WD 2004/ 025971 2 7 JUN 2006 PCT/ GB2003/003990 - 1 W RELESS COVMUNI CATI ON
DEVICE This invention relates to the field of wirel ess conmunication? deyNogs
and speci Wocabd/gzsbn nman- machi ne  interfaces suitabl e forraseswins/bo3esa el ess
conmmuni cation devices. Man-machine interfaces (MMs) are traditionally
described 10 by a set of logical units ghich call functions in a library on
the device. The library provides a set of functions which display user
interface conponents on the screen and by calling these library functions
in certain ways, and tying themtogether using, programlogic, the. MM 15

witer is able to render twrkherseresvMENpraphomabEvdem cti on of the desired
interface. This approach has a nunber of disadvantages, for exanple, using
programlogic to provide a rendered MM requires 20 quite different skills

to the skilhspequired,fio, fdesqifie.an groonapic and Agsthel i gLy plaasing

MM . Additionally, i's of t éen awkwar d”and Undesirabl e to nake es to

the MM mncechikientestibh Catlieen ceevi eadl s speeplyed iy the maekehakagteand a
new | ook-and-feel to the 25 MM wusually requires significant effort on the
part of thelinpevfrasmensuidadust oficve WS Mittnr yigglesor cORBURGGREAION units
for the ne\/\%% dei'%red behavi our or appearance. Therefore, it is desirable to
try to disc erc "approach 30 to this problemthat allows the witer of
the logical units to work in a fashion that is independent of the

Man-machine interfaces (MMIs) are tréditionally described
10 by a set of logical units which call functions in a
library on the device. The library provides a set of
functions which display user interface components on the
screen and by calling these library functions in certain
ways, and tying them together using program logic, the MMI
15 writer is able to render to :the screen a graphical

depiction of the desired interface.

This approach has a number of disadvantages, for example,
using program logic to provide a rendered MMI requires
20 quite different skills to the skills reguired to describe
an ergonomic and aesthetically pleasing MMT .
Additionally, it is often awkward and undesirable to make
changes to the MMI once the communication device is
deployed in the marketplace and a new look-and-feel to the
25 MMI usually requires significant effort on the part of the
programmer to customise the library calls or the logical

units for the newly desired behaviour or appearance.

Therefore, it is desirable to try to discover an approach
30 to this problem that allows the writer of the logical

units to work in a fashion that is independent of the



WO 2004/025971 - 2 2 2 JUN 2006 PCT/ GB2003/003990 designer of the MM.
This creates an "interface" between the two concerned parties, and}al fyqWwes
for freedooom/zeast om se both sides of the "interface" ratr/Ge2b@Ei@3®nage in
production, or in fact once the wirel ess comunication 5 device has been
depl oyed. According to a first aspect ofgthe present invention there is
provi ded a nobil e comruni cations term nal conprising a presentation entity

and a pl ur aid ol | 891 eale At ! 8 ol bl i &L CSANMALAN- SIMdA VDERRDELST N
one or nore pr%sent ati on data sefs and each Togical entity having an
associ at ed tdof t viewee  emhiceyndde paserd ésnt ersimac e afldowishe fonrobiflreedom to

communi cations term nal bei ng enerated, ,in use, by querying one or nore of
F

the sof t nar@&T13RP! rBEEFTeCist &té“l%&r@g@ﬁ"i R thel et €C88et A2 or
each associat &g, { Qg cal,ent bt yr0d (hens anianolnget Rer eﬁs{nﬁ{ﬁﬂiEQQé‘.Sﬁl

entity data in accordance with a presentation data set. The user Intérface
for theSterdeniate s lecahaiepebodpyd. 20 appl ying a further presentation data
set to the received logical entity data. The series of software entities
that are received nay be altered and the further presentation data set

appl i ed toiétgolaéf ot 'aggf%hteg%gte%td%tfa-th@?ré&%{t if&ﬁ@éé@f&nf Eﬁe&ge
term nal can be updated by 25 refreshing the data received fromthe one or
mor e sof t ware peotridéd@sa Toditler ntomhunbyat iohbet ecodprals ecamner Dainyr e
di splay devices on which the terrH'naI ser interface can he L
presentation entity and a plurality of logical entities;
10 the presentation entity comprising one or more
presentation data sets and each logical entity having an
associated software entity, the user interface for the
mobile communications terminal being generated, in use, by
gquerying one or more of the software entities to receive
15 data representing the state of the or each associated
logical entity and then arranging the received logical

entity data in accordance with a presentation data set.

The user interface for the terminal may be changed by
20 applying a further presentation data set to the received
logical entity data. The series of software entities that
are received may be altered and the further presentation
data set applied to the altered logical entity data. The
user interface for the terminal can be updated by
25 refreshing the data received from the one or more software

entities.

The terminal may further comprise one or more display
devices on which the terminal user interface can be
30 displayed. The terminal may further comprise user input

means.



30 displayed. The termi nal may further conprise user input neans.

2003/ 02;971 2 2 JUN 2006 PCT/ GB2003/003990 Preferably the term nal Zf.IHNtZGQSr
conpri ses WP ewordiThat | ng entity that, in use, determ ne€TidBRISHFIBYRI €
entities to be queried, receives the Iogi cal entity data fromthose 5
software entities and applies a presentati on data set to the received data
to create a user interface data set. The termnal may further conprise a
rendering entity, and, in use,. the co-ordinating entity may send the

di splay data set to the renderlng entity, the rendering entity 10

t r ansf or ni n@relf@nﬁéﬁry ither tareigata Sutharhconprises can coeowlipinyed. The

terminal may further conprise a cont n_use, ctlva es a
termnal fuREFRGY i nhe ?esbﬁnéjésq’o éﬁﬁ@???é gj@n Soffnw?)ﬁ?t i
speci fic e}s%nt%géhéauseeb%ewt £8k %g:taélt OcRXSEY! &3 $CHhPim - thé\sé5

specific event he user activating the user ihput neans, or
vari abl & ssotﬁtaaﬂdleemtmem datle, apmlacts ng @r&smma‘u:mma&QEa et to
presentation data set | onal ly conprise translation data. 20

ddi
Accor di ng t 58§ sjéﬁﬁﬁavggpéi&%ao:‘ Phe® Ifﬁ%fseenﬁ i Rt G e ® Feb% o%fled a

met hod of opgeatidignihdORide FerrmeRi cahbeiset 8 FeRakrithe dithod coppri sing
the steps of: (a) generating one or nore data itens representing one or

nmore | ogic ént iisiegs Wid Nior artbinal idatnbytyueeyi agnds tiiee dimpbay mdatal ogi c

entities; (b) applying a presentation data set the nerated dataltems
to generaté‘&us‘é‘%/ g?@rfd%?é“ﬁ%‘f?%et PgFgﬁ"het E'mn’éﬁ’ de¥ing’ entfry

10 transforming the user interface data set such that it can
be displayed. The terminal may further comprise a control
entity which, din use, activates a terminal function in
response to a specific event. In particular, the specific
event may .cause the control entity to execute a script.. A

15 specific event may be the user activating the user input
means, or a variable, such as the time or date, reaching a
specific value. The presentation data set may

additionally comprise translation data.

20 According to a second aspect of the present invention
there is provided a method of operating a mobile
communications terminal, the method comprising the steps
of: (a) generating one or more data items representing
one or wmore logic entities within the terminal by querying

25 the one or more logic entities; (b) applying a
presentation data set to the generated data items to

generate a user interface data set for the terminal.

Additionally the method may comprise the additional step
30 of applying a translation data set to the generated data

items before carrying out step (b). The method may also



Additionally the nethod may conprise the additional step 30 of applying a
transl ation data set to the generated data items before carrying ouf ZsilUAR006
(b) The ¥Ye@RoW0AENTal so WO 2004/ 025971 - 4 22 JUN 2006 PCPGH2GBA®IB/0003990
conprise the additional step of (c) rendering the user interface data set
and sending the results to a display Jdeyice. Additionally, a presentation
data set or a translation data set may be conpiled into a binary format 5
and transm 10 t t er mi e d nticon; W | e [ by way
of exanpl e&én%%f,s(éw ?ﬁere %arig‘?lic%n%g tige&ﬁolt#gw(wg Lﬁﬁ%@}@gg‘iﬁg‘g E/%lécﬁ&gfﬁ
Figure 1 sHomerd=sehedatiac sdepi @hdomenfdimon tket esesuttsmu cat idispeuice
according to the present_, invention; Figure 2 shows a schenmatic depiction of

Fi
the operaB8¥ASE- t he AFd @ Iofmurf c RTTHEHRG QR s 5 n ®Fguie 1;
Figure 3 shous 4 fl;ouehart that Qutt ilescdis:1operathon ef eAGLRSH
Figure 4 sﬁg‘% aa;ﬁlow:hartat at g‘eycrk%ﬁe% t jé functdljoni ng:;L of “an a%@%tr:
fol | owshg andedquestisrfintdmd heo 20 ergprmenali gure 5 shows a fl owchart that
describes the operation of the renderer; Figure 6 shows a flowhart that
describes the function of the agent; 25 Figure 7 shows a flowchart

describi ng4ie PROSKESORY will now be described, by way of example

only, with reference to the following Figures in which:

10 Figure 1 shows a schematic depiction of a wireless
communication device according to the present
invention;

Figure 2 shows a schematic depiction of .the
operation of the wireless communication device shown

15 in Pigure 1;

Figure 3 shows a £flowchart that outlines the
operation of the engine;

Figure 4 shows a flowchart that describes the
functioning of an actor following a regquest from the

20 engine;

Figure 5 shows a flowchart that describes the
operation of the renderer;

Figure 6 showz a flowchart that describes the
function of the agent;

25 Figure 7 shows a flowchart describing the process by
which a MMI can be authored or modified ; and
Figure 8 shows a The Binary code compilation method

is described in the form of a class diagram.

30 Figure 1 shows a schematic depiction of a wireless

communication device 100 according to the present



which a MM can be authored or nodified ; and Figure 8 shows a The Binary
code conpilation method is described in the formof a class di agram? ZQUN 2006
Figure 1 ghowsyessahenatic depiction of a wirel ess compmicatéoemosheyi ce 100
according to the present WD 2004/025971 - 5 2 2 JUN 2006 PCT/ GB2003/ 003990
i nvention. The device 100 conprises antemnfnia. 110, display screen 120, input

I nterface 130, processor 140, storage neans 145, operating system 150 and a

plurality of, further —appll gggbgggp&% By PPsel ELQULe -2 W'Sd%gageo tic

depi ction of the operation W el ess  comruni cati on device wn
in Figure l.screergi ng2460 iinputn tntewrdizeat | DROW tdromssage- bdaved skdtrerfeace
165 that enables data to be sent and received 10 fraom other system

conponent s. T&aEs dififoe MRETRFENARY =haMages eRe & diagalditn Qhoturehaxry
192, transl aa&; cirlcattri%r}lség_,ro% dJ t11¥55194 and presentation transform 196 and it
th of data fr

co-ordi nates @ passin omthese entities to the engine 160. A
col l ectimn of shots constitute a-scene. 15 A shot may refer to static data
or to dynam c data which w Il initiate an actor attribute query. The agent

200 passes Fijgiates? t 8MPWR ResUITRA MR agEP 14Hd Wpdat ethRoHG Rk 1GRs Ao the
crgine, 190, Yo WA TUA | aamnlicalichniBstic 1100 SaRiES1p TAG,gl o0
al ternati ve Bogfibenentad i on,s nubihi pl eonendérarionmny Wetisednessage-based
interface 165 that enables data to be sent and received
10 from other system components. A resource manager 190
manages the storage of a shots entity 192, translation
transform entity 1924 and presentation transform 196 and it
co-ordinates the passing of data from these entities to
the engine 160. A collection of shots constitute a :scene.
15 A shot may refer to static data or to dynamic data which
will initiate an actor attribute query. The agent 200
passes updates to the resource wmanager and update
notifications to the engine 160 wvia the interface 165. 1A
renderer 170 receives a range of media elements, images,
20 sounds etc from the resource manager 190. In an
alternative implementation, multiple renderers may be used
for different media types, such as audic content. The
invention 1is also applicable to mobile devices with
multiple screens, in which case multiple display renderers
25 mway be used. The renderer also receilves renderer content
from and sends user input data to the engine 160. The
engine is also in communication with a plurality of actors
180; for the sake of clarity only actors 181, 182, 183,
184 are shown in Figure 2 but it will be appreciated that

30 a greater or lesser number of actors could be in

communication with the interface 165.



for different nedia types, such as audio content. The invention is also
applicable to nobile devices with nultiple screens, in which case InuljgN goe
di spl ay readeEnense25 may be used. The renderer al so recer@PEBR&I3AOI®H
content fromand sends user input data to the engine 160. The engine is
also in comunication with a plurality_og actors 180; for the sake of
clarity only actors 181, 182, 183, 184 are shown in Figure 2 but it wll be
appreciated that 30 a greater or |esser nunber of actors could be in

conmuni cation with the interface 165. WD 2004/025971 - 6 2 2 JUN 2006

PCT/ GB2003/TKHa89%88tthre admorepi8@argpridsentodheal oghdak oili theofwitded edd el ess
communi cati on device such as, for exanple, the display. screen, the
renderer, | FPURUPACELAsEe ABBIEP SHAthg 35 haf BFar 8%aFRéet eltdphorsBisplay

communi cati 9b3eRrOt 0cale Stagksetlie PhHpaki tyafcfurther applicatinng
prograns, such as’'a calendafr program The renderer D IS a conput er
progranms r dspedsabke fthe acdephong arorobjreitaidbsnsi prbancpiesenicdd Hiee it
and converting that object description_into graphics 10 on a screen. The
engi ne 160 BrheraltioePLof TRERBEY 0nSPPLASELLRE uBECFREFFest EHGnds 2

registerin i gt e & t tor at-eadl
obj ect- .. g%%ie)ﬁﬁgégc i p()j | ogrﬁof SIE}?]% gg%ae%%eg}}jr’bs %\Ah?cﬁo}]‘@g}:g?e?&lg%q‘ a?% as a
shot); takingsdahaibdeeificed dcaeptimg aghorcd ikt 18eandiptaonngrideerdatd i nto
a renderer-i ndeEendent obj ect, cription of the desired MM presentation

d |
(called a %Akéf; 3Cafs %nshg‘r RhEFT ndepERdBREOBpfiBEP Iraphics

10 on a screen. The engine 160 has a number of functions
that include: zrequesting and registering to receive
updates to data from the actors 180; reading an object-
.based description of the data to query (which is referred
to as a shot); taking data received from the actors 180

15 and placing the data into a renderer-independent object
description of the desired MMI presentation (called a
take} ; translating the renderer-independent object
description into a new language, for example German,
Hebrew, Korean, etc., as a result of the application of a

20 translation stvlesheet; and taking the .translated
renderer-independent object description -and converting the
data into a renderer-dependent object description as a
result of the application of a presentation stylesheet.
The agent is a further program 190 responsible for

25 recelving communications from other entities and
converting information received from those entities into
reguests for updates to actors, scripts, translation
transformsg, or presentation transforms. A script is the
full collection of scenes and shots that make up the

30 behavioural layer of an MMI. A shot comprises one or more

spotlights, with a spotlight comprising zero or more actor



description into a new | anguage, for exanple German, Hebrew, Korean, etc.,
as a result of the application of a 20 translation stylesheet; and taKi i 206
the ;transY@2¥42¥&hder er - i ndependent obj ect descri pti onPEAEGRIA/EBPI0Ng t he
data into a renderer-dependent object description as a result of the
application of a presentation stylesheet7 -The agent is a further program
190 responsi ble for 25 receiving communi cations fromother entities and

converting iafwifRibconqiectiyedal eparihgae enitiHdas &t acteguastsibote
updates to actors, scripts, translation transforms, or presentation
transforms. QUESYT i pOUSEiENEest uRl BBEFecton FneRbesvahghshdfs Ehatimake

up the 30 behavi oura an . sh I.S€S_0n r
spot | i ghts, %vﬁaﬁ/ 5 sp%#ﬁ%l%%gé%npﬂlﬂ/: ntgl%erg&gr %%aetslac or 2%@%&5@5’71 -
7 2 2 JUN 2006)sfehl.GB2003Hh0039Q6hAtt r idiit eaquesd e Ausid | | ghtewrbeut an

actor attribute query constitutes a_piece of content which is static
bef ore appl iAAETGF ST t PRE pEESERt ARDn 2omYEbriagE Bhakist oifh Fiexad® e of

a basi c user er,f conpri sing one scene and a nunber of shots is given
in Annex Azg%1 w?‘?%gﬁgberation of the system descri bed above wth
reference to Figure 2 will now be summarized. Figure 3 shows a 10 flowchart
that outlines the operation of the engine 160, At step 300, the _engine

i nf or ns it séfte epetedion Qferdde ciyshemiigserbed opBONE el r raferenge

resource |i gt ipsialled ghonosidlp hhe cifkilizdd. Steps d0e e3CTALLOT o
10 flowchart that outlines the operation of the engine 160.

At step 300, the engine informs itself of the existence of

installed actors by referring to a resource list installed

alongside the script. At step 310, each actor establishes .
communication with the engine by registering with it... If

15 communication has not been established with all the actors

then step 310 returns to step 300; if communication has

been made with all the actors then at step 320 the engine

loads a shot from the shot entity 192. The engine is set

to first load a predefined scene (the start-up screen)

20 with its constituent shots.

During step 330 the engine 160 assesses and interprets the
shot content data in order to determine which actors it
will need data from. In step 240 the engine requests data
25 from one or more of the plurality of actors 180 that were
identified in the shot content data. During step 350 the
engine waits to receive the data from the actors. When
all of the requested actors =respond then the engine
proceeds to step 360; otherwise if one or more of the
30 requested actors fail to respond, for example before a

timer expires, then the engine returns to step 340 and



comuni cation with the engine by registering with If 15 conmuni cati on_has
not been established with all the actors then step 310 returns to sk&gUiganss
i f communébittet3hds been nmade with all the actors therP@EU/GBR@R/0829 t he
engine |oads a shot fromthe shot entity 192. The engine is set to first

| oad a predefined scene (the start-up sceeen) 20 with its constituent
shots. During step 330 the engine 160 assesses and interprets the shot

content datgaif: pbdlel Fegdebesnizne Wuh RCtins ddrowit] peed daha ffam In
step 340 the engine requésts data 25 fromone or nore of the plurality of

actors 180 raspom@e@. identified in the shot content data. During step 350
the engine waits to receive the data fromthe actors. Wien all of the
requested actors respond then the engine proceeds to step 360; otherwise if

one or norerRi £AEi30 tRAEHEPHOEAHY LHAIded VPR £OF FROYMT aef)gf ore a
timer expires, then the engine returns to step 340 and WO 2004/ 02-5971 - 8

2 2 JUN52008urf@y/ 820036009990 hadd thomest reyuess t shar appéAcatd arhefact or
(s) that have_ n responded. .The engi ne_t hen ocesses the received data to
forma taketr%n%iﬁﬁﬁﬁlst%p’%g%ﬁhﬁﬁ:chg s ﬁtoer%tﬁé)d Byt hé aﬁﬁ:lqsceﬁti%?% a
transl ati onggfyipsdeet sat sgbpp 3360 anthe MEASANGE | BHesst YheSRAR! Hlepsd ep
380. The result of these various steps 1is an object description that can be

under st ood amd an nptkieet eddeycrhptiendetbat170anndbeheunideaistsrcsd 3001 of 10
the process,is to trapspit the oblecl descsipLkop il ¥uLIhe srep 300 of
10 the process is to transmit the object description from the
engine to the renderer. The renderer will process the
object description, fetch associated referenced graphic or
multimedia content from the resource manager and display
or otherwise output the MMI defined within the object .

15 description to the user.

Figure 4 shows a flowchart that describes the functioning
of an actor 180 following a reguest from the engine. At
step 440, the engine establishes communication with the
20 actor and the actor waits at step 410 in order to receive
a request for data from the engine. If the réquest from
the engine is wvalid then the actor proceeds from step 420
to step 430 and formulates a reply to the received
request. If the request is not valid then the actor
25 returns to step 410. The formulated reply will be sent to
the engine at step 440: if at step 450 the request is now
complete then the actor will return to step 410 to await a
further data request; otherwise the actor will wait for
the data to change (for example a decrease in battery
30 charge level) at step 460 before returning to step 430 to

generate a new reply to be sent to the engine.



engine to the renderer. The renderer will process the object description,
fetch associated referenced graphic or nultimedia content fromthe Z2esgiN 2585
manager a0 a@d{r®yl or ot herw se out put the MM defi nedPQAtGR2H0¥MW8999b] ect
15 description to the user. Figure 4 shows a flowhart that describes the
functioning of an actor 180 follow ng a gequest fromthe engine. At step
440, the engine establishes communication with the 20 actor and the actor
waits at step 410 in order to receive a request for data fromthe engine.

If the request from the engine is valid then the actor proceeds from step
420 to stepFagOrand shrwslat £3cwchepity thatt kesaucdiasedthe egpestt lich tdie

request is not valid then the actor 25 returns to step 410. Th r.myl at ed
eply wi T DePSeRERETex k! Bngi WECE CEBARE IR HEa HEoRs G SERE T Bt i s
now conpl etg;thenpbhe@Qter Ml lsdegt UsNot @hehen-HEl Orbadavait @aiEurtéher
data request; otherw se”the actor will wait for the data to change (for

exanpl e & decerdseabhle bedtierty d8schapgechevaltp do teepraidOipefiofeometireni ng
to step 430 to .generate new reply to b ent t he _engi ne, )
2004/ 025971 engirls S§?JN§§?5Z}6€V\5 P /(%5%3%@%3990%%e®r%u%ggﬁg\ﬁ_svga’f?oﬁart
that describgscihee@Pendti eReofgatde ikendaiRirel/ bon OReR COMBYDAGAIQRAAS

been established wth the engine at step 510 then the renderer  waits for 5
render abl e obf@cat detsay iGR0 andathet vehéerecerebdrieohrt st ererfi@the (see
above) at step 520. Wien suitable data is received then the data is
rendered on the display screen

10 Figure 6 shows a flowchart that describes the function of

the agent. The agent establishes communication with the
engine in step 600 and then the agent waits to receive
updates from the communications network at step 610. .If
it is desired to change one or more of the actors,
15 translation stylesheet, presentation stylesheet or shots-
(these can be referred to as “Alterable Entities”), the
agent is able to receive network communication from other
entities (for example network or service providers,
content providers, terminal manufacturers, etc.)
20 containing alterations, additions ox removals of an
alterable entity. At step €620, the agent examines the
received data to ensure that it 1s an alterable entity
update. If so, at .step 630 the alterable entity update is
passed to the resource manager 190 in order that the
25 appropriate entity is replaced with the updated entity and
the entity update is also notified to the engine. If the
data received is not an alterable entity update then the
agent will discard the received data and will return to

step 610 to await the reception of further data from the

30 network.



120 at step 530 and the renderer returns to step 520. 10 Figure 6 SE?V@ 206
flowhart that describes the function of the agent. The agent establi H g
comuni caWioeo4#25971t he engine in step 600 and then the MJeaB2AZPE8R o
receive updates fromthe conmmunications network at step 610. ..If it is
desired to change one or nore of the aetbosy 15 translation styl esheet,
presentation styl esheet or shots- (these can be referred to as "Alterable

Entities"), mhiee 28880t nay abhettateeCehde RRINIIHIGRIMEE cahi o £&eam L her
entities (for exanple network or service providers, content providers,
term nal ma®Rtddhur dpdatet dn) 2@ SERSMSR nithy al teet | GEE1gdicn oas othe

renoval s of |, t.er abl i . ep. 6 e e 1.ne h
recei ved dalpg%tm telngu?’efe tei‘g:TE ‘ig‘%{glléga?f&al eesf%qtﬁééé]erﬂgﬂsggruzﬁaﬁ%.g}f%méajoef' at
step 630 theraldetob)f emept hzwelpdate ii: PesSEdrt & t Peedesett@hdimnangs 190

in order _that the 25 appropriate entity is replaced wwth the updated entity
and theSentindy ifpddserpauakrsd it i Fhegkt FathealengPAatel fox hbo @atya ¥@cei ved

is not an alterahle . entit en the . agen ' I rd the.received
data and w ItFn rgﬁﬁﬁ 9263 %/?%%g%&% EC% awal th)h'e r'é%g%%il“g%lg%%fym tlf%qa%%ﬁa
fromthe 3apebrrgushdd HIN 2086ag¥Br2F4n) 25 HdrREd/ eB20eeRBIW thd O

The agent may initiate the downl oading of an alterable entity update in
response totg&rgd&alactiian 6 FixResSHr oRPPIRGELent inBSengietadk r esoufee

??Prgger (T 0f 832 MIE £ he BB, THYG NAYEDEERy | Of UBfiel Yarifdet gl nj ped
10 preferred that the agent wvalidates downloaded updates
against transmission errcrs, viruses or other accidental
or malicious corruption before passing the updates to the
resource managexr. Additionally, the agent may comprise
DRM (digital rights management) functionality, . which may
15 include checking that received content has been digitally
signed with an originating key that matches a receive key
stored within the mobile device. A successful match
results in proceeding with installation; an unsuccessful.
match may result in rejection, or installation of the
20 update with limitations imposed, such as the update being
un-installed after a limited period of time or installing
the update with restricted functiomality. The agent is
also capable of prompting the removal of MMI content
and/or alterable entities £from the resource manager.
25 Content may be removed, for example, after having been
installed for a certain period of time, in response to a

server command or a user input, or in order to make room

for new content in the resource manager, etc.

30 Although most terminal (and thus actor) functionality will

generally be incorporated at the time of manufacture, the



5 and it is required to check for an update or to pay for the right to
continue to use it). Alternatively, updates may be pushed to the ageht/UN208n
a server dcompested’to the termnal via a wrel ess conmuRCE&B2OMBOMREWOr K.
To maintain the security and integrity of the termnal, it is 10 preferred
that the agent validates downl oaded updatiés - agai nst transm ssion errors,
viruses or other accidental or nalicious corruption before passing the

updat es to tiheredteisQurEeeatmnnoehe Additionaklfy exthes agentt eyatbapri $er DRM
(digital rights managenent) functionality, which may 15 |nclude checking
that recei véFaBmenthikg3gBedii®li GPRAEFF LT sthnéd M EH™ BR &SGRt BHgkey

t hat mat che r i st.or, | t e N Vi ful
mat ch resul%t%’ iﬁ%r%@%@ﬁ%@ \%‘Mtnﬁgﬁ%%tg({j?atgﬁor?@al# l%r%&cc%@?ﬁ??‘é%%g? zhsunay
result in rejesidsin, oor d nsdaki-aleonlef dtherfe uddatiesw tinl ittiiat case,

| nposed, such as the update being un-installed af tGg a ,lli m t.ed period of
time or Pnstdld i AGEOFheSohHURES W 3FEPR5R Lt & HunddiConBI-PEY 1RThESYGER i s

al so capabl f rn&[?t' Vv 1 ogtent +and{ori @kt e
entities fr%rlrﬂl&t%ﬂe) r so&uér}gveéﬁrr%l%ge .3%58%0%!%{%%? nayr&t)ek%grmve%i, f%?agéar?pl e,
after havi ngdreerl dcostedtieoh fat aheertiaen pErabdachrente, im iaspeiied o a

server command or a user input, or |[n order. to nake room for new content in

the resour cé'rthale?, 36ter, %b“ﬁ?‘f%%h ADS 3 eFRPAZES( Rl PRES actorpe
functional i typ i ld +geperal T benkngapParabed ah Hddie diire0f, MeRuf agtiy.e,

t he WO 2004/025971 - 11~ 2 UN 2006 PCT/ G82003/ 003990

10 4in device may itself contain processing means able to
execute the actor functionality, and communication between
the engine and plug-in actor 'is achieved over a local
communications channel. Appropriate de-registration will
occur in the event of removal of therplug—in device.

15
User input events may come from key presses, touchscreen
manipulation, other device manipulation such as closing a
slide cover or from voice command input. In the latter
case, a speech recognition actor will be used to translate

20 wvocal commands into message commands sent to the engine.
It is well known that speech recognition accuracy is
enhanced by restricting the recognition vocabulary to the
smallest possible context. In this invention, each scene
that has a potential wvoice dinput has an associated

25 context. The context may be conveniently stored as part
of the presentation transform entity, and transmitted to
the speech recognition actor along with the renderer

content for the display or other multimedia output.

30 The present invention greatly reduces the effort and

complexity required to develop a new MMI (and alsoc to



I nvention enables the addition of extra functionality, for exanple hhmuzﬂh
the connection of a plug-in device such as, for exanple, a m)demf% 06
addi ti onaVocomim®idati ons network or a non-vol atil e st dEYEBUEFPEY0 I n this
case, S the actor software associated with the plug-in device, which may
conveni ently be uploaded fromthe devieelaleng a serial connection at the
time of attachnent, is installed into the actor collection, and a nessage

is sent to HRAiMNYI B8 t GXRdi Sifr Mg )Newldsh or cofpheedat i weky, tkgowhug 10
in device may itself contain processing neans able to execute the actor

f unct i onal i techaed aasmani cflgodebel webavst fe ehgreharhddpsegibdnett bhei s
achi eved over l_Qc ni_catd.0on h e priat cegi stration
will occur FFF eﬁe’% ZIJJ nt(‘:;"?l(:)L reanoa@gf? oscfa%t flgeglp%&gﬁpﬁé e\?irgerﬁoggf%ggr' in%%t
events may e¢er® f 7om kele priessesMIt oilghsisfeated matidoutabeeed otibéngdeshce
mani pul ati on such as closing a slide cover or fromvoice commuand, input. In
the |att®er agddOriRspeech FEEB4RE i Ph BcPECSANAL FPRERE o OfF shshal 8T 20

vocal commods il siepsage gamands, genbel Ochle MIPing! LebS1Well kpown
t hat speech recognition accuracy 1s” enhanced by restricting the recognition
vocabul ary tesddidptimal | @St tlessibbe dattefiacd nithias mavkrupon]amgalgscene

that has a potentjal _voice _input has an_associ ated 25 context. The context
may be convéRiEéntls debiBEadYpar tSebf Of ndMby ﬁéﬁ“}i’t'i orP¥r HIRsttor FHEREREY,

and transm H::E%l 0 thenmReechtieeRani tLopnagkoL al ang i th the rendsrer

content for I splay or other multinmedia output. 30 The préesent I nvention

gr eat | y10 eddldes tiahte cefef ortto anthetonpkbrrager egapredtyo denck| goracasnd iyl
(and also t%ower, in step 710 the mark-up language is compiled into a
set of serialized binary-férmat objects. These objects
can then be further processed during step 720 to provide a
delivery package that can be placed on a server ready for

15 distribution to the mobile terminal.

At step 730 the MMI delivery package is transmitted to the
mobile terminal, using for example, a data bearer of a
wireless communications network where the package is
20 received by the radio subsystem in the mobile terminal
(step 740). The MMI delivery package is then unwrapped by
the agent at step 750 to recreate the binary files. These
files are then validated and installed within the resocurce
manager of the terminal for subsequent use (step 760)}.
25 Thus when the engine requires one of the MMI elements,
such as a translation stylesheet for example, the newly
downloaded style sheet can be passed to the engine (step
770) for processing before being sent to the renderer to
be displayed to the user. (step 780). This technique also
30 enables subsequent updates to be supplied to a wmobile

terminal in a very simple fashion. The updated entities



22 JUN 2006 WD 2004/025971 PCT/ GB2003/003990 - 12 nodify an existing MM)
when conpared with known technologies. Figure 7 shows a flowhart 772 jUN 2006
descri bi ngWoRe4/BFseess by which a MM can be aut hored orramdiRivgtosobi St ep
700 the new MM is defined and created using an 5 authoring tool running on
a personal conputer or simlar workstati®sn- The out put of the authoring
tool is a description of the user interface in a mark-up | anguage that is

defined by &5etp0f XMpiIlEMhadta DSt Al ieMindRbE &1 CORMUNIGAL | Q8%
termnal s have significant 10 limtations to their storage capacity-an

processi ng oMerenpnuret dfietioonke ek -Rewl Andeasai ved cenpityd whtd e set
of serialized binary-format ohjects. These obj.ect.s ., C then be further

processed d Ci"’ﬁbl%ﬁ%% 7?5%90 ‘%ll’%v}‘:&mnaéel?r\}gr &%%%kgglg t%%*flggn R §1eaced
on a server y&Adeddr 1sl5adistelbut i on t gritihe Mebi hedeetficed - tMatSt @py/30

the MM delivery package is transmtted to the nobile termnal, using for
exanpl e,5 a dmwarsant Beans e dedsisresomohi T opscChegesr kaghdpe tised

package is 20. receiyed by.the radi o subsystemin the bile terym nal tep
740). The M\‘ﬂltd’em%‘%g? palcrr"%‘é%%“r%nther%’t?ﬁv\‘%“glp%p‘%d Bg}r?rﬁ%essageﬁ‘ﬁ‘ t YEFY50
to recreate ddgmbiinadtyidnd esnd Pese-ihisesrage teernaval i dated and install ed
within the resource nmanager of the term nal for subsequent use (step 760).

25 Thus when the engine requires one of the MM elenents, such as a

LA LT asELLERnes’ ) SNPP! R LB 0 Sorg! gade? d Gaapeghogan Pe

passed to the ‘engrine (
10 set may be used across all regions of the user interface,

or multiple MMI data sets can exist concurrently in
different regions of the user interface, allowing the user
to navigate between different data sets. For example, each
region will be dedicated to a different user function.or
15 interest, such as shopping, news . or control and
configuration of the terminal. The MMI used for each
region may be updated, inserted, activated, replaced or
deleted independently of the others. It is also possible
to update, replace, or delete one or more components of
20 the MMI data set, within any region or elsewhere within
the user interface. When a new MMI data set is adopted,
it may be selected to include either the behaviocural

functionality or the presentation layer, or both.

25 The terminal may comprise a control entity that can
control the local operation of the terminal. This
includes both the initiation of a simple function, such as
making a phoune call or activating a backlight, or a more
complex function, such as causing a calendar data

30 synchronisation with a remote server. The control entity

may be activated through the user input means or when



770) for processing before being sent to the renderer to be displayed to
the user. (step 780). This technique al so 30 enabl es subsequent updﬁZeJHNtZQﬂﬁ
be suppl i ¥OeP4@25%0bi le ternminal in a very sinple fashi 8QT/Gimou@daned
entities M'O 2004/025971 - 13 2 2 JUN 2006 PCT/ G$2003/003990 can be

conpi | ed, packaged and transmtted, and {he.agent w |l ensure that only the
newly received entity will be downl oaded onto the term nal and that the

entity to b ac, j tede et | lebe t.ood. th VRN
conveni ent %ﬁ%%ggf %gé?éligté?()g/ﬁ%f %\% pgcl'(ages may flués?e . wg%%eghi%mg
i nvention, tntygdirad watel essparddeiiesthinedmmirimeat i onPrafmeybigeyi n tdteor age

media. Atermnpal may store nmulfjple MM data sets. OQne MM, daja 10.set nmay
be used acrﬁg’ét%{Pll Y dns bF F‘]t:iggu ‘T”ﬁf%‘r‘?%c@, %ﬁr%ﬁﬁmiﬁP%c%hﬂmaﬁatk? sets
can exist gdpfferenh regpns Gle therusahrent §8dB0es QAU 024R , giveen
different data sets. region wll be dedicated to a different 15 interest,,
such as sshopptagfaceonfidpuehatian strihe t @am naltsebhcubrentdownlpaddd,owi ng
t he user For exagpl e, eac ser_func i%n.. or news.. or trol The M used
for updated, inserted an eleted. script allows complex
sequences of functionality to be initiated by any user
behaviour in the user interface. The combination of
changeable MMI data sets and scriptable control functions
10 within the control entity allows both the appearance of
the user interface and the control behaviour to be changed
together or independently. A contrel entity may be

included within a MMI data set.

15 As described above, the data objects that are transmitted
to terminals in order to add or update a MMI are compiled
from a mark-up language into binary code. The mark-up
language uses a number of behaviour and presentation
schemas to describe a MMI for wobile devices. The

20 behaviour schemas referred to as the script comprise:

1. Reusable sets of strands which are threads of
behaviour initiated by specific events in the phone;

2. A description of how each page is built up from a set

25 of page fragments (scenes);

3. A description of how each page fraément is built up
from a set of queries that can be addressed to the
components represented by actors, in order to
populate a page with dynamic content (shot);

30 4. A set of page transition conditions, that is the

renderer/logic events that cause the MMI to move from



and each region my be updated, inserted, activated, replaced or deleted

i ndependently of the others. It is also possible to update, replace,ZQWszs
del ete on@mb%mﬁﬁﬁgnconponents of 20 the M data set, w tRCHGBAYO3EHYON or

el sewhere within the user interface. Wien a new M data set is adopted, it
may be selected to include either the bettawi oural functionality or the
presentation |ayer, or both. 25 The term nal may conprise a control entity

that can controbnthgabecab epetakironseknkhehi=eidd nddndhisn) i ncl udes both
the initiation of a sinple function, such as naking a phone call or
activating a HacRROGhENLEX ARG EdHEIE: iRt | of, L8 resierril hoghac

cal endar data 30 ronksati ith_ar e The. c ro ity
may be activat ede?’%rﬂgggh[&?_%lg u%e%ru\g%enpuat S o?g%/\l%g%tZ 5;%JU%E%OO 3 %
2004/ 025971 PCT/ €B28@31:983990and 14uleeidiaint Ioondidstenedr eflr  horpgganpl e
an alarmbeing triggered at a pre-determned tine. Preferably, the control
entity i% abl e t&egkeBgeehasserPpEetafi dFtFaRrd&OnNditierel: f #8fh one or nore

points within th r i €. et SCGH tn%l'ﬁ‘:&.'t | . ded,
updat ed, inserei'egtgﬁg d§$ée{}%g££%qscr?l ptr}é o%rsdltr:)orrp e l@%qulel#geezgg%\ﬂgﬁ
functional ity tobbewkehtiMMed dyemty usel lhehiavi eareritns | hefaserexael £ace.
The conbi nation of changeable MM data sets and scri ptabl e control
functions 10 wit ARRCEREIEENt PEK ehPi t?aﬁaﬁﬁwsaﬂot H’Ptghepiﬁiée&? arftieRf aRhe

user interface ang.LRgngontf10l BHEbAML UL BSrCRANRA NG page content
10 to be state-dependent (for example the background

image of the page currently on display changing as a

result of a new SMS message being received).

The presentation schemas comprise:
15

1. Transforms that describe how .a presentation-free page
fragment built by the MMI execution engine (within
the portable device) can be converted into a
presentation-rich format suitable for a specialised

20 renderer (sets).

2. Transforms that describe how a language-neutral page
fragment can be converted into a language-specific
page fragment.

3. Transforms that describe how a presentation-free page

25 assembled by the engine can be converted into a
presentation-rich format for sending to a specialised

renderer.

Additionally to the schemas described above, the mark-up
30 language has the capability to handle and execute

multimedia resources and files, including graphics,



toget her or independently. A control entity may be included wthi &.f m
data set. . 15 As described above, the data objects that are trans 641200 o
t er mi nal sSWORMHHEY 1t 0 add or update a MM are conpiled HGUEBAOHAIRWUD

| anguage into binary code. The mark-up |anguage uses a nunber of behavi our
and presentation schemas to describe-alldM- for nobil e devices. The 20
behavi our schemas referred to as the script conprise: 1. Reusable sets of
strands whighnditd driy eadsddd, beHawvi ombvingt bahadrby egpeaci fic events in the
phone; 2. A description of how each page is built up froma set 25 of page
fragnents (scenes); 3. A description of how each page fragment is built up
froma set @fg qugﬁ;ﬁia&%&q cag bepadqrasss tgah@%ag%oma%nt% R eagnt ed
by actors, in or opulate a page wit ynam ¢ content (shot); 30 4. A
set of pagesdnﬂaﬁmzted)n bamdunymmamat obgseche rendeides| ogac Euenhert hat
cause the to nove fromV\D 003/025971 - 15 2 2. JUN 2006

PCT/ GB2803/ Fhe B aR t o ERfo MReR ~Pc e ey M PP F oRfed5 topREe
interrupt condidd onsy thale i s fiherandereaihoghe. evengpithatycausgeapage
context to~“be save i nterrupted and subsequently restored }%ter a page 5

sequence hmg:mf]ilceu'aﬁ (mp]:andtmonetl foonshe aledign fateher apsimtiinad amchi nes

for managin intera.ctl t event s and Io I c eyents, for exanple
descri bi ng e éﬁil\/\[ﬁ% pqxlé’\% EQhefegnte mands 1n response

to user inputs more quickly {(as each display update would
10 <require several ML objects to be parsed into binary).
There will also be a saving made in the storage and wmemory
requirements for the terminal, as the mark-up language
text is less compact than the binary objects and there is=
no longer a need to supply an XML parser to convert the
15 mark-up language into binary code. An implementation of
the binary format 1is shown in Figure 8. An example
hexadecimal listing resulting from the binary compilation

ig shown below in Annex B.

20 A still further advantage of the present invention is that
the logic units that are represented by the actors are
separate from the MMI. Thus the designer of the logic
units does not need to know anything about the manner in
which the data provided by the logic units will be used

25 within the MMI (and similarly the MMI designer does not
need to know anything about the logic units other than
what data can be gueried from them). This separation
provides a number of advantages, for example: enabling the
MMI to be changed rapidly if regquired (with the new code

30 being uploaded to the communication device via a network

entity 1if necessary); rewriting the MMI becomes a much



incom ng call occurs, and for allow ng page content 10 to be state-deggggﬁ
(for exanple the background image of the page currently on display c 2%%
as a resWO20e¥0239"hew SMS nessage being received). The PHeKEREUBIBI*Gchenas
conprise: 15 1. Transforns that describe how a presentation-free page
fragnment built by the MM execution engihé twithin the portable device) can
be converted into a presentation-rich format suitable for a specialised 20
renderer (setispple?. Teshksf emd tihat Desgrodeihdw atbanguage-deutzalepage

fragnent can, converted into a, | anguage-specific e fragnment. 3.
Tr ansf or ns EHSEEHQEEHIQ¥QﬁﬁPEFEﬁ%%en?ﬁ?fﬁﬁgﬁﬁ§§ péﬁgggﬁ@ a§%eﬁﬁ¥€%§ﬁ§sthe

engine can befonyg! ! eghLobe,A pnesenkalioorLi chof ohgwe fo1 sgadiag be a

specialised renderer. Additionally to"the schenas descri bed above, the
mar k- up 30skargaagdaifferdie c¥Pabi | eaght widndfesphdyexdruta-imantt snkdisa
resource% ang fbles, i ncludin raphi cs, WD 2004/025971 - 16 22 JUN 2006
PCT/ GB2003/ 6635981 anPHHEL F ?sgégﬁio, vi deo, noving banners etc. The
conpilation of the mark-up | anguage into a set of serialized binary-formt
objects provides a further 5 advantage in that the mark-up | anguage does not
need to be Ipamsdd Dyet hdeminlel esedangtmaihl thaki $hespyesgnt invention

may be implemented within a wide range of mobile
communication terminals, such as cellular radio telephones
10 (using 2G, 2.5G or 3G bearer networks), personal digital
organisers having wireless communications capabilities
{(i.e. telephony modems, wireless or optical LaN
connectivity, etc.}, etc. and that the nature of the
terminal or the manner of its communication should. not

15 effect the use of the invention.



significant inplications for the design of the terninal as the teryhn szﬁ
will be able to execute commands in response to user uts nore quic

(as each WPIPHA?WPdat e woul d 10 require several M Obj &%’GF%}’”%“%& sed
into binary). There will also be a saving nmade in the storage and nenory
requi renents for the termnal, as t he T -up language text is |less conpact
than the binary objects and there is no |onger a need to supply an XM
parser to convert the 15 mark-up Ianguage into bi nary code. An

i npl ementation of the binary format hﬁﬁ in Figure 8. An exanple
hexadecimal listing resulting fromth |nary conpilation is shown below in
Annex B. 20 A still further advantage of the present invention is that the
logic units that are represented by the actors are separate fromthe M.
Thus the designer of the logic units does not need to know anyt hi ng about
the manner in which the data provided by the logic units will be used 25

W thin the @&&miaggfghghLaﬁl Yo vt R M 1 6l sm@@y'gkﬁ§ not need to know

anyt hi ng about the logic units other t what data can be queried from
them. This sg@@TngOQCRprEH@gg.gygqmner of advant ages, for exanple:
enabl i ng the MM\ {0 Benchangs Eci re%abehmehfca&%ﬂ\rcr&ﬁv%wa nfihe new code 30

bei ng upl oa ggu e g.via a net entity if
necessary); Q?g%}? Egﬁrgﬁ g'rrbecoma aﬁﬁgch WO 2004/ U25971 - 17 27 JUN 2006

PCT/GB2003/993999aﬁh”ﬂh§ieFaS%Ga@Qb'L -Ls possible to provide several
different presentation stylésheefs within a wireless

10 <l-- T68 Calculator menu -->
<SCRIPTCHUNK>

<ROUTINE ROUTINEID="Calculator.Home"
STARTINGSCENEID="Calculator.Home"
TEMPLATECHANGECONDITIONSID="NestedRoutine" >

15 «<l-- Calculator Home -~->

<SCENE SCENEID="Calculator.Home! LAYOUTHINT="standard"
STRANBLOCKID="standard">

<SHOTIDS>
<SHOTID>Calculator.Memory</SHOTID>
20 <8HOTID>Calculator.Operandl«</SHOTID>
<SHOTID>Calculator.Operand2</SHOTID>
<SHOTID>Calculator.Result</SHOTID>
</SHOTIDS>
<CHANGECONDITIONS>
25 <CHANGECONDITION SCENEID="Organizer.Home">
<INACTOREVENT ACTORID="keypad" EVENTID="no"/>
</CHANGECONDITION>
< /CHANGECONDITIONS>

< /SCENE>



termnal, thereby allow ng users to have a choice of several dlffer?\rz/I
MM s, each with display characteristics 5 of their own choosin JIUNZ%
clearly uNGSPEHBSY Yt hat t he present invention may be iﬂiﬂTéﬁEFﬂ“g’&”W? hin a
wi de range of nobile conmunication termnals, such as cellular radio

t el ephones 10 (using 2G 2.5G or 3G bear®f Aet wor ks), personal digital

organi sers having wi rel ess conmuni cations capabilities (i.e. telephony
nodens, wirel/BSYTENEspti cal LAN connectivity, etc.), etc. and that the
nature of the termnal or the manner of its conmunication should,,. not 15
effect the Gd&-oFHE imvention. 2 7 JUN 2006 V\D 2004/ 025971

PCT/ G82003/ 0 399 BIQ#S gl%l;lg%A 1<’>><-It version="1. 0" encodi ng= "UTF-8"?>
c! DOCTYPE SERMPT agy @ CRLoY4q5%Yerf x‘@%ﬂ%ﬂﬁeYaﬁcunent ation\ desi gn
and archite mg\.SCr dt l,-- Yann Muller, 3G Lab --> 10
200 S66 carstra Eﬁ%ﬁgﬁ? o @ﬁﬁ%ﬂ@%ﬁ’ *ROUTI NE ROUTI NEI D=" Cal cul at or .
Hone" ARTI N . F?I:%f " CHANGECONDI TI ONSI D=" Nest
edRout i ﬁge-"> 1SG§ - IQIE"(I:{%E(t;‘i% ne --> <S&%¥%ET\IEI D="Cal cul ator. Hone"

LAYOUTHI NT="st andar g EvERTRANRLOCKI D=" st andar d" > <SHOTI DS>

<ACTORQUERY ACTORID="Calculator"
ATTRIBUTEID="Memory"/>

< /EVENTMAPS >
10 </SPOTLIGHTDESCRIPTION>
</SHOT>
<!-- Digplay of the first operand -->

<8HOT SHOTID="Calculator.Operandl>
<SPOTLIGHTDESCRIPTION KﬁY:"Operandl">
15 <EVENTMAPS>

<ACTORQUERY ACTORID="Calculator®
ATTRIBUTEID="Operandl™/>

< /EVENTMAPS >
</SPOTLIGHTDESCRIPTION>
20 </SHOT>
<!-- Display of the operator and second operand -->
<SHOT SHOTID="Calculator.Operand2">
<SPOTLIGHTDESCRIFPTION KEY="Memory"s
<EVENTMAPS>

25 <ACTORQUERY ACTORID="Calculatox"”
ATTRIBUTEID="Operand2"/>

</EVENTMAPS>

</SPOTLIGHTDESCRIPTION>



<SHOTI D>Cal cul at or . Menor y</ SHOTI D> 20 <SHOTI D >Cal cul ator. Oper andl z{z‘w
<SHOTI D>Cal cul at or. Oper and2</ SHOTI D> <SHOTI D>Cal cul ator. Result< /

</ SHOT| DSWO0HANGETONDI TI ONS> 25 <CHANGECONDI T1 ON SCENETEEGBRYAI32 Y} |
Hone" > <I NACTOREVENT ACTORI D="keypad" EVENTI D="no"/> </ CHANGECONDI TI ON\N>

</ CHANGECONDI TI ONS> </ SCENE> WD 2004/ 02%d71" - 19 2 2 JUN 2006

PCT/ GB2003/ 003990 </ ROUTINE> <!-- Shots --> <!-- Display of the

cal cul at or' s<AEH@Fy --> <SHOT SHOTI D="Cal cul ator. Menory"> 5

CcSPOTLI GHTDESCRI PTI ON KEY="Menory"> _<EVENTMAPS> CcACTORQUERY ACTORI D=11

Cal cul at or" ATTR BUIRS o' RENGRP £SSULFEVERTMAPS> 10 </ SPOTLI GHTDESCRI PTI ON>

</ SHOT> <! -- Di lay of _th irst operand.--> <SHOT SHOTI D="Cal cul at or.
Oper andi " > 2%@ &3&% ?P%%tREY{EEa}%H{ﬁm "> 15 <EVENTMAPS>
<SPOTLIGHTDESCRIPTION KEY="Result">
5 <EVENTMAPS>

<ACTORQUERY ACTORID="Calculator"
ATTRIBUTEID="Result"/>

</EVENTMAPS>
</SPOTLIGHTDESCRIPTION>

10 </SHOT>

<!-- Capabilities -->
<CAPABILITIES>
<!-- attributesg -->

<CAPABILITY ID="Memory" TYPE="attribute">
15 <l-- the value of the memory -->
<PARAMETER TYPE="decimal" NAME="Memory"/>
</CAPABILITY>

<CAPABILITY ID="Operandl”" TYPE="attribute":>

<!l-- The first number of the current operation --»>
20 <PARAMETER TYPE="decimal" NAME='"Numberl"/>
</CAPARILITY>

<CAPABILITY ID="Operand2" TYPE="attribute":
<l-- The second number and the operator -->
' <PARAMETER TYPE="string" NAME="Operator"/>
25 <PARAMETER TYPE="decimal" NAME="Number2"/>
</CAPABILITY>

<CAPABILITY ID="Result" TYPE="attribute":>



cACTORQUERY ACTORI D="Cal cul ator” ATTRI BUTElI D="Cper andi "/ > c/ EVENTNA5>§>

</ SPOTLI GHTDESCRI PTI ON> 20 </ SHOT> <!-- Display of the operator and®<deldhds
oper and - WO 2W08@5P7SHOT| D="Cal cul at or. Oper and2" > <SPOTL} GHEERSGRICEP) ON
KEY="Menory"> <EVENTMAPS> 25 <ACTORQUERY ACTORI D="Cal cul ator"

ATTRI BUTEI D=" Oper and211/ > </ EVENTMAPS>~ <ASPOTL| GHTDESCRI PTI ON> WO

2004/ 025971 - 20 </ SHOT> <!-- Display of the result --> <SHOT SHOTI D="
Cal cul ator. Result 14!> <SROTLESHIDESCRI PTI ON KEY="Resul t"> 5 <EVENTMAPS>
22 JUN 2006 PCT/ GB2003/ 003990 <ACTORQUERY ACTORI D="Cal cul at or "

ATTRI BUTEI D=" Resul t "¢ BARAMERERR VEPRE= " d¢ SPor i ' GIMESCRIESHIONY > 10 </ SHOT>

<l-- Capabilities --> <CAPABILITIES> <!-- attributes -->
</CAPABILITY>

<l-- eventsin -->
5 <!-- eventsount -->
</CAPABILITIES>

< /SCRIPTCHUNK>



<CAPABI LI TY | D="Menory" TYPE= "attribute" > 15 <I-- the value of the nmenory
--> <PARAMETER TYPE=" decimal" NAME="Menory"/> </ CAPABI LI TY> <CAFABIJLN 1086

| D=" Oper AW Z00FYPER" at tri bute"> <! -- The first nunber ofPGTHEBAUI/PEIO
operation --> 20 <PARAMETER TYPE= "deci mal " NAME= "Nunberl"/>

</ CAPABI LI TY> <CAPABI LI TY | D="Cper and2“ F¥PE= "attribute" > <!-- The second
nunber and the operator --> <PARAMETER TYPE="string" NAME="Qperator"/> 25
<PARAMETER TYPE="deci mal * NAME= "Nunber2 fl /> </ CAPABI LI TY> <CAPABI LI TY

| D="Result" TYPE= "attribute"” > WO 209§#ﬁﬁé%gl 2 2 JUN 2006

PCT/ GB2003/ 003990 - 21 - <!-- The res == 3" <PARAMETER TYPE="deci mal "
NAME="Resul t"/> </ CAPABILITY> <l-- eventsin --> 5 <l-- eventsout -->

</ CAPABI LI TI ES> </ SCRI PTCHUNK> 22 JUN 2006 WD 2004/ 025971 PCT/ GB2003/ 003990

- 22 - ANNEX 08 0600 000 © 0980 © 6000 © 00° © 1000 ©0080 020000008 00300
5 0000010 0000 0400 0000 0500 0000 0600 0000 0200

0000020 0001 0000 ¢lo01 £££ff ££££ 0000 0000 0000
0000030 0400 0000 0100 0000 0200 (0000 0300 COOO
0000040 0400 0000 000C0 0000 0100 0000 0100 OOCCO
0000050 0100 0000 0100 0000 0600 ffff fEff 0000
10 0000060 0O0OC 0000 0000 0000 G200 0000 0100 0000
0000070 0200 0000 0100 0000 0600 ffff £fff 0000
0000080 0000 Q000 0000 0000 0300 0000 0100 0000
0000090 0100 0000 0100 0000 0600 ffff f££f 0000
00000a0 0000 0000 0000 0OOO 0400 0000 0100 0000
15 00000b0 0300 0000 0100 0000 0600 ffff £££f£f 0000
00000cO 0000 0GOC 0000
00000cs



5 0000010 0000 0400 0000 0500 0000 0600 0000 0200 0000020 0001 0000 0101
ffff ffff 0000 0000 0000 00DCO30 0400 0000 0100 0000 0200 0000 030@:p%98@@
0000040 0400 0000 0000 0000 0100 0000 0100 0000 0000050 0100 0000 010 0
0600 ffff ffff 0000 10 0000060 0000 063H- 0000 0000 0200 0000 0100 0000
0000070 0200 0000 0100 0000 0600 ffff ffff 0000 0000080 0000 0000 0000 0000
0300 0000 0100 0000 0000090 0100 0000 0100 0000 0600 ffff ffff 0000
00000a0O 0000 0000 0000 0000 0400 0000 0100 0000 15 00000bO 0300 0000 0100
0000 0600 ffff ffff 0000 00000cO 0000 0000 0000 OOOOCc6 22 JUN 2006 _23_
CLAIMS 1. A nobile comrunications term nal conprising: a display screen; a
di spl ay engi ne conprising one or TLAEMSE presentation data sets; and a
plurality of logical entities, each |logical entity having an associ ated
software entity; the display engine, in use, rendering a user interface for

di spl ayi g onyth ispl a k0 i A o] e Qf the
softvvareaént,i ieg'og%fé)re%gﬁ‘@éﬁgg?gy?géresgﬁ?ﬂ%&lﬁe s%'?a er%$£§ﬁé or each
associ at ¢d spbdgy cabres;i ty; ddsglialy) euging ngotpeikderj verd ogircatontity
data in accordance with a presentation data set. 15 2. A _nohil e,

commufi cREFESABLRIYH ndetaccSedBrg t3R¢| afm Plurality of  logical

entities, each logical entity having an associated
software entity;

the display engine, in use, <zrendering a user
intexface for displaying on the digplay screen by:

10 i) polling one or more of the scftware entities to
receive data representing the state of the or each
associated logical entity; and

ii) arranging the received logical entity data in
accordance with a presentation data set.

15
2. A mobile communications terminal according to claim
1, wherein the user interface for the terminal can be
changed by zpplying a further presentation data set to the
received logical éntity data.

20
3, A mebile communications terminal according teo claim 1
cr claim 2, in which the user interface for the terminal
can be updated by refreshing the data polled from the one
or more software entities.

25
4. A mcobile communications terminal according to claim 2
wherein the series of software entities that are polled is
altered and the further presentation data set is applied

to the altered logical entity data.
30



1, wherein the user interface for the termnal can be changed by applying a
further presentation data set to the received |ogical entity data. 5g‘® @
nobi | e comruni cati ons term nal accordi%ﬂ toclaiml or claim2, in iJON 2006
the user interface for the term nal <t&h be updated by refreshing the data
polled fromthe one or nore software entities. 25 4. A nobile

communi cations term nal according to claim2 wherein the series of software
entities that are polled is altered and the further presentation data set
is applied to the altered logical entity data. 30 2 2 JUN 2006 -24 5. A
nmobi | e communi cations term nal according to any preceding claim in which
the term mal fartfRes 1e0naummesicdsebneNPlerians]l SadcoAdiBl | €c any
communi cations _term nal according to any preceding claim in which the
terminal fPrecedinkorprimesin wWioigh othent teymimal fAruber deeepmises t he
software entities to_be polled, receives the logical entity data fromthe
pol | ed soPFﬁér%F%ﬁ%iWSng'and applies a 10 presentation data set to the
received data to create a user interface data set. 7, A nmobile

comuni cations termnal according to claim 6, in which the termnal further
conpri §es 6a r endacbide 15amminicathens nteg@inae AREPER1BGLI £y sumis t he

display datg.ssly (A0 GBI ST ELrrlifa] CPIBERRS FUhLY: see &
control entity that, in use, determines the software

entities to be polled, receives the logical entity data

from the polled psoftware entities and applies a

10 presentation data set te the received data to create a

user interface data set,

7. A mobile comx:nunicaticns terminal according to claim
6, in which the terminal further comprises a rendering
15 entity, and, in use, the control entity sends the display
data set to the rendering entity, the rendering entity
transforming the user interface data set such that it can

be displayed.

20 B. A mobile communications terminal according to any
preceding c¢laim, in which the presentation data set

additionally comprises translation data.

5. A method of operating a mobile communications
25 terminal comprising: a display screen; a display engine
comprising one cor more presentation data seﬁs,— and a
plurality of logical entities, each logical entity having
an associated software entity; the method comprising the
steps of:
30 (a) the display engine polling one or more logic



transform ng the user interface data set such that it can be displayed. 20
S. A nobile communications term nal according to any preceding claizriy JIN006
whi ch the presentation data set additionally conprises translation data. 9.
A et hod of operating a nmobile communi®ations 25 termnal conprising: a

di splay screen; a display engine conprising one or nore presentation data
sets; and a plurality of logical entities, each logical entity having an
associ ated software entity; the nethod conprising the steps of: 30 (a) the
di splay engine polling one or nore logic 2 2 JUN 2006 -25 entities within
the termnal to,generate one or nore data itens representing the |ogic
entities; L% heSdivsdiE: ehend saFnAEIng Ca GFReIahe st P PR e s8BtRo t he

gener at ed % i ?’(’%) gene, e B.i.nterface data set for the
term nal ; an c?g en(?eetrnﬂ-'nlg héeﬁ%sle?g?%teéé% l?fclee'l%c'lata set and sending the
results to a di ¢phaytdevidtsplly Amgrodrpdydndi agpresettatich #aeanet hod
conprising 10 the additional step of "applyi reg{a transl ation data set to

the gener &&&d &R a FRemSHHREEEardas hig 166D (8t e O( LISNEFRELEA fet WEET
accord,_g" ng,tq ﬁg%Qd%rtal et v@gregpe a\%eﬁ(i‘ gnt g“’ion data set or a
translati on dats into a

a set 1s 15 conpiTe idary format and transmitted to
the termnal. 12) Ariwided:e ragnMmuAkcatisers Haretrfade adatascrddied aher ei nbef
ore and with reference to any of Figures 1 to 9.

sending the results to a digplay device.

10. A method according to claim 8, the method comprising
10 the additional step of applying a translation data set to

the generated data items before carrying ocut step (b).

11. A method according to claim 5 or 10, wherein a
presentation data set or a translation data set is
15 compiled inte a binary format and transmitted to the

terminal.

12. A mobile communications terminal as described

- hereinbefore and with reference to ény of Figures 1 to 8.



