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RESOURCE CONTRCL FI ELD OF THE | NVENTI ON The invention
relates o a nethod for controlling an access to at

wo e@se@ne resource by a plurality of clients.Pdh#B2006/054568

invention relates equally to a correspondi ng resource
control arrangenent, to a correspondi ng chipset, to a
correspondi ng el ectronic device, to a correspondi ng
apparatus, and to a software program product storing a
correspondi ng software code. BACKGROUND OF THE

I NVENTI ON Various el ectronic devices offer a nultitude

of features that havgzﬁsguﬁla%r%omotsl_ﬁne resources, for
0 output. TN

i nstance a single au e case of nobile
phones, for exanple, new features are continuously

introduced on_top of traditional telephony
Fﬁﬁ&piBﬁapﬁpy;ngngoNesult, ener gi ng nobi | e phones

and ot her nobil e devices have to cope with conpl ex

mul ti medi a, use cases and conpl ex requirenentiéfor

¢BRctrVentirBdral 86RsuRpt PolcTEagnhieFi ERPTRBNAGIAGPA

nespest t¥esteatHse ARY reguestef By LNplaneeisoner
combi nation of playback and/or record, effects, input

shdeBaFpulNPobPVRETARE VBlaRBS 8EE2LllYhiPedot her

ehi-eptsoanenst kbkoactbveonfrbi chrsghgehicheat upeg may
thus result in unpredictable use cases that cannot be

FESEPTRENGSNAYCEIRPRE, pEPORI F9TBASEANEERBPSPOASITANLC
BQVQEEEyt865U§oE£8¥béﬁaiH¥ Qﬁ§§gs€hgveaﬁbl€Bta'§099%are

suited to include sufficient informafion to resolve
poapkex DsedoaSestosinoeaapproprbandipei spftyayal aede.
vary fromone use case to the next. A client, however,
is not aware of any ongoing activity caused by ot her
SRACEARSUND OReTdBVIIUEENEAAN

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

single audioc output.

In the case of mobile phones, for example, new features
are continuously introduced on top of traditional
telephony functionality. As a result, emerging mobile
phones and 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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thus, the client itself is not able to deduce the
proper priority value that should be used. It has

wWo b@reére been proposed to pass in addition tPCHIB2006/054568

priority value an additional value or a set of
addi tional values, for instance a priority preference
value. The priority value and the additional value or

sekRlcvalues ican thenobesgvyakuated;hy1mBans ekisomBt
sof tware code or by hard coding. According to the
18EPIES L8OBLG EGtlgR SDRO6X SyRbicances, SBera
BELEARE 1a kO aX 2Rl eyl e s THIREY otk ¥RLeh erence o
iIPref "is a priority preference that expresses the ,
raeunexgf. thelpendri bpvweliat, cas betneneret peafigr ongoing
: .ty .0r [ d.qual it f . thisqls
TS AREES) POy Prar Lo eReBT e t hon PRS aati o data
itsutsi, mt heendiiteinve 1 tThe fplaybatck abper abi dadfiael shief prbper
gan0L hapasn when r edueshed but degr aded output such
S mxing or nmuting i's all owed. PP this is set to
EMdaPriorityPref erenceQuality then the audi o data

XaETe EESIEE RGE 0B aEGr SRstcny Wit Hg oF R-tFnbs @

pribeiplyayback eperatiiotonsldekayedounti kethefsound

devi.ce i s_avail abl e for .excl usi ve use. LE this_is set
O EMISBR or Py B el TorentETRRERNGOALPEY ¥ hBRSERESNCE
audiue .datha psibethyt vaeuandnguahit yasensohivevaThe or
playb%ck 9 eration Eail i f i; canno haggen

P dalayios Cofie SHEENES SHAAPPLEOSEY] T RE8n08nEPBRal
cempaaent souespensiybhartiotcamAgagi ng concurrent nedi a

consunpti on use-cases are conplicated and difficult to
mai ntai n and extend. On the one hand, the | arge nunber

@Ec%&ﬁ@@biQﬁsthaaPSQEXe@C%Qr3@@rﬁﬁgtﬁaﬁ oper abi-oByRAbian
%g,eggggr%2&%agg¥tc%o%rgxample, the
TMdaPriorityPreference iPref is a priority preference
that expresses the nature of the priority that can be
none, time (or speed), guality or both time and guality.
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 audio 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
EMdaPriorityPreferenceTimeAndQuality then the audio data
is both time and quality sensitive. The playback
operation fails if it cannot happen immediately at the

highest quality.
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nearly inpossible to estimate during devel opnent tine,
thus it is difficult to cover all use cases. Al so

wo aened2rkes and changes to the resource accesBCTIBO@IS4568

are difficult to incorporate, as they require changes
to the software code or even to a hard coding, and as
under st andi ng and foreseeing the effects of a change

isn sah | %%%%b9k§oﬁ?ﬁu@EhﬁBﬁeh%sdkEEFSHEEbleffBthanaglng
i'mposs$i bl'e. Therefore an i nproved technique for

ceselvireg tt hedeacennbiorsiandufranaghbng eéhe behaviopted

Angdad ¢ -SUMBRY O, THE | AVENE] S Lhgl s an obj ect of

e I'nvention to 1 nprove the managenent of an access
of different clients to the sane resources . A nethod

O%rF%%n %%'E'EQ aEhQCES§§ %u%keke8$t59“8a£E8gHrEﬁaPymay
ural tS 1S propo
ocnpmlgeslsglEbE|ngeaetheasbfoae sétcofonuktesefiom are

f | abl t f |
BRUALL Rt 2rar! B8 25850581 gL LFg URR,REFURL DR,
réseurce iby datff fli east onecoﬁethelalueetsasehe sékeclibar
di I t th
3ERe8 5P, hratBE oot Br Rk Rantotand HoSyEbentte”
stidreculhetaetihedrburther eenphesescapplkyi ogahbes to the

selected at | east one set of rules,.resulti,ng in a
SOCToreR, CPAE. oot A bt AOPEhnErtLbE, COR BFl i ng

angeeessntonyhenat rheaskeong EE@OQEEQCQQC@FdBnghBQge in
this deci sion. Mreogver, a res%urc contro
é##aﬁﬁéﬁéﬁteféﬂteaﬁ%PBPIFﬁgdéﬁ actess t6 E?tléQBPSBthe
resource by a plurality of clients is proposed. The
resource control arrangenment conprises a_plurality of
§8€§G§Pr?uﬁéslmp?ﬁée?egéGPEéqESn?Pélrﬁ??éﬁ@@ﬁeﬁbese

tunther+tcorpHi 888281 hYl €n8ebeRbi9Br is needed.
SUMMARY OF THE INVENTION

It is an object of the invention to improve the
management of an access of different clients to the same

resources.

A method for controlling an access to at least one
resource by a plurality of clients is proposed. The
method comprises selecting at least one set of rules
from a plurality of available sets of rules upon
occurrence of an event relating to an access to the at
least one resource by at least one of the clients, the
selection depending at least on one ¢f the type of the
event, a state of at least one of the clients and a
system state. The method further comprises applying the
selected at least one set of rules, resulting in a

decision. The method further comprises controlling an
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conmponent adapted to select at |east one set of rules
fromthe plurality of sets of rules upon occurrence of

wa@poogwentrli rel ating to an access to the at | easPCDIB006/054568

resource by at | east one of the clients, the selection
depending at | east on one of the type of the event, a
state of at |least one of the clients and a system
state. The f esour ntrol _arrangenent f .
drner bl ShECRErofrer Sdapt et TooEateeo ki ADeTe cHion
oftceatbnset of rules selected by the rule selection
conponent, resulting in a decision, and adapted to
cause a control of an access to the at |east one
reseuee, agcosdbingeé ocdbht solest 54 0femdMt eOVLr cominrol 1ing
el ectroni c_devj ce controllin%?an access to at_ | east

BRedresdtrt® By S°pPhr APRtJSOPUETE MY s2i BIPpFapbbsed T

whi Rt €0IPI h 8650 HE. SANE LOITPOREAT So@Srd hea P OPeSRsht
resource control arrangenent. In addition, the

EPERT + 0BT c2 deviEe hay %Enﬁ??%eofo¥u1%%ta%%% BFroeree

sonerof Lheaghiephs ﬁﬁgﬁﬁéra&&m§f1§@§9aofui@eselectlon

resources. It has to be noted that the el ectronic
G@WP@%e%ﬁya@ﬁ®%$¢yt%esﬂé%¢6néﬁ Lerpt t Pt 2fF of Sohes

plohhengl hent s and/ OF abts0frSPREOTubBE £ESOHF£8Se MY
be connected externally to it. Mreover, a chipset for

é@n@V©mt|ﬁ@l@hl@@c%@samoa@fe$%a§@ one resbtite DY a
pé%@kbéybgt f'i@!ﬁé@ b§£’r890§1‘? ’c}_"béﬁ{'scm:ﬂ?éeéelecflon

conprlses east one ch I p. e at east one ch Ip
depprilses ahelsane @@n@@ﬁe@fst%% t%@ep®6pb@©deV%@bur@e

con 50+fa5£an<9§£@%ne “@%eeﬂgrcm&@@pgﬁétgs %9{%@ state.

con I ng an access to at | east one resour
Ehara$$®yr©¢ coients srproposed. LThehappapmpusses a

EoPLS fér”?&%@té&rt eégﬁéén?na%?ﬁfffétfgg 58Ol set

rom a ural i
of rules selected by the rule selection component,

resulting in a decision, and adapted to cause a control
of an access to the at least one resource according to

this decision.

Moreover, an electronic device controlling an access to
at least one resource by a plurality of clients is
proposed, which comprises the same components as the
proposed resource 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 or some of the resources may be connected externally

to it.

Moreover, a chipset for controlling an access to at

least one resource by a plurality of clients is
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upon occurrence of an event relating to an access to
said at | east one resource by at |east one of said

wa@bkigne®71t he sel ecti on dependi ng at | east on PCEIB06/054568

the type of the event, a state of at |east one of the
clients and a system state. The apparatus conpri ses
nmeans for causing an application of each sel ected set

§E0§8E§8 %Hﬁcﬂpehhﬁéékogo@§§ﬂéék”QtiEegsge§hé'89%pTh?he
pparatus conpri Ses” means r-causing a control an
atcéssstootihecatpl easpronesr eseuserecaccopdnaygtEoat htge

deehsion. (ELOALLY. 8. 5elivare program product is
Bro 0sé FehC3 5bP t war e Code - For controlling an
access to at | east one resource by a plurallty of

lients ored. Wen ng er oce§3|n
B E0kBranatl BREFbAT o asoT caonERETLbRg By cdeRhes es' ]
ne?btzeﬁethessheps [3)% hhﬁlpf@gosgdoﬁethmdntihes
sof t wa ram uct can be any co nent in i ch
s M RS I S I R IS
stestngndevkeecrarieger yroé@shgpedrb0ibe bntegtated rules
into an el ectronic deV|ce F%? EYOCGSSIH unit

BHPRePFRYTTRBCE 0P E WA e EB0E x8gutPonl’ BEESSTheo

kaventtonepkecegdsrbEonrthepgonsi derati onet bat sthe
mul titude of rules that nmay have to be considered for

ﬁéhﬁ@Fﬁg ebeneslerht OrefigPe fonghetateass 6F elfentstie

é@”@fr§§@Ué§§n€anab§t§@é'éfUQt'm&95£06h§abfgfﬁéps
split up rules formdifferent sets of rules, Wen

ﬁlh@ 8veRf BcBLFESM| FtRESt hiBSpBBBRBREVE 0CSBPEEEES

Q¥Q§§‘§§k'¥a9§hMth95§ §§§§a9§oﬁub§5e58§ts@[@cted set of
appropriate f he current type of event, the current

suaee, ofhehapel i ept soRndEeR . EhBIclifr entesysiem sThte.
£p¥599§h¥ FsmEQESQE'@éaﬁ9n£b£0&a9§£H86Q dififerents an

ents on
access to the at least one resource according to this

decision.

Finally, a software program product is proposed, in
which a software code for controlling an access to 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 z 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.

The invention proceeds from the consideration that the
multitude of rules that may have to be considered for

managing events that relate to the access of clients to
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considered if several clients are currently active or
suspended, for instance paused. Suspended clients are

WO edogwen2ll because they may, for instance, stiPCT/IB2006/054568

reserve sonme nenory, etc. It is further to be noted
that other information sources could be used as well
in the selection process. The event nmay then pass al

Egﬁea§%5?p?g seLs gL éghﬁgéyghEﬁto°p£§3§99sgp§8@§ Oby e

processe are actu abl e
BpluheugvenﬁesFﬁormnduaﬁeeentfsehe eﬁsteh%staWbenthenew

event type_and he state of other clien re
e??e%t égﬁéﬁdeﬁ 3 égysoFOFaﬁggergFa?l%8C§xc ﬂ%?%% §ly
talef tRoks kstRobfr ebzwanthandais hppsopoiaagpfoed hét

e, understood that, the at ource, ca
EhrErEe RS Rar auarhr chhsorBhrenfar b Chort oEpe’ EE1 680
?ﬁﬂﬁ@ﬂeﬁhetgatrﬁgy bgsagmeﬁsedeby?avmbuemy,bhtprential

urther to be understoo at .a clien e an

AP ENSrt BRar ot oat LarenkorbotEe SHLY TosobPiBY to
tefguedbragcessstoes0MEcl €8AUECarel tukseAnl adyant ageoof
t he |nvent|on that the coaneX|t¥uof t he evaluatlon IS

FEABEBASCFurf PRet Bk 81 CReRASEES - 0P UPHPRESCan’ e85 Py2 bR

addedannd bHbheaexksthBg seYLS @brruhesasan, easily beserve
exchanged by an enhanced or sup Ienented versji on.

FRYS, mﬁﬁ@rynv%ﬁFroﬁtaFPoﬁérﬁﬁﬁégFﬁgb?h%OE%ﬁpFﬁiFt9ther

@H@bgmaglaﬁogbgkéégcegﬁlaubhlaggaaaéekéiﬁleS@h@ases
New requirenments and features introduce new type of

EBRPFIEPS PRAFchzed b BECREsBRVedNeFoPa8Rafbl etPehe

5@55@H@etg@BSOEfaygt@sefﬁﬁags LEAYI £RSs8 §8€£r8k Pules
date rights for global effeCts, of ich there

wahlogpypévéeséﬁﬁsth@ﬁearﬂs@aﬁ@életamnléﬁahﬁﬁttglbhe
FLUSELo2TRY peLy L0, ure. I E3,( 08 Puley, SoMI 0,600 Lo
ghdt the state of otheg clients gre nog effect dependent,
a set of rules relating exclusively to effects is not
relevant and is thus not applied. It is to be understood
that the at least one resource can comprise any hardware
component and/or software component that may be accessed
by a client. It is 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 an advantage of the invention 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, the invention allows managing the
complexity emerging from difficult multimedia related

use cases.
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I's responsible for resolving all conflicts in that
domai n. These sets of rules nmay be pluggable, if they

wo pp7eeent a pre-defined interface and are acCcPCHEBROMY054568

the resource control via this interface. The access to
a resource may involve a transm ssion of information
in either direction between a client and a resource
j.C ' e . ch.j r At | bes any

BB cPehDE-ChbaRL B06°FSEeOUCTLIpOLIRLAN fe bor
acoéssedsr esaurgeed| hot he taselovédvi dep andnaldi othe
applications, for e_jnf tio e
i Sl I A R SRt R S C S
cbient. righthefdol bowbag, cahyctef ecEneleltlo sheransan
between a client and.a resource are. n st 00
DR Yo RneR Bk ERL oA AL SRCH B8, LR RO HITPL oL 0
sabodanentootistherRuh¥entbona hbe eweatni saa bequest
relating to an a%cess to at | east 8ne resour ce fLom
ORETBRUERE BYi SRFSTIEch FCFEGURRP Ry Bt rRcef Ved
?sckbgpbnbmbﬁéfﬁﬁe oes 60 e§pONUi agnfieanss Thethatt

east one set of rules then be selected fro
HPTRaNT { J1EFCaval PaBl et 0P BFYr Hf cB  HBpRNIE noLat LheY
Legstmentaat ype-akrihedr eguestaca shaterofaotbesed by
clitents and/or a systemstate. The sel ected at | east

oh8 E8FCBFCRUFRRTHREY Bé2applfelltorthecr equest,
resulting in a decision to what extent said request is
to be granted. The decision nmay be for instance |,
§RanBrRgSS ahBndi AGSERFEFUSP NGl AVP bYRedt TN aREREE% o

EE$OURSE: oANEnacEersrt Qi ther abn | BASTcONeaTr 8SOHRECIRY 2
the client naK then be controlled according to this
decpsiren. WihihethdselopnthacendodP nedesh ot IfRENALLION may
bevgﬂglegtghéhawﬂhg BEe-RLE§eNt 8dciiBetihg £OLLAW BYY the
relate to the case that the event is such a client
pegaeeses respgree-bénnohedcase of video and audio

applications, for example, the information may be video

that
\"A

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 embodiment of the invention, the event is a
request 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
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that the events are not limted to client requests.
For instance, the event could be any system state

wae b@nges2havi ng an effect on the access to avai PEbIB2006/054568

resources. A user mght change a systemstate, for
exanpl e, by selecting a silent node, which requires
that audio streans of all clients currently accessing

a0cpudlg QUEDHLBEe SCLoL0- 8 YOhUMP 0D, ZEL 0. 18l Cacd s
one enbodi nent of the Tnvention, a priority value is
assbbtabedleaseachecteéentycandy recei vedenequest shén o

different cLiepts, are. progessed.ip, the order of the
associate prlorlfy val ues. e processing of a
respective request, in particular the application of

e.at_|east .o set, of . rul es, al so_be, schedul ed .
iR g SR Cht e T A T P R LA TR
pequestehtem ancthentohavihgg ardi gher tpriiosi tyse | thamy
be checked, for jnstance, after each. applicat.ion_ of
556 BFSr ol b8 GHEPharC bl PhhUEST T bim hochF eht §F (RO
hhghethpreoenty has heenlieCeiyetoi alibet neafmhéses. For
bef ore the next selectef?set of rules is ggglie

dto
tRetelrPentPeqUeRt . CRUTE nRT, 2 BRI SV 7 elielt T romnge

ghir Ry SahauERgCPr bArthéescoisa pregeterapnedréeyelces. 2
could be allowed to interrupt an ongoi ng processing
Fé?ramkghEthﬁQV?n@ %YFB%%rSE??%ri¥9? PRABReS, PY

enbedi Pyt 108 t Beri NVes! i PR ch heeghi 8 type amRyidbe
identified and/or the clients may be categorized
PREGHROUPS. 2Bbt ALKFRES SR THR bt e FORS Fayd bal u3ed As

Wetbugsadebaststhor seleeting appropeiate sets of
rules and/or in applying selected sets of rules for

obtai ning a decision. The categorization can be based

&HroﬁéagﬁbngHeﬁBeoF!£§Qti$¥@§§igﬁ,°§ baeptifiersi1ue is
assoclated to the clients. A cat egor zatl on
paeprisacestoheadef ¢hienbn @fd received requests from

different clients are processed in the order of the
associated priority values. The processing of a
respective request, in particular the application of the
at least one set of rules, may also be scheduled such
that it may be interrupted by a further received request
from a client having a higher priority. It may be
checked, for instance, after each application of a set
of rules whether a request from a client with a higher
priority has been received in the meantime, before the
next selected set of rules 1s applied to the current
request. Further, only requests from clients having
priorities of a predetermined level could be allowed to
interrupt an ongoing processing for a client having a

lower priority.

In one embodiment of the invention, the client type may

be identified and/or the clients may be categorized into
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rul es and i nproves the manageability. It can be used

to the extent to which the required resolution in
waoele@r®s@m maki ng is maintained. It shoul d be nPCEBLMIS4568

al so when using a categorization of clients, in

particul ar some highly specialized decisions can stil

be based on the exact type of the client. Sone

?ﬁgﬁggti§88H3¥i$ggyoPe1§¥§££§pF8nt@aytﬂgsﬁgg SLignts 4o
at~are rdentifie for  éxa
Edbasﬁéiéoriaehettusgedppnuprmatémsen$ruétE@le$i@n@/or
claim ta be to S ystem. critica ory
PhosPRigihg PE}eBge Rl aRY SR CLRL SRLAFRLEOOY,
dbCEBﬁSn IlhenEaEﬁ@odlﬂEnioﬂfchhebenbeﬂédoﬁortagample on

ted request may be st d in various_versions
FBE GhDRRFL ERGCT hel pYBobaan ot T RFPstRBo b T nke
tegsﬁssdnaycbeegbﬁ[ﬁﬁtlmﬁlﬁﬁcﬂ@ﬁt&ﬁ@gnﬂset@efhﬁition of
recei ved request, conbined with. preceding requests
R5Re1 RaccrRever f ARy e TRt DY Flice Brcam g Heed to
tRkoepabhentabeut chhenédeabut acgetesbatiei of iﬁedec151on
client. Secondly, a work request nmay be stored,_ whic

PekiRPt at BatWFEh efe %F.abaaﬂdr%au%%Fe%nah%Bd?%?%dwhen

whihg appbykbperthetabnl eastlongrsetinfprutesuldhi sehy,
an active request may be stored, which corresponds to

alﬁbhé|Sﬁﬁﬁka%éaﬁ@s@eChéh%v§ FRB ﬁééhitb%fb%ﬁ%d|%§tthe

SQHP£6€§§ep5@C€§§'BQl@M@'e 5@5 &Q@e@bk?@é m5y|§p1
request |nd|cates on the one hand in which formt e

subkiebPeéd Feql Eéﬂsﬁﬁé"b@bhe@Féniﬁﬂt @hct heevthétefantor
é&aﬁﬁ?&'d8§ én@gﬁagf'9@@@9995e£hen55a%?@été@e%§hé§ﬁt An

as a basis for the processing of any request
anbrhered| Fehent Thea i nvt bdeboional Bs Aaye beYSPERt up

%9591@9¥ an éQBEka&g Sehs °£efybgéadTbﬁyongyc9€@sad
or exanple e a resour ces.
assigned for such cllen*s

In one 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
request may be stored, which is initiated with the
original reguest and modified while applying the at
least one set of rules. Thirdly, an active request may
be stored, which corresponds to a final work request,
namely the result of the last completed processing cycle
for the client. This request 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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A m xi ng rul ebase may be provided, which conprises a
set of rules relating to other clients. It nmay define

whow7/0eRour ces may be used by one stream ori gi PEL/IBRG06/054568

fromthe requesting client in relation to ongoing
streans originating fromother clients, and possibly
how t he operations of ongoing streans shoul d be

B?dkﬁbeglle Eogé'ggbggkgb§8§ PR, B§08£8¥i95803ﬁ%#gp

nprises a se rioritizing inpu
@BHpBBS thaSOSEEIOtLLEhES may deci de between client
requests. An effect rul ebase may be provi ded, which
conprises a set of rules defining which client is
ahbomethOudenbfotuMbschayeﬁeuspkst Apsecudi byy

| ebase

PP OB g EE aete P LT e s el FRTo 88 e B F e Shmals

ta the presolUsices. rdbeuseedlity requirenments can be
based for instance on the capabilities of the clients,
on VIDs (vendor identifiers) and/or on SIDs (secure

hrdenkihyers)ebafe has dwaeeptbii tiatlj onnt vhebaggr MBysbe set
provi ses a set of rules definin

4
9§rFB %SIFﬁﬁﬁﬁ%?%ngg PEERE CutFRNE- hak dWaY e ebeg how

exanpkeesWhay baputeandyovhpusthasdvwer egassessy from the
conbi nations_are possible or not. A software

Ferieation Fﬁ%%%%sénnﬁ?l%El@POQPd%@gohﬁgcﬁtE%ﬁ%F|ses a

set gohatuh ngsﬁlatnng@iiéﬂﬁsllgha abbo8sH 0 BB@ the
current software. SO twar e |mtat|ons may |ven

PBET ek ARDPF eOF NORASENSF SALPRRFt BACSEACHE Bocactedeuh ce

Ebﬁk&%&'?ﬁléyé§@aﬁ§ynﬁ¥ §§0959¥adeﬁhlwﬂlgam ONPLELSESs &
set of "rules for resolving resource confli

s¥t iat PonsT SuEht &2 i ebaset raynd 4ke wt@ub@eoﬂmsm%t of
S a f nce,t
?M@é%a@%g ﬁ%géﬁ%n¢$?w§@9 8i£¥nt Pé%UQ§E§ £n Q§§ect

aval Ion instructions per second) , and
rhécheai| mby ebeepoeryidad, behiespopspbl ecfor detuefngules

&@kfﬁiﬁgrﬁﬁfgh client is allowed to control which
resources. A security rulebase may be provided, which
comprises a set of rules relating to security
requirements for the access to the resources. The
security reguirements can be based for instance on the
capabilities of the clients, on VIDs (vendor
identifiers) and/or on SIDs (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 iInput 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 resolving resource conflict situations.
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will be reclainmed and in which order when resource
conflict situations occur. An exception rul ebase nay
wheoopiaeszided, which conprises a set of rul es fPECT/IB2006/054568
defini ng exceptions to regular decisions. A further
rul ebase could conprise a set of rules defining
configurations for different clients, enabling an easy
B'9U£§gé£%E¥ oL t@ﬁké'hﬁ@&sacﬁégnt'%hésa%%inble
erstoo i ous ot ases may be
'npbeaemp@dca§amety, The iesoance hmageabhtbhayMlPs
g%&fi?%ﬁ'¥S£¥r88t958¥'§89 P¥F8n Fg'%ﬁ&eghgogpgffgﬁ%e
peratin eral "I'evel© For rnstance a
memonycenacbessesﬁonsmbielfed dadouéngnhbdchemtr@¢m$he
ion specificallLy.for. audio iLents fce
HalSoRrehe S RorbeHont mhy "ar SR ber ke hgp BerdiHhan
audroicti entsat hatsconsune nnnakgepnﬂoprnuhsbam@ may be
cycl es. .Such resource mana on .
BYGUF 8R%r eUBir Re P B By S6° dBoFST o6 TRAESnGaH To! 1Ak
bﬁb@pa@@@gntothegﬁesulﬁe@isibﬁsCUArentthukerulebase
gro ssin For |nstan I st into

t ak
RO PREL £ aneet e Erbse arF oAt bEan e

terbei steoppet basedton ehherinyl es when cesoOUsCLability
recl amati on deci sions are nmade. | n one enbodi ment of

Phethfvent FonS attFeast one set of rules may be

i mpl emented partly or entirely in the formof a
configuration matrix. Such a configuration matrix nay
ags#@nt@ob@a6ﬁﬂﬁééépﬁﬁetb95eV%¥l@@au@sbeé Epebefes may

ggchﬁbpgméggegagg aspect dealt with in this set
ofrul'es. For instance, a m xing matrix may deci de for

each type of request to which extent it can be granted
THeV£§§6Q£c§aﬁQn98§§EQ£eméypglgérﬂnQQVQan@é'ﬁféyldéh by

confi guratl on matrix all ows carryi ng out changes In a

a dedicated component operating on a more general level.
For instance, 1f a resource access is controlled in one
embodiment of the invention specifically for audio
clients, a resource management component may also be
aware of other than audio clients that consume memory
and processing cycles. Such a resource management
component may provide resource related decisions that
need to take into account the result of the current rule
processing. For instance, it may first take into account
the clients that have already been determined to be

stopped based on other rules when resource reclamation

decisions are made.

In one 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 regquest a specific

decision for each aspect dealt with in this set of
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particularly easy manner. The visual formforces the
consequences of a change or addition to be considered

waere7def2rned for all situations. A | anguage f oPCT/IB2006/054568

describing the rules in such a way that they can be
read and applied can be inplenented in a software
code. A configuration file in such a software code can

bﬁlggne;e&eqnéegﬂbé anﬁhgyﬁﬁthgﬂ 9QCMQ§nae ORPT ESENGach

t econlguratlon matrlx W t utton;
chaaAges taqphétcéaewbﬁ@hn@KteQQuLte@an|behgsambe@eln

O?E%d Ehéécﬁn%§gE?QEéaE¥88 83t6h§05§8U559§v£P§nreqUGSt

ype to be or t evarl uat Convent |
S|nple prlorlty val ues woul d thus not support the use

f ' h
B PSHE DR TR Xk DS, (1E5E Bhace Lt hascha.bes 1o 4
§petaahlaemythaBytmenmse.oTha nnSuak fermoforces the

beneficial, S akl or Sone 8 d ge
Fhpreented® ?h%u? 4 48par at %Eh?.gu?a??o%o r?&e
bndgeaétakd aosealbfstut&si@ny be iaptesgatédrin any

ropriate forma It may be inplenented for ex
BB R B bR MBlr Lo PR g tRy g PR e S TE Fead
depeadencydgeaphpel ihibl enbanguage, a C@@ft@&ﬂf@t todef | A e

Al ternati e& nax be i emented as wel |

B BaT B GEFRant LY etburiek coneP Ve TS Crdny St o
anguagedorrby detbnFnguaaeonst ankuhe avc@mprlslng the
b by dek Reh

Advant ageously, the presentation that is
8BBFbﬁPF§FéOPom?FFh§tVh?% %h%lﬁ%éuPEdab%ﬁ%B?%r fanges

@I@ﬁéego&@ra@@CBoﬁeke@ulfyaeSItnh@Qetsnb@dm@E@& efat a
the i nventi on, plylng a selected set of rules

€6ﬁ§¥9§é§t%aﬂlﬁ@ al3epafat e°tekisi BAT6RS hoWpheto Pe

LegusStoshoukd-be1handbed basednon eachsinbecipribeit
set of rules. The decision having the greatest contex
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 beneficial. Thus, &all or some of the
ruies may also be implemented without a separate

configuration matrix.

In general, a set of rules may be implemented in any
appropriate format. It may 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 presentation that is most
appropriate to illustrate the desired behavior is

selected for each set of rules.
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speci fic inpact anong all decisions can then be
sel ected. This may be, but does not have to be, the

woR®r/06@3t ri cting deci sion resulting with all PCI/ER006/054568

One alternative of a decision having the greatest
context specific inpact could be the decision
resulting in the consunption of the | east anount of

ﬁﬁS?Hécgﬁboéiﬂgﬁts 9”tf§59h%éﬂelbﬂ tQﬁpf?Pﬁécgté@ﬂeé%ed

east one set es my conpri se accepting the
seQUe§truée@eponglﬁﬁé reljuest awsehara mpdieEeat ponon how

h f
899%hﬂgs§eggé§9aeﬁ%hMgﬁglggg?Qg%gcégaggggeﬁéﬂgtDﬁfthe
aEtIeﬁstubae oThehéesesloﬁ haVesgnayecgnpatgetr@@@@ext

whi ch tentiall e a t e by
UDGERSPELERLBL! Lyghboct 2penrerss.tonp Lesaues
se3oeured.byhanonherbel ilent daysbeotehevsed0|hecaSbeamost

0 a resource resu re uest
AT LR AR LR LR 4 SR Sl PRI
amvemhaomvethe aldenisnenlhéomngdtmhegheatastequasexts
acce acce di,fication or {B#ect ed.

eot
R e B P AR 8L LR QLT ELRG B (il

thasahpenbs bhathexished beboane apprykogrtbe. sel ected
at |l east one set of rules is restored, in case
appl ying the selected at | easL one set of rules is

abgetedibar rsenBtig3son bekosgpbetngi canpketedi Mthi one
the proposed resource control arrangenent or the

BEbpBSedUérEchREnTE BEvFBe2CERBEET P ehb S| FEgFFate may

gpabbe: agcenBunkgatkonyWhhat Redeki 8Bt Son Thecsehsiff the
rul es may provide a decision naklngalo gic for specific

d8AEPAS Wsihgaf BPdekafptécdevfcansthee Fhi®RFaPfon and
Qgﬁgﬁtgggakﬁesggghggg.ruIes to nodify a request to

As indicated above, at least one of the set of rules may
comprise rules which potentially affect 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 is

stopped by a new request.

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

modification or rejected.

In one embodiment of the invention, the state of each of
the clients that existed before applying the selected at
least one set of rules is restored, in case applying the
selected at least one set of rules is aborted for some

reason before being completed.
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conply with the resource access control. The sets of
rules may utilize to this end various strategies for

WO e@chba2gl a deci si on, such as voting. The rul ePCT/IB2006/054568

sel ecti on conponent, or rule sequence factory, nay
exam ne the received requests and create an applicable
sequence of sets of rules, for instance based on the

W?gHgﬁttﬁ¥p§r8€g 94 £§§ ﬁ955685n§£§£earﬁbﬁg&88££°$£eﬁhe
nmay be the dir cfor of fhe resource access contrfo
bogbesaddet het ranagedevfcehetiner kfiew; opteéohateymay

i ng h ess] rate I n dit i
SIBLY, 2O ApRlatePlaseReinocat sl eayeo | eadibt LBy
passsrespupcevioat a oleappioveda piopeldéges bDbrsspeansic

towards t ources. Further as{gguest gueue. mpy_.

he re
8?%9%85 38ﬁﬂ%nf%£t?éﬁm% ti ¥5§?on and %%ﬁe care of "a
vegeestiohandl spgepfiorirzatsone Wodlfent nanagert tay be
rovided.for admnistrating clients,assocjating,the
PRy mi FRG e bosP R et Haletr b et BT o vt oSeh st
theegl nentutihi addibdi onisacoli eaticwnagerabayips ovode
the ] ogic fqor mana ingHstrean1info co taineLs of .t

h
EPFents9t RafeStipport TRED WO kT PoW ? such® st %n??%?%glon

eenbahpBets sRYrenabkeqtibecE es9ut 6Ly Lonsy obxandné hehe
sets of rules to be aware of the client'.s tar

16 et
segedverit segupPeRt YT aBt PIRS sR At RPRNUCHDUE f PRAYFORS ©OF

dene By etheg, sets ohstuhes WHEEAT-PhASE PEQGESSI PPpe
Such streaminfo containers may be used for instance

£Bf SPoFPAGCARTBRT gPRaler efliRsECR B WOFRE rEgUiesE BAf an

acthresregueste éésgﬁi&@egcéyggh@én@P@yeio§@& and the

conmuni cation with eresources and back to the client

Boneerhi A§ pernieskbhsY andPEhangesy i sphey sy eanphase
ngeggﬁhgg opy-aL§e be based on conparing the changes

I n such containers. Further, resource control actions
may be used for

In addition, a resource interface may be provided, which
is used to pass resource control approved properties of
streams towards the resources. Further, a request gqueue
may provide communication optimization and take care of
a request handling priorization. A client manager may be
provided for administrating clients associating the
incoming requests with the current information about the
client. In addition, a client 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 control and the sets of rules to
be aware of the client’s target state, its currently
active state and mcdifications 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 request,

as defined further above. Any communication with the
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facilitating the reversal of nodifications inposed by
one client to another client. The order in which
waledo7meent clients have becone active may aff ePCT/IBRO06/054568
deci sions that are taken by sone rul ebases. Therefore,
the reversal could not be feasibly deduced by running
all clients against all other clients when sone client
sLO §§vc£sr£§8%§8k098tmé artlen Wc@fn%?d?eﬁﬁissions
Ing a source client and a target clien 0 any
anposkedngedi 11 calté ont r $irerpeoedanges i me Y hel e dve lofsed
e e cl I 1 d by it may
%Eu% @@gﬁé?ﬁ %@% §§§¥§ % e %v%% ?@% gﬁ%§%OSSIb|y be
reversed The invention can be applied for exanple

hough. nof exclusively, .1 0.an. aceegs, control !
r esour ces e%a%¥?%g audi O ou put Xone exanp es of

fequbStstIM@ttM@yr@eesw®h1mfeda@yfﬁcat1@m$ aneo sokb ey
arm . text to sp

Tt LR Sty Soati | R et S Brbiaon

@ﬁfferéff3éfﬂ@ﬁtéO%iﬁékb@&@meg@itﬂ¢@fﬁayai§fe@ﬁaﬁmﬂ
recel ve nessage attery condi ti on recor di
PECoTHI TG, Chadi oDl ByETT MHBT TS TRRLERT €97 si Ry T FM=C
the eﬂ@@@ﬁyaHD@@LthﬁI@@ﬁ m@df@asmlwgd@@s@a@p rwieieoy
call, SWS (See, Wat Seag | aypack, voice dialiﬂf,
ﬁ%bhcjre%‘FS n%%ln%l%% 1 2 Ul o VP TiES i

avghe. pﬁeﬂéﬁMbﬁﬁ@néenﬁﬁwﬂ|£@%&O@Q&@y PO ONS POMEF lﬁﬁ%&ng
press, canera tone, visualizatjon, DIMF (Dual Tone

MUPPRLER erbretiey ) 2RO, C kPl pPaleF0 amknbprsed
ﬁ@&%ﬁ@éu@ﬁc mooE exanphes of aclionscdhat By beirce

assigned by a set of rules to the requesting client in
thee’eopecvfs ant hbdi $F bens elieetedry ol soheY ofHet be

é&Eéé’@e&' é§é‘£ 1%“ S PAUSE) 1 PAUS €3 AN L BUE O T $SIMTEy o 4 g .
perform play beep,
The invention can be applied for example, though not

exclusively, to an access control for resources enabling

an audio output.

Some examples of requests that may be 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,
volice recording, media player, mobile TV (television),
FM (freguency-modulation) radio, network message, video
call, SWIS (See What I See) playback, voice dialing,
high level note, volume adjustment, audic volume min,
audio preview event, low level note, phone power, key
press, camera tone, visualization, DTMF (Dual Tone
Multi~Freguency) tone, unknown player, unknown recorder,

etc.
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ranp up, ranp down but not to totally silent and keep
pl aying, ranp down to totally silent, force nute,

wa@i0eer271 queue, etc. Queui ng shoul d be used WPETTR2006/054568

sound has a mnimumduration and it is desired that
all the requested sounds are played entirely w thout
being 'cut off in cases in which requests are nmade
successively at a fast rate. A sequence of rules from
the nost strictest to the nost perm ssible may be for
Bost apgamsi ep, oSt aptands pthayt beep, st @ps Wted Vioy ulreset

pamp, doun. perform,and. 0rce, mube,; periormand o op
qui eten, perform and ranp”volune | evel down,” perform
andial so ptayebeepr perfonen anider aapt ipe t bkl sot vmes

when pl ayback_start erform _The iny Lon
FORT Ror CHACT nPdnBit &cl PRUGhy B gt ron Loy oy Deers
egapl ipg aapbudakntyuofncetieot sotel agcesbenat imdsteame
resource. It can be inple ted. for, instance, though
ROtYORET LEFURI GO nEa hBbTT oY cOBAT al T ore divTte,
tiiketanpobikeephene, Dhec@ih@aptpuldnoba pessomadn a sound

onputer, ,etc. O her ﬁb%ggts and featur&s of t

r

C h
BrBsari P HTEH: FOR~0i PT. Bolon Bppafentofr biFtheil the
tebhevwtag detabibedrdestsipti ont coasy defelon being 'cut
conj unction with the acconpan%ing drawings. It isto
Bel UndBr SE584d, L hoevelr, FeHaeSt heBf Al AgsS Ares HRETghe Pt

§0kgLY $9tcDPULPOSgScREci bEUShIAti ORoANENOOko@S @crictest
definition of the limts of the invention, for which

Fef eRencesshearal pelhhaemty PRelfappehdedn et af nel, I§LOP

éHQU§Qapebé@Fth@Eoyn9§£§t@@ﬁu&@akaﬁﬁedgﬁﬁwﬂﬁ@ﬁf@f@ £64
drawn t0 scale and that they arenerely intended to
Eoneephubkt yrerfastr abe ¢RbeEeRuchaF B3TANYPr BRIBRILY @5Ume

descr | QS%D%@%EMI%RAEE Q@@%EJ&%%, THE-FOAURERY ramp
Fig. 1 1s a schematic bl ock diagramof an el ectronic
up the volume when playback starts, perform.

The 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 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 solely 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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devi ce according to an enbodi nent of the invention;
Fig. 2 is atable illustrating a sinplified m xing
wo aogloeeel enpl oyed in the el ectronic devi ce of PEI/RM0E/54568
; Fig. 3is aflowchart illustrating a first
exenpl ary operation in the electronic device of Figure
; and Fig. 4 is a flowchart illustrating a second

1

ar tion.in. e t [ L ce,of Figure
B R LS PHT O O TTE | VNI O i ure 11 s
atsohenaescabil ockodedgram d¢saniesénptaeynel ectronic
device 1 , in which an access to resources is
controlled according to an enbodi ment of the
BRYBAt DBACRTRAEI@N eQF r DAL CFOGVRE® 1 may be for instance
a mul ti medi a enabl ed nobi |l e phone. The el ectronic
device 1 conprises hardware conponents 10 and a
piigralit yiefacéclemtst 1S b hatk mayageguest acoebsctioonic

t hese hardware conponents 10. The .hardware c onent s
10 are thUg ExBmbT aryoT ooty 88 T bt are hoddes i s
to be contmedhethbn;The hardware conponents 10 may

include for instance an audi 0. out put, vjbration. neans,
Fl G o eane s 1 & B0 L R S L S AT Y
central preCesssdgemididy4LPU) , tigd el dheretienisvimy of

i nclude forinstance a phone client, a battery nmanager
client, an®W%adio client, a canera client, a

regsagi ngi gl & entow athatar M ché et i@y st Lrpt ayesmplary
client, a nedia player client, a nmedia recorder

client, ebeerahEck| betloni eldeviee d $eirttHerctomyisest’
a resourcgngontrol arrangenent 30. The clients 15 are

linked via a client interface 31 of the resource
Ebftr 6l a%$a®g@h@%tChaft 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 of the invention.

The electreonic device 1 may be for instance a multimedia

enabled mobile phone.

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 is to be
controlled. The hardware components 10 may include for
instance an audio output, vibration means, recording
means, a display, effect means, a memory, a central

processing unit (CPU), etc. The clients may include for

17



10

15

20

25

30

30 to various conponents of the resource contro
arrangenent 30 and the hardware conponents 10 are

wo 2omeeb2vi a a hardware i nterface 34 of the resPUr/tB2006/054568

control arrangenent 30 to various conmponents of the
resource control arrangenent 30. It is to be
understood that while the presented exenpl ary

eHQQQhH@”g gﬁ@ﬁé 89%¥nﬁgtg @a@@@f%o%aﬁégg§rgyg§§t an FM

conponents 10 via rdware I nterface 34
tofitespbhdihg eopemneraoflseftwad em@@ﬁ@@h@@t@lz—:@mu Pe

5§Q£h2§9léﬂtth§ ﬁ@g§cn?9$$£rbyLEQﬁtsaQEmgéle%fﬁ%%f

separ at e resource cont arrangenent via a s
thtentace.ma%earesourdercohte@t,amtangenent 30
conprises for each client 15 a client info conponent
20 with an original request container 21, a work
Tequestctonbhar neéev22¢e anfacthee caguestesont adrenr@3

tatic infor on.. st or art_24. E ch cl i ent
ARl Bad AL L b BhIaLh PTe Rt LR OGRS Sre TRFDeFY LR &
alkeﬂhelﬁteﬁﬁacenBBréﬁCEh81r®Soﬁﬂ¢éh@®ntr®keﬂrni@0@ment
ueue 32 to a cont The controiler 33

S R oS i aa Setr e R e e s SonEL !

Mbrenyeniena O i &nd ﬂn@a@gfdﬁér¢3c¢mm&ﬁ@nt@ I@Eaﬁélfﬂﬁked
interface 31, to the cli eﬂé % 0, conmponents 20,
r

¥ont F ol FETW33° anti- £oT £ h8 F2°i it thce %ﬂntr@r]he

gonsn@bhert 3301 sofusthens| tokeenéora &8l ehsepguengece
factory 40 and to a rul ebases conponent 50. The
Fﬂ?éé%ie%fﬁ%%%%%%%¥ 50- c%hp%?s%%ng p?%ﬁ%ﬁ???Od “that

phiutebas reé@ﬁté@l 89e@p M X NEn s Ebase &dald SOUE I ROh

rul ebase an effect rul ebase 53, a security
fufepasel af hpadve Rer CPPeRases 5% Vihethel bbadeare

QQB@PE&B& 99,18 &bﬁ%@gp&Qd£H§ E&herseayenserfgetory 40
and to a resource contr ol i ons conponent 60. The

FRERUPERCEOROR LY AEt TORL LoRpOHRNEN®0S SHAPREBREL by the
definbtiQPS, separate resource control arrangement via a

software interface.

The resource control arrangement 30 comprises for each
client 15 a client info component 20 with an original
request container 21, a work reguest 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 regquest 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 controller 33 and to the hardware 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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web@smer7i n the system Finally,

enabling the creation of concrete resource contro
actions. It may be for instance a concrete set of
t he resource PONB2006/054568
actions conponent 60 is linked in addition to the
client info conmponent 20. The resource contro
arrangenent 30 is responsible for nmanagi ng any
hat duaLe. acers s, eAuest nby: ner of cblige chi ent 5.5 144
CONStitutes us an-exenplary resource ¢oht 7 of
antangeaeb?, agooefagtt out Heasavedt i anseThel tonpoham se
-3 4 e a 0
e R s e e Gl
( SW icbaponentBet hal c asegexeceat fdcbyra H0 ogegstmga unit
of the electionic dgvice 1. The copponent s 20-24
cotfd be storad i A”sohB® buftar"of r@ of “STUCH" &
poocessi agt uont cohabnean be domect tysadeessedions
Altegnatiyely the,resogrce control arrangenent Bﬂ
EouPUBE FOF FRSERNCE @' cHPPCLT @ ChP Peete redtt 2T hg
gotrespondt ngafupet ronsinstahas 4ocbechetedséhadrt he
content of each client info fonponent 20 coul d be

StOF8DS af P erRat PVRFY™i n'5bik’ Yat BBAsESE Rat Cray b ot

aecessedchypbhenel bents 1bnevd i1heasgsouscec6oti&otlient
arrangenent 30 via a database interface . The depicted

¢BAPONSAPSNBR Tt A8 el ectronic device 1 will be
described in nore detail in the foll ow ng. Wien a
client 15 wishes to access a hardware conponent 10, it
HRG ProduEesacPespett RV BERE ream t hatSPent P be for

RERSESSSd by theahardvare-conponest: 19y FL sxample, a
nmusi ¢ player client 15 may produce an audi o data

Strearrthat 75 €onbelbutput Libys | dudSHEERERSY oF S Plerce
gbﬁ@%é?néfrgﬁgéﬁgn% ackbr 8yt 0, ben 80t £Fent hoyghyyd hat

components 31-35, 40, 50 and 60 of the arrangement 30
may be realized for instance in the form of scftware
code (SW) components that are executed 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 control arrangement 30 via a database

interface.

The depicted components of the electronic device 1 will

be described in more detail in the following.
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client could also wish to access a hardware conponent

for receiving a data stream Further, a data stream
worey7ei27be required in neither direction at aPCI/IBE06/054568

requesti ng a hardware access. For exanple, a gl oba

effect control may be perfornmed by sone client, which

does not actually have a data streamitself. The

access to the hardware conponents 10 i s nmanaged based

on a respective request by a client 15. A request

Woacernsldestréd chahgestPnachesst at babevwproperipesent

?e 9£'EQ9S§5§&58?”£ £8£p8§?ﬂpée a£hange. ypl une, apply

fect or aybac Si ng e request can contaln
hevarpabbeeanbunthefhanﬁwanatccmpOﬁ@ntlh@taﬁ@é epanhyle,

LN Tat | r u ge_ o 0 i on
%nﬁgg es?? 198§£ ?? ?ba dogﬁé?egghé%ggé ?%P%rder
Bbreambthathesnnnageneutpot bhielaudessakers hef handwar e

h f
PR aha ey e>T 0 Be avarl IBY ot ot PEnecT Edour Se dant For - 2

ai t angeneni d381 s&aehskl tentchass' st At rdvape openpoesnt
hat the.client éag not _change r an_ini
Ast

e L R ey S S I A AT o
hb: Bbheseqghistatli tn p@@pﬁétlesracelshoaedalﬁli@&tstatlc
|nfornEt|on s%orgge gart 2 4 OE a clieni info 1
EBAPBREAET28. MFRORAEF t FORSSBachCt| FERTLLET edny hAR2
edypafi eonpropenti ese Forrbheedypankempr opeett gswhich
three containers are grOV|ded in order to facilitate

£AB5 preSeRTEHS ha dUATE AcEBES EOAEFBI - CRahbl y BReaccess

eblgh@ahaggw§8é ce6nRbahB8efs210 themwnhketegyess on
contai ner 22 and the actlve request _contai ner 23 of

FREPEFFERE FRAFBEBNPBnentl 28Nt The - of'i GPAAFSF egasSEr 1S
aegiaéae&haégggnzﬁlaﬁetQ@aﬁér@@nppbgeetiégso§8tm@e
client would want themto be, woul

client’s stream, for exampWe, change volume, apply
effect or start playback. A single reguest 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 control, namely the original
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the matter be solely at its own discretion. A single
original request is a conbination of all the requests

wora@a/obe7e particular client for a particul ar BCT/EE006/054568

If one client application is to have nultiple streans,
a separate set of containers is created for each
stream A new request causes the old values of the

ES%H@EEGQQFﬁESPﬁéH es topbe gyeryitlen 1o, {he, orignaly
request. e original request is needed as a basis for
the preseat edgaccessogdairel, 23i atetlhdechoerssieont r o

s be aware of the client's ideal target
§$§¥ége$%2@§brk request container 22 is initialized

with the original request values before a rule
ocessing_is started in the scope of. the presented

B e eSO or SuRhel R T & Tor . r SQUELS Lo ebporits

phusetoitheast ohedcdbf &gt nabut equest . tiemi g el ewould

ing, th k t ts.modified by th
N R N R ST N WL 2
exaginelthequhasti s aockmbeguestn apphyl rtthesramaests

modi fy the work request, accordingly. Th | eb 50
FRYC oo B FoE bt ot +GRE HoF I rbiiest 8L 47 oren . It

6hkept schB £PHI £SPONGH NGs WOk kh § eguURST Si SNt & RedBs, Not
only work requests of  the client that |ssued the
Pefaeetet Rt PS PP hylprotesdedt eFord exanptec Sy n £

byperofuaydi o2 stEeammbesodi hg1ast i ye MPhte §adISE@N
exi sting audi o stream by another client to be stopped
BFOPRELYRF uRR PO PESHUE et Sheh t He® ref €9 prot e5AWeS F or

anpartiguhal request hasnbegta £omplwieds the cuerent
wor k request in each work request container 22 is

BroPeUtad ERGCHRWARETV, rBqUest thn 1FeS S seRl bt el
acbhyg éﬁﬁgg%%&%‘&%é‘%f@he The; acti ye; fegpesirget

cont ai ner 2 us contains the stream s
state.

The work request container 22 is initialized with the
original request values before a rule processing is
started in the scope cf the presented access control.
The initial work requests corresponds thus to the stored
original request. 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 request
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 request that is being processed.
For example, a given type of audio stream becoming
active might cause an existing audio stream by another

client to be stopped or its volume to be muted.
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current properties, that is, the original request
nodi fied by all the applicable rules. At this point,

wo b@7obd2ent s 15 will al so receive a nmessage i NPCT/E2006054568

the differences between their previous active requests
and their new active requests. In other words, the
nmessage will indicate to the client howits stream

%89%1’1&%%?‘8%?68{3&% ef&Paé‘g;%j CL?l ?Sf‘é uOdt 3has

request. e processin ormation in
bhenactiweetequesihe cont a¢mergo28 viqotherimctivie wrrk

38588999908%91‘?@ 3> J(S %&?&Qy%é h@hé ul ghases; 50 fé)ﬁludest

uce how e reques processed sh
be hhedheﬂocﬁasedh3ctUVe pe@@essl¢@ptamneeqbést%héron1

one.client af f gues from ot her I en
Bhr a8 contu R SoBE8 0f BT LOMEATTS, Sy vt
eunotni ustopdet das, thﬁ&tlSSueﬂhéh@ri@qm&Stré@aésts

currently bei rocess e cI ent nt rface 31

Eabfoet Tl P P EES Theall R LRI AT LEi ST e the

cmiemﬁac% 3liis also vsedifora Qmmmg@atm@gcmmg the
ggonses baﬁk to the client 15, t

SR Ve Crftharir it et By TRESAER g

@B@LfOIIwew Possibbyrefhesesi ent dbhés wbsas enald efeddge
access the content. of its associated client info

BompohentC2be via the ¢ient FaY er FacetR9am hEonshigtes

bkt bakt & eQuest shaf §ad oxyay degds by the £l ieqtesnt endaoey
31. to the request queue 32, fromwhich they are

BFbEcREREEFHIPT I oF LByl BF AR L 18D bl tloe pactive request

Behgglﬁ@%g@a éha&tﬁ@ﬁeaér@we adly aneed- feshani sepeoul d i
as wel i f needed, for instance in order

Do By ke | RaL SRR | B o St Gl ena ey TG Rt

yai b {04 ?Po@éé@é‘&ié’l@o&icﬁf%eﬁ'&‘&%@lé@iti al requests may
conprise the type of the request, the priority

assi gned
As the rule processing for requests from one client may

affect requests 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 gueue 32, from which they

are processed in priocrity order. It has to be noted,
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wab@7obd2zent 15 with the highest priority wll

to the client 15 submtting the request, and
informati on on all changes desired by the client 15.
PET/IB2066/054568
request processed first. The request queue 32 itself
is responsible for maintaining the priority order and
returning the appropriate request fromthe queue 32

whenqasked, Thequsgo0k §dGH§H§d3ﬁeéE§91§ﬁa@&§§dabe
client 15 to make a new request before a previ ous one

reBlbednapr geéssedl nAcdnils way, 1obSenetelPeql@ststo
Eﬁggeﬂgt thggﬂEOQS n?gloEQE eé@ﬂ@h%s hgycﬁ§§eato wait

ent 1 rapidly su ts suctCessive requests t
¢hange saﬁengawpet@yeofTbeSEreantlﬁbrreggeah@emahe

PULEYL KoL NI cobena ol - LRl OnLYEHIECYeluBs) fonea
thethal oésehiobearbinertirquebesregnebe, dagdai dédrnaheon

LRALSS! cAuRNE.32.8l sacnables OPLLILZL 0BRT ol cne 15

i'tuations reques s arrives
Wnoh1the hagheetlpnnoi5tylW1alcgEEnnt35rsqbaBtsprocessed

iLffere es_9 ues hey_.can be conbln d
D bebsconew Binath BRRHESSY shhelrofn DeonolRlned. And
mamageﬁnSEgnahagp51bhEtyloedérsanéansturhtng the
re-processes inco ent ue romthe
AN ALt N C I R T A A L SRS
@xksbirng gegquesBs afsbhengbiestz 15lléﬁtth58tscm@Ee dtnew
al so nangg%s the containers 21, 22, 23. The cllgntIn

FEREGEF 35TRDPeBVBFSEfadFeS and28ehagn r BEpoRSaETt

subpi tibed ppaYests teqhibetsl hestisndb. tEUbéhpfocééséé
able to roll back changes, if an_initiated ru

EPBC@§§WﬁéersleSPF%daf6}1§8ﬁe1?e5§8ﬁdlYtSB?%%rﬁes t he

B@@@é§§ﬁyed@équé5@bugbnghéhgecgah@npr@£e£h§ ¥erkK stream,
contai ners 22 and other information, for instance

§pat LBSERNEAt CNAT BRAREF OHCLFRE T pPBcaselPDSTFBRMysenly
byethe1ntl €Rages 1atest request has to be taken into

account and the values from earlier requests can be
discarded. The reguest queue 32 also enables
optimizations 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, 1t also
manages the containers 21, 22, 23. The client manager 35
moreover creates and sends responses tco submitted
requests to the clients 15. Further, it is able to
rollback changes, if an initiated rule processing 1is

aborted for some reason. It provides the necessary data,
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HE GeAEECFREL oPyC

50. It resolves the client audio type based on
avail able information. The controller 33 is the

wa@emvned27conponent of the resource control arrPCDEBEOR054568

30; it enbodies the main |logic of resource contro
functionality. It receives indications of changes from
subsystens that affect the data streans. Such

zggg%aﬁﬁﬁsth80589€eﬁ@eofeBHgS%oﬂ eusn32; Lbat Qﬁfgﬁﬁs

an’incom ng request ey may equally
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66ntﬁ©|keBOEBeEuthheclienggeuéla tube peoedssingvaitable
%SElgnphase processing logic, in which the rule
proceSS|ng is perfornmed in slices. This enables a
request made by a higher priority client to abort the

' t { I
P BCEaarAgL  Fhe donbr b Feroas: pacselPrRERt nfor HaEi on -
abqurcurtentrsnreaﬁsn@@mandSBDhelhaeﬁMaﬁEesonnenmais
he hardware i hat
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aﬁamabtyoﬁbaagechaw@@sthgomubab@ygceﬁ5|ﬂgafoafaeﬁeMthe
uest starts g controll er agk t he rul
03 U

toS¥rbate é“F sEﬂ%eﬁ%@ue?ﬁequeue

rul ensequeneembasbony 40 exapnnes tbeueut|epttctheftmay
request, the state of other clients and the current

§9§ﬁéﬁ¥sﬁ5FéUd%nat%%§eﬁBP§¥SBQ§§quéhE% oPFufebasesty

bagedwepkt hhsokni REMBLLEER aRdathessbionkctyBBmerbat upon
is, only those rul ébases 51-55 wi|l be sel ected that

APECREL OBl Py appileabReled Phedt GHanee: t heSreguespli er

Egrfﬁ%éﬂgketrh% Lhe §y§&§€‘§£@&§ss£H$ r§QU§§é%yassan
the state of %er clients are not effect dependent,

RhaePfBEPCPAFEhAsEOW Bl hDt WheChnEhaded. gnorocessing is
performed in slices. This enables a request 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 reguest starts, the
controller 33 asks the rule sequence factory 40 to
create a rule sequence. The rule sequence factory 40
examines the current client request, the state of other
clients and the current system state, and 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 reqguest
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the rul e sequence. The system state may conprise for
exanpl e a selected active profile setting, |ike

woO giomed27rmode’ , ' outdoor', etc., or the presenkEr/iB2006/054568

absence of attached accessories. It has to be noted
that the rule processing could also be initiated by
sone other type of event than an incom ng client

E??Heﬁﬁd for Lpstange Bynha systemstate Hgéngﬁﬁéége a
sitent

mode being swtched on. In this case, the rule
gegaedeetf agnoeyi4otexahtheset el ysvenbst aneltged in

a h ri e dur i ng
e L N R S T
faemnpty 40seancdetesttiumpropcessed systenyst at ke chanbest
%@p%h al sg-ghlect what r8L99§§e§r8§SnéQ°£gd§8 L1 Nee
ruare Sequence.” The unpfocCessed System state c%ange
typeshednaatsesbeipassed on as a paraneter to the rule
sequence factory 40. Upon reception of a sequence of
rul ebases fromthe rule sequence factory 40, the
conhasl terb383nsubjiechstt heectibatprequesingoceacd also
ﬁulebaie 51-55 identifted iQ t he sequence, of

Gl ebake’TCTHRY r iP8DaseicE0 Vit e f of 'the 5tate?df the
sheeamyhal i &5t assgabat pdrdp thetsucseny |y processedate
request._a Ssign resource control actiogg on, al |

d .
GEET0R LhAC stsbbhaRt EPiente 18, S thechaf ebased 50" e

EREQl makhé ony BBOYE qabhcEUFEEPbr ¢l 18NESahOfic akhd0s @stem
decision. During the rule processing, the changes
Fegbested by thetreqiRRt PREL &I F eht ! ar eS8V aluat edrrecver,

adaingt cakl cRehiNgr a0 sEspeadedsebimesnt stc EaRE rule
conmparison will cause a vote to be cast on how the new

Pegueste shoutar be* Rahdl ede - AET t HePERECBFCE hBY PR State
Eﬁ§ﬁ$§§'ﬁﬁiéﬁea§£6'§§§§&t Rt FESLFASEENGr¥Ol - Whdidd in
besel ected by the rul ebases 50 and executed bg t he

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

sequence factory 40.

Upon reception of a sequence of rulebases 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 currently
processed reguest and may assign resource control
acticns 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 to be cast on how the new
request should be handled. At the end of the rule

processing the strictest, most restricting vote will be

25



10

15

20

25

30

controller 33 via the hardware interface 34. It has to
be noted that the arrangenent of the rul ebases and the

wapwante20f | nformati on that is made avail abl e PCT/IB006/054568

rul ebases may vary. The rul ebases and the actua
resource control part, for exanple, may belong to
different execution threads. |If the rul ebases are

distribytgd, chbi sumbghtoteqyi L8t BAL-GLEENLY the
i nformati on_cannot be accessed directly b ¥he
canéebasésr PAsveadtheheaedvent %ﬂ¥%¥ﬁﬁ@@og4night be
filtered so that the anount of data that is passed to

a particular rulebase is minimzed - only the data
thahapsteeht| yoheddedabythharrrahepaseti ol skpe . rinkebases

exanple QﬁoéHEhofiEﬁko£ﬂ£9igﬁF£ﬁQtf{Q”ﬁéﬁéogﬁgflable to
managenent perspective i1s "client type" and "clients
that rwbebdsbe mtpppedyi f Thequestbabsts bedaticepredudby

Qle r Si chain", . T alte y_be
brrelear e ke BPate B mat D tfe Tabotr ognd Yo
donsenmphtoaxféontaoneguestad. new theentlebabeémnatron.

he firs ne may be needed to be able to prioritize.
arFaht B5h e FOES PEa ohedantn Cadr bt fr e S ien
raheopriocesscagsed donrécat edopytisoneudtbeses ypenofead,

t_th i i | i ent t hen th
EHRLPOLFAE SACRFRRC oMM Rolh 01 GBASE Th (R the
gubuent orubetseguencesipPatsed to gapaytoddtlatSsrulebase

rocessi ng. ‘When processing such system state changes,
DR R Bba2ds SO 0Y | 155 oLErP ¢ Hehobaeht e | Brtesasd 458

thher ral koasandsr esot vent hexoub cOMeE usialy wetshods best
suited for the rul ebase in question. One nethod np
cORPFT_EL aPpl PRG35 ChaRG e omt SRR tI PRREPS ROt Ve 1
eé@ﬂﬁhﬁ,tyﬁe“hénﬁlh@DieﬂBﬁeth§tSMb&§H€@eO@to@@@dVﬂiUnP
of each client may be set to zero. _ ,
request will be alcepted by the whole rule processing
chain”. The latter may be critical to be able to
estimate the resource consumption for a requested new
client combination. The first one may be needed to be
able to prioritize clients from resource management

perspective.

If the rule processing is initiated by some other type
of event than an incoming client reguest, then the
controller 33 will command each rulebase in the current
rule seqguence in turn to carry out its processing. When
processing such system state changes, the rulebases 50
will fetch the needed client information and resolve the
outcome using methods best suited for the rulebase in
gquestion. One method may comprise applying a change on
each client. For example, 1f the silent mode is switched
on, the volume of each client may be set to zeroc.

Another method may comprise deducing the effect of the
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Anot her net hod may conpri se deduci ng the effect of
t hesystem st ate change by anal yzi ng rel evant

w@eepesd2res of the clients. For exanple, if a BPCT/EB04/654568

recording froman input source which has becone
unavai |l abl e because an accessory has been detached,
t he client shoul d be stopped and notified. Another
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énalhaslagSODea¢lD@mt$h@g@imﬁnteaQE wbhheh @akeguesttd s
curren%l¥ being gr cessed fntbe the source client,
BUrCBQhat 'y THE"PEY ge¥° el ent 2" A resource control
action nnst connnnly nodi fies the target in sone way.
or , exan cause the vol yme of #ge target to
t

R Sl PRSPy S IR PT ot Oghes

f@@ouﬁ@@ué@ﬁtﬁ@meﬁ@tl@ﬁiélﬂdﬁl 6lé sappeanss on e@nét@@@ther.
the resource control action wll be |ifted off of

he
TAf g2F5 1 AHECPbS sFBF e bt Fhatk® BY obReut'eserees 50 '%na

PREY 0L 8BEc1 kOl &XanPl Lent hgs vohamesbsrset &p that it
was prior to forced nmute. The static information

5e3PaGec paPEt D% fAF RO’ VERR 4BOHRTT cont@ih 25 t AP get

BFEBYef OF o FEERUr 665 6QRL L OboRELbONS-Of oMhi £h thesclient
in question is a target and a source array for

rasouiekliednt Fot akitons of Whieh #hecdieehtis ncurrently

QUESL1 PPoLSs 8e§OULLE- bgh*§em§du*@§téoﬂ§ntnp@@@deﬁﬂafﬂy
client that are stored in the source array can

Eevokedoahenl i Bet r ot P@pce 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,
i.e. forced mute. When the source of the resource
control action disappears, i.e. stops, the resource
control action will be lifted off of the target, and
possible "rollback" procedures are performed. For
example, the volume is set to what it was prior to
forced mute. The static information storage part 24 for
a client 15 may contain a target array for resource
control actions of which the client in question is a
target and a source array for resource control actions
of which the client in guestion is a source. This way,
actions 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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condition is met, for instance when the client stops.
Correspondingly all actions inposed on a client that

wae@®7s6@@red in the target array can be renovedPCT/IB2066/054568

targetclient stops before the revocation condition is
nmet. Thereby, it is ensured that the revocation wll
not be attenpted on a non-existing client when the

E§¥eﬁet598?5089k5£8ntgé 9@% &§£§5noaonab€l5§sgyrﬁ§t

contr ol fon may nodify {he content of the work
Fequeby, coht abners22e6f thae taegeeveraihvocat L bnnoR be
C tro C S it S, e
et e Sl SR N S T e
cuhéba$es 58. méinbetarresoufbe centrote acthpnol action

A3908La185 Lhe souree vt bhe, bproeta Lot eroahanges o,

sour ce can e eva ed agalnst the
bﬁrghe.tEDgetnenanneocatien the source client stops,
its resource control actions are reverted. At the
target client, it can then be checked whether the
actesbutbat cvasroemvetonashthefbast ivaeeof thésreypesion
aused by a reFD ?d reso ce con%rol t|on
a

The

Do S e e RS e R ar b P e hER Ol Sea et
@Qlébﬁée@fBFhGSfﬂﬁE &ypésbayeebeeﬂtfbit&dtl&ﬂraSSOCLates
exa mul t 1 e source c ave cau a

BN e B ke v R LR et t o ALar | Thenads PRVERS Souee
ebhenkme REHBYI 0ok USTa0NEL 68 Lhesest esiodr cergent rvbr

actions is not sufficient for reversing the force nute
éHSFﬁ@C?arﬁéFeEIF%ﬁtSOPFC?sC}é?HErSF%HgIréﬂstﬁﬁ?oﬁrFe

etheroof sthecnforee puLETLEQSONFCEhEORLFQbtaglions, are
also renmoved before restorlngathe vol une. Further, the

prEsEhee Bf FESBUPEcWEBhirEI Thet PBRSOTef PAFngas rémoved

fadi theai hepsopk foiggeep ENMPagLSe FBYchavguteqdbsy a
considered as well, as w F be expl ai ned by an

sxAAPES: rEPPBAESBChASTal " feFERN NERR" OT HPoRRITBHEF ECBy
after all resource control actions of the same type have
been lifted. For example, multiple source clients may
have caused a "force mute" resource control action on a
given target client. Removing just one of these resource
control actions 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 control actions
defining modifications of different impacts 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 "quieten" on client B. The rule "quieten" sets
the volume to 1, while the rule "force mute" requires

the volume to 0. Thus, it should always be the most
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client A. Then, a third client C requests perm ssion
and i nposes "quieten" on client B. The rule "quieten"

W@ 2403/06d221 vol unme to 1 , while the rule "force PaE/@2006/054568

requires the volume to O . Thus, it should al ways be
t he noststringent resource control action for a target
client that is obeyed, not sinply the | atest resource

889E5§£n90£é$8u gr BSEro; a?@D?QGFSPS ggr ¥ttg§1%nt
resource con ro fons 'that 1f clien
VbbUnEsobbeyéentnﬁtl31mpty36bebhake$b rheoorcgloamtrol

Lune, 1 | |
st The 2ot OB Yo the-tnars, 2P ER5tdcey eohtr br "Rt Tbns

abetheLpéutléms bbakkeépchgepﬂr@osESpskahe volume of

i opor tly, a respurce c ol action_renoves the
RORa-F oEpt HoBES SFF RRFENCS. 18°agatAokahl 1 o¥eherts only
ebi entsmd51t haougbnal hsrul ebases 56 whenl aastieam
stops. For supporting the creation of a respective

resource control action, the resource control action

canppaenho 69, Nays60npEi Senarset aof i 6hasses. hEOprul for
i nst ance, the resource contr ol actlogzconponent 60 may

EBRPrPeRI A GEREPAF SF esUtF el BoRt FoF LAkt | Bt ePadsce

cBesodl cetpnbh ok AGb 68, tMhi chedefbngsopasanet ersiionbe
defined and functions to be selected. The paraneters

rey2PAeNBHeat brOF 8t aficecAtSobi? cEhEPTERt 218 FatgeEses S0

GhEgng gngegﬁfgggﬁg properties. The functions may
i nclude for instance an i nvoke function, which causes

a change of properties at a target cllent i nposed by a

SOUr E6pSbLeNhy The Eubgtionspay £@5ﬁ@§£ {acluds,tos
I nstance a reverse function, which causes a setting of

pPRUrolsaprbper t TeS bESPRECE argetrel i et lomhepmppent 60
?82088m%£iggt sthat 5§Dg§§? <Lhe action stops. The

trons nay further include for instance a revoke
function, which enables a

For instance, the resource control action component 60
may comprise a general resource control action class
CResourceControlAction, 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 functions may include for
instance an invoke function, 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 source 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 acticn, in which the

volume is smoothly raised, might be required when the

29



10

15

20

25

30

wa@ kiogs62ro be snoot hly | ower ed,

revocation of an action. For exanple, in case a
ranpdown action caused the volune | evel of a target
a ranp-up act i PCT/IB2006/054568
whi ch the volume is snmoothly raised, mght be required
mhen thesource client that inposed the action stops.

is to be understood that various other functions

eﬁsregsa%ﬁt as el LnpL0La oL ance: an f yngti on defd ioige

at an action is inposed only after a predeterm ned
pedepdtobdt thel toriexanptiecafferchbigeeonts. pepsible as

%Q?it I op, t9§t5§§8ur Ce,gont Lol d@fim%cw@ngm aO80; IRY; ¢

npfise for ance concrete resource control action
Emasseé boi yeatheenabbeddeypendfied egeuie@ ebntywd, for

gggkﬁfé ggge%o?crgégnégsource control action classes
nmay ‘depend on

hé genéral resource control action
cl ass CResourceControl Acti on and defi ne concrete

ropertj.es f the respective type our c
IR MR B e e R P N S
mapv&dﬁpﬁ;smhfch tleftaesetbatctréta ra$g@rcelmammrmb to

nuted, this ans that th urrent volu [
e e A e
@taﬁénCRaH@Dbmncﬁayebﬁe@@@ﬂééedonwbbbhadei®mesliﬁﬁéslmay
a target clj ent is to be ranped down,_.this. nean

t
i barthenbanar il SSaARTRS ooty B2y IRAIP L0

predeteratppd-banpti o® 40d adPr edet @cbﬂ@:_ﬁ@ﬂe Vet ti@rties
Siml|ar classes may e defined for all uppe orted tXpeEsor

SPT [ BABUFEBDEERI Bl LHEE | RS STPRFG 2OT ST AL t3bI LS

é§9ﬁ§§§nthngléﬁseégﬁpé@éﬂ,m§ynwélét@ﬁlaéd n@hiﬂh%&%ﬁhes
51. Al 055|bI¥ ongoing activities are listed in the

Edfumhf heabaFge WHH%HEI 15 pb2sPBI BUF At ont RS rejrestishat

8he &u?f@gt'Ooiﬁﬁer9yﬁlmﬂ@§1§€ély|fé§§c@@dtéeﬂ@§§t$As
conprise by way of exanple phone call alarm text to

éb@ébﬁraﬁé@m?lﬁecélQb@sﬁeg%%@@Down 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 all
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. To each
combination of an ongoing activity and an incoming
request, a left cell and a right cell are associlated.

The left cell comprises cone or more rules indicating how
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recordi ng, nedia player, nusic player, FMradio, key
press, canera tone, and visualization. To each

wa@omioeri on of an ongoing activity and an i nCPOT/IBR006/054568

request, a left cell and a right cell are associ ated.
The left cell conprises one or nore rules indicating
how he i ncom ng request is handled, while the right

ﬁE'lHBSmQE ”?é&uéyke§s'thﬁﬁé&ﬁgwﬁbﬁeiﬂﬁ iPS%iQ”?ePP

the ongoi ng act|V|ty The rules’ conprise by way o

eranpkerphe acifonsndiopt{sy ahcatrpVicytipesfor iR
WA . y e 0

PO LNLEY yPLEY Do LB)cont TR B, (2o KoLy

thpossitbbes(Xyop FOF emaﬂptevltﬁ,apaeﬁ@amp(%yeanis

ive,_and u f at t ec

At ST LN TR L e ek AP
dewpernbor aedo( Rye, @uiethﬁ V@buaevoiumaeam®dlmp©$ayble

glo out in_the scope_ o
Wl orts Betple arrenonne Bl ekl S PP D 98 e
tggusuchfbhah t@ﬁtVbbUﬂpe@éhtﬁeatmxarrbvsgeetneamamna
audi o output is ra further OSSI
LISl S SORER AR e A 8550 (R o
bﬁtthﬁeeXQMﬁhéfyftabéem@@yhdpbﬁyé@rauﬁﬁéa@@ﬁpuﬁil$

meani ng ."sto t he vol une down", in order_to
EP@HF@ 4°¥fo E g?oﬁﬁg FCAP Frodf £ 7 B RHHbTT neRt S P he

AbxiBE, rwh@DQS@heSan@fﬁoysr pagdapieddt ort akech nt®at the
account whet her requests or| ginate fromthe sane
BPLERE. CRegUBste%bf ta@ TPFRAl %F%r%o§uﬁ%%lﬁ%2%dtag%|nst

oLhgEdr gguUest s fo&9€h§§”§o§éiﬁﬂé aEachn ctbgpingByoeror
identifiable to this end rocess identifier (PID)

aﬂlﬁnﬁﬁ#§gnﬁﬁF¥VéEYeﬂ%%d$%%%@ l% e eprenpkary fable

expest gd EQranEtQPMé'“§Ddatﬁe§ﬁiﬁénﬁs§8ﬁu$9*bﬁ@ﬁyeth@
the context of that client instance, whereas the

BPOpPBSedorBlout BeOESRt roP RADES andSBONER OF EOR he

In a modified embodiment, the mixing rulebase is
moreover adapted to take into account whether requests
originate from the same client. Requests of a client are
not evaluated against other requests of the same client.
Fach client may be identifiable to this end by a process
identifier (PID). In this modified embodiment, a client
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 whole device.

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

electronic device 1 is listening to music provided by a

31



10

15

20

25

30

behavi or of the client's data streans in the context
of the whole device. A first exenplary operation in

w0 b@7mb@ct roni c device 1 will now be descri bedP@d/iB2006/054568

reference to the sequence diagramof Figure 3 . In an
initial state, a user of the electronic device 1 is
listening to nusic provided by anusi c player client

en.- 1%ggpn&99e§@' héﬁrgxeﬁmc@@gng ggpfe £1@@5 and

esire play a ringing tone one c I ent
gbneeaté$emhede@pnﬁsat@opl@sp@nulmglm@qu@@¢ asklng for
a play perm ssion. Then, the phone client 15 sends the
request to the client interface 31 (step 101), which
Themahdsethbie@QubEtgénethéeﬁeqheseu@@mue S2rissepnding

he requ st Queye 32 nserts t new [.g
LR AUR Bppr ST At e phob L TOETHAE R, 37 b ho aeroe
EhEestlblsandﬁpEMGSr@@uéhe p@le%t@lIénthEnpanﬁ@ce 31

TBhEPol ot - 3 ETAC LS HROrT oqbosTEFesaual T abl'e, Fotoest

gaeliwding (abep ndpzpti on of the priority of the
requesting client 15 (step 103). The controller 33
conmponent asks the request queue 32 to be provided

WhENraghewt r gguest 32 ofn PELESSEhAGN &St £pqldd)s Suchna
"Cet Request"” nessage,is sent by the controller 33 to

FH%IPBHH%E? %%%hél%@ hﬁeﬁ%@e?f?ﬁ%si%%%e%%?%% of"%

phecedbNIdEcaNest ohasnbegni 601 et £dihOrpmbed Eheent 15.
priority of the announced new requests nandates an

interruption of the ongoing processing. The request

@H@ugeéée@foauQ@§ §@ec&ﬁgy§§ﬁtw4$bof@§ hhghesttroller 33
Erlorlt to the control 3, including an

BehtpfReut Toniost the %%%b%@%%%d %m@%#@l¥%t@% Hﬁﬁﬂ”atlon
g?etﬁgnﬁ£9$£§{y3§fn@Méa§5§u%Q€lﬁ%'8P£eﬂ@n?99 sBp P BL,
provided wth 1nformation out the client 15 that
The controller 33 component asks the request gqueue 32 to
be provided with a new request for processing (step
104). Such a "Get Request™ message is sent by the
controller 33 to the request queue 32 whenever the
processing of a preceding reguest has been completed, or
when the priority of the announced new reguests mandates
an interruption of the ongoing processing. The request
gueue 32 provides the request with the highest priority
to the controller 33, including 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 of

the previous requests of the phone client 15 from the
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submtted the request (step 106). The client manager
35 retrieves the stream properties of the previous

w0 e@amed231 of the phone client 15 from t heori gi P&l/1B2006/054568

requests container 21 that is associated with the
phone client 15, conbines the previous requests with
the properties of the new request and stores the

- ! ties,in, 05§ i q -
R Pe e ot SR at i th T he SRontSart one 1a-0 Pt
Foetheenei clianti abj zesmb hee swt ke regeestusontaiaers 221 th
that_j L ated_wit h hone Lent 1 ' t he
Sl E REEPE RSl Bl TRETETT Rt Thhags AT
cetpi py@sptbeecureenthyteapboygdnst reagupsopevti@sner 21

omthe_active request containers of all.other active,
S L peraa LETER tEr FRE Bt roi Pl Poarir BTy it
thétpeeseat cthsewbhusratudeastofiromehe2acthaye fequest

t ai th ' iated. with the, ' I
CRPRL B ot B 2 BB DT b YT RS ane
asseabl ethi afot vabhpnthe theegontsvbder 33 fstepeddy)the

. The control]er 33 asks the ruIe,seqyence factory 40
CBTEEPbeY FUREGUBHCELBF T PEBASRSI Fort tHE Hew FebiESt

bagedsoncohea Oht as ned & nf osmd + ofc{ St epod 08) spedded
rule sequence factory 40 checks thereupon the request

y
typeltthel categot § bt othe ¢PVEnt 45, 1R helstateset case

ohheraclients anemt e CHEf BN SYSLEM Stdh€aihér that is
determ nes that no special systemstate is given and

PREPCE RSl VERE 4B iBURDE RLIGRY atkHCRD- any speci al
category by a vendor identifier. Further, it

determ nes that the request includes a play request -
hafref {1 praylagRect i pePngdeonel L Badr i fiaed t died 2§ serpked

oLhsrmactibye- 6l LeDt on PATR] ¥y the LG Phayer client.
Thus, the rule sequence factory 40 determ nes that at

| east
The controller 33 asks the rule sequence factory 40 to

select a seguence of rulebases for the new reguest based

cn the obtained information (step 108).

The rule seqgquence factory 40 checks thereupon the
request type, the category of the client 15, the state
of other clients and the current system state. It
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 reguest includes a play request - namely
playing a ringing tone - and that there is one other
active client - namely the music player client. 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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the mxing rulebase 5 1 is needed. In addition, it
determ nes that the routing rul ebase 52 i s needed

W@ 3108066200) . The rul e sequence factory 40 provPOEBL54568

det ermi ned sequence of rul ebases 51, 52 to the
controller 33 (step 110) . The controller 33 orders
the selected m xing rul ebase 51 to process the client
information (step 111) . The m xi ng rul ebase 51
conpares the request agai nst each other active or
§bepenﬂedsehuentebésedoom theprofodaat tba abbatmotder

actlve Qr _sus cl Lent ovided by . th |ient
enubEr %o ? BRERETTeS S Pmnde Uy Re thF pRlchae) Fhgtast=iee
ﬂﬁemtlfled as ringing tone and there is an active

musi ¢ player client. The m xing table 51 defines that
the nusic player does not prevent playing a ringing
Epﬁecoﬁheommék BequesérQOﬂhaiBeneaﬁeﬂhmtxiﬁgassD@ba$@d51

with the 0 lent 15_is thus u t ed t he

Ebi BrtCRaRagee SbiSRH {REDENTONEN! NEoFFabhl 31 w th the
perm ssion to performthe ringing tone. However the

ri ngi ng.tone inposes vol une ra down on the

i
EF%y@%XlﬁﬁeFE%gE%SGtﬁ% APRPAGSF uf BagﬁqBﬁsEr%ﬁ?éQSFneaCh

addibti optibased enspbeqdef Enithensagkdt be fesource
control action conponent 60, a correspondi ng type of

FBEBGNREIeBNEPOFCactRBR, 2EBL TR ER PREPPIAGH NgLtoneS

ﬁkb@ﬂ&easb9s§9§'@E?Qn@sm§n§§é£0§5aﬂgtébelD@ﬁ'CTHéaﬂﬁﬁe
client is associated as a target (step 113). The
@ﬁebﬁ@dnﬁﬁséaﬂé@séohﬁrb@eaE%fbﬁdléstﬁéﬁGé@@rﬁﬁﬂﬁna%@

§95£891ar5§Ya8£1§gemﬁéi§nﬁlé9£9 compapentL20nthatgisapie
associ ated wth the phone client 15 and in the target

atragforesheheti et 1A occoApBAENECERanOL sPA8%SLT at ed
ﬁﬁé?iﬁ&eany§h§i95a¥§£epl%ﬁ@twork request container 22
that i1s associated with the phone client 15 is thus
updated via the client manager 35 and the client
interface 31 with the permission 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 control action is then stored in the
source array of the client info component 20 that is
asscociated with the phone client 15 and in the target
array of the client info component that is associated

with the music player client.

Once the resource control action has been created (step

115) the mixing rulebase 51 informs the contrcller 33
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Once the resource control action has been created
(step 115) the m xing rul ebase 51 inforns the

wa@onrned2ier 33t hat the m xing rul ebase 5 1 hasPOEEBR006/054568

processed (step 116) . Simlarly, the controller 33
processes the rest of the selected rul ebases 52 in
sequence, checking for higher priority requests and

her _high.ptiqri.t em s e n h
ChEE" By BE L3 LbyeRstem shatepeharnges.abLan g
allk)rul ebases of the determ ned sequence of rul ebases
have been processed and the work request containers 22
of all involved clients 15 have been updat ed

aceondrngl yrththecoonbibkkeB338rbntesas the césentf the
manager .35 11 The client ma r 35 roces S
?ﬁi Eg§8uF8é %Gg?FogéaﬁFlﬁﬁguepﬁgruaﬁﬁggh%g 50%%9%
Qﬁlbhﬁt&eﬁéq&ég*EOBhﬁobtﬁétlﬁﬂ@h dutongra sosweh state
Egase ﬁ result, the targ & volune in the Mﬁ%E
qUESE cY LGP NERYt AaHYTE 5CabEbgi BRFRASHP LRIt he Tesn
pkayer 1¢lzhent is nodified. The client manager 35 then

conposes (step 119) and sends (step 120) responses to
all clients 15 via the client interface 31. Mre

spesi ki ¢aklYephbe§OpFESHEhGeSEERARLAT 9PGHELES bEOmM the
wor kK request containers 22 of all active or suspended

gli-ehescsshpBet heeachroecpegdedtdcbhtar ek s 23uef tal |

achk¥¢narssgspenrded) cl h B $edSe1k BHOE MBS LAy RhLAaE:
client 15 about the grant of the_ringing tone request

aRd2AfopABOEAENELEI cthragentepienr abouffeRESr BGGI red
change thé?érDBQP?EEé sy1dhe @héeeﬁ§eﬁé Agknoul-edge

receip he I nf orna ion via the client interface 31
aﬁdcsﬁ@eSdéhﬁhéeagdr@ed@@atf@& efbipnpgi hoctepengoathe

haLdwar e GoRRORRDt rd068EEPControl 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 119) and sends
(step 120) responses to all clients 15 via the client
interface 31. More specifically, it copies the stream
properties from the work request containers 22 of all
active or suspended clients 15 to the active reguest
containers 23 of all active or suspended clients 15,
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 audio data
for the ringing tone to the hardware component 10 (step

121). A dedicated component of the client 15 takes care

35



10

15

20

25

30

121) . A dedicated conponent of the client 15 takes
carethat the client 15 obeys the resource contro

wae@7ms@@ns, nanely that the client 15 does notPELB2006/054568

agai nst such decisions or without permssion. | has to
be noted that such a dedi cated conponent of the client
15 could also take care instead of the client manager

%ﬁantH@déihggttmg Bbbgbnéher§8H8§£c&08&§t98£ ddeianghs,
it could read Itself the al formof requests

fﬁ@ﬁﬂVhéhaetthé @éqaé§tléoﬁpgﬁn@® 23¢Cti ageeadt ofubki ng
b@&?éﬁ@ﬂgsxr weeﬁasépggghﬂg mEssage hysthe ﬁé'ﬁ@%edhthat

manager e client manager 35 m ght
§ethaavdedabaeedatumpgﬁeﬂheOé|t@ﬁt015eﬁbrléx@ﬂ@l@ 250

A BEERSElcco RCRRLTRL 06y BLORERECS: ol iAeI
thquesrglﬁhé cbﬁeastﬂanagaznes ay ?om/i2f0©zidheeai by
BSak Corpr ot ol (atep 102yt TRETSONE o Pl 53 Fag T2

tbquesponoanabherthé handwnaneé @ﬁtbeiagelﬁﬁormeStbpaaw

formati c%ie 5 ger 35 to th 5ha£dm9h
T R S A S S S
caterfane 34i¢stepaidd3pr. 3&bm9gspesef|eabhy;abi@evalhe

rul rocess for_a re has _been co eted, the
EonErD) Porcss ComahaS ERE Sl Font HRRaGER a8 o wri e
Vb@o@bb@ﬂhg“nb@r"ptbéﬁskédthelﬂabdmafetCOﬂnﬁ@emttﬂ@
gcated ehlnd the hardware_interface 3 4 that wll
SctBRFI yoappPytt hRSdeteFfi REdSEr EaR Brbperti es. The
client manager 35 uses the hardware interface 34 for

sending the information towards the hardware conponen
foe Fﬁlﬁﬂrsﬁaﬁé%aF.éﬁ TERe"Adr dNAPETi hter FaEkr34ier 3

tphreaps” a&B@séeéghMEQll5£Q£8§§*ﬁ@ £§59Beé§4%@mﬁﬁéﬂé@9
that the information is transforned to a

d6§aEnee2andThrafsPerPédeAs3a mégurbeéeupﬁnsegﬁPé%n¥%%
tet-aRaléd)n-the hardwarg stream information from the

client manager 35 to the hardware components 10 via the

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

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

transformed tc a binary sequence and transferred.
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conmponent 10 applies the indicated properties to the
data streans received fromthe clients 15 so that the
be played and the vol une of PCTE2006/054568
audi o output of the mnusic player be ranped down.
Finally, the controller 33 can termnate the hardware
access control processing (step 125) . A second
ﬁéerLé5¥19PSEa£h99 ﬁe 1§56@5£@ﬁl§ZQFVI@eeth¢$ware
now be described wth reference to the sequence
dPapeaendf 1Fi gopéidgs. tThelndicébbdspadectbreespondset o
BQ€aSEé£8aﬁ§SE%EéEQea”f%@ﬁ Pﬂ808f§e8£sF19U£ Eﬁﬁgtiﬁﬁ
, one announces an 1 ncom ng
theqnugltone wahpeuedphnyedhenéequentel@meF@@utee4audlo
i rate h C S ndecides to
?g%égﬁ ?%e§%%lﬁug£8 § ¥é?o §o§?$§ |sten|ng to the
nmusi c. Upon a correspondlng user input, the phone
genera request and sends
FLLOSY " C O Enao R Ehtot ni ot her ST FRTED DoY) Mo
ettesns cnherbacpraéeéetmgrdstepelieuuest to the
request queue 32 (step 202). The request queue 32
inserts the new requests at an appropriate position
Ansecbne premesst pgogeesei andin ntios neléchem@nct r@dadr;eaie 1
ihat neM/re uest i s _avai %able é 203%
Eontr BPY ope s4eaeRect "1 bauestotiate 32 Hoe TR
aemgfeﬁuegtgi@ur@r@ce55|ng (step 204), and the request
gqueue 32 provides the request with the highest
priority to the controller 33, including an

rdenthitcali ons ok &8@r@§§@§d§tﬁg ehéepta{st €ps205)ng in
The controller 33 now asksthe client manager 35 to be

prevPERECHF t AT i hi Brhat fontadbut St he E1PehEY 15°Rfat
§H98hﬁ&eg 5ﬁelﬁegM§§% £stepuR06: endheusiient rPBR3ger

35 exchanges informaiion via
down. The sequence of Figure 4 illustrates the process
in case the user decides to reject the call in order to

continue listening to the music.

Upon a corresponding user input, 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 request to the reguest queue 32 (step 202).
The request queue 32 inserts the new requests at an
appropriate position into the processing gqueue 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

gueue 32 provides the request with the highest priority
to the controller 33, including an identification of the

associated client (step 205). The controller 33 now asks
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the client interface 31 with all active and suspended
clients 15 of the electronic device 1 and provides al

wo edozioeszed and assenbl ed i nformati on to the coPCT/BAGI054568

33 (step 207) . The controller 33 asks the rule
sequence factory 40 to select a sequence of rul ebases
for the new request based on the obtained infornmation

e . 2 8 : second.:
CBEr o ERRk RO SHBr oL L0 PR 2L e S ST e
tbpst ekenplaeytoperatbbnsulFhettatietsequencestacsoey

he in,.t e . .
EPrEnerks BORLRL!Bppsgpuest LXeRuLle CALSBREY.CL L1
sist emishat énteérfdetebin weshi alihesttaseabfatushended
request includ an Lo _stop. r est _- .n
o ORE g entr hG: R - CoRanE Pt JPLE Rty £ nape B F KRB
rbhatitoedt hhd bypemoiecdefnéstmathenetbsthe needrbdler 33

Zg lé g§¥ rul ebase (step 209) . Thus, the rule
88 n ﬁactory 40 provides an enpty sequence of

rul ebases to the controller 33 (step 210) . It has to

e noted that prgvidjng an enpty sequence_of rul ebases
B oRP Can okamprens A SER TonHASEILENTa FaSHPTY| Al c8
@bm@&tkgnégqeéns@quenga§gbggésiﬁgtaﬁﬁe,ngﬁ tbeuektentsed
reserved m ps qQr menory in sone bo eepi ng conponent,
Pﬂegger@Qéﬁsﬁ?gohg?ﬂﬁW%t%%nb SF?Beggg*he control l er 33
may thus informthe client nmanager 35 i medi ately that

all selected ruiebases have been processed (stef
21epsTRELcPent®nBhale? 35CADHeS*ERAL2FKeOP aﬁég?nighas
sbopeLggUgstandegdet enm pes1abl ocrespUr eersontkhplary
actions in the source array of the client info
eBRponRent - 20 associated to the client 15 and thus al
resource

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
request - namely 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 provides an empty sequence of
rulebases to the controller 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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control actions to which the phone client 15 has been
associ ated as a source (step 212). There is only one
action for which the phone cPCEPM20463054568
is a source. The type of the action is ranp down of
the volunme, and the target of this resource contro
action is the nusic player client. The client nanager
35 renoves the resource control action fromthe source
array of the client info conponent 20 associated to
Ehe phoretchaeagei53andofeentihe thegeeqaeehyiof at heop

GLLENL.! Bhe sorenent agsoctabed,to Lbecpus! ooplayers,

reover GWh action from
the wonkceegquesy oﬁntaeneﬁlehtthefolcemponﬁﬁo 20

couponent ;assogt.at ed; Lo the gusi coplayer clientcand

uades he réever se-ac se ranp vo
gpnback hotnhesctoenhschatgetphenelc(seep 233has been

ted that th i I i t i ght
Hasat PR anes S i obataler it p Toant e, ThuS.

the clients target level to which the volune is to be
&ﬁﬂged.up ii the one in orlglngl quest cont aj %h

FER TS RABLYnBE8sE&rPHY Phe BafBad-the vortink %EQe
phatewasisgt wWhenst hesbarpedomheacyponofashenyokedn is
The cl.ient nana%er 35 then co oses éste 214

d
$8fAsCPYtept 25 V@%B@ﬁseaﬂgs gesaf eBI chiﬁ?gei%urhe

¥batrthe ekteph ibptenkages3%. pMayerspeckhtcarhy, citent
copies the current stream properties fromthe r k

F8RAESE éontalAERS D2CofeaPPragt FURTEP. sBSpetieqrom the

6bl,eRtsatbalockhenactiventequest c6QpbakRer 5023s0bcahted
active orsuspended clients 15, infornms the phone

&Pi 8Re BBORBOGEIPRE AGcepfedrstophsf Lenecki AgFAy Ponehe

request 1aRd LhepRMshe RLayer eaRt abnencahQyt ct Peayer
al l owed change in its properties .
client. Moreover, it removes the ramp down action from

the work request container of the client info component
associated to the music player client and includes the
reverse action, in this case ramp volume up back to the
clients target level (step 213). It has to 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 request 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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The clients 15 acknow edge recei pt of the information
via the client interface 31 (step 216) . The client

worewager2785 may t hereupon i nformthe control | ePCBB2O#I54568

the access control processing has been conpleted (step
217). The controller 33 may now ask the hardware
interface 34 to strean1infornation fromthe client

§?c%§e£b§ Fﬁ fgrﬁgnpﬁg néo %ié?ﬂhfS abgut

contro ana rdvvare |nt er ace
thé scaeresdl stop @ﬁlshstreaglmg t@m@prQQQésth@nd the

FLagLng; Looe uLlLobe st oppefl and Lhe. ol uok. ol the

e con
pﬁypéEtmeaate the access control processing (step
220). Wile there have been shown and descri bed and
poi nted out fundanental novel features of the
Ehvennﬁent551apptkedwléd@@efe@@eﬂtemﬁoﬂhaehﬁﬁorMethm,

it wll b unders t ha ous ssi ons and
¥stFk?u?§bﬁ§taﬁH gﬁﬁ%sg} ??% %$§1and details of
t he devi ces and nethods descri bed nay be nade by those

illed in the art without de arting om t s irit
Sgetﬁ LT Phb Rt aReT F BRAnpie: GVEO?sl%£%¥% P

bphendedcethas @hhtC@HBIQ@&é@@sc@ﬁtfﬁpspr@b@ﬂgﬁi@ has
and/ or netho a steps which ferforn1substanégall the

B8RB FOMRLPBAC| nSE%Bs%éﬁira Py tPREEANEShay  t B2 Ak BvRSK

the samBwEesuUl hscargcli thi Aot hersgopenpbrihieion from the
i nvention. Mreover, it should be recogni zed t hat

6L BEEUFRB2ARE/ 3P BPeRBAt S25AUREE AOTROUSEEPs.Shbim the

apdEes1 9§§C§Bb§QQ'BhQOH9§§%éP@ Wt bRy discl osed form
or enbodi nent of the invention may be incorporated in

Afyaotrherldi €| baed dFrdesErybedter dLJyeShedr Hosmar
Fﬁggdhﬂ?ﬂtbésséogﬁéﬁrth”@ﬁée§oPUer§fgﬂhéhﬁu§§c blabsr

intenti on erefore
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
applied 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 without departing from the spirit of the invention.
For example, 1t i1s 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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limted only as indicated by the scope of the clains
appended hereto.Wiat is clained is: 1 . A nethod for
W@ 0ed2fi ng an access to at | east one resour CRCDIB2806/054568
plurality of clients, said nethod conprising:
selecting at |east one set of rules froma plurality
of avail able sets of rules upon occurrence of an event
rs%'e?%' ggom QH 89€§§sf:918§adlﬁt gﬁ +PBf %?gﬂ“&ﬁg_ by
at teast one o sai Ien sal ectlon ependi ng
dti skéasedofiogne oof cabbyipeeot séldhevenvenaisnameyoweat
l. f | [ . t pl.yi ng
sl Es P h fr st R AE e T L P A EE P PR
audgeksskednfoandoconimboblimagtansaacgssetralsmadtat deast
ne.resoqurce ac rd ing, to.said decision.
A B8 BHRE e ng  ocP AP 3 TR kR e; hABhPRoESenti B°a
E&metéddoh&guest1ﬁd®ﬂh@@é pf; saedscbpent$s tekatiagnto
sai d gc&eﬁ at | east one resource; wherein said at
PEESTCG §§? Bf rules is selected fromsaid plurality
of avail able sets of rules depending at | east on one
of said type of said request, a state of other clients
and a system state; wherein said selected at | east one
set of rules is applied to said request, resulting in
a decision to what extent said request is granted; and
wherein said access to said at | east one resource by
said client is controlled according to
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said decision.3 . The nethod according to claim2 ,

wherein a priority value is associated to each client
war@7mberei n recei ved requests fromdifferent PCT/EB65/054568

are processed in an order of associated priority

values. 4 . The nmethod according to claim2 , wherein

applying said at | east one set of rules is interrupted

by a further received request froma client having a

hi gher priority. 5 . The nethod according to claim2 ,

further conprising determ ning a category to which

ﬁg%g g%igygigg#oggs, and selecting at |east one set of
rufés

roma plurality of available sets of rules
depending in addition on said category of said client,

r appl yi said selected. at |ea n t_of S
R ISt et ent Lt LRI ARRE e iE
cl i entsoarcbob. a bpluifhei bpt bbdchteontdj ngatd wdahmi 2
further conprising storing an original request
corr%g%BEdgﬁﬁgto the received request:, conbined wth
precedi ngel eguess saf rom sai onel sentof i fubny; fstrorang a
wor k iegugst mh%ch S initiated Lth said origina
requBstT and-Hodf f FEU Wi 8 AppPyPhgt $afd AT edst onece
set of rHl 88enBNdeB4OIhQOt@NaACLEYEs§ egpesdid at least
corresponding to a final work requ The net hod

quest.. 7 .
accpPH?nﬁe?%uﬁ?%i?¥2a? %ﬁ%?%iﬂn%a? %?h$a$}%?n5?' said
avai kabketrsghsaspefidll @5 sONPELSESoRtohEasSt Oneypd: @rf
m xi ng rul ebase conEr|S|n a set of rules relatlng,to+
ot heF2&fi BRERE, a2 r ot FRgCF Ut Bbh3@SEoMP?i SF nEP Al set1oRLS
rul egnd a system state;

applying said selected at least one set of
rules, resulting in a decision; and
controlling an access to sald at least one

resource according to said decision.

2. The method according to claim 1,

wheréin sald event is a received request from
one of said clients relating to said access to at
least one resource;

wherein said at least one set of rules is
selected from said plurality of available sets of
rules depending at least on one of said type of said
reguest, a state of other clients and a system
state;

wherein sald selected at least one set of rules
is applied to said request, resulting in a decision
to what extent said request is granted; and

wherein said access to said at least one
resource by said client is controlled according to

said decision.
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prioritizing inputs and outputs; an effect rul ebase

conprising a set of rules defining which client is
w@bkdogmet7t o control which of said at | east onePCT/IB2006/054568

resource; a security rul ebase conprising a set of

rules relating to security requirenents for the access

to said at | east one resource; a hardware limtation

rul ebase conprising a set of rules defining various

[imtations of hardware; a software limtation

Pul eBaserednpdi atngrotna setcbhinul eswief¢hing wardousy

Lim %Qﬁbé’”fs °£s§8££é{‘@£§ AL %5819“5&?111% miaty k%‘%eln

rul ebase co F esol vi
resoneceluaﬁfte@mest$uﬁr®mnslfﬁﬂﬁemm ekne@t$omre
rul ebase conprisin et of rul es. def

o anee b T e SE oBF o EST b ST T 20T herRlHeS
at | east one of said set of rules is |nplenented in a
for a configurati trix assig to eac
bosorfr Pr R et ele B cpte iR o deiret oh Torl e
aspestideattlavdsh tmesabt af reast Dneisetrolptediasy a
The god according to claln% wherei n_sai d

app|§eﬁ DRGi Teset et et et b LTl es Cohprtseevikithg a
sepanagec gdegtr sben-en how sai d recei ved request should
be handl ed based on each rule in said selected set of
rul es, and sel ecting a decision having a greatest

sontext sPechdifediPaciyandngl sahd dephstRas cosptid Ngy
with all rules.10. The net hod accordlng to claim?2

wher 8F heSat L e c? sTORCEORPr TR e brle o LAceebRl ngPReiers

request. 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
sald request taking account of said category of said

client, or both.

6. The method according to claim 2, further comprising

storing an original request corresponding 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 request corresponding to a

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

plurality of available sets of rules comprises at

least one of:
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accepting said request with a nodif icarion, accepting

said request with a nodification of another client,
wap@7nej2ect i ng said request. 11. The net hod acPCT/B20g5/054568

toclaim2 , wherein at | east one of said set of rules

conprises rules which potentially affect an access to

a resource by another client. 12. The nethod accordi ng

to claim1l reif sai d

wh ff
resour cet b@i%h%fhlé? %kp?se%tg?néﬁﬁsﬂ{‘ an access 1o a

reversed T case @
resovsCet acgess sesatrtehgefitom said request i s stopped
by a new request. 13, The nethod. according o claim?2 ,
furt her Tonprisihgt FhEd? 77 ng S o° iy ent® e?iel?u]aes

r equestot st agtept edpuaecept esuwhtits o modi fication or
deni ed. 14. The net hod accordi ng, to claim furt her

2
conpri si ¥y FESTOr i Ayl &3t at I BAcH of S8 LTl et

thatgexisieg beferecapphyi ng saidisel esteshatol eastch ot
one set of rules, in case applying said selected at

| easteofe?setCdftraPesr$8Cdbott ed before being

conpl et edl. sd8ur ¢ § ESQUESEs € OO 1 A hangesento f OFules
controlling an access to at |east one resource by a

pl urBf+2yied ePi eREST 18R BedesoRireRt Toht ¥ ofhe access to

arrangeqent CONPEi shO0regoRbskality of sets of rules;a
rul e sel ection conponent adapted for sel ection of at

| east one kerdeire ul vel bl aidl gragal FeNPHIS §et s ofet

rul e5¢ UPQN. OCSUEY £NGE Of - 8. 8VEeNt: £ 84 AL AT F hBAPdware;

access to said at | east one resource by at |east one

of said zl$ehtvareal tnsledieten o beperrli aropuariseastoforr

oné Qétao£y9§18£ §§£9nfﬂgn$ar§o§§aifmféations of
software;

a resource limitation rulebase comprising a set
of rules for resolving resource conflict situations;
and

an exception rulebase comprising a set of rules

defining exceptions.

8. 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 each possible
type of reguest 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 request
should be handled based on each rule in said
selected set of rules, and selecting a decision
having a greatest context specific impact among said

decisions resulting with all rules.
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at | east one of said clients and a systemstate; and a
controll er adapted to cause an application of each set

woRowobesl sel ected by said rul e sel ecti on conpPCEIR2006/054568
said application resulting in a decision, and adapted
to cause a control of said access to said at |east one
resource according to said decision. 16. The resource
control arrangenment according to claim15, further
conprising a client interface adapted to receive a
iLequest methbvingctordainaccesslsonsaj dwiadréeastaome
resoyrce fromone of said cl'#entsé mherein.g request
recefVed>t PO oHRT bF S 3ar 'y cP T eRr S R A Saf &¢I T '

i ntestacetand selatraguéor anidccessodiof atateast one

resource conprises said event relating.to an access to

2t | BGSEPBREDr Bstar bedARer B H oai BOTHN £0R61 B2tT o

conp@nebhetscadapt pdaf@rrspbdr seheshionrofusat d at

| east one set of rules fromsaid plurality of sets of

rul es, depending at said | east on one of said type of

alregueshetrEQI ¥edoviiangatd elaent2| ntigstace, asalgast

state of other clients and said systemstate; and

wher 8f SAi 82¢0nt P bl Perriseadapied’ £9S cases sai -

appl beathonaof yeachesetanfarbbes sel gctedobycsabg rule

sel ection conponent in response to said request

recefVeBnN9racsafdtelient interface, said application

resulting in said decision to what extent saidrequest

IS to be granted, and adapted to cause said

éont Fok | NAghef sardratiegssoteladndlat Veaseipneaid

resoureg by said clienl according,to. gy, dadech st 0 i ent

17. The resource control arrangenent according to

cl ai is reversed in case a resource access resulting from

sald request is stopped by a new request.

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. A resource control arrangement for controlling an
access to at least one resource by a plurality of
clients, said resource control arrangement
comprising:

a plurality of sets of rules;
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16, further conprising a request queue adapted to

cause a processing of requests by clients received via
wa@abodoed2rent interface in an order of priorityPEEEB290E4568

to said clients. 18 . The resource control arrangenent

according to claim 15, further conprising a client

manager adapted to nanage an exchange of information

wih sad phucalLiy plofl Leplsned? odug @é@sférfﬁél%Ftion

controlling an access ast one T esource
pluraflay béastlene3$e8a®ﬁ chipsefroaviagd aplheasttonef

Ch' ps?%a' of ot sgsﬁpé’ﬁ‘%éé‘b rg%’B“%'QQ eve{i”c “{ié‘i%{%ng
ru es; rul e se i'on~conponent ~adapt e
for sel ect bonesf atv bea@tabnbeset ofier vdesufconvgard

I I f f f
Pl ol PROLL B BnohoBBLd b Sal b at T Rat Bre: es oy Ehony

at | gaslcope ofi sakdo€l henypse sai dasel ecthon mepEmﬂengf
at Ieasi on one of _a tﬁge f said e¥ent a state
B s©

east ConEa0F 3776 FENTSC ANt 20 o7t o SYSFel Sreie ind

Contr0||@rc@ﬂﬁﬁéBﬂeiOaﬁépﬁ@daﬂoa@@&$§a§mO@p@ﬁléﬁmfbﬁeif
of rules sel ected by rulg sel ecti on co ent,

sa|deéﬁﬁl?%Et?gan%§%I§?ﬁﬁcFﬁ aP¥et? 5 ohan %%b%%%

to causgoBetONt 68t dOfpsRi aaceesset@l cahg at 4eastionsen,
resource according to said decision.20. The chipseu

accofafng® ?Bt%@aFﬁw@@Us?u?tﬁ%?tE%%p?fs?%bda?%??%%tto

i ntegfage,adapt ed éﬁer§§§bM§cé é@@@ﬁéin@eiétéﬁgdto an
access to said ar | east one resource fromone of said

cli efBSisiwhBrein a request received fromone of said

16. The resource control arrangement according to claim
15, further comprising a client interface adapted to
receive a request relating to an access to said at
least one resource from one of said clients,

wherein a request received from one of said
clients via said client interface and relating to an
access to at least one resource comprises said
event relating to an access to at least one
resource;

wherein said rule selection component is adapted
for saild selection of said at least one set of rules
from said plurality of sets of rules, depending at
said 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 said
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
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clients via said client interface and relating to an
access to at |east one resource conprises said event
WO 200a10662g1 t 0 an access to at | east one resour CECT/IB2006/054568
wherein said rule selection conponent is adapted for
said selection of said at | east one set of rules from
said plurality of sets of rules, depending said at
| eas e. of . saj a quest. receiv Vi a
o dohlehr 1o o rhoes BOr Bl eral S b RET 1 TRRYE i
sai dceystehl shatef anddwhecesn sai sbconiroléastisne
adapted to cagse an agglicgtion of. each set.gf rule§
sel etTa0 hy° s& d> Pt e~ sBTREL F OrC TOmponeRht ST h r S8 pbmse’
to said request received via said client interface,
zgid ggplication resultjng in said decision to what.
Xt ent = sAF - Pequese 501 o™ e g dhted, *and atapt Bd To*im
causeé saf dreieat r obhp AYs Ofig sai e @ageessqtOusah@agtod east
one resource by said client according to, said ,
deci SFORE IOTORCST bY rOn ECART Lo Wort 1Pt T hg areived

accessat9aal tEASAT ONECELSOHE CEn byn aoPhetF abFtyr Ddrity
clients, said electronjc device conprising: a

pl uraff+9"ef Set32bf FHi®2tSa rule selection conponent
adapted for selection of at |east one set of rules
fromsaid plurality of sets of rules upon occurrence

bF - afhevERtORET At FAY- L afr BReEFRCR o FFABNY bR tCHhEn
resouscer byl r | €8t r PHENOT 4 S& bl IR Sye SAEapted to
sel ection depending at |east on one of a type of said
eventanadst At e ¢t at ot eabt 1 oher A T s dveth et sdand a
systemstare;, @pda copntroller adapted to cause an
appl?catiohg%f each set of rules selected by said rule
sel ecti on conponent, said application resulting in a

?99'@'&Eﬁpset for controlling an access to at least one

resource by a plurality of clients, said chipset
having at least one chip, said at least one chip
comprising:

a plurality of sets of rules;

a rule selection component adapted for selection
of at least one set of rules from said plurality of
sets of rules upon occurrence of an event relating
to an access to said at least one resource by at
least one of said clients, said selection depending
at least on one of a type of said event, a state of
at least one cof said clients and a system state; and

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

decision.
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and adapted to cause a control of said access to said

at | east one resource according to said decision . 22.
wab@7eb@ct r oni ¢ devi ce according to claim2l, PCT/1B2006/054568

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

ES?G@{S%M m.on c?&réﬁk% ghignts,vig Sﬁh%ﬁéiem
inferface and relafing to an access to at [east one
r esoormerconpyi 8eslsand evearfaetatfagted am vecesse td

at | e e, rej id rule. selecti '
compbadnr P o SRaRt A Far et il obri SO Taar ey o
| eastesmerset fobmroahesofromsacdiphusal ity of sets of

rul es, depending said at |east.on, one of said-type, of
h request T acel vad §TA S G T BRE TRUBTRCET K

ace;” sal
st at el bénot het a ck b edt s1 aad: sahte sfstemst atelaandy to an
wherein said co t£oller is adapted to cause a

n .
appl FCafTon"0f “eath* Skt °BF Tuf R S8l ¥t by° sii o raf et
selep@iﬁni@@np@nﬁnt?¢@e£§$@@n§$ l@a@ﬁi@géeﬂﬁmercei
recel ve Via sal clLien I nterface, sal a I catl on
ool Ll EetRl R T BT R et e B ht o e
I's tpobesgf antelecansh agdapseddt o cadiser sahd set of rules
controlling of said access to said at_|east one

resotf @B Byl SaPduERtent ACcOPF ngt thULeFd deti g sald

23. Jhel@é§@téﬁhb§ed@fi§§i@0@fﬁgi@ﬂ horehad s 2deceived
further conprising said plurality of clients and said
at |'éa3tSdheé FesBuf cel2ATLatR ef ekt rohtee deliclener

accordi 89-f 0achatMm 22;, So8mrising; forgeach of said
clients an original request contal ner arranged for
wherein said controller is adapted to cause an
application of each set of rules selected by said
rule selection component in response to saild request
received via said client interface, said application
resulting in said decision to what extent said
request is to be granted, and adapted to cause said
controlling of said access to said at least one

resource by said client according to said decision.

21. An electronic device controlling an access to at
least one resource by a plurality of clients, said
electronic device comprising:

a plurality of sets of rules;

a rule selection component adapted for selection
of at least one set of rules from said plurality of
sets of rules upon occurrence of an event relating
to an access to saild at least one resource by at
least one of said clients, said selection depending
at least on cone of a type of said event, a state of

at least one of said clients and a system state; and
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storing an original request corresponding to a

conbi nation of all current requests fromsaid client;
w@20enke2request cont ai ner arranged for stori ngPET/YR2086/054568

request which is initiated with said original request

and nodified while applying said at | east one set of

rules; and an active request container arranged for

work roqrese ESE IR Ed LR RSB e el e of

cl ai au2i, swhevéi nusasdselectednbe sleviceuls omecofian
nobi | e communpi cation_device,.a | aptop,_and a personal
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to atntieastpong tesontse bycanptorabftyaod £bdcent sto

sai d apparatus conprising: neans for selecting. at
| easPabnes bet SBF Cr S Bt O S0 prGraF 139 oo seT kS of

rul egegponopccurrence of an event relating to an
access to said at | east one resource by at |east one
of said clients, depending at |east on one of a type

op .sahd eventroRistatei @t atcbeastgons ofasaizh ol fentiser
and a system state; neans for causing an_applicatjon
of eaeRPEefebled Skicbf %%t%gfag%i@d%@5$¢cg?i%@pelve a

feSUkéhﬂQs%”r@lQ@ﬁﬁéi@@;a@ﬂQc@@@@Stéoéaﬁ@U§EnEeé%t one
control of an access to said at | east one resource

accoFBFAgrE® SEPE deei’t of2 2. cThenNkpparat us accor di ng
to cl ai MR6yofurk hesq Compr i Skag, SBaRSH 054 esei ying a

request relating to an access to said at |east one
resotttentponioneapf client interface and relating to an
access to at least one resource comprises said event
relating to an access to at least one resource;
wherein said rule selection component is adapted
for said selection of said at least one 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 reguest
received via said client interface, said application
resulting in said decision to what extent said
request 1is to be granted, and adapted to cause said
contrclling of said access to said at least one

resource by said client according to said decision.
23. The electronic device according to claim 21, further

comprising said plurality of clients and said at

least one resource.
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said clients, wherein a request received fromone of
said clients via said neans for receiving a request
w@p@7/ed2at i ng to an access to at | east one resPUF/TBR200@054568
an event relating to an access to at |east one
resource; wherein said neans for selecting at |east
one set of rules are neans for selecting at | east one
rules froma set rul e
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requesmPrﬁSSﬁ@tEODfe@¢h6®fCtaE@tBlﬂQMtﬁ system st at e;
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fr”ofﬁ
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deci SPBRALERC %ﬁ%togx?L tCeaF T efTesTs TS %? t%ﬂl and
wher gi pegaj d means for causing a control of an access
to said at | east one resource are nmeans for causing a
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program product in which a software code fo
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plurghity-efoelignds. i snstored, said software code
when bei ng executed by a processing unit of an

el ectrond®e @ewé@e TRLe Tl Fo byl the dfepsded for storing
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of avai es upon octurrence of an event
rel atédg=$o- an access to said at |east one resource by
at | east one of said clients, saidsel ection dependi ng

at | east on one of a type of
25. The electronic device according to claim 21, wherein

said electronic device is one of a mobile
communication device, a laptop and a personal

computer.

26. An apparatus for controlling an access to at least
ocne resource by a plurality of clients, said
apparatus comprising:

means for selecting at least one set of rules
from a plurality of sets of rules upon occurrence of
an event relating to an access to said at least one
resource by at least one of said clients, depending
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

means for causing a control of an access to said

at least one resource according to said decision.

50



said event, a state of at |east one of said clients
and a system state; applying said selected at | east
wor@7eet270f rules, resulting in a decision; anpCT/IB2006/054568
controlling an access to said at | east one resource
according to said decision. 29. The software program
product according to claim 28, wherein said event is a
guest from one of sai rel atlng to

d
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sel ectin st pne se rules froma p
1ot

of aVaif ‘g%?%ss%?ss%?drﬁe e%hqeﬁoe‘?ﬁﬁ3 nﬁe%%lﬂlac%t ?%‘55‘?“
one ofisatTisype, of said request, a state of other
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wherein said means for selecting at least one
set of rules are means for selecting at least one
set of rules from a plurality of sets of rules
depending at least on one of a type of a received
reqguest, a state of other clients and a system
state;

wherein 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 request is granted; and

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

resource by said client according to said decision.

28. A software program product in which a software code
for controlling an access to at least one resource
by a plurality of clients is stored, said software
code when being executed by a processing unit of an
electronic device for realizing the steps of:

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

one resource by at least one of said clients, said
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29.

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

resource according to said decision.

The software program product according to claim 28,

wherein said event 1s a received reguest 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 least 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 least one set of
rules to said request, resulting in a decision to
what extent said request is to be granted; and

wherein said controlling said access to said at
least one resource comprises controlling said access
to said at least one resource by said client

according to said decision.
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