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RESOURCE CONTROL 5 FIELD OF THE | NVENTI ON The
invention relates to a nmethod for controlling an
access to at | east one resource by a plurality of

V%,jzoﬁ%e%znme invention relates equally to a JOrmm2006054568
correspondi ng resource control arrangenent, to a

correspondi ng chi pset, to a correspondi ng el ectronic

device, to a correspondi ng apparatus, and to a

sof tware program product storing a correspondi ng

sof tware code. 15 BACKGROUND OF THE | NVENTI ON Vari ous
el ectronic devices offer a nultitude of features that

have to share the sa [ r %fr i nstance a

si ngl e audi o out put. Oﬁ§8#h§8%§§ of nobil e phones,

for exanple, new features are continuously introduced
top of traditiopal telephony functionality. As a

on_.
r &5k }N%H%EQFHEEHBBPFe phones and ot her nobile
devi ces have to cope with 25 conplex nmultinmedi a use
cases, and .conpl ex requjirenents for. con : '
c@%%LﬁﬁﬁQQﬁfonEggﬁagﬁgeh? ?ﬁﬂﬁé%qu;ﬁ?rrg§gé%??%éHSQh?

f eateye Akt egaest oher résstarc eysenplooabihut ¢Hn of

pl ayback d/or__r rﬁ, cts, .. t .and out put
r%ﬁ%/?lﬁtgs a élew%lngrergl,%gg cJ.:?{%ﬁelstl eeqo"ftaﬂg& (1::|%I gnt s 30 are
stottesetridieg resource control arrangement, to a
corresponding chipset, to a corresponding ¢lectronic
device, to a corresponding apparatus, and to a software

program product storing a corresponding software code.
BACKGROUND OF THE INVENTION

Various electronic devices offer a multitude of features
that have to share the same resources, for instance a

single audio output.

' In the case of mobile phones, for example, new features
are continuously introduced on top cof traditional
telephony functionality. As a result, emerging mobile
phonesrand other mobile devices have to cope with
complex multimedia use cases and complex requirements
for concurrent media consumption. Each client managing a
respective feature may request for instance some
combination of playback and/or record, effects, input
and output routing and volume, etc., while other clients

are. still active.

A rich set of features may thus result in unpredictable
use cases that cannot be resolved using simple priority

‘based decisions. A priority value provided by a
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A rich set of features may thus result in
unpr edi ct abl e use cases that cannot be resol ved using
sinple priority based decisions. A priority val ue

wh ahAgd by a respective client is not suitedrigosnsasss
I nclude sufficient information to resolve conpl ex use

cases, since appropriate priority values vary from
one use case to the next. A client, however, is not

avar g{ee&@gv%mg& ng, %oacguma{ e@uga%%\%n%%amm

S Tnt evi ce t hus t itself is
nODLabmetL@HdG@LMﬁSQHW§ ﬁpmpéﬁxpﬁ$%r¢4%ﬁaﬂﬂak@cﬁhat

S'aggkgﬁki %gée&ldfﬂm ngge(zgigypﬁ&m HORRsE LR to

tion to-a O priori val ue an additiona
véhaenexta RetligintaddioMesnal V&l el avase idfseancengoing

geikﬁ%y p&@&@é&%@ o\@lle%ecﬂeﬁtgrmrma/ d@l@% apdqt he

itional value or set -of val ues can

be
e@éP@atE@eb9l¥ﬁ9ﬁu%§ﬁehioﬁé 88kt ARtk ?Rxﬂ?4ﬁ96b§hﬁaP8°per

c ngm SvACEON NI dreutiRere Sesées 60 3rd Edition
SDK f or nbi an OGS, Beta Rel ease", for exanple, the

TNUaPrlorltyPreference iPref is a priority preference
t hat 18X priessesy td e daat @rrap@fseaheo prd Ly iy ddddtieantbea
20 none, tine (or speed gg b¥ or_both tIEE and
qRALPEYLY | Yatuf &1 LI poinmants o ty Pt EfenceTi e
t@@ﬁlth@ﬂ@%d¢f&dﬁﬁiiﬂdi EMEEaﬁﬁesatpn&briﬁyagﬁe&ybanke
operation faills i annot en, when reque

DOE Gegr BB PO SaHeashih PRt g dg b Cor

abbﬁ“@d viiuééﬂchﬂfih%&,Seteﬁaluated by means of some
r|or|t rg;eren ag%al|t hen the audi o dat a
nﬁg Col A8 S Ph posSeible quality (for

exanple it nmust -not be degraded by nuting or

%&nggmh@o Rl aybag Kﬂ%@,e%gt hop g@ 3 del ayed yatd Lsﬁqgfan
soun evice is avalTable fof exelusive use. [f 'S,
i §SseBeta BO EMIHPr iforri eyPreler ebleeTi nreAndQual ity

t?ﬁ@a%?f@f%ﬁ%?&éﬁgf%;d% Q%ngtigea?§§£6kﬁﬂy eference

sensitive ack operation fails 1'f ‘it cannot
hab@%nexmwmﬁﬁeﬁeﬂb@ aetupe hfghestrgirity that can be

none, time {or speea),_quallty or both time and quality.
If this is set to EMdaPriorityPreferenceTime then the
audio data is time sensitive. The playback operation
fails if it cannot happen when requested but degraded
output such as mixing or muting is allowed. If this is
set to EMdaPriorityPreferenceQuality then the audioc data
must be played at the best possible quality (for
example, it must not be degraded by muting or mixing}.
The playback operation is delayed until the sound device
is available for exclusive use. If this is set to
FMdaPriorityPreferenceTimeAndQuality then the audio data
is both time and guality sensitive. The playback’
operation fails if it cannot happen immediately at the

highest guality.



Still, conventional conponents responsible for
managi ng concurrent medi a consunpti on use-cases are
conplicated and difficult to nmaintain and extend. On
the one hand, the |large nunber of situations that nay
occur during the operation of an el ectronic device
are nearly inpossible to estimte during devel opnent
Sti&f?% édy#%ﬂtﬁohgldlEghﬁghénﬁg)(&é@ﬁbﬁﬁﬂbl&sef@asemanaging
so later fixes and changes to the resource access g
cocontralt anelidi fEPLHIMPE T NeBR PAE, 2B CREPIIEYLTT 28
. changes .to _the t e or even to a hard
dl%%hﬁéﬁ} &h aégt%% e%@ aﬁg?%gdénd foreseeing the
effects of a change in all possible situations is
difficult, if not inpossible. erefo ' 0
Onté@ﬁmQ$%aW%ﬂdweE%?CEﬁég?hgggbggnfﬁ{c%é?%gr ﬂ%%a%$%5 ey
ocd e Bghavigorchs ngededicBUMVARYOFeTEELENVENTI@N1ce are
Enbodi ment's of the invention seek t |qpro%%ttQ§ thus
nearakagemEmts 61 eart Acedsidnade dHF &%t VaiPEACS Tt o T'HE
itsﬁge Ji8FQUGES o | Bofed i BSL @%I%efiiia.lsﬁzfs_ theisaveateonfixes
there i's provided a nethod conpri sing: selec&g&%_at -
anfleastngre settisd res@Erds GRET FORGTHY SFeavditabiet ©°

. _sets of rules r:r.en n epter eb@tivBget @ode
InGRTRRTESY t%saggggag%ggﬁé%rgggﬁ%%% gsyat 'east one of
ora ghamalisy of thiéntsodmaph ciidntasf welersiamddmct y and
of clients bein onfigured to anaqt her ible
foreaeeitd of'G sgﬁg?%{%enge,asaggggggec??bn%ﬁépeﬁﬁ¥ﬁb
siBlat 888y oh onericfuia,t ygenot sapdseiebé, a state of

at least one of said clients and a system state;

appl ying said selected at |east one set of rules,
ThEESHLEL NG LN a:fRCiRicoN; « aogh LN robbing raizcdstess tihese

sard at | east one resource according to said
‘codéti st omnawerre g shitdpbeRarity 6Ff A9aRFAbl e sets of

rul es conprises at |east a mxing rul ebase conpri sing

a list of ongoing activities, a list of incomng
sukggresds, Trmdl NVENMiiNat i on of each ongoi ng activity

wi th each incom ng request, wherein each conbi nation

conprises at |east one rule indicating how the
=rbBAORLAYs F 8FUEBE svbADObedseek at imastvenehe uhgnagement

indicating the inplicatiaons of the incomng
ofoant h@c%ﬁﬁo@%gija%?‘?mrﬁ.colﬁ? Ss&@oﬁéeagsggt r%?%‘ﬁczés '
invention, there is provided an apparatus conprising:

a plurality of sets of rules; a rule selection  ded
Inconpbhent eowEcgurell thesdle@n Ty eadsteBhet§eP Gy Heee 2
_rules fromsaid.p j of + setssof okl €5t UPPNrules from
'm65§8§rF8ﬁ€513angh %%gﬁ%té% a%?ngé§o an access to said
a aidreddt-yone resollgeldysats| edstrughe ofPa pPef iy of

of clients, a plurality of client clien e b
ang FVETH! ¢S aittl?go%ocla}nen&fcsce[?es]’l ntg&c%tnffﬁﬁd%% %r%%g%rec ,y
stanether of,eature efluaasingl efdevieerssaedckerétenpnol said

dependi ng at | east on one of a type of [ vent ,
plyratdétyf af IQ%%ﬁﬁtﬁneb%fn%afﬁﬁgﬁﬁgﬁfg aﬁ% §E§§§¥En$§0ther
restate; and a cont1ol lekyiadaptedid oseauseian depending at

application of each set of rules selected by said c
Lersie osebaet P6na chrponeht Sakki W Hpl ic&iTdT Pésart tRgS

in a decision, and configured to cause a control of

said access to said at | east one resource according

to said decision; wherein sa d event i-s a, received

request fromone of said clients via a client '

interface and relating to said access to at |east one
resource and said



decision is a decision as to what extent said request

is granted; and wherein said plurality of sets of

rules conprises at l-east a m xing rul ebase conpri sing

a list of ongoing activities, a list of incomng

requests, and a conbi nati on of each ongoing activity

Wi th each incom ng request, wherein each conbination
onSONPF | S8 @t | easts ongvd uke bpgisat isngRow &Pglying said

I ncom ng request is handled and at |east one rule
seiadiedting theashpl et i ofs off t hetigfoonitfF i dgddst 10 2
deggsig - 0ngQ! Q:%natci’.tc}l\ili%? Adr{] Qc&@%g dtes%qtd Ofttheast one

rmvention, there is provided a chipset having at
rebeaste oaecehiing sad dsatd| dast s e ohtigrcionprdisl mplurality

pl ur al.i of sets of rules; a_rul.e sel gtﬁp%_t 4 mixin
Ofc&ﬁﬁﬁﬁéﬁﬁf%oﬁ?F@uf) 8 §%|é&”¥§F3F§aS one Set of g

rul BbeSe f romsad thplar al ¢ yobf csgd npfadtilvesivpona 1ist of
~occurrence of an event relating.to an access tq said .
ingpmje@st FoHeSF ebourdRd by at CPRASIA O of'a piafhl iFRPCT "9
ac@ivfti}emmﬁbt}?acaaghi ent n@bm s d Rladiudlsicty ofh&tréemts each
- being configured to nanage another feature of a
combhyh eldevierpr52¢d 38| 6ERFEN CBEpENdPng &t CRrEdsE bR the
ingnr%ig% ar%&gg pf i%' d 1pventag @ Siat e;0f abakeasin@ne ruie
of sard clrents and a system state; and a controller
inaoadt gy edhé oinpliseaanoappbicabeonnobméagh reguest on the
rules sel ected by said rule selection conponent, said
ongehTy At ot resul ting in a decision, and confi gured
to cause a control of said access to said at |east
one resource accordingato_said deci sion; wherein s

[
Inggerfedodda 3RS el r BGedVEPENPDNe tOF Saitd 5% ?g an
ap¥hRatus! LeRbri 91esf agepandalet at bhgsk@ssaird raQeess o cule
at | east one resource and said decision is a decision
seasctpomhapresnent sandigdgaestta sSYradtt et afgst one set
orereLn saig,pl gg?&l tY19fa 88ty Oferul&ss cOIPriSes Al upon
| east "a m'xrng rul ebase conprising a |ist of ongoing
ocagtiente esf aadisveot imdafiing request fccivd ato saild at
copbi nati on of each,_ongoi ng acti vi ith_ea :
lepiboni™y FEGIESES wWREr gal‘i_h g‘ée@hﬁcoo ?\'/n\gﬁ of cg%]r:?]é%s%y of
claknteastas onglund ki i ndicat idig ehow, t heaizhconingnt eqeiestsaid
i s handl ed. and, at | east, one rule ind&cq}inglthe nother
PlpppliBAt iYnsCOECRRE i nGOPEdEBEEYon T hEPBAREGI Y
fe8Chi¥itor kN & Jpw t hedspest ofid heelayendi odepbheieg at
I's provided an apparatus conprising: neans for _
legetecni wgeatol eastywmecSefadfl FUPR ffﬁoﬁﬁétﬁlﬁﬁéﬁﬁiyleaSt
onigf et o Lyl £5:4PQROGLULLERGE Of 48D, eueRt J et&tiRd ler
0 an accesS.to at |east oné resource by at |east one
adeptadplus aldauseof acl | eppsiceatbnclifentcash saped of rules

| urali of .clients being.confi 0 g - -

Seiﬁ%?ﬁ%r£¥e3?b§er8?eaS?ﬁﬁﬁ?éggeSPcéggg%%bn%?ﬁg g?pllcatlon
rekgasingninne ofecastiype efndsaichfeventd aostateseofa atontrol

| east one of said clients_and a system state; nean .
oft §pifadsidss Sart AppttatiFon <G e dd JE1°EHEF BP9 °
safll fciSAidh;aPphbEaLL O Si@SULTERE 1B aa deeiceiiord anshuest

means for causing a control of an access to_said_ at
frpmasenenecf estiirEe GkBYH ngitto Sai §1d8BFsi bALGHREREF n and
re%?l:gn?\/@g.tséfd a, Lecel ved Jequest Hham-eneuptesahd said

clrenfs via nmeans for receiving a request and

relating to said access to at | east one resource and -

sai d decision is a decision as to what extent said

request is granted; and wherein said plurality of

sets of rules conprises- at |east a m xing rul ebase

conprising a list of ongoing activities, a list of

i ncom ng requests, and a conbi nati on of each ongoi ng

activity wth each incom ng request, wherein each

conmbi nation conprises at.|east one rule indicating

how t he i ncom ng request is handl ed and at |east one

rul e indicating the inplications of the incom ng



access to the at |east one resource according to this
decision. Also disclosed is a resource contro
arrangenent for controlling an access to at |east one
resource by a plurality of clients is proposed. The
resource control arrangenment conprises a plurality of
sets of rul es. The resource control arrangenent
gelc4sh %org’r{ié§§s§oﬁu5§ sel ex%d‘@”eﬁ@éﬁ@@”@ﬁ‘ida@%%%@t is
to se ect at [east one set of rules fromthe
grphtedii t ynof swetweiof rudiss wioradésurrehcesdfs aref rules
event rel t|n o a e
cofbE0iree By B Tlodot "ol bt PRSP Or: orptEPERLAECa Tist of
on@@hﬁ@tl&ﬁtiﬁﬂﬂﬂﬁﬂ ngaatlisﬁskﬁbnlonemnmgth@q@$§¢sof and a
e event, statﬁ of at, | east  one_of HAelcgggﬂts and
e

cogbéygFéﬁpSﬁgieea? D 1T 2GR FEY aFrdhgSRent Lreoming

re&uéghefxﬁﬁﬂﬂﬁh§e§a@hC@ﬁhbahbeﬁoﬁdaﬁh@d1EQscause1aast one
ppllcatlon of each set of rules selected by the ru

rudel deciion LaBApBRENTLS dONNTIRG HFoRCaéci'S &ﬁnd&ﬁ&‘ and at
le"é’{g"'tlpto%% 1Q1CAUSE) i3 4R Qlnedf i@ 1aGeass st it hehadtincoming
I'east” one resource according to this decision. Also

rediusekosedths amgelwrtawniw tdevi ce controlling an

access to at |l east one resource by a plurality of

clients is proposed, which conprises the sane
InCaneheﬁﬂSaa@ethecpﬁophsedjnesﬁum@e comteol is provided a

arrangenent. In gdltlon | ectr.o |ctd Vi ¢ 31\
chdBffFi S&Fo0 idst %%%tapﬁe 6He BT e el Téts P
codp@iarngk| aOElﬁQH.@l@ﬁ[ blfe geesowcasl d4; f&aSrliDa b&clection

noted that the electronic_device nay equal

be
cogesnghed conéh ormgel 19 Br1eohe 26f % bl Tt S5Endifor=ules
£rahl Q% dsmrgflﬂzge JFeSWCes nay e gamest &t rence of an
ext er nal | y toit: Also disclosed is a chipset for
evecntm@ﬂbtnggaWCaGﬁESsC¢©S%ttPeé§ﬂdoﬁé eSS Bl pyrgsource
al%r ale':atsyt n IIanS Il%u: REQBO%%d’Cl n‘EE CI%' %etcllent of
conprlses at'q east “ofe cﬁ The at Teast one chip
saganmppilsesltihe safe cmmpnnentSeasgtheopfnwuseﬁ to  manage
resource contr ol rangenen di scl osed an :
anﬁﬁBﬁFat&?aFEFecoﬁggol?lnS gﬁlgccégsffﬁ’atfieast ohecctron
deb@ﬁ@ﬂh@eaﬁ)’l@a@tub@' oy eoff o iends 4 spiﬂpo.%eaht The state
apparatus conpri ses nmeans  for selgctln | east one

ofsett dfeash e rom a2 uFalkFEyS ofiPEef's 5 %Ftﬁﬁlé§%ﬁ%m1and a
coﬁ%?Hﬁﬁggc%oﬁ%léﬁrgMe'ﬂo reladd ngnt appniaceess b@ sAh set
| east one résource by at |east one of said
ofclmelrﬂss s¢hecsed ebti iR dbpERdEnGedectéast GHsREngy said
PE,Of 4 tin §ta legst aper9hulbe +
apgﬁlca s and 4 sf%¥l §Pat§ # %P%E%gratus conprlégs °
caoeansaf oforcatisl n@fansapplieateaﬂ ofo eagh dseké&ct ddaset one
rul es i cati.on esultlng I, _a.deci_si :
re?ﬁerﬁﬁpﬁfﬁf’ﬁglegnﬁﬂ sf’@sldnedeenslsflé)rn’cawdlselrﬁd ascac}rﬁj;)% ent 18
a Ofecfi RECESSHIst herat Ioeastomneaicesomtemace@adlmgcllent
to this decision. Also disclosed is a softwa

lnﬁﬁé§ﬁ§ﬁ1ﬁﬂﬁﬁuéﬁiﬁslﬁﬁopBQeéﬁﬂﬁh WRFERSa E%ffﬂhreeéﬁae
reEBErEQr‘%e' lsbRg AR AGGES$S il0 AtddLasitonong rasow e @X/tent
a plurality of clients is stored. Wien being executed
saby aepreeesifngrantedef anfl wheeetbnPeidenigezlihe oL sets
orSPh A goaode [eald 265, Lhe, $Heps, 0L 4 BBL0ROREL: sing o
war e program product can be any

conmponent in which a software code can be stored, for

i nstance a separate storlnggdeV|ce a menory designed

to be integrated into an eIectronlc device, or a

processing unit buffering the software code for

execution, etc. Exanple enbodi nents of invention

proceed fromthe consideration that the-nultitude of

rules that may have to be considered for managi ng

events that relate to the access of clients to sone

resource can be split up into |ogical groups. The

split up rules formdifferent sets of rules. Wen a



It is advantageous that the conplexity of the
eval uation is reduced. Furthernore, new sets of rules
can easily be added and the existing sets of rules
can easily be exchanged by an enhanced or
auppl enment ed version. Thus, exanple enbodi nents of
i nvention all ow managing the conplexity emerging from
11 8Ef o 'fCUJ>It1 gouldinedigirelat ed usesicases.inoBing requests,
dr scl osed nem1reqU|renents and features introduce
annev\aty@@ni@inc‘c@rﬁﬂl ctfs tehah neagotndbeafbsplvied. Wigr cach
the intr n udi f r
ingSRTR el G up 6o ghta T or IaBal St cerart Bpe s At
1em@tcrbﬂ@enﬁﬂ&anlnﬂhyaeweg ek@%t‘mne nngpamne begguest  is

ich multiple clients ma want | es. for.
haﬂ@i{/\?‘aoﬁﬁfjn Fan' Bt n??%dl%é O{dLe i1 ﬁg tgle i1t sons
ofCQBée§@@a@i Sefuft raM &&etba@ouﬁgrespoﬁSt@le for

resol v conflicts in that domain. These setsd E
ot o oA o bféSHﬂCJgg%%l Bhe AoVRBH I PRpl GHBRE 45 Providea an
a nga{j@g' pegd kﬂ%?ﬁ&acﬁeéﬂg are acgessedgbytt heast one set

esour ce control via this interface. As disclosed,
oft Inelaccésgmt 6 @lusddice afayBd iy ot et BT ARG sF G rence
infarmatign.in either 1 qQDQfQVfggggiéﬂée%g
of ﬁa a resourcetwﬁgcﬁkiﬁk g*%éﬁﬁé accesses. Such Souree
byi aftornmtstormayocbeaapyudat atyhat mileméhan@@@hbéﬂmé@ﬁ of
a _client nd t he accisse resource. In.the qﬁsq:

sayfdeBl4nd éEEloogppF EEPFBNsOC e eXAMHt EE S

anbBf OF MEbenraan e Vi degl @andeatidep stbpeadsng at least on
transmtted to and froma client. In Hgﬁ f ol
t

onanypfr ef ek BABe Ofo Stickarkebet wlert & € | a%ngeﬁs one of
saE?S_ L&l e g bg &t 00 2@ ;coppih Se firthecatiypes an
of information as well. In one exanple enbodi nent _ of
apphé6$h$@ntbﬁnea@heSQQ@ﬁtedssﬁtr@Eué§19$el%%%%ga@Qﬁ%ﬁ?tlon
55,19 e Lg30 fEom ogs g thesontrol of
regngn?% uéh géiélggstgﬁ% M%gﬁ?ecelved Vi a client
anlmhe@%acexnrsmndrespmadsngomean@sdﬁh@@a@dQ@&ﬁﬂﬂgnéo said

set  of | es. ma en be, sel ected fron1 it
deﬁ%éﬁ?ﬁbf”g%gfg )éfalguleé@ Negéndi ng"a lVlreeas]{){:'l' e@t fym% one
ofofsihe requests aist aiead @tdierrébeEﬂiﬁgam‘i/ ﬂ.’IEqaest and
system state. The selected at Ieast one set of

r
refaying &pplSdd X requdbt 1eRSEung S5 Ce Ui said
defgci shon o 0, What i extenhssaldl fegueskebitt @ab@ request is
granted. The decision may be for instance granting,
graneadi ngand  weésimg Wibkquestrald tacceds sghe oL rules
resource. T ce S t rge D%t of
ol R TP EeRt i imen Be Loh Fal RS acCor T he T Thi's
ongethsi CH.'K:ti/\h]l’dl&ESﬁDSB ofishe axarpkteméndodigmittss sof aﬂd a

e inyention that wll be presented i e _fallo
COPEFQ?El?B tHe E4SE tAAICTHE ever%tv1 §ﬂgﬁpae€%h ¥ﬁ£@hlng
reh@aYest whHdrdis t @abe neted nhkabnt heomguentes ase ri@iast one

limted to client requests. For |nstance th%F@- 4 at
rudguitdipeakayds Peterhhst A THA & A g ‘ah s ‘5H1 &
letag‘é A0EeS3, 10 ﬁYcﬁéaacklln%j rESOU{RES: cdk USRS & giHe incoming

change a system state, for exanple, by selecting a
regilbeht onotee ehdehny exftit rest¥hat audio streams of all

clients currently accessing an audi o output are set

to a volunme of zero, etc. In one exanple enbodi nent

of the invention, a priority value is associated to

each client, and received requests fromdifferent

clients are processed in t e order of the associ ated

priority values. The processing of a respective

request, in particular the application of the at

| east one set of rules, may al so be schedul ed such

that it nmay be interrupted by a further received

request froma client having a higher priority. It

may be checked, for instance, after each application

of a set of rules whether a request froma client

manage



groups. Both kinds of information may be used as wel |l
as a basis for selecting appropriate sets of rules
and/or in applying selected sets of rules for
obtai ning a decision. The categorization can be based
for exanple on the client types or on identifiers
associ ated to the clients. A categorization,
Inf aci IflLfaltle@Spla@tdeffﬂ nke¢ o NGRNLGPEs ¢ TemptdvBECVRESd 2
nageabllibye, | tocamde used ochheaexiont, i whish  is
°f e req reséiutlon in decision making is
. stowBEbaf ai ledd | sosteate beodwt echahatbel rgp whEaTwisiong by @
categori zation of clients artlcular SO I :
PrEREST AT 708 Hedisi Bhs ban BT Be' Pa%ed an digleh, ohe
follYBRi A th.ﬁel@dt@.ﬁltg §arre1@zaétegmee35my aohl yubes from a
available to "trusted" clients that are identified,

plpgplékanpleavBylablendsr si @dntifitsr Y9ta WULEEGEE °f 2n
evdRmRLA; AR UNtughed ebisent oCladi MenGtt @nkel: R ulr@e by at
some systemcritical category may then be forced into
leastamegoﬁyfa@spénédlﬁﬁv Sfchc el s, ©3¢h ofielexhnpile 5244
015 el lcnent Of 1588 Lnvent,{ co}x??gﬁ}f’@g‘ ttpdyhgdueStanother
Hﬁ bel store in"various versions for supporting the
fepraeessiinga Hirstlley, damioej giswdld r eglestiomydppending at
stored, whic corres onds to.the receiv q t
LegghbiPRe ™ t 7@%$ grgau%nge?rbn1t%ga%?|gﬁféﬁ‘ least
on@nyofTTBéicprQYhsﬁssataﬁﬁn/d| pestaf orsmiteon applyithe said
i deal target state of the cliept. Second

selegtiedt ahy beagforede whfth Ps |ﬁ?}?%1ed¥%ﬁ€¥F%qﬁa in
degrllsgbﬂal Seaueste @nd imRdi {1 edcwbkbe @ppdyidgathecalst one
l'east one set of rules.” Thirdly, an active request

regayrbe stgpe@ln%mt@hsébﬁré%@bﬁ%@ﬁt%ﬁ%??%ﬁuﬂaw%w%yent is a

recggxl’}gat re uggl:yftr i o%%l‘”otf %fa J]Q:lh%?{tscqrglla@ﬁl% to said
proceSS|n8 cycl e for the client i's request

ackadscatesatornddwt oneeharbdurashi ahd f gedvt hdecision is a
subm tted request has_been grante £ he_ ot

deﬁéﬁaonl 2%r bV ¢&Y nFoF PRt i %n gb eiq%(%q stt gl}%%fcetdh

whekb@ht sassaphashsiferothevpi veessi ngtofoinyuieguestprises
by another client. The nultitude.of rules_may b .
atoph9ASIUpR] MG IRy 5° bPRT Upr FAPBTS818Y0f 1 bi 6. CThegPaoing
acTBydepend,f an sexaywl & Ahitie Bupidakl,e arSaur eesbitation
m X1 ng rulebase may be provided, which conprises a
ofseEa@h r ghesinal apFREVibY ot Hebhcl Pefils. TREORERA defFHesst,
wnflON; 40 LESAUT C8R,IRY: DS, USEnY; O0e SIteaMase ome rule
orl |nat|ng fromthe requesting client in relation to
1ndmgetmggshoeanheomngbman@ngeQMQﬂtolheha@¢l%ﬁt%ﬂdam@ least

orBo” BUAPT i A KOF BRI ngPFul SBALACREBE pobvidha. i Shing

reWllbeh 68NPKE SESg @i rs@tadis waftyr.ul es pr|0r|t|2|ng i nputs
and/or outputs. This set of rules may deci de between

client requests. An effect rul ebase may be provided,
a1\ eas%%@&asgg 3 sRitfg radescslefigingawhircchh @ddsentto at
I's allowed to control which resources. A security
. lepgkelsase rrapUEprovi de@luwimiléky20 feshprrdes s%if%?sed
Thremmeescho% a(%%rgpgr tsoesseggiézzylﬁ&qlé'tr eﬂgaébtts &Qé ts@% of rules
access to resources. The security requirenents
freanabplbasgdt§ orf | avet Ardel @reatire cFapabieki tbes efcgheence
clients, on VIDs (vendor
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identifiers) and/or on SIDs (secure identifiers). A
25 hardware limtation rul ebase may be provi ded,
whi ch conprises a set of rules defining various
limtations of the current hardware, for exanple,
what i nput and out put hardware access conbi nations
are possible or not. A software limtation rul ebase
- beRnevi ded, ij ch;30,,coNPEESES @ SeheOfatf UNBSst one
d ining various Tititations of the current software.
reSofirwar & i mict at¢aosis way bef githen ¢biembanpltbei rsekartion
edul e e r 0 e
deﬁ§9863gp?% ?8%39 cﬂec%%p?$§e§$pé§@% éﬁé gy{££f2$§ﬁﬁte
off esol YeBgtr esruUr 6e mrefld:men;us uatidonrs. syésmxh atate. The

rul ebase may take into account the av
meﬁhaeeégrﬁaeeaﬁa@mse?o?pP 1%hc %hseaJa Al Cgbalt g one

sekmdd i Qn dNstFaietiongg pes seeerdkioand Thiae rasaidaabierther
menmory and be responsible for deducing which streans

coprispa feetapheti@m i n whi ch order when resource
conflict situations occur. An exception rul ebase nay
be provi ded, which conprises a set of rules for
defini ng exceptions to regular decisions. A further
rul ebase could conprise a set of rules defining
configurations for different clients, enabling an
easy configurability of the clients, etc. It is to be
under stood that various other rul ebases may be
i npl enented as well. The resource managenent may
alternatively be provided by a dedi cated conponent
operating on a nore general level. For instance, if a
resource access is controlled in one enbodi ment of
the invention specifically for audio clients, a
resource nmanagenent conponent nmay al so be aware of
ot her than audio clients that consume nenory and
processing cycles. Such a resource managenent
conmponent may provide resource related decisions that
need to take into account the result of the current
rul e processing. For instance, it may first take into
account the clients that have already been determ ned
to be stopped based on other rules when resource
recl amati on deci sions are made. | n one exanple
enbodi nent of the invention, at |l east one set of -
rules may be inplenented partly or entirely in the
formof a configuration matrix. Such a configuration
matri x may assign to each possible type of request a
speci fic decision for each aspect dealt with in this
set of rules. For instance, a mxing matrix may
deci de for each
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type of request to which extent it can be granted in
vi ew of each possible type of ongoing activity. 5 A
configuration matrix allows carrying out changes in a
particularly easy manner. The visual formforces the
consequences of a change or addition to be considered
and defined for all situations. A |anguage for
describing the rules in such a way that they can be )
aceead 100 ardicappti ebeaan b&ci npf epehtRd 3974 SH0t waPe this
qet0de. A configuration file in such a software code .
can be generated froma configuration docunent
conprising the configuration matrix with a click of a
a1Rutton, ehanges;to Lhe codgrate pOL:F&AUI feFnddndidS for
to be noted that a 15 configuration matrix requires
conheot bijuestan ypectshe Unowt f deathe epal ubakfonrce by a
plgggygg%l onal siinple peiorjty,yalyes mul detBUscBOtcontrol
support the use of such a matrix in the first place.
arranpasend lsenpotieds howeteralifyt sbmsefdl &f naylpe- The
re%&u@%ghl %oﬁf:)f?i al h%?gné[@ﬁénﬁ heruse &f 20 iBldd X d S rule
not beneficral. Thus, all or sone of the rules my
seabsbipe coapbenenteddartReuttoa slFitat®t coORRFHuPaLi 68T ©OF
rufBET iptol nrgener @l sy @ Sebe Okl 4l 83 MRY e (gml epBAlethnce
in any 25 appropriate format. It may be inplenmented
off otn exaApke 1slialg ey doAmian spEERPFPC tanghgge Y DSERSt one
regbh?cga%f Xgid Ne%edr@Phcnll tEl fod@nguage, selection
configuration file etc. Alternatively, it may be
depapflenentedlagswedt BYe coli e usYrR) thethestiftle 2 state
orcant rol Lpplenentatign 30; { anauageqory byydethnisegta. rhe
const ant behavi or. Advant ageously, the presentation
refhatce sCADETOAPPr EPRYSReLt of P TFRARE r @t T heetedi Fopftrol ler

aqlghayior, i s..3glected £op1 eaghi set &ff @S- set of rules
selected by the rule selection component, resulting in a
decision, and adapted to cause & control of an access to

the at least one resource according to this decision.

Also disclosed 1is an electronic device controlling an
access to at least one resource by a plurality of clients
is proposed, which comprisesr the same components as the
proposed résource control arrangement. In addition, the
electronic device may comprise for instance all or some of
the clients and/or all or some of the resources. It has to
be noted that the electronic device may equally be designed
such that all or some of the clients and/or all cr some of

the rescurces may be connected externally to it.

Also disclosed is a chipset for controlling an access to at

least one resource by a plurality of clients is
4



In one exanpl e enbodi nent of the invention, applying

a selected set of rules conprises taking a separate

deci sion on how t he request should be handl ed based

on each rul-e in the set of rules. The decision having

t he greatest context specific inpact anong al

deci sions can then be selected. This nay be, but does

not have to be, the nost restricting decision_ .
progsabti nghichhchlibsetl eempGreeal derRastvenst Gpip. The at
1966 S'ogQ hg}{&gg Lhepgreat esincontext spagldddhddmasd the

coul d be the eC|S|8n resulting in the consunption of
proheskdasesanptnt Cott reEls U@ gEMAN#eci si on resul ting

in the application of at |east one set of rules my

conpri se accepting the request, accepting the request
Alwbt Hiachodefli ¢at RBnaPRRERPES NHOY heCR efie'sitndndth arcess Lo
acodibiLeat on ofoapobher GLient Olufgiec)ing theients is

request. I ndi cat ed above, at |east one of the set
proposaties ey ePRPELEES r GPBBTWAEEH TFGeNnt T&F | yeafFbepg at
legEFa%%%sssé@ 8: ' e89uLCe Ry anotheracldenbs SHEB @F rules

effect on an access to a resource by another client .
uppRy dseuregersedfi mitageenth aetetssnd ota PBsgGrEEs to said
atf asulti ng framthe request iies St opREGDYs & N@W ients, the

request. I'n one exanple enbodi nent of the invention,
seflhetiphentedendimcor aed WREEhedn a opequest the dotspt ed, the
ev@ﬁ%ep%e%t\ytgh_o% npdifd cat ipn o relecdedndd LRE a system

exahpl'e "enbodi nent of the invention, the state of .
stesieh offhehe a@bsartts!st hAETEKIIsEed BERGFe dPpl yiGiysiRg an
ap@?hsgtcfg?abfl eash g sSekdofsdiules g destafedappNication

ase applying the selected at | east one set of rules
repglabogt éd fordesvifd Aeaddie FEGHE B MPTEvhpicst aganes for
ca%%ﬁﬂ%natBgngEQFoéﬁdaﬁ?§eHé§§ control s arrangenid &source

the proposed electronic device, the client interface
acpaydendbte thleodmamitdti on with the clients. The

sets of rules may provide a decision nmaking |ogic for

specific 5 domains using for exanple device state -
Alpnf ormatliossdanis a software program product 1s proposed,

in which a software code for contrelling an access Lo at
least one resource by a plurality of clients is stored.
When being executed by a processing unit of an electronic
device, the software code realizes the steps of the
proposed method. The software program product can be any
component in which a software code can be stored, for
instance a separate storing device, a memory designed to be
integrated into an electronic device, or a processing unit

buffering the software code for execution, etc.

Example embodiments of invention proceed from the
consideration that the-multitude of rules that may have to
be coﬁsidered for managing events that relate to the access

of clients to



ot her domain specific rules to nodify a request to
conply with the resource access control. The sets of
rules may utilize to this end various strategies for
reachi ng a decision, such as voting. The rule
sel ection 10 conponent, or rule sequence factory, may
exarine the received requests and create an
p Se n 0 S S, ns
sof B AR PR Crpaetand onthe Bubren Grogge. The
spThe. mgntrm)lda@r fl:mgn bE ftflvereditr esttor of trhelgsesdiiee a new
access control nd the 1 nager_. qf. the
eVﬁBkaqC&Hrsdpt]an Q‘Lﬂ Bl oG al@;h]gcge pl(rioctets
ons${r atregie b@t@ddbflOﬂJléb r esaur cerd Ntgrfrage inmy béor the
provi ded, which is used to pass resource co

t
cuBERRbEdEg oer (188 0t S sEhCBRBLT Qs The the clients

anf#SPUrGRs. cEHEEH%r’sfbﬂﬁﬂU%ﬁbtgueuﬁmﬂﬁﬁmﬂﬁngGe potential
conmmuni cation optimzation and take care of a request

d¥Pamlcally

coh&hdtt ng betisenzatd it e Rl i eft 1 Mahageriidy bEs be
COHEMQ&E’ for asdg%yasl”aé isng+Cl i ent.s agsechatingadhsre or
com ng requests wth e current information about

suEhen@édpllﬁﬂt insadm¢¢|opau%e@l|e®msyﬁﬂﬁgﬁﬂ Playents  are

: rovi de the | t f [
e B S eY RSk BOrY RS v tent £y [ eeve

soh8f Qae@r@fﬁyal nets. Myt eﬁﬁblf@lﬂtﬂ’nerr es@ume codd okhand other

~the sets of rules to be aware the client’ tar
IngpHPRE1PR SSRUFFRAL FYUSB JEt i5E slaa?t &g 1P {8fdction

prBPdifi cahlbopgdeng Ry Qidierpses saol ﬁ:blbe%ls@lirgln@g sets of
phase processing. Such streaminfo containers nmay be

rujsed fIowsinseahce thesestwtingOan orlisi ndl 1 e§gestrogpssed
onff REIESL L ADCL B, BELLY oS! gl deflnethorance, 15
the system state, the event type and the state of other
clients are not effect dependent, a set of rules relating
exclusively to effects 1is not relevant and is thus not
applied. Tt is to be understood that the at least one
respurceu can comprise any hardware component  and/or
Software'component’that mady be accessed by 'a client. It 1is
further to be understood that a client may be any hardware

and/or software component that is suited to request access

to some resource.

It is advantageous that the complexity of the evaluation is
reduced. Furthermore, new sets of rules can easily be added
and the existing sets of rules can easily be exchanged by
an enhanced or supplemented version. Thus, example
embodiments of invention allow managing the complexity
emerging from difficult multimedia related use cases.

6



resources and back to the client concerning

perm ssions, and changes in the stream properties may

al so be based on conparing the changes in such

containers. 5 Further, resource control actions may

be used for facilitating the reversal of

nodi fi cations i nposed by one client to another

client. The order in which different clients have
Asbe:bicmeloa@mv@myrgqtﬁemmwes deed stEAs ERat 1atE ofaKken neW

tyg Stpnabenebar o 1t heshevessalrcgoWsthmple, |
eas deduced by running all clients

thagamgpdactl@m hféf endemt sT fpee soifdlidig%em &tgpel AL the
upﬁgﬁgurﬁgpggmfro‘%l Ogal‘g}daqn OBy De; used IIIQ;[CIM RKEPE @an only

source ient and a target client to any i nposed
evewdickileat Pon. Iwhbanes change i e thel Skl Dfiqnfe may want

toSOHELE Wd et ocqur geal dordiltd oRSni MBesethbyodidced by
may thus be detected easily, be eval uated and

deéessnbl ¢ nreseessdny skie ¢hvEntfonthah BE appiRdFible

£oiOlrd Eﬂf% . 1ROUG, Mot eXCl IS Nel Yaoh®i AN @BEEES sets of
control fof resources enabl i ng 20 .an audi o out put.

ruSefre fexanb e lofgdaddvest 5T t HAR YmaibeRIni Pt defF Byrlef ined
1n‘2:%5:%5‘[:e arfq pQP@eaEélégs@Ji V‘?r} th&XtedQisReecdh @Ar il his

rcurt Switched) call, P (Voice over Internet 25
inpeotacel) call, PoC (Push to-tal k over Cellular)
call, alarm received nessage, battery condition,
recording, voice recording, nedia player, nmobile TV
AS(t@L@Ql@@h) e ( BEEGEENC YO Nt uITEEOSRYCr 2Ry, 1nvolve a

trﬁﬁé}ﬁg &?Séﬁg%nﬂ@ﬂ%(%l%l lin SW §héSegiVbatibnSeRkween a

voice dialing, 30 high level note, volune
claapustmcm 2 al¢sOUFEEUNTERAFR, | G1preY eareseRgs. Such

J.nlfBWle@Y&ll nate, b@h%ﬂ? ROV tKQM Al-LSSx cHAED bBAReen a
vi sual | zati on, DIM- (Dual Tone NUItl-Frequenc%? t one,

claarhowndpltAge RCCGRRREWT PG er INefRe case video and
audio applications, for example, the information may be

video and audio streams transmitted to and from a client.
In the following, any reference to streams between a client
and a resource are to be understood to comprise other types

of information as well.

In one example embodiment of the invention, the event is ar
reguest relating to an access to at least one resource from
one of the clients. Such a request may be received via a
client interface or corresponding means. The at least one
set of rules may then be selected from a plurality of
available sets of rules depending at least on a type of the
request, a state of other clients and/or a system-state.
The selected at least one set of rules may be applied to
the request, resulting in a decision to what extent said
request is to be granted. The decision may be for instance

granting, amending or



Sonme exanpl es of actions that may be assigned by a
set of rules to the requesting client in the scope of
an nodi fied request or to sonme other active client
are pause, pause and auto resune, . stop, perform play
beep, ranp up, ranp down but not to totally silent
and keep playing, ranp down to totally silent, force
nmut e, qui eten, queue, etc. Queuing should be used
refihenna sowediUsad £ ari ACALHT dEPEEI 6RSAHHCEt IThedésioeed TO
thgha%tali $@ c)qye§%$gu§ggnd§yaHﬁupl%Mggn%nthéﬁlythen be
out elng cut I'n cases I n which requests
coateolrhdé stevedTiydly tHtia degdtsirate. A sequence of
rules fromthe nost strictest to the nost permssible
may be for instance stop, stop and play beep, stop
whailehmeetumé rhapedawn] e penbod Hramds f oF cehgnitievention that
w1g§rggrg} ;%Qn%ae ﬁn'th%erﬁoqu@vﬂ@l% rr%qpstt$0|t%n%ﬂeevceelse that
, ormand also play beep, performand ranp u
theheveolkume wheh pl ajbiack searEest, pdif dsmtoEMsodiaras Shat
-nQf LOYGRLI on. can furtharhed mlementedd n ayiests.  For
€l ectroni c device enab ing a plurality of clients to
inateess, ath¢ eavenbneonbd oo ceny| syekem batdp| dmeredaving
an! WISt ange, tdémlé%%eggt &(Cla%%'l\igbie eayRRId e o user
conmuni cati on devi ce ke a nobile phone, in a
nmipghpt gpanige &1pévsbﬁalS@@ﬁﬁuteﬁﬂfe@%ammi¢mwbbbfﬁé€§tlng a
Sl?QﬁFf SRLA €S i c%"‘oeggmteg Off.hé@e aQ{o%%en"sthXﬁQ“&f‘ all
becone apparent fromthe follow ng detail
cldestsi prirorntrsiaieress ing conj anet P otk t%ﬁ? Set to a
n ngs. It is to be understood,
voﬁgﬁgcgf Xé{éﬁ‘%ﬁﬁ? drawi ngs are desi gned soIer for
purposes of illustration and not as a definition of
th sio9t thenbaveati onye f oheWhigh Jiafsr enge £
Insﬁ%&% %%% ﬁa%e ?@bt e appended cfalns I't should %florl Y
valuet her aprfarisitodd thatathe cdrigWing$dr & a1t hawre ausest s
frgﬁakﬁi%QQe%Qat]fQ§Mx9r§renBE%hXSEQBeQQEQJﬂ9 order of the
concept ual ﬁ ustrate the structures and procedures
anesmt@@dphe@éftﬁy BRILEFSPESERI PHAGON SeRRTHR TF|aqUREpect 1ve
re ﬁgstl i g%ﬁ@ﬁ@&kcthbo%% QHQQ%QBhOBfth%l%ﬁirﬁgﬂé% cne
evi ce according to an enbodi nent of the invention;
seFi @f 2fslest abRE idlsgsthbat PAEeausPaplsuthed itk g mey be
: J_n'?l:f,gfyuﬁp@ée g;n‘p};toyﬁgrt'hrért hfe@éf@écﬁo@eﬁu@@é' &M a client
. is aflowchart illustrating a first
ha*em@plaalhygbpér rilemity -t He elascthonteddd .cefof instance,

afjc:égu[‘egcl]r a@ﬁglcatlon of a set of rules whether a request
from ar client with a higher priority has been received in
the meantime, before tThe next selected set of rules is
applied to the current reguest. Further, only reguests from
clients having priorities of a predetermined level could be
éllowed to interrupt an ongeing processing for a client

having a lower priority.

Tn one example embodiment of the invention, the client type
may be identified and/or the clients may be categorized

into



15 Fig. 4is a flowchart illustrating a second

exenpl ary operation in the el ectronic device of
Figure 1. DETAILED DESCRI PTI ON OF THE | NVENTI ON 20
Figure 1 is a schematic bl ock diagram of an exenplary
el ectronic device 1, in which an access to resources
is controlled according to an enbodi ment of the

nt T I d C f,
ool S ancety saffrned SreEhaR ColRUK L Bey RN 88 bAIL a5

baehectfmmm cedeviteg 1 agenprirdeschaseiwar eLconporfenesdior in

a plurality of cllets st,
app&yﬁﬂgsée#gF&ﬁérgetgnp€ﬂen seiogg%hg%ﬁglggﬂg HecPSion.
Th@oﬁpﬂﬁ@ﬁkszéalaﬁ caarexihu&maxeﬁpkaeyamp$@ubme31kn client

whi ch an access is to be controlleg The ha

tY@EfpoA&nt S 10 1R ciiite 561 SHASE nchant%%dl% fents. A

ca@%?gyﬁzayhgﬁatfé&hiﬂ%ﬁﬁ%s r ecer digag: AEANSH aoﬂ|5ﬁ¢ﬁé% and
effect nmeans, a nmenory, a central processing un

impepwps &he. nFhegerPehily malt i #R1 e yord to the extent to

which the required resolution in decision making is
maintained. It should be noted that also when using a
categorization of clients, in particular some highly
specialized decisions can still ke based on the exact type
of the client; Some categories may only be available to
"rrusted” clients that are identified, for example, by a
vendor identifiér in a trusted domain. An untrusted client
claiming to belong to some system critical category may

then be forced into a category assignedrfor such clients.

In one example embodiment of the invention, the submitted
request may be stored in various versions for supporting
the processing. Firstly, an original request may be stored,
which corresponds to the received request, combined with
preceding requests from the client, if any. This provides
at any time information about the ideal target state of the
client. Secondly, a work requést may be stored, which is
iﬁitiated with the original request and modified while
applying the at least one set of rules. Thirdly, .an active
regquest may be stored, which corresponds to a final work

fequest, namely the result of the last completed processing
cycle for the client. This reqguest indicates. on the one
hand in which form the submitted request has been granted.

On the other hand, it provides information about the state
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i nstance a phone client, a battery manager client, an
FMradio client, a canera client, a nessaging client,
an alarmclient, a nusic player client, a nmedia
‘Q}ﬁ ¥ElosSki ent, a nedia recorder client, etc. pfBfprosnsases
el"ec ronlc devnce 1 further conprises a resource

control arrangenent 30. The.clients 15 are |inked via
a client interface 31 of the resource contro
arrangenment 30 to various congonents of the resource
COHt FOP 01 &Rt digembRS 130 FaRd “PReP HRERHTY Sdnpdient s
1Q-cafesti pkethotirea Nakewar e i nterface 34 of the
resource control arrangenment 30 to various conponents
of the resource control arrangenent 30. It is to be
ungder sthived:tdate mwhidiest kaypresept £t @moaramy

enbodi irent . deal s o ith a cont

ORBRBRLEtS o e At b alsbtuaPe? Rl dhesth 202, BBhS1e

cofr ekposda Nppkdentrie@louat-esof t war e conponents coul d be

realized in the sane manner by the same or by a

separate resource control arrangenent via a software

| At el kdog. rZ:PHEe megobecprovhtiedl wiidngempntisge a set
li 1 ie i, nf nent

2%%p Pzgg ré&aéﬁﬁ%al% o%ﬂ%r é ?e?%é.nﬁ:£%§95@%ggg £8%

an oril request contal ner

reqaestcewnm&yrha'uzzd @w anelabr$@muﬁﬁﬁ9ﬂnﬂﬂ?ﬂgnérOESEhe
a | C.4;nf.Qi nat i ch
gt B it ah, Shareef B e S dread

i prépflagzeiml . frime O@Ihree"nfllnﬁﬂéﬁf a@@i @PﬁSslbfler ey the
i, g%@gt%ﬁ’?l x Shoduewe e Lo S %dl%ed%A

contr is further |linked to the hardware
i ﬁPé?#a@er@@bal\?@r 8avebe RTEViGRE: MHREdeCoIPiSeRi Akdet

1@:30,1 88 GHignteii-nter iapgc3land fof N8:Ghitent thAkOset of
onents 20, to thé controller 33 and to the -
hggg@ﬁr@@yrﬁngng@etween client requests. An effect

rulebase may be provided, which comprises a set of rules
~ defining which client is allowed to control which
resources. A security rulebase may be provided, which
comprises a set of rules relating Lo security
requirements for the access to the resocurces. The
security requirements can be based for instance on the
capabilities of the clients, on VIDs (vendor
identifiers) and/or on SIiDs {secure identifiers). A
hardware limitation rulebase may be provided, which
comprises a set of rules defining various limitations of
the current hardware, for example, what input and output
hardware access combinations are possible or not. A
software limitation rulebase may be provided, which
comprises a set of rules defining various limitations of
the current software. Software limitations may be given
for example in case of a limited schedule. A resource
limitation rulebase may be provided, which comprises a

set of rules for resclving resource conflict situations.

10



34. The controller 33 is further linked to a rule
sequence factory 40 and to a rul ebases conponent 50.
The rul ebases conponent 50 conprises a plurality of
rul ebases, including a mxing rul ebase 51, a routing
rul ebase 52, an effect rul ebase 53, a security

rul ebase 54, and other rul ebases 55. The rul ebases

sugf Q”egﬁlég LS lrh%rfedtélgethﬁl{é” &, Seauance fAct Ry 1able
resource control actions conponent 60.

pr6h@s$em@urCEpa©ntyol ﬁotlonnﬁbﬁpcﬁenﬁheo eowprebés MLIFS

I nitions enabl i t he creat o) anc
m?%ib QF ce 2ot T ot Oy onsse(f?n Qbéjféﬁé]géaé%%gge memosy
an&oned etx%sqzﬁ:tns@blezl asses diémﬁchmgsysmemfh FEnaghys thidl be
resource control 10_actions conponent 60 |s I'nk%%nfllct

realyiTedn £8%t halcl EACH s Ednpdiiént 26

siEEseusce eeatrol Ay r@@@@ﬁ@ﬂ&nm}dl%bé@&p%@ bbe fofovided,
managi ng any hardware access request by one of the 15

whith eppeprbsest acairst i 2fit 841eRusCan defdRpPrdr P*FE86LPRE t°
re uféfobegﬁggggg 25@9&9@9'QQlEBaEQecbﬁY@n%bﬁﬂrlg@egoset

onponent’s 0 and 60 of the arrangenent
ofnawulnsr%ﬁﬁﬂlnedgfoconﬁsgan@zﬂwmﬁtIﬁ@rfodhfﬁ@r%@#t\ﬁ%%@ntsr

oo 0Ead Y, SSPIATIS hg Brep S, o

conponents 20-24 could be stored in sone buffer or
menory of such a processing unit thg%lcan e dlrectl

Itaé§e§2§>eépe A&f{d@rrﬁatﬁ%ﬁbatt R s rd & ed ot g ases ma¥y be
1m§£éﬁ@gg&§ngsagagpuld be for instance a chip or a :

I pset realizing 25 correspondi ng functions.
The resource management may alternatively be provided by a
dedicated component operating on a more general level. For
instance, if &a resource access 1s controlled 1in one
embodiment of the invention specifically for audic clients,
a resource management component may also be aware of other
than audioc clients that consume memory and processing
cycles. Such a ‘resource management component may provide
resource related decisions that need to take iatc account
the result of the curreﬁt rule processing. For instance, it
may first take intc account the clients‘that have already
been determined to be stopped based on other rules when

resource reclamation decisions are made.

In one example embodiment of the invention, at least one
set of rules may be implemented partly or entirely in the
form of a configuration matrix. Such a configuration matrix
may assign to each possible type of request a specific
decision for éach aspect dealt with in this set of

11
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It has to be noted that the content of each client
i nfo conponent 20 could be stored alternatively in
sone database that may be accessed by the clients 15

Vgg?at,}agm%o resource control arrangenent 30 v ?T/%EZOOGIORMGS

ase interface. The depicted conponents 0
el ectronic device 1 will be described in nore detail
in the following. Wen a client 15 wishes to access

a rdware component 10, groduce re ge Lve
APy ESr IR & Bakbr @B B e RaRahr vSac
cegpenent rdQueFOrcexmipheexbemt rmtsmcaxplb@y@lranltbentn 15
ma gro uce .an audi d%ta stﬁeamthat sr tbe out put
b)Vl‘{? uBS pRARE PG e P8P8 T oM CdE IS Tt has to
be noted, though, that a client could also wish to
access_a hardwar e %or{pogf t for_recei VI %hggégs m

sfr 83HF T BT Y et T3 ?vé%rﬁ%yyw not- be requi red
| panELtlhlEairliy r@rﬂy mnatara the ent suElquestl dgraes the

Qg@&S%rcgom %a%ﬁ%ng{( ad@l@i\ﬁpacjh ff%ghseagml

i ent oes not
aangaﬁeijlxtm/efca: cbéﬂassttneamm set flarThv@ggcéess to the

hé&Q&@iﬁlﬁgnﬁﬁP%ﬁh%slgn'§ gRNa Q§%&dt%%yacéﬁ be read

r éspecti ve’ request Dby ient 15. A request concer ns
desflr epptirmthges ihe t h@lgm@ﬂtﬁé@@)rlfbr%)ﬁé*fttl“@§eof30tiﬁe

%;;ﬁ@i Srsti&ami 1fon examl &, sshanase ldémeananp! y

ect or start playback. A si rf?le request can
ceptarated vl ecafdgrrabion Mgt ofomPalsing the

| RSLANGEra O 2@ iR Qf BRt b 0 0ik & desidiedond! BRBnges

change or information on a desired volune, effect, and

stat %r@Q@ﬁaare not reguired. It has to be noted that a
configuration matrix requires the request type to be
known for the evaluation. Conventional simple priority-
values would thus not support the use of such a matrix
in the first place. It has to be noted, however, that
some rules may be so highly specialized that the use of
a matrix is not beneficizl. Thus, all or some of the
rules may also be implemented without a separate

configuration matrix.

In general, a set of rules may be implemented in any
appropriate format. It ﬁay be implemented for example
using a domain specific language (DSL), like matrix,
dependency graph, little language, configuration file
etc. Alternatively, it may be implemented as well by
coding using the resource control implementation
language or by defining a constant behavior.
Advantageously, the presentatioﬁ that is most
appropriate to illustrate the desired behavior is

selected for each set of rules.

12



In order to enable the managenent of the access to

't he hardware conponent 10, the properties and state
of such 25 client streans have to be-available at the
resource control arrangenent 30. Each client has
"static' properties that the client cannot change
after an initial assignnent, for instance a client

InaPPhd catd-an1Rr os@ssaldentThese tetatimverpriepert hpslaiey a
stored in the 30 static informati on storage part 24

sepcace] Feht OfnFe lespsHENt 520, NIt 14ddid | BT iddch decision

onchb%nkh%tE%%%%g%ssh%ﬁﬂa”b% HRRReH! RS edFYn then :ule in
dynam c properties, three containers are provided in

ther det tod fradielsi.-t dthe tdhveriprigwetasd dvaridwar @-sicegds context
SpFﬁé%ﬁS 1mn%g% X?&Q%%?;UQI@@é&s%§%¥$§gncgﬂggl@ﬁ! géiected

eques i ner e active request
Theenhanek, 23uef doke cnldtemavmftm dcm;potriemtm@@t ﬂehetrlctmg
ori gi nal request contain 21 ontalns t

defigphert T8 s fe & Henely Sant Cffent toer&ea Wou §F @

dethe: PRt hatihg sBkelgredteists daam;eciltscsrpetdl@ic Angiagl ecould
original request is a conbination of all the requests

bergdie P Fart i QABLIAY et Fof &OpartPELPar Ot (tdgmleast

ambﬁnﬁoognfegéﬁfggsappl|cat|on is to have nultiple
streans, a separate set of containers is.created for

each stream A neM/request causes the ol d val ues of

the.re uested [ t itten in
A g?FésﬁgF e ues%n Tﬁ% %@? ?%gf ?%E%%gtéﬁsy%eed£%?(3ne set
ofbasilgsf aayt h;em@&msreemﬁ:te@dia{@ceﬁ’& confuedlt,, sicwpting the
access control sho Jd almays be re of the cli

nt'
refifeal Farfer SEOT kL FHE Shbr k2T EH0eEHS cORE af arC3s L a

moﬁ@fib@%i@@doﬂméﬂbﬂHEi'%Ql%hkgb&akeﬁéqueﬁg vk UBSquest.
before a rule processing is started in the scope of

t he presented access control: The initial work

as QALERLE GO %ﬁ@anQ:tf&ésﬁoohaedg(ﬁﬁg‘Qétgb@a&ules may

request . Buri ng rul e processing, the work request
cogetssaondidfiicsd bhithe palebaselsl b0affipee an access to a

resource by another client. Such an effect on an access to
a resource by another client may be reversed in case an
access to a resource resulting from the request 1is stopped

by a new request.

In one example embodiment of the invention, the client is
informed whether a request 1is accepted, accepted with a

modification or rejected.

In one example embodiment of the invention, the state of
each of the c¢lients that existed before applying the
selected at least one set of rules 1s restored, 1in case
applying the selected at least one set of rules is aborted

for some reason before being completed.
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wdlbdoemds2yor K requests of other clients in

25 specifically, the rul ebases 50 examne the initia
wor k request, apply rules and nodify the work request
accordingly. The rul ebases 50 may al so nodify the

corresponding work requests containers, not only work
requests of the 30 client that issued the request
that is being processed. For exanple, a given type of
angc&r?t{heeaﬁr%%%%@dn%e@&tz{tc\f@ 48:0Ho10 2456 8ReXE SE) Nfhe
o Strea er client to be stopped or
vokapesed deannoedc \Ah@mciéheﬂth@lcellm@@cé@éiﬁﬁéaﬁ@rm%y
p@ﬂéﬁf@”éﬂc ﬁﬂwﬁﬁ%%tﬁé @W QUM 18eds tﬁﬁeCH5E§n$f
request 1 n eac request container 22 is
stotes ray ttheview acfiﬁ%swqu@@%mgn lpgécagsschrrtetfic
aghhyend GRUESR! FCQNLALABT: 2Fey ke 523G L UECRRAUESH and

contal ner 23 thus contains the streanis current
pPopey tdeain grecisict hBles ity MadidedqdeseInBarfFod by

akbbm ﬁﬁf AR 16@bheshukes. afedNicerReont,, ThBesstest s
15 wil al so receive a ness%ge indicatin

t h .
dretet dcedtddiweehot RBLF o7 ﬁ%}?%aﬁ.@gtﬁazﬁasf%r

apdadRiddel ReWiae! i ¥Bch egHIesdtSing.n Tokhen1wos dSect 1t
message W Il indicate to the.client howits stre gﬁr

pFOPPIGHy SFd T8¢ &t ESARPRCOR nEAHged Yas "8 Yr E&AT L 51

r eguestad DWdurg teUkadpPEOeESS A1y, arthe dabfier gatihence ot
t he a%%éve request containers 23 of % ger active, or
d Ei5%n

stispe §T180FEAES RARF Dy 1ESr aFSBEEks "5
t@ndaﬂuaﬂuh@mutbatrequeet Tmnucdntﬁmmlag pegcessekke

th
RUURERE (PO Bne e BN Ry o PR o bquedte FPar™e
Om@ﬁﬁgéﬂldﬁnﬁhe wbkkfhoee @pwnqnamay;ez@igy1ngzg QGa%@e

EQ%QSJB{ aII g nts - not just the one that issued
e T eqgue “currently being processed. The

cllent |nterface 31 enables the clients 15 to submt

2§ntiﬁﬁltl&ﬂquﬁskésoapgeifﬁ@%{) 3k $eabsavised, fich

conmunicat1 Ag t he responses back to~“the client S,
thatused tressagesepadreat ¢ol WhattoRas Vel praperyles of

ggé%@é%% ka%ﬁgsr%ﬁguEégogfﬁgé(ﬂFuﬂ%ﬂEﬁ b%Yrehh@sE'@@%ﬁe

15 1is so enabl ed to access the content of
a8 i rvEdec IcrBRN30a F hPl SRIFIBITETE °P0 a@ﬂatﬁﬁ@ EFFems

i ptesdace 3bndling priorization. A client manager may be
provided for-administrating clients assocciating the
incoming requests with the current information about the
client. In addition, a c¢lient manager may provide the
logic for managing stream info containers of the clients
that support the workflow. Such stream info containers
may enable the resource contrel and the sets of rules to
be aware of the client’s target state, its currently
active state and modifications done by other sets of
rules during phase processing. Such stream info
containers may be used for instance for storing an
original request, a work request and an active regquest,

as defined further above. Any communication with the

14
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Incomng initial requests are forwarded by the client
interface 31 to the request queue 32, from which they
are processed in priority order. It has to be noted,

whobdhesbhat sone nore advanced nmechani sm coylceR®os0s4568

‘applied as well, if needed, for instance in order to

prevent that sone-low priority clients nmay have to
wait for an extensive time. These initial requests

may. . f h que [,
A BREA T G TR ST sl LRy S LG
i ahdr ghan@Es am aﬂie csitmaa@mspdelser’ecbéoyna}h@kslq ort b&Sed

The Shhsnl 45 Mid i the i ghestoprigridsnid | get its

request” pro e request queue 32 itself
is responsible for 10 nalntalnlng the priority order

\ aﬁ‘gﬁﬁﬁéf‘r &g;d RRIQRN | QE&&%N&;I t{er Q;getdheogueue

en as e use o a queue so enables a
cEpehtiUEing fdke mvisewal eglhesvdbeiertd caspriapread e

hage beee pr acesseinehn b ks Wayne ahspletie, request s
need not to be processed. 15 For exanple, in case a

cPieReran: (ddicdite $abri Pscone caskir Heaqiedestt she

Change: SMBHAORBI Y a@knan$t &AM - l.le!ba‘s"é%t aneerthsre,
out put volunme of _an audi o strean%lh G%{ the value in

tﬁ}éel%%‘é%‘%sarle&?égid Res P8 bertHk 1S5 CguRE AR

t el val ves J emiean ken HeEUESE B &aflk hewe?0 sdinscar dek
The request queue 32 al so enapl es optim zatjqns

sPEGRT i hd §5Y NS FOR S APghe Rnhde ™ d’&"@gt Ogri}%lsng
f g oga dihes &ﬁﬂ@znﬂd |aem albarbét acl:iemttolir@ubmpbsm

dlffe ent .t est s, n .be conbi ned and
o EEEE (i o PHRRSE: bt odhs AT o1 T8RS0 A
cllenu eccurs, all actlops imposed by it may thus be

detected easily, be evaluated and possibly be reversed.

The invention can be applied for example, though not
o exclusively, to an access control for resources enabling

‘an audic cutput.

Some examples of requests that may bDe submitted by a
client are phone call alarm, text to speech alarm, CS
{Circuit Switched} call, VOiP (Voice over Internet
Protocol) call, PoC (Push-to-talk over Cellular) call,
alarm, received message, battery condition, recording,
voice recording, media player, mobile TV (television),
M ({freguency-modulation) radio, network message, video
call, SWIS (See What I See) playback, voice dialing,
high level note, wvolume adjustment, audio volume min,
audio preview event, low level note, phone power, ksay
press, camera teonhe, visualization, DTMF {Dual Tone
Multi-Frequency) tone, unknown player, unknown recorder,

etc.
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The client manager 35 manages the client streans. It
pre-processes incomng client requests fromthe
request queue 32 and conbi nes i ncom ng requests with
exi sting requests of the client 15. In this scope, it
al so 30 manages the containers 21, 22, 23. The client
manager 35 noreover creates and sends responses to

submtted requests to the clients 15. Further, it is
SOg| €%PFPY6F Irdcie Thigigest 4 WY BT L PRELERTYI BY @ set of

rulEQCeSSivMg: IS RRetied fQri«$0Mmar adsonkcdde RrOWatodified
the necessary data, . including the content of the
reFgER tcORt APnePEc22thRY 8EREYET At bTHat oh,Pbies pause and

aulBSt@aNe@eSt altidy ,Cl p&ntodif o T@} | BBep | Keadp PPCeSSnpD,down
for use by the rul ebases 50. It resolves the cl

t
oUSLAI 1Yo BASEHY o [AGHTI ZBik 55T B Ft TN, TTHE down Eo

tot@ntpold€rend3 i sotbe genbral qeanmenenyudlet hetc. Queuirg
resource control arrangenent 30; it. enbodies the wai% it

shpggrc D 18SoURaE conBroldf BAEt Pofal " ATPddery&d
1510 4eRdi-eat i ops-of achanggs f requetbsyst efmddatans f gelayed
the data streans. Such subs¥s;ens i ncl ude tnigre uest
ergihgabyayt LAYt | AFbRFs SBOUSTAN TRCOMTY HoqUest! Biiests
arbhew dmys equaldiveiRcldide; other subsyshenBqukinke s@Merules
accessory framework inform_ng abqut an acc §sor
Abi6n B de for

from &8RmBWEL G956 CE5 Site déptiltm ¥ TarP S iS¢
inchange, dhe, contdol hel play beep, stop with volume ramp

down, perform and force mute, perform and quieten, perform
and ramp volume level down, perform and alsc play beep,
perform and ramp up the volume when playback starts,

perform.

Embodiments of invention can further be implemented in any
electronic device enabling a plurality of clients to access
at least one resource. It can be implemented for instance,
though not exclusively, in a mobile communication device,
like a mobile phone, in a laptop, in a personal computer,

etc.

Other objects and features of embodiments of the present
invention will become apparent from the following detailed
description considered in conjunction with the accompanying
drawings. It is to ©be understood, however, that the
- drawings are designed sclely for purposes of illustration
_and not as a definition of the limits of the invention, for
which reference should be made to the appended claims. It
should be further understood that the drawings are not

drawn to scale and that they are
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33 further triggers a rule processing. It provides a
phase-processing logic, in which the rule processing
is - perforned in slices. This enables a request nade

Wi 2dh T Rk@her priority client to abort the progesssiagsosssss
for a 20 lower priority client. After the rule

“processing, the controller 33 passes the |nfornat|on

about current streans towards t he hardware conponents

10 VI?gtIﬁ#Jh a con%%rggg%bé lﬁﬂ%ggyyé t&gr

e%gﬁﬁ € Vo ne or r a streamw |
astuabtyremangb$u25ewneﬁstHeS¢Idh£¢NWﬁﬂ§§m -ng for a
new request starts, the controller 33 asks the rule
sequence factory 40 to create a rul e sequence. The

r GREEE eGP T4t OFy THE EX@uRPes t he current client
request, the state of other 30 clients and-the
current systen1state and assenbl es a sequence of
rBilebabes Isagedchbrmphis PhPek mitadtand FRecéPFERPNIC

type. Tha&kh%ce°%b%o&ﬁ@ﬁ§ tyl gbases k=0 Wl tnbe
sel ected that are actuall'y applicable to the type of

the requesittvergiogxanmple, if the systemstate, the
regyest is a table illustrating a simplified mixing

rulebase employed in the electronic device of
- Figure 1;

Fig. 3 is a flow chart illustrating a first exemplary
operatidn'in the electronic device of Figure 1;
and

Fig. 4 is a flow chart illustrating a second exemplary

operation in the electronic device of Figure 1.

DETAILED DESCRIPTION OF THE INVENTION

Figure 1 is a schematic block diagram of an exemplary
electronic device 1, in which an access to resources is

controlled according to an embodiment cof the invention.

The electronic device 1 may be for instance a multimedia

enabled meblle phoﬁe.

The electronic device 1 comprises hardware components 10
and a plurality of clients 15 that may request access to
these hardware components 10. The hardware components 10
" are thus exemplary resources to which an access 1s to be
contrcelled. The hardware components 10 may include for
instance an audio cutput, vibration means, recording
means, a display, effect means, a memory, a centrai

processing unit (CPU), etc. The clients may include for
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type and the state of other clients are not effect
dependent, an effect rulebase will not be included in
the rul e sequence. The system'state nmay conprise for

v HaPb&Aa sel ected active profile setting, | pkems2006/054568
"silent 5 node', 'outdoor', etc., or the presence or
absence of -attached accessories. It has to be noted
that the rule processing could also be initiated by

SO ot her. of.- € t [ i ngschlie
N e e P
sréédiv giddetheangaswirecheteoh. d mestiegiegselient raf e
SEAUANGA 1AL OLY A0 eXBILNes IRty SLEMLS Al g1k Per
cfeate the appropriate rule sequence. Moreover,
dotienft ve tedam marpofedfcl iR Gysttém state the rule

15 sequence factory 40 can detect unprocessed system:

state changes whi ch al so _affect what rul ebases are
i et et tizpniBedelleeseqliehider HRERFAFEEC8s §88°4Y/5E em

st e ShaNGanh¥ResCa0. atsod He Passad aReasifked via a
paraneter to the rule sequence facto

, . ry 40. 20 Upon
Bt O T6F TaCSedUeREetll TSSO BALt ABER PR
segluenca fiaekor¥ndbnehhe sONHOIHRbuZ3eSubheebs t he
cl lent_ request Lo each rul ebase 5185 Ldentified n,
via a hardware interface 34 of the rescurce control

arrangement 30 to various cbmponents of the rescurce
control arrangement 30. It is to be understood that
while the presented exemplary embodimeﬂt'deals only with
a control of hardware components 10 via the hardware
interface 34, a corresponding contrel of software
components éould be realized in the same manner by the
same or by a separate resource control arrangement via a

software interface.

The rescurce control arrangement 30 comprises for each
client 15.a ¢lient info component 20 with an original
request container 21, a werk request container 22, an
~active request container 23 and a static information
storage part 24. Each client info component 20 is linked
to the client interface 31. The client interface 31 is
further linked via a request gqueue 32 to a controller
33. The controller 33 is further linked to the hardware
interface 34. Moreover, a client manager 35 is linked to
the client interface 31, to the client info components
20, to the controlier 33 and to the ﬁardware interface
34. The controller 33 is further linked to a rule
sequence factory 40 and to a rulebases component 50. The

rulebases component 50 comprises a plurality of
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sequence of rul ebases. The rul ebases 50 vote for the
25 state of the streamthat is associated to the
currently processed request and may assi gn resource

~@g@&ﬁ%hnapt|ons on all active and suspended elirgBdobsos4568
The rul ebases 50 use information about al

current clients for taking a decision. During the
rul e processing, the 30 changes requested by the

requesting cli nt are evaluated ai nst_.al l_ activ

aﬁgwgégﬁ%%ﬁ Bt 2 BER" goﬂ%g on W'l P %85%%5%

vat:debasbescastn m"fﬂmm trhéeheye r@m,u&stsedmurtgr belebase
dl ed. the end of t r essi

o crba St FodeRes PRy Yot LTS Seupgaens B

t he Euhledarastes tﬁ& and eexegutede b1§/a¢ﬂter}cdr®t @@Idl &p 33

Vighhe A daLe ILLlacRoRondt, NaD b DE BBLed,

e arrangenent (0]
a@ouhrObfa¢¢anrnﬂmpmmemha60|eom@mkﬁeﬁuﬂaﬁﬂmlelpeSthe

rul,ebases Ry Maly-i.ihg r%ﬁ@f‘é@% Péb%&r'&% %%E!Ef‘bl

resource contro art or exa bel ong
deffépent Hxawut |b@n fiolr dBEEANTE err@qqueé@aeﬁ aife

dbigéé@gtf@ XS ANt FERGUI Y & thatrLlohgnte control

i nformation 10 cannot be accessed directly by t

r GFEDaB® SCOMRPSIEEkd 50t HE ¢FPked Fhfasihdtiotn TR *@H? %lent
fhhggr@g“§gmghatxrhe amount of data that is passed to
a particular rulebase is minimzed - only the data

that is really needed by that rul ebase_.is sent. An

exaaPkesOfr sl ebntirtal atbahhéesimtion rr@@pbﬁ%@bléefor
nﬁggggﬂﬁgtmﬁfﬂiggﬁékéeaEgess reqguest by one of the
clients 15. It constitutes thus an exemplary resource
control arrangement according to the invention. The
components 31-35, 40, 50 and 60 of the arrangement 30
may be realized for instance in the form of software
code (SW) compenents that are sexecuted by a processing
unit of the electronic device 1. The components 20-24
could be stored in some buffer or memory of such a
processing unit that can be directly accessed.
Alternatively, the resource control arrangement 30 could

be for instance a chip or a chipset realizing

corresponding functions.

It has to be noted that the content of each client info
component 20 could be stored altérnatively in some
database that may be accessed by the clients 15 and the
resource contrel arrangement 30 via a database

interface.

The depicted components of the electrenic device 1 will

be described in more detail in the following.
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"client type" and "clients that would be stopped if
request will be accepted by the whole rule processing
chain". The latter may be critical to be able to

‘gggmﬁmhg7fhe resource consunption for a requestkas2000¥ises

20 cli.ent conbination. The first one nmay be needed to
be able to prioritize clients fromresource
managenent perspective. If the rule processing is
initiated by some other type 25 of event than an
incomng client request, then the controller 33 wll
cBhemnd ehodnt ulebaséeisntrhaccas s enthatdva e geeReBS R
typn 1o garny. ouf.dJ ts,pg 88§ b@gd QQﬂﬂ%ﬁ@%%%%an to

such system’state changes, ebases 50 w

. f bechrohes sedded tdle @ﬁﬁrdwmr@r ﬁﬁmp@mleramdl(}eﬁéﬂrvéxmﬁler

39 faﬁyf@@lé@fﬂ%ﬂ%&f&ogg Rest psyhted Etrpradcﬁ% wukgbase

i n question.” One net ho rose app yln%
changenoph&adte da &t oukpr e?érrrrgP‘édSEP?a]‘Eeri-’é $itl ERE

mdeci sosvd tehed.on., thenygl upepefneadd) dhelh, myabes
set to zero. Another nethod may conpri se deduci ng the

efléent of ek alenstdfstat @ERARAGR l'EﬁF q Fofgonent

rebevadte PFOREI IR 206 LkBEme| FeAtSer FOI BMAMBecainf may
client is recording froman input,k source gg]ch has

b@%rr%euﬁ%%q%ll@ Bed50gs dATECcER Gty has 5&En
detagcbedind he weld®Rtreshoukdsberbr Sém@ﬂda and global
notified. Another t hod rise eval.uatin
b o o TR B s PO ruRAnEY | S ey Phof
chasgetbsysimmistyahaveDdr dagat hereath el tpreddes gfrmag acthes
clients 15 y cause 10 resource contro ctlo 0
CEOSEhS e < SovEbeREs S 2U 08 BRI BELBR &
caespedt Dt dpmuidse bylebaEeenﬁOlandAthsyxﬂsscphaeens

oggsféégnéhéﬁﬁéguin %ggrgggtgfoghSroperties of the
client’s stream, for example, change volume, apply
effect or start playback. A -single request can contain a
variable amount of information, for instance, only
information on a desired volume change or information on

a desired volume, effect and state change.

In order to enable the management of the access to the
hardware component 10, the properties and state of -such
client streams have to be available at the resource
control arrangement 30. Each client has 'static’
properties that the client cannot change after an
initial assignment, for instance a client application
process ID. These 'static' properties are stored in the
static information storage part 24 of a client info
component 20, In addition, each client stream has
'dynamic' properties; For the dynamic properties, three
containers are provided in order to facilitate the

presented hardware access contrcel, namely the original
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resource control action with another client as the
“"target” of the resource control action. In this 15
association, the client, of which a request is
wokémREdy being processed, can be the sour cepetingiisosssss
but equally the target client A resource contro
action nost commonly nodifies the target in sone way.
For exanple, it may cause the volume of the target to
b 0 ra,. 20 0
o?eﬁﬁéséé§%ﬁ¥%ém%bggfthact|on:%¥§%Stwgggtggﬁe§ 23 5
stbpsactim&rn&qmm@@ecoonamm$ra%3|qﬁ1nmﬂ klbentifred off
OEO%QSBé and possible "rol |l back” procedures are
pertornmed. or exanpl e, the volune is set to what it-

“was prior to 25 forced nute. The static information

SEQL a&%ﬁgl %%qﬁl%tacshi;gmeﬁzxﬂ%n%g%él eh@hgé\f&eﬁ&

array esource contro actions of which
chremeriieisstiiencilientt vyl waid &hsBufeelar rgi¥br

r ESQURLE SO Qb1agli 9pSief Wi Gl sihe«ebhenk bingle
question is a source. This way, - 30 actions inposed

byr he £1a e ficHIREL é?east?%ﬁﬁlé%P‘?WCt%Q sGurcEhEr FayueH®

bgasevioked Juhen hharr evosat i iy copdirkhen1hs BBteardh OITf
i nstance when the client stops. Cbrresggndlng ! aII
At omsl §HpGEEd 16ATAOR] FBNt° t%‘fe JFd tePored T A Hre

t s getatad It eaNcberhenvyedi 4 fotdhe ciarget cachi etteam. A

stops before the revocatjon condition is_ net

TheY ebyausSt FéUeRsurea ?L‘gt"%wsr SFobBEi BRAMFF R0t
bﬁr@@éﬁmm#ﬁdmobeaoﬁéﬁwEXtﬁémng1Qﬂkﬁﬂklgﬁﬁalthequest
ﬁ%ocat|on ond|t|o is met (ﬁter og. The_.resource

c % &h

¢ r ol Hotalon SRy MDA TS Thé e EnLaAt S of °F he for k
rpmm{tammtcaueeer c3Rtoblt Imztca;r gémte enceAvocabionl A

SO e.contr action th IL t e
r%¢g¥%¥g&way %e aware o% %1 nt % §8e5T target
state.

The work request container 22 is initialized with the
original request values before a rule processing is
started in the Scope of the presented acceés control.
The initial work reguests corresponds thus to the stored
original regquest. During rule processing, the work
request gets modified by the rulebases 50. More
specifically, the rulebases 50 examine the initial work
request, apply rules and modify the work reguest
accordingly. The rulebases 50 may also modify the
current work requests of other clients in corresponding
work requests containers, not'only work requests of the
client that issued the regqguest that is being processed.
For example, a given type of audio stream becoming
active might cause an existing audioc stream by another

client to be stopped or its volume to be muted.
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of nodifications on target clients 15 caused by the
10 rul ebases 50. Since a resource control action
associ ates the source with the target, |ater changes

w 2w@dhBssour ce can i nmedi ately be eval uat ed ageirngioosos4s68
the target. For instance, after the source client

stops, its resource control actions are reverted. At
t he target client, it 15 can then be checked whet her

the gc 417 gr%%ssﬁgg %ngggpﬁ%ggd&ﬂ%t 28,06+ 55

type. tcause resource contro
abteexsncmajmloy réner e:werrsed eftlerrefuestesourgeh work

C%Q&ﬁ@£t%ﬁ£ﬁ%ﬂ§fﬁi Ehgssgggréggﬁshﬁ%@r@ﬁﬁ%clﬁ@%egequest

['e source clients may 2 ave
canselge aassmamta@tlwes@am@s%mm@m@ét ¥én éhea

ng@fvéaf eéﬁ'd@%fa;ﬁ@goyBn@hﬁé“ﬂod%ﬁ%d%ft%%eggream s

resource control actions 1s not sufficient for
r everei hpadneIitdrece ias bﬁrtWéetCﬁ?lg?étnaét iTeAestt is

rALALridEBY raqq t-hat ag%)h.leélgfé Qf1 dhe pf ange E’H‘iﬁt the
ef

resource control 25 actions are al so renpved ore
r 85t erihol T d ljoladwe. TREBLWRIZ TH9RS Pieddneeastng the

r@§@f@f§hd€¥“ﬁ%%he@%ttﬁ@§rd§fétﬂduhrﬂaﬁi&@cabqaast@fand
different inpacts may have to be con3|dereg as wel

asho#T 1"e Axkpl'a AEAUBY -An 50 Xfifpl"e i ehf EEH%%é%
"f;orceidAftRtd m@om@ QM1éhthov€|1’ﬁltst/%ea_ﬁh©ﬁopartM$d
client, Cre est glsS|on an qp ses "

8 @8

{
cPPEnt T 2peanrdanY MO lsE! Pur iy

rule processing, the information in the active request -
containers 23 of other active or suspended clients 15 is
used by the rulebases 50 to deduce how the reguest that

is being processed should be handled.

As the rule processing for requests from one client may
affect reguests from other clients, all three containers
21, 22, 23 are needed for all clients - not just the one
that issued the request that is currently being

processed.

The client interface 31 enables the clients 15 to submit
their requests. The interface 31 is also used for
communicating. the responses back to the client 15, that
is, messages indicating what was ultimately granted by
the resource control. Possibly, the client 15 is also
enabled to access the content of its associated client

info component 20 via the client interface 31.

Incoming initial requests are forwarded by the client
interface 31 to the request queue 32, from which they

are processed in priority order. It has to be noted,
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the volune to 1, while the rule "force nute" requires
the volune to 0. Thus, it should al ways be the nost
stringent resource control action for a target client

Wwhabe7ioss20beyed, not sinply the |atest resour @er/B2006/054568
control action-. Further, it can be ensured by the
resource control actions that if client A stops, the
volune of 5 client Bis not set back to the origina

St%?PgPUttﬁgu)%§ﬁé\Hyﬂéwgd%anéédlﬁg§héﬁiéa'd%ﬂ&dcbbs

active resource control actions
aeephekpfaud Wﬁﬁi:bdékméééﬁﬁg ggfpbggggnce in order to

§Evgﬂp éﬂ“édﬁe r%wr§§QHEE§Y1Ql§Qﬂk¥%b Ghiva@Nto wait

noves the need to process lients 5 agalnst
|fpro@he¢x1é¢wﬁ¢% tiger nThagR Al Tl dpREsS 50 jien a

SbhERAM 5L 0P tide %HpﬁﬂétkéguéQ@ cigatjrarofyaassigned
resp ective resource 15 Contro aCt|0n t he res

CBt FoF GEtetn JComBORBHE B8 MRy BeRR e s dpigruation
cbasses. cliigdNelaneed bhethesouise cont ok actiibad 15

a&ig?gﬂglge{z d'gjggheréaty p%%gprg_li:?ewg}.gegg{ a:'itsr ?Cse%lillre%% f)ggtt:gaglsed
first. The reguest gueue 32 itself is responsible for
maintaining the pricrity order and retufning the
appropriate reguest from the gueue 32 when asked. The
uée of a queue 32 also enables a client 15 to make a new
request before a previous one has been processed. In
this way, obsclete reguests need not to be processed.
For example, in case a client 15 rapidly submits
successive requests to change some property of a stream,
for instance the output volume of an audio stream, only
the value in the latest rsguest has to be taken into
account and the values from earlier reguests can be
discarded. The request queue 32 zlso enables
dptimizations for situations in which a high number of -

- requests arrives from the same client 15. If a client 15
submits different types of requests, they can be

combined and processed within a single processing pass.

The client manager 35 manages the client streams. It
pre-processes incoming client requests from the reguest
gueue 32 and combines incoming requests with existing
requests of the client 15. In this scope, it also
manages the containers 21, 22, 2Z3. The client manager 35
morecver creates and sends responses to submitted
requests to the clients 15. Further, it is able to
rollback changes, if an initiated rule processing is

aborted for some reason. It provides the necessary date,
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20 CResourceControl Action, which defines paraneters
to be defined and functions to be selected. The
paraneters nmay include for instance a source client,
wobai7aed7cl 1 ent and affected properties. The perng2006/054568
functions may include for instance an invoke
function, which causes a change of 25 properties at a
target client inposed by a source client. The
funehl.ang, By, fULHNGE, ickyde,bar Laslanse 8 hevgese
fanction, i ch causes a setting previ ous
prépert isgouhat i t dicget neltbene, svm%ip tchlelegdur ce
cl; § t kan 0 I ORS
T
f @ﬁct ﬁbnremw drfeblcds eatr evdéat vave ofasae sex pgailable
Ff%%ﬁ?PlSm in case a ranp-down action caused the
ev of a target client to be snmoothly .
Iomered a ranmp-up action, in which the volune is

sgat Bbﬂtf@iﬁeeld 3§nl%htth*éecéﬁgklhl e@om{bﬂﬂw%f £H@ur ce

~client that inposed the actlon st ops. is to be

URBEPYEBBICYHALC N &LTGGSSBEREr 5P iintt |%%E°dd1ﬁé3 pOSsBiR

agowekl o f efsdnstanes taof urch-onoslefi i nad hakceakes
action |s i nposed only after a gredetern1nedf%er|od

of NEERRLIPRY & SOEHIISS AFOBr SEPS¥RLMHE that afiect the

data streams. Such subsystems include the reqguest queue
32 that informs about an incoming :equest, but they may
equally include other subsystems, like some accessory
framework informing about an accessory attachment. Upon
recepticn of an indication of a change, the controller
33 further triggers a rule processing. It provides a
phase-processing logié, in which the rule processing is
performed in slices. Thig enables a réquest made by a
higher priority client to abort the processing for a
lower priority client. After the rule processing, the
controller 33 passes the information about current
streams -towards the hardware components 10 via the
hardware interface 34, so that, for example, the volume

or routing of a stream will actually change.

When the rule processing for a new request starts, the
controller 33 asks the rule sequence factory 40 to
create a rule seguence. The rule seguence factory 40
examines the current client request, the state of other
| c;ients and - the current system,state, ard assembles a
sequence of rulebases based on this information and the
client type. That is, only those rulebases 51-55 will be
selected that are actually applicable to the type of the

request. For example, if the system state, the requeét

24



10

15

20

25

30

In addition, the resource control action conmponent 60
may conprise for instance concrete resource contro
action classes for each enabl ed type of resource

W Noh/s2A0 action. The concrete resource CONp&HIB2006/054568
action classes may depend on the general resource

control action class CResourceControl Acti on and
define concrete properties for the respective type of

ree ntrol .acti.o r a
CEE@@ %%, % t% éfdgath Zﬁﬁgggf%ﬁgsn%é gﬁfect
taeymndeﬂu,eam eifeotbeuhﬂb@ﬁb Wihils negabs thatudee la

c e vaql IS | c t
andt rarorartfe®a (YR SPREHE Ty beffl Sur oty
wekatpldefd wes echat laf:taV@ a@@@ill@l isefting t dibe ey

+ thig t%ags that., t he, curd ento walume i 5,5800L My

20 omere ih a predetermned ranptime to a
pregREEdrianedseeraRe: Simlar classes may be defined
for all supported types of resource control actlons
Figure 2 is a table regresentlng an exenpl ary

staptas ited bri RPREST thebakske 5fluleA|HrO§8§§fLBBycamg% %ﬂgﬁo

agd i MitdiQ% ear Byl ‘séh@dotﬂeﬁ heyolarmavaeadensn whil e
al | paossible incom ng uests are listed in the

r RECTTie CadEnti FP%E‘e%d FYUSSEEEPY i éeswt%ff&ft@
exied e amht@ng gahbggl abaR %@ﬁg ts@:ﬁ‘g@ﬂédhoﬂl arm this
recei ved message recordi ng, ia playe musi c
S Etr FRRNFROAI 5 SR pr HES- Ol A CBREC ahhe SVeter
V%ﬁaﬂﬂItbatm@ﬁteT@hea@ﬁpﬁéw&mdﬁﬁ|nmﬂeoéeqnenn30|MQmeover,
activit an.lncomn uest

e e AR g ey rurD elrrecthpr fi
Gﬁﬁpﬁﬁmﬁbﬁﬁctukgs4Dndamaﬁei&pﬂummprocessed system state
changes which also affect what rulebases aré included in

‘the rule sequence. The unprocessed system state change
types can also be passed on as a parameter to the ruile

seqguence -factory 40.

Upon reception of a sequence of iulebases from the rule
sequence factory 40, the controller 33 subjects the
client reguest to each rulebase 51-55 identified in the .
sequence of rulebases. The rulebases 50 vote for the
state of the stream that is associated to the durrently
processed request and may assign resource control
actions on all active and suspended clients 15. The
~rulebases 50 use information about all current clients
for taking a decision. During the rule processing, the
changes requested by the requesting client are-evaluated
against all active and suspended clients. Each
comparison will cause a vote toc be cast on how the new
reguest should be handled. At the end of the rule

'processing the strictest, most restricting vote will be
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the incom ng request is handled, while the right cell
one or nore rules indicating the inplications on the
ongoi ng activity. The rul es conprise by way of
Wo3iBRhes2ihe actions stop (S) an activity, pept@mBoodisascs
an 5 activity, play a beep (B), ranp up (U a vol une,
ranp down (D) a volunme, quieten (Q a volune and

i mpossi bl e For exanple if a nedia player i's

a“s%'l\é‘été& 52 {#@%ﬁt H-Qes beéﬁdt@xé&%@b?'
t ontl nued

ives, nmedi a a er audio output 1s
t@Ob@rpélﬂ)r-ﬁ%dﬂ(a?)thel@ab”dwatfﬁellvféﬂﬂtﬁ'ﬁé?%f%t he medi a
pl ayer audi o output is ranped down (D) in the scope
of a resource control action, while the alarmis
péitf bRraeto (1) nafdd thatt the ooram@esint K togt fpdebases

speachnal AhMAaUdio QUHPYL L Sn BIPEd URddd avAiliHpi Beko
possi bl-e action conbination for 15 an orégm ng

a@bﬁvif’tﬂyekh%%efsﬁ%ﬂm Vig - hghéxé%?%ﬁﬁ% #%k thsupatpet

fQésbﬁﬁ@n@&z = paR3NicRe & §$11@}_@1@Utmarﬁ'ﬂéﬁbﬂ% ¥el une
down" i n order to create a snoot h st ap.

nBaf PR BT, OREEATxI by TRf elBJ&SEé?%%Szére
ek eeyeruasapted J euitake reqmr@cammtcl\meﬁthehfomat on

requests or |nate fromtge sa Requ st of
Retl NN LA s s Al L e Al 1 B
t haesaneerct i @MorrEadne ki ght myfb]e:emtslof ithbkethe
thisedgy rocess identif.ier e1,1)
R R b R 35 BRPRRe 65 4 el d e bRl eReee
t s kinbnd froved t-s cdﬂmt&br dahs shaulik hehldig neetihé by
c t f. that. client S r t‘ﬁ roposed
- BhoEr et el At BRI e o
theﬁctmeetntérs Uzt rerears hanagenaontrexispeltttile whol e
de¥ifght type" and "clients that would be stoppeduif
request will be accepted by the whole rule processing
chain”™. The latter may be critical to be able to
estimate the resource consumpticn for a- reguested new
client combination. The first one may be needed to be
able to prioritize clients from rescurce management

perspective,

If the rule proceésing is initiated by some other type
of event than an incoming‘client request, theﬁ the
controller 33 will command each rulébase'in the current
rule sequence in turn fo carry oub its processing. When
processing sﬁch system state changes, the rulebases 50
will fetch the needed client information and resclve the
outcome using methods best suited for-the rulebkase in
guestion. One method may comprise applying a change on
each client. For example, if the silent mode is switched
on, the volume of each client may be set to zerc.

Another method may comprise deducing the effect of the
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30 Afirst exenplary operation in the electronic
device | wll now be described with reference to the
sequence diagramof Figure 3. In an initial state, a

W 9%o7Rbsbhe el ectronic device 1 is |isteningpe@/issesses
provi ded by a nusic player client when an I ncom ng

call arrives, and a phone client desires to play a
ringing tone. The phone client 15 generates thereupon

a_correspondi n reque I )
peVn¥SS|%#FteH§§$ngthg ﬁ%ng§%+ﬁg {q%géggn PREties of
r eheest i¢mt3 hé'ocd EsampﬂﬁteLfa@eCBmﬂﬁSﬁ@pIE@@ydlmEiﬁhom

285;’\’?{1%’: ﬁqa%lrc%q UeStrt Rak hsgé&gg eﬂa&%ﬁ%%lézbgégﬁge an

e request queue I nsert € new
r eqoestsrathain bespr dprpahedpokhe i ohiant shevpLobéssi ng

5 qgﬁggp %Tgh&xﬁﬂﬂﬂfqﬁddeﬂﬁ@@ﬁe?ﬂmé{ﬁb&”ﬂ%?'cb%p@gséhe

I ent . he request Queue 32 conponent
i ﬁ’ff@lmt;tlt@ oniclsenes 83aiBst eAchh AERTT éqése 180

axée&@z%euhé Qﬂa’zﬁ%'eﬁgs%téﬁdéﬁé’%é on of the priority of
the requesting client 15 (step 103). The controller

33 conponent asks the request queue 32 to be provided
Whkhi &g NEW: reguest-okessphesesst nal &P 15 may cause

10 resource control actions to be assigned on one ancther.
The assignments are carried out by the rulebases 50 and
they associate one client as the "scurce" of the
resocurce control action with ancther client as the
"target" of the resource control action. TIn this

16 association, the client, of which a request is currently
being processed; can be the sourcs client, but equally
the target client. A resource control action most
commonly modifies the target in some way. For example,
it may cause the volume of the target to be set to zero,

20 1i.e. forced mute. When the source of the resource
control acticon disappears, i.e. stops, the resource
control action will be lifted off of the target, and
possiblei“rollback"'procedures are performed. For
example, -the volume‘is set to what it was prior to

25 forced mute. The static information storage part 24 for
arclient 15 may contain a target array for resource
control actions of which the client in guestion is a
target and a source array - for resource control actions
of which the client in question is a source. This way,

- 30 acticns imposed by a client that are stored in the

source array can be revoked when the revocation

condition is met, for instance when the client stops.

Correspondingly all actions imposed on a client that are

stored in the target array can be removed if the target
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20 104). Such a "Cet Request" nessage is sent by the
controller 33 to the request queue 32 whenever the
processing of a preceding request has been conpl et ed,
Wb 2hRBs2bhe priority of the announced new r eqgeghRocos4568
mandates an interruption of the ongoi ng processing.
The request 25 queue 32 provides the request with the
highest priority to the controller 33, including an
Nl fion S I e .
Tﬁ lSo%tro?? no%h%séggPﬁggg ¥ éqﬂ%ﬁ%EEéRS gé%é
b@h@@epyovrdeob wirtshurief chekt toa a@maaﬁm @‘IillénnOISbe
t%%‘teagjé’g@t&?da the, I %Q§%§Bg(é£§8né%@en he EJelv%Etatlon
trieves ream properties of
pr:eudmtlsom etwemis lefterhenphBhe E$$<@¥ﬁ061510ﬁ?rtémlt ﬁéth“
%5%‘ Hﬁ&ﬁg contal %eehélw&mtréqﬁle%%sgsh%@ger 22
one c I ent 15, conbi nes the previous
reéuébestawg¢ttQﬂaymﬁﬂ9§¢ﬂPés of the .new request and
stores ‘the combined properties in the origina
request container 21 that is associated with the

pROABSBRF @Rt COB- I RycCRéPE FRUP nFetal i Ade s FéewbpReTrsion

rgqugsti M@ NE A2 thhattl s1a880€1 B edhudedhbiyhehe
phone client 15 with the same values. In addition

t KelePreps Hhnagécess F@ﬁppévssca?fhfef%ﬁ%ﬁﬂnyaSSOClates

epnkoyegr-8& eam prepentiyes, fremt hﬁnaacgesve_nl&h@equﬁs&e
containers, of all other active or sus gfﬁ I|e?
et t8585e tRis

oF 2R heMBFE A TR CSdEVRCE2 1% AJRHE® br

agng@gﬁgefr;mnéﬂuﬁ?@cbbmecéeqmesﬁtC@wﬁpn namsthﬁeOu3ce
soci t he nusic nt e

EPRRT b PO GET=SFPtr it SR a s tasdanpt eat

|ﬁéﬂrﬂmémcwetdhddh@dcmnbtbbketh63a¢tmqn)ﬁﬁ%@ was FTheoved

contrplle 3 asks r Ie seguenc fact ar 0

sgﬁﬁc?h% L%%ﬁ e of Eﬁleggsesg? f%éﬂhé%p%eéuggta

baspdv2® 0sedtrecobtcaizned antmnataroml(lsﬂ ép 1e®Rprs¥he

[ HeEeR P IRE JACLOL R S IRELDOL L AN L EEPUCRLve

& categor ent e state
obhen tifesds Fa:rid et?da@péav r@nltsgl‘& eI ¢liepts may

have caused a "force mute" resource control action on a
givenr target client. Removing just cne of these resource
control acticns is not sufficient for reversing the
force mute on the target client. It is rather required
that all other of the "force mute" resource control

actions are also removed before restoring the volume.

Further, the presence of resource contrel acticns
defining modifications of different impagts may have to
be considered as well, as will be explained by an
example: Client B has a "force mute” imposed on it by
client A. Then, a third client C requests permission and
imposes "guieten" on client B. The rule "guieten" sets
‘the volume to 1, while the rule "force mute” reguires

the volume to 0. Thus, it should always be the most
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25 determ nes that no special systemstate is given
and that the client 15 is not associated to any
speci al category by a vendor identifier. Further, it

W§bRFlRaS that the request includes a play peghesbsosises
nanely playing a ringing tone - and that there is one

other 30 active client - -nanmely the nusic player
client. Thus, the rule sequence factory 40 determ nes
that , at | east the nixing Lulebase 1 is _ need d.lln
R80T LT SFRE (e EPNTABS PPt UHE ot ing o d-ebase- 5D
i Shmﬁgﬂsed:»}:(hes_,ta;p 102) simfhe the elsegquenesdaceocynifol
provi des eter.m ned sequence of rulebas 52
6o THe oo e 33 08 B T107-28 thd EonererTes 33
ocdetsol hertsehhactt@dtmiXi ndient ghase il ttheprvodess ¢the
cl.ient. inf.ormation.(ste The m_xi-n e e
ot ed e Poaest TAgR 78 a0 B e A Pos oY
stispendett: dl,i est loagedsonltdet i hfior redtiildn aasdue - ot her
active or suspended clients provided by the client

manager 35 (step 112). The type
On the whole, resource control actions are helpful for

bookkeeping purposes. Most importantly, a resource
contrel action removes the need to process all clients
15 against all other clients 15 through all rulebases 50

when a stream stops.

For supporting the creation of a respective resource
control action, the resource contrcl action component 60

-may comprise a set of classes.

For instance, the resource control action component 60

- may comprise a general resource control action class
CResoﬁrceControlAction, which defines parameters to be
defined and functions to be selected. The parameters may
include for instance a source client, a target client
and affected properties. The functicns may include for
instance an invoke functionh, which causes a change of
properties at a target client imposed by a source
client. The functions may further include for instance a
reverse function, which causes a setting of previous
properties of the target client, when the souicé client
that imposed the action stops. The functions may further
include for instance a revoke function, which enables a
revocation of an action. For example, in case a ramp-
down action caused the‘volume level of a target client
to be smoothly lowered, a ramp-up action, in which the

volume is smoothly raised, might be required when the
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of the new request is identified as ringing tone and
there is an active nusic player client. The m xing
tabl e 15 51 defines that the nusic player does not
woev@nks2pl ayi ng a ringing tone. The wor K requeItiB2006/054568
container 22 that is associated with the phone client
15 is thus updated via the client manager 35 and the
client interface 31 with the perm ssion to perform

tRBukLBIENGeRO Hione i dweveEnE gt i fgiNgdOne i ABOEEShe
a volunme ranp down on'the nusic player. Therefore
t NedRERFRRA r Ul e as Ippse PEREBSTPRCERNT i3dE, PR&SER1BN2S

t heidef Epftins e theh8SQUACEe EOMAP It RGL iF@Naction is
conmponent 60, a correspondi ng type of resource
corPPerdaett vl vehipéﬁdf«*ﬁ@rwﬁ%ir%ef Cf e t¢fFentor

| 2xasp0ei ates: as Awdce and the nusic player client
is associated as a target (step 113). The created

resource control action is then stored in the source
arrayceftihe, clientesatfreecosponehta@i drhatompsnent 60
associated, Wt one client, 15 and in the target

e R s S s
assotbatethyddh fdre caudi enpbayeértyde ent .reGocectheontrol
{RETRP R i LT A0 5 AT o heCERE Cortr T e L5 Ehaley
t Hepanati oy The elrase 281 rekasubeencyriooes sedt st epagdb) .
CResourceControlAction and define concrete propertieé
for the respective type'of resource contrel action. For
example, a claés CQuieten may be provided, which defines
"that if a target client is to be muted, this means that
the current volume is immediately reduced to zero. As
another example, a class CRampDown may be provided,
which defines that if a target client is to be ramped
down, this means that the current volume is smoothly -
lowered within a predetermined ramptime to a _
predetermined volume. Similar classes may be defined for

all supported types of resource control actions.

Figure 2 is a table representing an exemplary,
simplified mixing rulebase 51. All possibly ongoing
activities are listed in the column headers, while ail
possible incoming requests are listed in the rows. The
activities and requests comprise by way of example phone
call alarm, text to. speech alarm, received message,
recording, media player, music player, FM radio, key
press, camera tone, and visualization. Toc each
combination of an ongoing activity and an incoming
request, a left cell and a right cell are associated.

The left cell comprises one or more rules indicating how

30



Simlarly, the controller 33 processes the rest of
the 5 sel ected rul ebases 52 in sequence, checking for
hi gher priority requests and other high priority

WwoshPMabAat e changes, which nmay require rul e pers2006/054568
processing in between (step 117). 10 Once al

rul ebases of the determ ned sequence of rul ebases

have been processed and the work request containers

22.of .all lnvolved n av, e
ceed: Ry B r S s TR D 3RE, e
n@nager ﬁ&résﬁuﬂﬁ&lﬂ&ﬁ;cﬁhengltbﬂtlmﬁﬁkgﬁﬂldms ©5 the
pr S 0 e r

S on BT TE PEES FER RN S PE A QY sl ot el
C(bhm ac*phraxsse stAp dFesnl ectihetyarigrtioms Ufe @n t he

5 “@E%l{rfﬁ}gyfﬂpﬁlié}’@ el (bhat ?}iﬁpaﬁ?‘o ajat eqro\MuH% t BEmp

‘music p ent I's nndl ed. 20 %he client
mepEgef DB5: tHehvmongudesepst@p 4191 wHid adenhdgreseéple

%Q} I BSPONSES, LD gld schibgnhspidydi & & hetahiceRhd a
interface 31. Mre specifical ? it copies the stream
pEBEBES T eEOF rorhaifie Lo FREPER RS GHt i TRer s the BEJLR|

231 8GLEVEL @I SHaRRRded ehhenhSed S5rd @d R Gk (R),

10 rgggeg%e volume of the media player audio output is
ramped down (D) in the scope of a resource control
gotion, while the zlarm is performed (R) such that the
volume of the text to speech alarm audio output i
ramped up (U). A further possible action combination fox

15 an ongoing actiﬁity not shown in the exemplary table
could be for instance "SD", meaning "stop but ramp the

volume down", 1n order to create a smooth stop.

In a modified embodiment, the mixing rulebase is

20 moreover adapted to take into account whether requests‘
originate from the same client. Requests of a client are
not evaluated agalnst other regquests of the same client.
Each client may be identifiable to this end by a process
identifier (PID). In this modified embodiment, a client

25 itself is expected to know how its data streams should
behave in the context of that client instance, whereas
the proposed resource control knows and controls the
behavior of the client's data streams in the context of
the whele device.

30
A first exemplary operation in the electronic device 1
will now be described with reference té the sequence
diagram of Figure 3. In an initial state, a user of the

electronic device 1 is listening to music provided by a
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containers 23 of all active or suspended clients 15,
informs the phone client 15 about the grant of the
ringing tone request and infornms the nusic player

L&Ps ut the required change in its prop@e&hﬁﬁmm5¢%8
% The c?pents 15 acknow edge recei pt of the

information via the client interface 31 and provide

the audi o data for the ringing tone to the hardware
onponent 10 (step 12 A dedi cated c onent_ of
BT bt e 18 re Vbt FECER En T8 GBgygetne S 2

r @soHe cel Lot pls ide sibopdayvnanelngitiyat.cnke client 15

does not act agai nst such decisions or wthout

perm ssion. It has to be noted that such a dedi cated

cahpopente oflitdne: Al5i emheibtenutitbralgens at akereapending

i nst ead, of t.he i_ent .3 f.ou in h
OFI8I%%  %%%hé%t contglngrggimlésg) tﬁg%bldgpéagh%ﬁe
| CSebht t e sndowetief orAuObtreyuEst stlficom thecadervedl

[ 3guest cont 2 ek, %%mgeageéﬁe ofe PRSI LNt AeRdbY: 2

rre nmessage by the client manager 35
thusuqo3%a6ﬁx$tﬂé2dllent manager 35 n1ght set a
variable val ue of the client 15 for exanple to

‘unprocessed', 'processing' or 'processed , in order
t BhE nfermathauehice AR 155abbat Liha st &p6UGFtENAT an

Congséj]&i«la@ The 1¢hbant nMeRagSFo 30 ITRY; BRWENT ohRY the
er
position depends on the priority of the phone client 15.

The request queue 32 compenent informs the controller 33
that a new request is available, including an indication

of the priority of the reguesting client 15 (step 103).

The controller 33 component asks the reguest gueue 32 to
be provided with a new request for processing (step
104). Such a "Get Reguest™ message is sent by the
controller 33 to the reguest queue 32 whenever the
processing of a preceding request has been completed, or
when Lhe priority of the amnounced new requests mandates
an interruption of the ongolng processing. The reqdest
queue 32 provides the request with the highest pricrity
to the controller 33, incliuding an identification of the

associated client {step 105).

The controller 33 now asks the client manager 35 to be
provided with information about the client 15 that

submitted the request (step 106).

The client manager 35 retrieves the stream properties oI

the previous requests of the phone client 15 from the
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that the access control processing has been conpl eted
(step 122). The controller 33 nmay thereupon enabl e
the hardware interface 34 to streaminformation from

v@@?oo? 469 t manager 35 to the hardware conpongptgesbfkmnseses
VI a O controller 33 and the hardware interface

34 (step 123). More specifically, after the rule
processing for a request has been conpl eted, the

controller 33 commands the c er 35 to wit
RB S bh RO RaEPOr AL DS 521 F Hardndr €O SR et L
16n¢ osadred didkinnd ithechaptwas etliantrerdfvdees34etthastsiwlth
actual ly apply the _determ ned strea propertl The
?%rﬁr%ﬁ%g% ?% EESSH?HGI%%L}E v\‘/araerer Atert ace 4 for
semﬂmi‘@d hrer cipafrar rat aonthem@ﬁdﬂe rdeguuewdr eontainer 21
- component 10. .lLn_this,op t ar
s |%t1n%rface Ao eigleg wu;ﬁ ﬁ}égr ecel ve tlj?orllr%rat ?ﬁ%{[‘
1214:)t1aﬂammgh1eharbrkheeqné@t mn@mnes; teatishbrbed to

APADE SEQHERC rangy Lhans] eds /%2 heSUbheof

ream ng (ste ardwar e conponent 10
am)lul%% tTe aidddicé anedthe opki¢ilesiarmadtie S§aratsi peamsthe

| 8% bg%dclsu?@&ﬁ oﬁéﬁrél@t ftr%% thaghRg;i $oNe
ngﬁﬁ% p\jay& nd the vol%]isre t he audi o
10 request containers of all other active or suspended
clients of the electronic device 1, in the present case
thus at least from the active request container that is

associated with the music player client.

15 The client manager provides all retrieved and assembled

information tb the controller 33 (step 107).

The controller 33 asks the rule sequence factory 40 to
select a sequence of rulebases for the new request based

20 on the obtained information (step 108).

The rule sequence factory 40 checks.thereupon thé
reguest type, the category of the client 15, the state
of other clients and the current system state. It

25 determines that no special system state is given and
that-the client 15 is not associated to any special
category by a vendor identifier. Further, it determines
that the request includes a play request - namely
playing a ringing tone - and that there is one other

30 active client - mamely the music player ciient. Thus,
the rule sequence factory 40 determines that at least
the mixing rulebase 51 is needed. In addition, it
determines that the routing rulebase 52 is needed (step

109},
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5 output of the nusic player be ranped down.
Finally, the controller 33 can telmnate the hardware
access control processing (step 125). 10 A second

\W58HRadzY, operation in the el ectronic devi cepgriglobsosssss
now be described with reference to the sequence

diagram of Figure 4. The initial state corresponds to
the state resulting in 15 the process of Figure 3,
that is, a ringing tone announces an inconing cal
while the nmusic is ranped down. The sequence of

Firgar eude i $dqisdrat €actheypiocessvidesade eteumened

decides to re c t he [ n,or der u

| PSERRTHY ?%3%ﬁ‘ r?lf’flc%il %pon ghcorresponggngsuég?EP
| Ap0t, the phone client 15 - generates a stop request
and sends the request to the client interface 31

(step 201). The client interface 31 forwards the

r dheesontooltiv Equesierquebe Sel¢step r2odng 281Fhese 51

' %Suygp% | %%Eeqﬁ’les%ll%‘i%r Eﬁf&?xﬁa@f&%r RAUESLS 13t an

appr ositioninto processi ng queue and
inforns the controller 33 that a new request is

a%ﬁé'ﬁ%&fﬁéf¥dm%5§%%)51390%B§r&9nﬁﬁé”ﬂéﬁhé§% asksnthecach

request queue provi de a new request for

ppblees st gl (s tap see@)endaﬁdc%hentc et guétie 32

DE Vb EeS: L8 SRAHESt Rkt Bot s N BaSSpddcar thyehost he
controller 33, including an identificatiagn of

aBERE e dk ihenCLASNEPMODBYET THe CMEr diZer §%39an9

agkSthe new reguest is identified as ringing tone and
there is an active music player client. The mixing table
51 defines that the music player does not prevent
playing a ringing tone. The work reguest container 22
that is associated with the phone client 15 is thus
updated via the client manager 35 and the client
interface 31 with the pefmission to perform the ringing
tone. However the ringing tone imposes a volume'ramp
down on the music player. Therefore, the mixing rulebase
51 creates in addition, based on the definitions of the
resource control action component 60, a corresponding
type of resource control action, to which the ringing
tone client is associated as a source and the music
player client is associated as a target {step 113). The
created resource contrel action is then steored in the
source array of the client info component 20 that is
asscciated with the phone client 15 and in the target
array of the client info component that is assoclated

with the music player client.

Once the resource control action has been created (step

115) the mixing rulebase 51 informs the controller 33
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the client manager 35 to be provided with infoinmation
about the client 15 that submtted the request (step
206). The client manager 35 exchanges information via

WwOsushégft interface 31 with all active and suspeRoERises
5 clients 15 of the electronic device 1 and provides

all retrieved and assenbled information to the
controller 33 (step 207). The control |l er 33 asks

th ul e seguence fa tory 0,to 10 select equence
of Pl BB THETRGR Peqlest PRYLGH ISR 1Pro
obuauned i nformation (step 208). Steps 201 to 208 of
the second exenpl ary operation thus correspond
to steps 101 to 108 of the first exenplary 15
openaltaphy, Tre radrersddeence ]bacd:@ﬂrsyesﬂfozh@herelw agathe

ng%éegu§St$#ég% |entscat(eg%%(gn((’)(£ %015 a%ﬁ&z

0 er cC é curren em S .
| priet et yi residt 2Grchiosheaseithar xmmeqsw@tem state

| EﬁéH%&‘é a4l aéhd'n%ft:f%ﬁrﬁgguﬁg ?el?m Aihe tnﬁ;fa%pbegwéé‘ﬁ

rrnging t one. t for this
typeepfliéguest, there is no need to apply any

rul ebase (step 209). Thus, the rul e sequence factory
40 provi des an enpty sequence of 25 rul ebases to the
conee orl brrigeastasp oF10e PeLAEEIERF FEeWENEd Ohat

p&QYéﬁé&gs Al R eL S 84uens8-af 2 ful @hases i $eqnk¥tan
exa stop request could result in other kinds

A
oﬁoggmsﬂ ot dildstareévedfciiiled ilentavesbrGRd
My P8= OLd NBARINA iy 1§50 hROBkKeepl Ngr conperrerins these
30 reservations have to be freed.
client manager 35 {step 118). The client manager 35
processes the rescurce control actions, including an
invocation of the resource contrel actions, during a
commit phase. As a result, the target volume in the work
request container that is associated with the music

player client is modified.

The client manager 35 then composes {step 113) and sends
(step 120) responses to all clients 15 via the client
interface 31. More specifically, it copies the stream
properties from the work reguest containers 22 of all
active or suspended clients 15 to the active request
containers 23 of all active or suspended clients 153,
informs the phone client 15 about the grant of the
ringing tone request and informs the music player client

about the required change in its properties.

The clients 15 acknowledge receipt of the information
via the client interface 31 and provide the audic data
for the ringing tone to the hardware component 10 (step

121). A dedicated component of the client 15 takes care
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The controller 33 may thus informthe client manager
35 imediately that all selected rul ebases have been
processed (step 211). The client manager 35 notes

whabo7lbi877 equest is a stop request and det er BcRgB208¢/854568

resource control actions in the source array of the
client info conponent 20 5 associated to the client
15 and thus all resource control actions to which the

pfla%%% frhée@fleln% %So%% %ﬁéogéégﬁdc@%ﬁ@%wagcgﬁsps,

ere Is on resource control action
Whizgh 1 hehd0 tmmrtellcﬂnterlﬁ d5eb snet soty calaifisd sype of

tpa%c;gﬁagy s Jl%ﬁo:ﬁ%r%gsgbgnvoi*u%s and Hehe ot aroetat

I'S resource cont action is the nusic player

clsuue‘hta derdl @itieshtcommeaget 35 Flewrovidsenthd i é@@&ﬂcélso
Eﬁ{%ohaf’&tiﬂfefa{cp@ft I%%esgyigﬁtazﬁé %é%f 3t5h%fClu:p§B¢:1ng

o conmponent 20 associated 15 to the phone _cli ent
1$hanarwmﬁ1t e dumsgeCoatraye b2 the it iléntcaudfporead by

CQRRENeNtLASSaGhaled e bheraysts- Pl ayel 1¢d ertive
Moreover, it renoves the ranp down action fromthe

\Mfﬁﬁuﬁéau%%ﬁt%ﬁﬁﬁ%maﬁerléﬁt?ﬁ% ef iIRFHMY Afg 8RR RENE

asseek ab&ehilg ke SNl eypkayes: céientaradd Bel.udesthis
the 20 reverse action, in %hIS case ranp voI%
bEEREL oL R e i B P RRGer | BYEt T (Wiep 2P3)oPIE Ralne

t@fbﬁh@%mﬂﬂldE tfe eusielpl ayerunprenissadght have
ssued a vol une request in,the nec%§|gg Ey %g

I PEREE TGt SR EE A 'k he Wil Ui e oL

r anpedt Ups i sbdute tone sica t2506r tige nadquesguest  cont ai ner

21, which is not necessarily the sanme as the vol une

| evel that was set when the ranp down action was

i Muekelierfhenaglagent Ivanageno@sinhem dormpasesrfdtep 33

2% gt qgﬁﬁﬁg%s contrel processing has been completed
{step 122). The controller 33 may thereupon enable the
hardware interface 34 to stream information from the
client manager 35 to the hardware components 10 via the

controllier 33 and the hardware interface 34 (step 123).

More specifically, after the rule proceésing for a
request has been completed, the contreller 33 commands
the client manager 35 to write the client infermation to
the hardware component 10 located behind the hardware
interface 34 that will actually apply the determined
stresam properties. The client manager 35 uses the
hardware.interface 34 for sending the information
towards the hardware component 10. In this operation,
-the hgrdware interface 34 "streams" the received
information (step 124), meaning that the information is

transformed to a binary segquence and transferred.
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WO AehRE S 22 of all

30(step 215) response nessages to all clients 15 via

“the client interface 31. More specifically, it copies

the current stream properties fromthe work request
active or suspended cl igiahB20b9054568
to the active request containers 23-of all active or
suspended clients 15, infornms the phone client 15
about the accepted stop of the ringing tone request
%ﬂd th%sﬂ?%'&fpkﬁggr'ﬁgﬁﬁﬁﬁ ers@9§u£2épﬁ'§h49%§@ware
angée Tn rts prop er% 59The ~¢ ts 15
ammmmmbedgéOr@p@ﬂxﬁscﬁhalu@dlﬁﬁ@ﬁdaPI@ﬂﬁKﬁkﬁﬁlﬁ@ &heent
pter tace.il (SLep Al BonRACCLI S0 JBNAGY R MR
ereupon 1 nformthe 10 contro er 33 that the access
aumgmkg peoe essl hdohasl shesh asdnphet eell it ef Z1p) authe
CoRLh! ber B fRy: A Ak bhe-bapduadsd nt erface 34
trean1Fn%ornﬁ%?g%[fron1thg cFlent manager 35 to
the har dwar e conponents 10 via the controller 33 and

'%ﬁ%aﬁ@&d“@ﬁg tterdace 34 @%heﬁeéﬁina@§1ﬂ$=%a&@&dkb

this stream ng (step 219) the ringing tone wll be
@p@;@ﬁédcaﬁar%epwqﬁfelw (EREPnhért: pl ayer be ranped
up. Finally, the controller 33 may term nate the
access 20 control processing.

ep 220). , .
- A second exemplary operation i thg ef%gtronlc device 1

will now be described with reference to the seguence

diagram of Figure 4.

The initial state corresponds to the state resulting in
the process of Figure 3, that is, a ringing tone
announces an incoming call while the music is ramped
down. The sequence of Figure 4 illustrates the process
in case the user decidesrto reject the call in order to

continue listening to the music.

Upoh a corresponding user input, the phone client 15
generates a stop reguest and sends the reguest to the
client interface 31 (step 201). The client interface 31
forwards the requést to the request queue 32 (step 202).
The request queue 32 inserts the new fequests at an
appropriate position into the processing queue and
informs the controller 33 that a new request is

available {step 203).

The controller 33 asks the request-queue 32 to provide a
new request for processing {step 204}, and the request

queue 32 provides the reqguest with the highest priority
to the contreller 33, inéiuding an identification of the

associated client (step 205). The controller 33 now asks
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Wil e there have been shown and descri bed and poi nted
out fundamental novel features of the invention as
applied to preferred enbodi nents thereof, it will be

wo 2hAed:5f ood that various om ssions and PCT/TB2006/054568
substitutions and changes in the formand details of

t he devi ces and net hods descri bed may be nade by
those skilled in the art w thout departing fromthe

spirit.of the inventj.on. r_ex le, it i. ressly

i %@naé&eﬁ\ﬁa%&}qe%é‘r}cgﬁblg%aplggﬁgg%c? lf%%l%el%eﬁ%errgn§§h
amthbar tiethodiastteds whiach spemf ot et stibs tzaamicait ysthe

s fupction. i Jbst ant i,al | £ .
ahreve The B RHSSPER 2R krbafeSf i 2k on via

i mhentiloant Moxteovece i3l ghobl dlbeacecoymrbduspanded

Stk L e / |- .andL ol had Sieshay
R R T e

f oetroevedboni resmerdflechanfaveation maytise controller 33
iqggggoggﬁfg in any other disclosed or described or '
suggest e orm or enbodi nent as a general matter of 5
design choice. It is the intention, therefore, to be

| ivpbt ednOpb Y1 &S NdisGat edebyut Bessgapeofrddie gl abmeo
appended hereto. .
select a sequence of rulebases for the new reguest based

on the obtained information {(step 208}.

Steps 201 to 208 of the second exemplary operation thus
correspond to steps 101 to 108 of the first exemplary

operation.

The rule sequence factory 40 checks again the reguest
type, the category of the client 15, the state of other
clients and the current system state. It determines in
this case that the reguest includes an audio stop
requeét - némely stopping the ringing tone. It is
further determined that for this type of request, there
is no need to apply any rulebase (step 209). Thus, the
rule sequence factory 40 providés an emply sequence of
rulebases To thercontroller 33 {step 210). It has to be
noted that providing an empty sequence of rulebases is
“only an example. A stop reguest could result in other
kinds of sequences. For instance, 1f the client reserved
mips or memory in some bookkeeping component, these

reservations have to be freed.

The controller 33 may thus inform the client manager 35
immediately that all selected rulebases have been

processed (step 211}.
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What is clainmed is: 1. A nmethod conprising:
sel ecting at |east one set of rules froma plurality
of avail able sets of rules upon occurrence of an

WHehlok@hating to an access to at |east one @@%ﬁﬂz’o@@osass

by at | east one of a plurality of clients, each
client of said plurality of clients being configured
t o manage anot her feature of a single device, said
sel ection depending at | east on one of a type of said
event, a state of at |east one of said clients and a
sY$ikenil$bat enanager aamny:img shiad S ert@bsdt iseasstop

one set Ofn&q& é%rﬂf%lg lﬂgr oﬂr?gcééﬂf¥51 adions in

cOREFSPE A i A~ an access t 6 sai east one resource
a¢®@rdongceoaseaﬁ<ﬁ®dﬁ31@ﬂlent inferesnpangnd 20

plurality gf t@\@ﬂ% 2 lie sets gfgr uhes LoOMrdsescat

Ieas a mxing ru ase conprising a li1st of ongoing
acoinirbilesctiong sto ofblighc shrnglpeguektant 15 has gRela

canbination of Lach,QNUQisRgastbyity with each

i ncom ng request, mhereln each conbi nation conpri ses.
at | east

There is only one resource control acticn foxr which the
‘phone client 15 is a scurce. The type of the action is
ramp down of the volume, and the target ofrthis resource
control action is the music player client. The client
manager 35 removes the resource control action from the
scurce array of the client info component 20 associated
te the phone client 15 and from the targét array of the
client info component associated to the music player
client. Moreover, it removes the ramp down action from
the work request contairer of the client infc component
associated to the music player client and includes the
reverse action, in this case ramp velume up back to the
clients target level (step 213). It has toc be noted that
the music player client might have issued a volume
request in the meantime. Thus, the clients target level
to which the volume is to be ramped up is the one in
original reguest container 21, which is not necessarily
the same as the volume level that was set when the ramp

down action was invoked,

The client manager 35 then composes'(step 214) and sends
(step 215) response messages to all clients 15 via the
client interface 31. More specifically, it copies the
current stream properties from the work request

containers 22 of all active or suspended clients 15 to

the active request containers 23 of all active or
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one rule indicating how the incom ng request is
handl ed and at | east one rule indicating the

i mplications of the incom ng request on the ongoi ng
Wwebhbd4jokssz1 2. The nethod according to clai m 1,pcr/B2006/054568
wherein said event is a received request from one of
said clients relating to said access to at | east one

- resburce; mherein said at | east one set of

I d f I | f
Sk TP I, i e Al 38 S
ofthsaadceleqamatoga csft athe ofingt hertehd emm@ieid agpd the

S: Ef:neé L& o egagr{érs%'bg gelgct ofh @led S‘%?at €nSets

appli o Sard request, res in a
d@¢o§goh1¢@ what extent said request is granted; and
wherein said access to said at | east one resource by

said client is controlled according to said decision.
The clients 15 acknowledge receipt of the information

via the c¢lient interface 31 (step 216).

The client manager 35 may thereupon inform the
controller 33 that the access control processing has
been completed (step 217). The controller 33 may now ask
the hardware interface 34 to stream information from the
client manager 35 to the hardware components 10 via the
controller 33 and the hardware interface 34 {step 18).
As a result of this streaming (step 219) the ringing
tone will be stopped and the volume of the music player

be ramped up.

Finally, the controller 33 may terminate the access

control processing (Step 220).

While there have been shown and described and pointed
out fundamental novel features of the invention as
épplied to preferred embodiments thereof, it will be
understood that various omissions and substitutions and
changes in the form and details of the devices and
methods described may be made by those skilled in the
art withouﬁ departing from the spirit of the invention.
For example, it is expressly intended that all
combinations of those elements and/or method steps which
perform substantially the same function in substantially
the same way to achieve the same results are within the
scope of the invention. Moreover, it should be

recognized that structures and/or elements and/or method
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3. The nethod according to claim2, wherein a
priority value is associated to each client and
wherein received requests fromdifferent clients are
WwWoeeemsed; i n an order of associated priority pealiBage/054568
4. The method according to claim2, wherein applying
said at |east one set of rules is interrupted by a
further recei ved request froma client having a .

5 BRLOR! LYa /e NG MBLROLLABC0RIL G Oy iHralaiy2,

fu &r conprising mning a category
saligcdloisert fbeMo@Jgsemka:rdi@@rte@tfu Rpe atmr@’arsitorbﬁ@yS bE
Of: 23, LEQR 2, LAY alidilok OfiBYBLLADLE RIS igled Wies

epen ng In addition on said category of sa
cldvegester apphydhEwdd nsalteated @i@ﬂqefeaalstma&ﬁ@rsétf of

“He%%ggn ﬁaigereﬁ@eﬁg ﬂr%k'lﬁgeﬁ‘EEQHnttl%ré@& calegary
sai ient, or both. . The nethod accord Cgaﬁgp
[

clldmiited POEY hey EesHShEyY thesﬁ@@ﬁ)%g@%ﬁk@r
r%@%%§56905@§§99nd|ng to the received request,

conbi ned wth preceding requests fromsaid client, if
any; storing a work request which is initiated
with said original request and nodified while
applying said at |east one set of rules; and

'storing an active request corresponding to a fina
wor k request. 7. The method according to claim 2,
wherein said plurality of available sets of rules
conprises at |east one of:
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a m xing rul ebase conprising a set of rules relating
to other clients; a routing rul ebase conprising
a set of rules prioritizing inputs and outputs;

an effect rul ebase conprising a set of rules defining
which client is allowed to control which of said at

| gRSt 0BEe-ILSALNCEs: a security rul ebase
conprising a set of rules relating to security

requirenents for the access to said at | east one

Fresource. . - s Cgmgfigﬁﬁée limtation rul ebase

cohprising a se s defining various
l'imtationslefthaydwarbeast ome sodt waf erlilest Ardona

rul ebase conprising of et of rules definin

Var | GouiT4 b a7 b or L SpTtuarks O Pyl Fgfhpdeoccurrence
limtapion Lylepase: §o0RGI 8bNgnaasetsof chubes1East one
resol ving resource conflict ‘situations; and a

n
exceptiorurat dhasat chbapet sPhg af setPRrAbLEY @&f FhiAQES.
exceptions.. 8. The d ] o-¢lalm 2y -1

b tc}%%%¥ ofnEé?&gg?@fgigfg?o%uf%%@#gk being

wher efA° one” 0 set

i npl esBRE eguiad atbonanafec aasonhiégufastonematr axsingle
assigning to each possible t reques peci f i

f.
deci sfeniedr eatH a@b@%Fla%aﬁggﬁﬁ?hngnagaﬁagaf P%ang of

one sgt ryFes.i - o 7081 Mel hodaaecoedhng1base! sha 3¢
mhere%ntgé?d app?§?n3 said selegted set of rules
conprised thkeémysaaséparavetdecssadason how said

recei ved request shoul.d be handl e e
in said s%?@#Y%%gs%?l%fS?g?%g?ga%g g%?%%t?ﬁ% gg@ b
deci si@nebaviaguat ghgat 8sh gept exbnspendfic i mpact

arong saig GeciPi Ny LeSHLELDg P01 0.2 L1ULEShe one
resource according to said decision;
wherein said plurality of available sets of

rules comprises at least a mixing rulebase
comprising

a list of ongoing activities,

a list of incoming requests,

and arcombination of each ongoing activity
with each incoming reguest,

wherein each combination comprises at least
one rule indicating how the incoming request is
handled and at least one rule indicating the

implications of the incoming request on the ongoing

activity.

2. The method according to claim 1,
wherein said event is a received request from

one of said clients relating to said access to at

least cne resource:;

42



10. The nmethod according to claim?2, wherein said

deci sion conprises one of accepting said request,
accepting said request with a nodification, accepting
said request with a nodification of another client,

and rejecting said request. 11. The net hod according

to claim?2, wherein at |east one of said set of rules
conprises rules which potentially affect_an .access to

a resour c@REHhGtREt & gt 197° Hie es 13
accor di ng. { 9y ¢ Al Iy WORK £1 1 89 g elfectain: Atk s of
access ' to a resource by another client . is reversed )
in casel@s respidmaccieskeassudn i oree febriaid o Freyuektsaid
is stopped by a new request. 13...The e i ng
to clEFmeste Lﬁt%@t%o%r?gil%@ Thorm n%ﬂgg? }%ﬁ%%{ﬁt
whet her.a.request is accepted, accepted with a

modi fication or denied. 14. The Method according %o i
claim 2, fhetdier sohprisiegteestbritifa StartFofCeach s
of sajd clients that_exi f ope5@pPpl Y& N s@i gecision
seIec%%da%?f+%§s¥go%%lée%é§€e$§fegssin .c%se apply?%%l
sai d sgl geiedeateheasiidneesetsofisuyeanisdabord ed

bef ore bei ng conpl eted. 15. An apparatus, conpri si ng:
a plural ithEePlnetdldfacefas; ° ggl%.?%l%e%% ettion
COﬂDOP\?ggufggfbgugggdt Q1 s&hectsaktohenstloneasebraing to
rules fromsaid plurality of sets of rules upon
occursehndedetianoevent relating to an access to said

at | east one resource by at |least one of a plurality

of clients, a plurality of clients, each client of

said plurality of clients being configured to manage
anot her feature of a single device, said selection
depending at | east on one of a type of said event, a
state of at l|least one of said clients and a system
state; and a controller adapted to cause an
application of each set of rules selected by said

rul e sel ection conmponent, said application resulting

in a decision, and configured to cause a control of
said access to said at | east one resource according

to said decision;
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wherein said event is a received request from one of
said clients via a client interface and relating to
sai d access to at |east one resource and said

W55ShQ74 S @ decision as to what extent sai fictafd@mlsases
Is granted; and wherein said plurality of sets of

rules conprises at |east a m xing rul ebase conpri si ng
a list of ongoing activities, a list of incomng
requests, and a conbi nati on of each ongoi ng
activity with each i ncom ng request, wher ei n
each toahidtaicddoaceoppihseso atldeast, emerethea priority

i ndi catj ng .how the.incqom ng request_ i.s n d at
| cast CHHE i A ERE D CHAT R Iodi: Pae AFE P
i ncontaeirequestiuenttheérongdi Hpactt wltigntsl16reThe
appar atus. AeOrdiNg Lol abin Ao, oL kheL SOHPEL Sy DM .
cli ek Tnterface a apfe% t0 recelve a request

relating to an access to sai-d at | east one resource

from.one of5al QC%;CSEL to c1dherel ram%r_@_ezﬂusﬁgligmg‘
récei ved fromone of sarfd clients via said clien
i nt erf$aick sndepsitabhagstd @h Hekass s 5t dNARTFERSEC ofe 2

resoug ﬁéyn@%5§§§e§a£gq§¥§9tfféﬂZgﬁdﬂieh@ ABv8RE&ESS
to at east one resource;
_ higher priority.

5. The method according torclaim 2, further comprising
determining a category to which said client belongs,
and selecting at least one set of rules from a
plurality of available sets of rules depending in
addition on said category of said client, or
applying said selected at least one set of rules to
said request taking account of said category of said

‘client, or both.

6. The method according to claim 2, further comprising

étoring an original request corrasponding to the
received request, combined with preceding requests
from said client, if any;

storing a work reguest which is initiated with
said original request and modified while applying
said at least one set of rules; and

storing an active reguest corresponding te a

final work reguest.
7. The method according to claim 2, wherein said

plurality of available sets of rules comprises at

least one of:
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wherein said rule selection conponent is configured

for said selection of said at | east one set of rules
fromsaid plrurality of sets-of rules, depending at
waizo7ieesi on one of said type of a request rRGaRYREIs1568
via said client interface, said state of other

clients and said systemstate; and wherein said
controller is configured to cause said application of
each set gfm{gﬁﬁs S I%Fted by said rule %gl cti$n
conmponent % i T EshINSE S5 s GPUP T guest? ridceied vFa
sai d cilaning terd@dee, cddedtapplication resulting in
sai d deci si : t nt_said. . request.is

to .be gré%téékgéhéygé%ﬁgéégr%%mﬁ%l%%ﬂ%éi§§¥ﬂ%% rules
cont rpridéngtofirgpiithratcessdt ousaiidsat | east one

resour ce ' [ i c ' t0-.sai d.deci

1 The. apbaraue asaopateotolbieidy 84 B, ShE5s
conpristrgng rédguestcigeebel adapt @ted ccausgral which of

processi 0g,0f; JLGUeSES X ghients received via said
client interface in an order of priority assigned to

sai d cli entscurg. LyThe L appar atempiaeddidiengetoot| aihes

15, frethem£omprd-sirgrd shientofmnage adapt ed-tos o
manage an exchange of inforfmtion wth said plurality

of cif%ift £t 1¢asthergpparatiRkeaccording to clai m 16,

further comanisiRg aifQNPENGN-CRINHQUIRHE9sing 2 set
determ ne a cat%%pny to which said client bel on

_ . S,
wher €t’n SHiSF AFfe NdB8LeERTHAUE ohgbréht: ons @SnFﬁE‘g‘FW?

to sel ecta abieast ongiseti®f Fulds e emmprpbunglds
of avail abl e iets of_.rul es depending .in addition on
sai d Tt &gory6F SEFITERT RIIYS HOHSR 1058 dO T

cont raaldterares configured to cause said application of
said selected at | east.one set aof rules to sajd

request fakithg GEEolnt ot t+d FLeElégsSr §OBPTsate @ set

clientf, roiies for resolving rescurce conflict situations;
and
an exception rulebase comprising a set of rules

defining exceptions.

§. The method according to claim 2, wherein at least
one of said set of rules is implemented in a form of
a configuration matrix assigning to éach possible
type of request a specific decision for each aspect

dealt with in said at least one set of rules.

9. The method according to claim 2, wherein said
applying said selected set of rules comprises taking
a separate decision on how said received reduest
should be handled based on each rule in said
selected set of rules, and selecting a decisicn
having a greatest context specific impact among said

decisions resulting with all rules.

44



bot h. 20. The apparatus according to cl ai m 16,
wherein said plurality of avail able sets of rules
conprises at |east one of: a m xi ng rul ebase
conprising a set of rules relating to other clients;
a routing rul ebase conprising a set of rules

PEHOrtht ZhBghbAPYE S0 ARUNQUEPUESAIAT2, wherainekheat
rul ebase conprising a set of rules defining which

cl i entleiss abh ovetor bsednerel OhhiehehF 134i 8248 Feayest,
one resour

e; - Lity.ruleb : kS
set o?c?%Pg%ﬁge?%%gnﬁégggggc%%ﬁﬁygr@égfgggg%%éthra
t he a@@@é?ti@g8§éﬂdatehﬁast ohehr esnudtéicationaof

hardware limtation rul ebase conﬁrisin a set gf
r ul es2dethar ngl vaRtoudnti #FE SEFORY BﬁlaaFaﬁH?é,
a software linmtation rul ebase conprising of a set of

rul es defining various limtations of software;
11. The method according to claim 2, wherein at least

one of said set of rules comprises rules which
potentially affect an access to a resource by

another clieht.

12. The method according to c¢laim 11, wherein said
effect on an access to a resource by another client
is reversed in case a resource access resulting from

said request is stopped by a new reguest.

13. The method according to claim 2, further comprising
informing said client whether a request is accepted,

accepted with a modification or denied.

14. The method according to claim 2, further comprising
restoring a state of each of said clients that
existed before applying said selected at least one
set of rules, in case applying said selected at
least one set of rules is aborted before being

completed.

15. An apparatus comprising:

a plurality of sets of rules;
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a resource |limtation rul ebase conprising a set of
rules for resolving resource conflict situations; and
an exception rul ebase conprising a set of rules
defini ng exceptions. , 21. The apparatus according to
claim 15, further conprising said plurality of

clients and sai deatcheast congonessuccafigl2edThe select

apparatus according to claim 21, conprisi far .e
of saitd lekisénge set i 6M1&Sn:kt|fOF‘e&&é§t P@%ﬁta%lr‘%éf%%

arrag%%% f%rfﬂigg'%%owqd@8d¥ﬂ@ﬂcer%qug%tevent relating
corr spon& ng to a conbination of all current
request suf emesal docldeent at leasg Work resqrese by at

contai ner arranged for starin rk.reque G of
i s i fivdsdt BSnitth S dl r&%lgﬁyngﬂfarc\gfggts’an%d%r%o itied -

whi | e.applod Ngasal diatedieast saienelsatalofiy wies;liands

an active request container arranged for_storin n

act i e imepn westt icnryask gehdiaig 3% ﬂ&ﬁﬁ&lrreegiﬁs&t .

23. The apparat.us. accordi Clai o6, g whered maedst on
I eastS]ﬂl'gzlenges—,\?zi‘lc ’sestca oC? %%%C&-lﬁs@idr?pﬁfeglne\rﬂb:d in a

f or mafe afcanfdygwr aid cm imhtaventassi griatg taf edehleast one
possi bl e type of request a qugi fi adceec-i sion for each
aspec® dedld Wit GH ¢ atYT'e48t° 6he 'set of rul es.

24. The appalatus AGCUSHNGEd o &l @iuse Gin whgyeicrisaim of
controller 1s configured to cause an applicatio

. of ,
sai d satlecied skbtrofes ekeEoIHrISi TRyt aw%ﬁ; %efecuon

separ at e deci sion pn how said. recel t5 shos 8 on,
be ha?ﬂ?%%”%ts’edsaojngea V\i%%gl-clgrg %a%/lgpts{ell?%ﬁda chut? ofml’1

rul esyn@neosel aetédgea desisi anchaviol of greht esgcess to
context specific inpact am)ng sai d decij si ons L4
resu|$¢i@ Wt}ﬁeaqs‘q; c?raqaege_asou ce according TO sail

decision;

wherein said event is a received request from
one of said clients via a client interface and
relating to said access to at least one resource and
said decision is a decision as to what extent said
'request is granted; and \
wherein said plurality of sets of rules
comprises at least a mixing rulebase comprising
a iist of ongoing activities,
a list of incoming requests,
znd a combination of each ongoing activity
with each incoming re@uést,
wherein each combination comprises at least
one rule indicating how the incoming request is
handled and at least one rule indicating the

implications of the incoming request on the ongoing

activity.

46



25. The apparatus according to claim 16, wherein said

deci sion conprises one of accepting said request,

accepting said request with a nodification, accepting

said request with a nodification of another client,

and rejecting said request. 26. The apparatus

£ Oroel NG 1,0 6 1@k 4N e o MinBE @i o at 14 ast 5 pnewotheai d

set of rules conprises rules which potentially affect

© an acuewsriDing resourert By ERbtHe? IRt 97 TSR VC @
appar at us_accordi | ai het: OMpPrisSiHHyg éne

cli enlie%‘?sgif%%ga%‘# ?%‘gr%lén‘li‘%gﬁ% oEe AL se

whet hess @i Feguessn i snaceeptaikl atteptad with a

nodi fication or denied. 28. The app rat us gc&@rgéﬂ@

to clai mIBTEii thereEERPr.i STy 4" Conponen

Confi&&%é§k§°%{§3§91§ a1 stat ei pfceepgbeoinsardlaetientso an
that existed before applying said selected at |eas

one satcafsriubest leashsenappP§PrgcareBEl et ed™H

| east one set_of.rules i d, hef or N
conpl BYLH- FoHT RS %%p%ﬁa?ggéégcggd%ﬁgf%%ggIg?ﬁw15,

wher e} 85 s@t &= apparatus is one of a nobile.

communi cati on device, a - Iag og and a ﬁersggﬁlis

conput er . WiBpre i chp pd et have ge ELPRasPBRE“Chi p’

sai d g@n%f?ﬁEegnfofh59i§°§95b§tﬂ9h arpkuial htylebst one
rufes;

sets © a rule selection conponent
conf i gut edft pusekettomt skédsplonalssy eof paFesofr shtes:

id pl it f ts . of I ‘ : o
cvent SPBPANHAY O S dcteett BhsHRa 8T Fauet ghg L

I esoupgg, ¥t akecbeastqoneaobaadpkat ahit ynobrébicent spid
each client of said plurality of clients bein . and
confi gbred 06 ABhageCansnhér aPeafard G¥S4CY) ﬁgF‘Ee'

devi ce, S%hdrgﬁhegghancgﬁE§BQE€9 at Least gARcaNecOtadse

type of sald éveni, a state of at |east one of said

clienkgiandpplsystemnsbdt epcanget of rules selected by
said rule selection component in response Lo said
request received via said client interface, Said

application resulting in said decision to what

extent said
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a controller configured to cause an application of
each set of rules selected by said rule selection
conmponent, said application resulting in a decision
and configured to cause a control of said access to,
said at | east one resource according to said

decision;lgﬁﬁggkni%ak@ eveRiraind ed, I @€l et Tiegurest to
from one of said clients via a client interface an
rel atdang et casal doadeedd ity & [Sedst a&r‘?@srse%rst?emgr‘?&

sai d .deci,sion is_a_deci si tq- t saldy a3
requestSits O&Eaﬁtegg;urgﬁd%%gﬁa rﬁzqsl\gltPl Sﬁjércgrﬁ%riﬁg% sard
sets pfcirdalgs conprises at |east a mxing rul ebase
conprising a |ist of ongoing activities, a list of

i ncom ng requests, and a conbi nati on of each
\%thp.mﬂ% aaia&:l]a\gattyﬁéswat&c?&f:ﬂig‘ REPM NG of e@iesturther

Wher ein e conbi nati on conprises at |east one rule

i ndi eatning iow teherdnoorti e ieseties HehdiBeart at

| east one rule-iqgicatin t i ol i : ;
i ncom SIS t© H:%%%e%%sggo&ngéﬁglc%nﬁssf tr)clg.ltcéf’&feci heia said
client interface in an order of priority assigned to

said clients.

18. The apparatus according to claim 15, further
comprising a client manager adapted to manage an
exchange of information with said plurality of

clients.

19. The apparatus according to claim 16, further
comprising a component configured to determine a
category to which said client belongs, wherein said

- rule selection component is configured to select at
least one set of rules-from a plurality of available
sets of rules depending in addition on said category
of said client, or wherein said controller is
configured to cause said application of said
selected at least one set of rules to said request
taking account of sald category of sald client, or

both.

20. The apparatus according to claim 16, wherein said
plufality of available sets of rules comprises at
least one of:

a mixing rulebase comprising a set of rules
relating to other clients;
a routing rulebase comprising a set of rules
prioritizing inputs and outputs;
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31. The chipset according to claim 30, further

conprising a client interface adapted to receive a
request relating to an access to said at |east one
resource fromone of .said clients, wherein a

request received fromone of said clients via said

client inkertageandunebabiend @ raRidgCassetoodt rules

| east one resource conprises said event relating to

an acdefsntiogawhlicdscldsatr dsogrldewed to weaiaion shilgh of
rul e sel.ection _conpaonent i s adapted for said

selecfﬁ&% 6 g&ﬁ&taP eeggﬁogﬁg%get of rules fromsaid

pl uralityaokesetstf rilkessedependingngaid sat b&astiles

on one of said type of a request received via said

cl i enteilgfdnPake s&&d 1dvate W t6IRa- SclfiPgnt-deafgcess Lo
said §§§Begksﬁg5%{ apd wherein.said controller is

adapted to cause an application of each set of rules

sel ect ed hyhsaddarel éigéltedttioon redmpesentompriedpansge set
to sai d. request, recei ved vi.a sai-d_client interfac .
sai d ngrﬁlg&tgi OF AR5 VARG LN s it EE ST §NSn O o ML A e
extent sagpdsbeguast 1Sntie ke ogr antedasandcagapteddat of a
cause said controlling of said access to said at

| east S6fe OfegBdece Aoy 184N dETdRSaddBidiadgors &4i d
deci sign, . 32.. An apparatus conpri sing: nmeans

for sélécting’at |east one set of rules froma

pl ural ityaofresetizcef linli¢stipon rodebasencenpfrianng a set
event relating _to an access to at | east e resaurce. .
by atoﬁe§§ﬁe§n§06frgsﬁlﬁﬁﬁﬁiﬁfsgpqﬂei&ﬁpgﬁlggcﬁl uatLons;
client@f said plurality of clients being configured

to manage another feature of a single device,
dependi ngaat ekeadt ion oHechRsg OppeTrasisg @ egénefl gules

state ,of..at. | east one of said clients and a
defining &éxcepilons. :

21. The apparatus according to claim 15, further
comprising said plurality of clients and said at

least one resource.

.22 . The apparatus accoiding to claim 21, comprising for
each of said clients

an original request container arranged for
storing an original request corresponding to a
combination of all current requests from said
client;

a work request container arranged for storing a
work request which is initiated with said original
request and modified while applyiﬁg sald at least
one set of rules; and

an active request container arranged for storing
an active reguest corresponding to a final work

iequest.
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system state; nmeans for causing an application of
each selected set of rules, said application
resulting in a decision; and neans for causing a
control -of an access to said at |east one resource
according to said decision wherein said event is

asnecehvedppeddest bremranagotosaidinl ient sheraimeans
for receiving a request and relating to said access,
to at leeast obpecfessifcecan@isaidcdedpsignlegegted 1n a

deci si.gn_as -t . . saij u 1S, 4 e
and wherE TS S HORE R Ry o R RS PR ey esh
at | epsksablextpger vlfebagecsonpr bsengfacl deciefion for

ongoi ng activities, a_list of incomn equest s,

and a?ééﬁb?ﬁE?FEndﬁﬁléaHﬁtBnQBiﬁGlELF%VﬁF%S i PR sEh °F
_|nankﬂgegequest, wher ei n each conbi nati on conprises

at | east

24. The apparatus according to claim 16, wherein said
h‘¢ontroller is configured to cause an application of
salid selected set of fﬁles comprising'taking a
separate decision on how said received request
should be handled based on each rule in said
selected set of rules, and Selecting a decision
having a greatest context specific impéct among said

decisions resulting with all rules.

25. The apparatus according to claim 16, wherein said
decision comprises one of accepting said request,
accepting said request with a modification,
accepting said request with a modification of

another client, and rejecting said request.

26. The apparatus according to claim 16, wherein at
least one of said set of rules comprises rules which
potentially affect an access to a resource by

another client.

27. The apparatus according to claim 16, further
comprising a client interface configured to inform
said client whether a request is accepted, accepted

with a modification or denied.
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one rule indicating how the incom ng request is

handl ed and at | east one rule indicating the

i mplications of the incom ng request on the ongoi ng
activity. 33. The apparatus according to claim 32,
further conprising neans for receiving a request

relat igpg jigeEls 3‘1&9%%40%&11'9%@ dieast 19e fesounce

from one of “sai lients ~ wherein a request

recei vethpirieirgnes aforgairgnel icomifs gvir@ds dicd nvsass <f ¢r state

recei vin are est i&relatln 0 _an.acc to

| east O&n% csé_‘ﬁcg &\eéntt h%éq ats |lnSgtet 0 aifoé:cec gjglylng
to at |a§%§tseqré%ﬂe%§%ltr gesastherel esaiod mears;,f dn case
selecting at |east one set of rules are neans for

sel ectippg vind easid civd esdedofrty dicgs tf R &1 @falilps 1s
of sets, O Juhes depending A, é;ll%ac%td on one of a type

of a receéived request, a-state of other clients and a

sysfen1state " wherein sald neans for causing an
ap |cat|on of each sele ed ul are neans
0§ REPET Ao |a€§tqr&f+ 28 doved et 3y satd

ruI es b%a‘i']:art%(‘sehv@d)ﬂee%%t ,mo‘iﬁllda %ﬂhﬂ&ﬁtdaﬂ;rion device, a
resulting in a decision to what extent said request

i s grdmpegp amgl a personal computer.

30. A chipset having at least one chip, said at least
one chip comprising:

a plurality of sets of rules;

a rule selection component configured to select
at least one set of rules from said plurality of
sets of rules upon occurrence of an event relatingr
to. an access to said at least one resource by at
least one of a plurality of clients, each client of
said plurality of clients being configured to manage
ariother feature of a single deﬁice, said selection
depending at least cn one of a type of said event, a
state_ofrat least cne of said clients and a system
state; and |

a controller configured to cause an application
of each.set of rules selected by said rule selection
component, said application resulting in a decision,
and configured to cause a control of said access to
said at least one-resource according-to said
decision;

wherein said event is a received request from
one of said clients via a client interface and

relating to said access to at least one resource and
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wherei n said neans for causing a control of an access
to said at | east one resource are neans for causing a
control of an access to said at |east one resource by
said client according to said decision. 34. A

sof tware program product in which a software code is
stored, saiglh$aofdupseosotds ahenchbel g execotedabyeatent
processing unit of an electronic device for realizing
the forldwiemuest issgraetdiy atd| east one set of

rul es fn%ﬁékéﬁﬁr$gi&y pl-avail abFessed sopf -nukgs
upon occurrence of an Bvent re ating to an access to
at | eastponess esoul eesbyaanikeast rohebafeacphprakinyg
of clients, each client og.sagd Flurality of
clients bei%gl%%Ff?gngaofﬁgnﬁﬁ J& hndther feature of
a single deyi £es+s8kdinsehesryi e8qdependi ng at | east
on one of a type of said event, a state of at |east
one of sai daedli encembhdabisysPéntatht @ngappPyPRGITATY

Selec&ft aéaéﬁafﬁcgﬁ§n8e£e8£est, o
wherein each combination Coﬁprises at least
one rule indicating how the incoming request is
handled and at least one rule indicating the
implications of the incoming request on the ongoing

activity.
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rules, resulting in a decision; and control l'ing
an access to said at | east one resource according to
sai d deci sion wherein said event is a received
request fromone of said clients relating.to said
access to at | east one resource and said decision is

azdecrfLOBnapske Whabraexhgntosaldimeguestuirshgrant ed;
and wherein said plurality of available sets of rules
Fonprtg@graﬁln@agtcélﬁn%ihgt?aﬁéﬁﬁsédéeﬁﬁﬂi§Pn§eﬁelve a
list of ongoin Lvities, ' Lhaegm -
requeg?g?egﬁdrgl%g%ggna?i%ﬂ %Fhég%he%néggﬁgbgggfiffyone
Wit h eagbuirfeofirbg begquest said clwhetein each

conbi nation conprises at | east oneargle i ndi catin

how t he | HeBRPHY RefGERESEsTREAENEd ShdmaPlFed : ghd

rule pndigati pgatbeihmphiicati 9RscpFatBeahACOBIAGing to an
request on the ongoing activity. 35. The software
pr ogr amcpeedtot akcderdingneorebabirg4comprises said event

relating to an accesskto at least one resource;

wherein said rule selection component ié adapted
for said selection of said at least cne set of rules
from said plurality of sets of rules, depending said
at least on one of said type of a request received
via said client'interface, said state of other
clients and said system state; and

wherein said controller is adapted to cause an
application of each set of rules selected by said
rule selection component in response to said request
received via said client interface, said application
resulting in said decision to what extent said
request is to be gtanted, and adapted to cause said
contrelling of said access to said at least one

resource by said client according to said decision.

3
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wherein said event is a received request from one of
said clients relating to said access to at | east one
resource, wherei n said selecting at | east one

set of rules conprises selecting at | east one set of
rules froma plurality O available sets of rules
dependingasphdatts| easproninge of said type of said
request, a state of other clients and a system tatf'

§ LU &8

wher ei n apptys ngPh Sl eeteddset oferhl ¥R CBFpr?
applyf?&msg!glﬁfgffﬁfdoﬁtsé€§55f09§l§§tu9£n occurrence of

rules"to said reques resulting in a decision to
what e&xteménsardlaeimestoi snt acpesyrhnt ed; Laagt one

e D Sa e T APLLLO%, 3L, BPoeSRReselg ok, besshes,
sai d atc-heasticfhecresQuacglbyasaitd oFi enfeatsobding
to sai d deci sion.
configured to manage another feature of a single
devide, dépending at least on one of a type of said
event, a state of at least one of said clients and a
‘System state;
means for causing an application of each
selected set of rules, said application resulting in
a decision; and | 7
means for causing a control.of an access to said
at least one resource according to said decision
wherein said event is a received request from
one of said clients via means for receiving a
request and relating to said access to at least one
resource and said decision is a decision as to what
extent said request is granted; and
wherein said plurality of sets of rules
comprises at least a mixing rulebase comprising
a list of ongoing activities,
a list of incoming requests,
and a combination of each ongoing activity
with each incoming request,
wherein each combination comprises at least
one rule indicating how the incoming request is
handled and at least one rule indicating the

implicatiéns of the incoming request on the ongoing

activity.
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33. The apparatus according to claim 32, further

34.

comprising means for receiving a request relating to
an access to said at least cne resource from cne of
said clients,

wherein a request received from one of said
clients via said means for receiving a request and
relating to an access to at least one resource is an
eventlrelating to an access to at least one
resource; |

wherein said means for selecting at least one
set of rules are means for selecting att least one
set of rules from a plurality of sets of rules
depending at least on cne of a type of a received
request, a state of other clients and a system
state; _

whereiﬁ said means for causing an application of
each selected set of rules are means for causing an
application of each selected set of rules to a
received request, said application resulting in a
decision to what extent said reguest is granted; and

wherein said means for causing a control of an
access to said at least one resource are means for
causing a control of an access to said at least cne

resource by said client according to said decision.

A software program product in which a software code
is stored, said software code when being executed by
a processing unit of an electronic device for
realizing the following:

selecting at least ohe set of rules from a
plurality of available sets of rules upon occurrence
of an event relating to an access to at least one

resource by at least one of a plurality of
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clients, each client of said plurality of
clients being configured to manage another feature

of a single device, said
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35.

selection depending at least on one of a type

of said event, a state of at least one of said
clients and a system state;

applying said selected at least one set of
rules; resulting in a decision; and

controlling an access to said at least one
rasource according to said decision

wherein said event is a received request from
one of said clients relating to said access to at
least one rescurce and said decision is a decision
as to what extent said request is granted; and

wherein said plurality of available sets of

rules comprises at least a mixing rulebase

comprising

a list of ongoing activities,

a list of incoming requests,

and a combination of each ongoing activity
with each incoming request,

wherein each combination comprises at least one

rule indicating how the incoming request is handled
and at least one rule indicating the implications of

the incoming reguest on the ongoing activity.

The software program product'aCCording to claim 34,

wherein said event is a received request from

one of said clients relating to said access to at

least one resource,

wherein said selecting at least one set of rules
comprises selecting at least one set of rules from a
plurality of available sets of rules depending said
at leést on one of said type of said request, a
state of other clients and a system state;

wherein applying a selected set of rules

comprises applying said selected at lLeast one set of

51



rules to said reguest, resulting in a decision
to what extent said request is to be granted; and
wherein said controlling said access to saild at
least one resource comprises controiling said access
to said at least one resource by said client

according to said decision.
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