QoS event
stream.

35
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transaction services. 11. A systemaccording to claim210, in which the
servi ce manager portion 15 conprises a selector portion that maintains a
dynam ¢ rwoeB/ogf40r el evant transaction services. 12. A sy®remcBeosmsdi ng to
cl ai m 11, in which the nodel is updated in dependence on changes to a
user's proflle 20 13. A systemaccording to any of cla 0o 12, in
whi ch the seriB.ce Araf¥tiem aserrdingn o sanyd AReEdind, Gl @ka‘@e%'&bﬁb e s BetREf e

into a number of sipasinNRE N S dpplicatioR RPFdspbhEied tord\aint Elvariges iflafusersnt
qual i ty of service (QS) [Ievels. 14. A system according to any of

claims 10 to 13, icalewdatipresentediothe systemimsged-calgpdan ient STefM.ven by a set
of ECA rules that are responsive to changes in a wuser profile to run
execut abl e code that nodifies the access to transaction services. 30 15. A
system accor difhg th aystepr @ceeriding 40 aamy Arecadingc telaime Wet%@rk the network
infrastructure int |

torms of | the QoS B80T AeelAE SbitaicnTRIpaLE b aRlargeg sefuiey

& QoS event st r eawith 86e 28 n\mem/ﬂmem’s Imﬂpmg/mgsxol%anm@g@perﬁf the

according to any pL& E%%o%&rl&tn%sb@ﬂ@' ch the network mfrastructure

i nterface appli cat'on i s responsive to event changes in a user's cal endar,
presented to the systemas a A-cal endar event stream 5 17. A system

accordi ng Y pLe 0.6l ras Fatnﬂ'ﬁ
I nt erface13app?€cat{\o%%?é'ﬂraeés&°?d' r%nyng&geéhih(gﬁ és a gfgﬁgatae@’oﬂwt one
or more of the usesérsed carmecied to ahetvwbba&hOOEQftwtemsey\@&hcﬁmwﬁ%s an

user’s conmuni cat| ﬁ?%;a%%"de%ﬁe d#@\e]e%terﬁhﬁyéﬁoeg‘n?ogfﬁ?rﬁbf‘%nhoa ﬁﬁmgg{cﬁcﬁr%ﬁ‘

claim conprising ogranme Server connect 0 a netwo bone of
the enterprise whithe rpoluie mssaomrmntcetwmvmetlmnm enterprise and a
nmobi |l e user, and a network to which the nobile user's comunications
device is connect ed. 15 19. A nethod of providing content over a network
from an ems er po.i seAtmethodobpiogidingsentant operi sshetyorkftor tammenterprisetoed wohile one
or more event st reas% Eor%nsmg the steps of receiving one or more event streams that
describe changes associated with the environment in which the mobile user
operates, updating a user profile associated with the mobile user in
dependence on the received event streams, and subsequently modifying the
20 delivery of content to the mobile user in dependence on the updated user

profile.

20. A computer program product comprising computer executable code that is
operative to receive event streams that describe changes associated with
25 the environment in which a mobile user operates, update a user profile
associated with the mobile user in dependence on the received event
streams, and subsequently modify the delivery of content to the mobile user

in dependence on the updated user profile.

30 21. A personal communications device comprising a memory containing
computer executable code which is operative to modify the content and/or
access to services that is delivered to a user via a user interface of the
communications device in response to event changes in the environment in
which the user operates.

35

22. A device according to claim 20, in which the computer executable code
comprises a device manager portion that receives event streams and which
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descri be changes associated with the environnment in which the nobile user
operates, updating a user profile associated with the nobile user in
dependencwoamn/otrel r ecei ved event streans, and subsequent | yCrucBoRgsasg t he 20
delivery of content to the nobile user in dependence on the updated user

profile. 20. A conputer program product conprising conputer executabl e code
that is operative i$ desRANEIVElocyizAatesardayipe Profite §i05rd iopethenermgaanications
associ ated with 2%d /R i¢H¥bdrRBAENSN tHe eVahEsreani®bi | e user operates, update
a user profile associated wth the nobile user in dependence on the

recei ved event streans, and subsequently nodify the delivery of content to
the mobile uses i dGRENEGREGENP didif 2PGBL 5 WARh th drhp@Rer Scafable’code
personal conmuni cations device conprising a menory containing conputer
execut abl e5code \Ahiwmﬁﬂ§e$)|§eﬁh@ﬂn¢lipll’3§efﬂf§tgﬂff ynangget gertiont thahds sespanstves® t o
services that is d?dh'aﬁ?éselﬂ att‘iée?gl'b?iﬁarto‘fh@di tHﬁ@éli\ﬁeW&rJoﬁfeﬁt@( thé Ber, _
comruni cati ons device Tn response to evenf changes 1 n the environnent in
whi ch the user operates. 35 22. A device according to claim 20, in which

t he conputer ecut p [ A ; j i

receives event@&ét réﬁ%ﬁgﬁgggﬂ{?@ﬁwfﬁ@%%?f‘g’ﬁgﬁgq P%ij GE/> %fg’%@ggﬁh P{sﬁgger
responsi ve to up- daastion igelriver byraosetiof EGA rdes st e respansive dachangss @i ce
i n dependepce on t r Vi =0 djag " r
22, houhi oh the comsntiie 16 167 Epadidiq bl el iR inRdabiRefy & Ebfient
channel / pr esent at i andfn@egess tpsewviass. t hat i s responsive to changes in a
user profile to nodify the delivery of content to the user. 24. A device
according to claim23, in which the channel/presentati on manager portion
is driven by a set of ECA rules that are responsive to changes in a 10
user profile to run executable code that nodifies the delivery of content
and/ or access to services. 25
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