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t echni ques thedPShiwoaugeé ofghecygplegatadidcofithe maddes. In addition, the processing power of a

DSP engine is not sufficient to simultaneously run all of the modules. Further, no mechanism

exists for suspending applications to load modules into the DSP to support other applications.

[0003] Accordingly, there is a need for techniques for managing applications in a portable

communication device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0004] FIG. 1 is a block diagram of a portable communication device.

[0005] FIG. 2 is a block diagram of an arbitration engine.

[0006]  FIG. 3 is a flow chart of a method of performing conflict detection.

[0007]  FIG. 4 is a block diagram of thg relationship between DSP modules and DSP images

[0008]  FIG. S5 is a flow chart of a method of identifying a comprehensive DSP image.
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( or more apphcatlon SpCClﬁG integrated circuits (ASICs) or other hardware capable of processing

computer software. An example of a suitable ASIC for wireless communications is a Mobile
Station Modem (MSM) chip which incorporates the processor 102 and other Code Division
Multiple Access (CDMA) functionality. The MSM is responsible for modulation and
demodulation of CDMA signals in order to maintain a communications link with the cellular
network.

[0012]  The DSP 104 is a high speed processor that performs computationally intensive or

- speed sensitive tasks. The DSP 104 and the main processor 102 may be implemented within the
same ASIC. Further, other types of processor, microprocessors, FPGAs, and integrated circuits
may be used in some circumstances to perform the functions described herein without departing
from the scope of the invention. During operation of the portable communication device 100,

applications running on the main processor invoke processes on the DSP 104. For example, a
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[0015] During operation of the portable communic‘ation device 100, one or more active

( applications perform functions using the modules of the DSP image loaded on the DSP.
Accordingly, an active application is an application running on the main processor that is
supported by modules loaded on the DSP 104. When a request for new application is made,
criteria are evaluated to determine the appropriate action. As discussed herein, therefore, a new
application is an application that is not currently running on the main processor and may not be

supported by the currently loaded DSP image.

[0016] As discussed below with reference to the exemplary embodiment, an arbitration
engine running on the main processor 102 manages DSP images that are loaded in the DSP 104.
A DSP image qualifier in the arbitration engine identifies a comprehensive DSP image that
includes the modules required for the currently active applications as well as those required for a
new application. The priority evaluator 206 determines if the new application should be loaded
where a hardware conflict or rule conflict exists or where no comprehensive DSP image can be
identified.
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application, as well as one of the currently active applications, requires a speaker for operation,

( the conflict detector 202 determines that a hardware conflict exists.

[0019] Simultaneously executing a combination of applications may be prohibited by the
application rules 210. The applications rules 210 dictate which applications can not be run
simultaneously even if the hardware resources 106 are available. An example of an application
rule 210 includes the restriction to running a sound recorder application during a voice call.
Although hardware may support the simultaneous operation of both applications, the application
rule restricts the simultaneous execution of the applications due to legal requirements. In order
to avoid the unauthorized recording of a voice call, the application rule 210 prohibits the
simultaneous operation of the sound recorded application and the voice communication

application.
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application priority) is compared to the maximum priority level of all currently active
( | applications. In the exemplary embodiment, if the new application has a priority that is greater

' than or equal to the highest priority of the active applications, one or more of the currently
active applications are suspended and the new application is invoked and allowed to run. Other
criteria may be used to evaluate the priorities in some circumstances. In the exemplary ‘
embodiment, all of the currently active applications are suspended or stopped and the resources
are assigned to the new application. A DSP image having the required modules to support the
new application is loaded and the new application is executed. If the maximum priority of the
currently active applications is higher than the priority of the new application, the new
application is rejected. In some situations, a procedure can be initiated that analyzes the priority
of the applications as well as the DSP images to identify one or more DSP applications that
have a lower priority and should be suspended to allow the new application to run. In such

situations, not all of the currently active applications are suspended.
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exenpl ary enbodi ment, each pair 't cat1 ons contalning the new
appl i cat i oApPligation fecerdinglythe ?eé?fthasﬂwar&éqspweséﬁswwﬁz fctiFie applicatien, Ai, is

conpared t eoxﬂpawd@@mb bet B6hatRakd r@s%wcmeqaaw@ Aew{)phcaf&bﬁ AR B itRth 1 10
appllcatlo&fﬁ rs |Iﬁ fn}gql udes al | 8% i (3 3} licatigns that are

pr ohi bi t ed RRITHORCL 8 SHS I 2SRt Se puibsrh diediargparssprailist grigig and the
Accor di ngl yrocddoe contineds acae 112(IF the aite@scttidhliant @i deb) b Barti@e cqEIRRisbi t ed

:gp{]lsggt: grh%ntﬂﬂdatstepﬁé in the exenplary enbodi nent. O her techni ques

D“D_

( [0027] A loop formed by steps 304, 308, 312, and 314 increments i from 1 to N until all the
current applications have been analyzed, until a rule conflict is detected, or until a hardware
conflict is found. At step 312, it is determined if all of the currently active applications (4;, i=1
to N)) have been analyzed. If i is equal to N, all of the hardware requirements of all of the
currently active applications have been compared to the hardware requirements of the new
application, all of the Ax, Ai pairs have been compared to the prohibited application pairs list,
and the procedure continues at step 316. Otherwise, i is incremented by 1 and the procedure
returns to step 304.

[0028] At step 316, it is determined that no rule conflict or hardware conflict exists in
simultaneously running the new application with the currently active applications. The DSP
image qualifier 204 of the arbitration engine 200 then attempts to identify the comprehensive
DSP image.



sonme circunmstances to apply the rules to determne if a rules
conflict exists by running the new applications with the currently
active appwezmi/emssss | f the application pair (A, AX) i ectasrdesnisidshe
list, the rule conflict is identified at step 306. [0026] At step
308, it is determ ned whet her the hardware resources 106 required by
the currently active applications overlap with the hardware
resources reeattd BYG.1iea book dippl ¢GRS AR iR USP théiRi1es 862 Rk

har d tl t | i cat d
Lo the Set NP AR deT B TR oot R R Sh CERp e PP oRIoOF o1

each i fro nmoﬁulpmozrxhcludb atyhremibert (¥) sfaddulenardfthetififpes Bickdd y aiker (Z).of -

the null s&igpim E% wﬁﬂml Itizlden%if%I a'lssgo%m eH%SE’ sp A{O% &éﬁ?noduées

continues at step 312. nt erse I°S "ot R
har dwar e cdff-An@rrow etwegrermeduleard mmsgeelpdlmqa thaCthe n{O@lﬂQiB]\mfAlnlth}iGpnage

formed by HAceR8indf4n ﬂégﬁamp%]iﬁusﬁﬁ&gmiﬁé 4, %@@m&ﬁ zunt fI’n?AE% g‘eatc{?ml\‘iuhwt N

all the currené gﬁﬁﬁj i.cations have been ana %ﬂ‘? aru

conflict idoGueécPdiPr ipreadif mey Helids ayaneber plgpeduies tndiagnadulemey bat st ep
312, it i s hebhided iﬁlaﬂ)exdlmﬁer (&fluhagéi Atshﬂctﬁébﬁﬁrﬁﬂﬂ{'tﬁey dasl de¥y, @tpﬁ’hélﬁﬁkebﬂﬂcﬁle
(AL, i=1 tgldkll_} have be n an N, all of

har dwar e requ t e Sﬂs ve §1S¥ fipge m(?i’]‘ﬁ?é‘#ﬁ‘?@‘g‘é&‘?arg%thﬁﬁﬁ}t?”& éfni"@}ﬂ%
have been ¢ kseﬂeqklmﬂw heeluded id ivagges Iveﬁqu ddt@mnigSf ditier telj@ired @Wdules are

appl i cati oRynidhda iPhe Erﬁh%e%bthé'w&c? d fie %Yl? REGD nio I%‘go%gdg%ﬁff“fﬁ%e s at

r-ohi bited application-pairs roce
ep 316. Ofpiaptignsehether 3 ESR W@s@W@n@eeﬂthtmrems ofHle qomprbahsiveDSP tage.ns
to step 304. [0028] At step 316, it is determ ned that no rule

conflict ofod3e] dweIGk 5 ¥idw &Eﬁ@ﬂ@rﬁét&;dloﬂzdeﬁi RilSisHre b@Pﬂhz%gmt he
newappljcat 3n WIT. thec rrenqop%laactlh\ée olcalons

i mge qual % Pmﬁ@ﬁt His mefhef may bewpporned by
identify t Iatarcmmhqnamin@lﬁhairﬂmm, BSRvarcamdler fuﬁm)&a RxQﬁgdx&aﬁﬁgmbodlment the

PCT/ US2006 bl oc

rel ations h?ngég%%%%ﬁ{r%g%%] eﬁgﬁy%n%ﬁ’ﬁ? %%t%ﬁ ?ng??ﬁess%%é;a%ﬁ%é&ﬁ%“f’?ﬁ with
accor danc erefirenige tolfEG & theysfaag, yrogidbodicxemplarpinpldnentiione the @SP irkipe DSP
nodul es 40g,.iRglopgde any number (Y) of nodules and the images include
any nunber (Z) of DSP images 404. The arrows in FIG 4 identify

associ at ed 05%5’ | mages 404 and DSP nodul es 402. An arrow between a
modul e and[%A™ rra@festﬁpéa?’@awaleM&Wt@ﬁéﬂeﬁmlbloa@ed\msﬂ’hmgeﬂm@nnﬁme

Accor di ngl search fhotill€ Aﬂmaigalaaamét;l dfstitedd 8 tdchnifileCmagtve sbiE Settify HIBRGScHZ
and image 3 (?u? (tﬂd i), p/f 18 sec:i]ected based on frequency of inclusion within DSP images in the
exemplary embodiment. In the exemplary embodiment, a subset S of the currently used modules
( ' {Mi, My, .. Mp} is formed by using {Mi, My, ...Mp} — {M, My, ...M,}, where {M;, M,
— .M} is a set of most frequently used modules. Module M; is randomly picked from the set S.

In some circumstances, Mjmay be selected randomly from the set of currently loaded modules.

[0032] At step 504, a set of DSP images that includes Mj are identified (ISET= {ij, i, 1s. ..
ix}). Therefore, the module, Mj is identified in the list of modules 402 and the images

corresponding to the module are grouped into the iSET.
[0033]  Atstep 506, a counter is set to 1.

[0034] At step 508, a union set of modules containing the new application modules and the
currently active application modules is identified (U, = {M,, M, . . Mg} U {M1, M, .. Mp},

where K is the number of new application modules and D is the number of currently active



modul e 2. A DSP i mage 404 may include any nunber of nodules and a
nmodul e may be included in any nunber of inmages. As discussed in
further dewa toobedssus, an efficient technique of identibgime2086/036135
conprehensi ve DSP i mage includes identifying i mages that contain a
nodule that is less frequently included in inmages before determ ning
i f other required nodules are contained in the inmage. |In other

mr dﬁ, af ra%ﬂﬂ&ﬂﬁﬂnibdhl@@l THIRGrE] O U cR1apy 01\ Ehe &ohﬂléﬁ‘r&tﬁ%ed fo{"'{hgfl&ﬁiﬂpﬁ&non
ether a D re ne e corrpre ensil ve
e 1 e, 2 ghea tpdudes st £ s PG Pooleofinog of T dont i Ty ng

a conprehensive DSP inmage in accordance with the exenplary
enmbodi ment [@835) he At Stvmﬁtot ibis detPiranedhift thrddS impediiaclpdes the nmierdsebyf meglnlgs, U,

conbi natio 'iftﬁé D@f"fngl Ek%s n&%&ﬁﬁ@ﬁﬁe @tﬁﬁy R duleh FGWRE Por dlebely ﬁ)lﬁ%:tﬁ)m&%y

enbodi nment , I's perforned by executing code o
processor 1‘6@1 esl‘ﬁ@mﬁé f‘ﬁ & ety posieiappliation, e proceditecortinugs|atsstepsy 14. If the

t heref ore, nwpemagéeﬁcmes m&meaﬁomukmdl&e@m ak héWaﬁ)imaIﬁB@aﬂ@%% hdRRe
qual i fier 204, % At _ste t he currently

| oaded DSP ‘fqﬁﬁeéi ’i © PSR a\“f"éecfp%\lk?até?n 'go%%ff“‘ceﬁ“rﬁﬁ‘aﬂf“é”s aweﬂ’ﬁ%\jher%t e
vari ety of corantlparialyzaiiDiSR mbﬂdld;uelaalim&ashﬁe doBREthénSive DSP inhalgy, ThiefofAE LN

dul M I ncl usion_w thin
ggPu| reTB.( eS}ncluu%sI_ltlhﬁ 9(1% ﬁp?chtﬁ%&i asbdgll C(lvu)rcﬁenflrvee ﬁgﬁ é g&%mpé#vsgﬁg TRt
a subset Sidadediatothy PERtunyo QIPSM theogwrl aplicat{olland th@ urrently Avidje abphcfaﬁnhsre d

)()

iz\using {M, M,...M3} - (M, M,...M}, where {M, M, s a
t of nos u Mok f H*xﬁm
f romot he Sl[od?,qu Rﬂ&dp)fom@?)r, gﬁﬁé% (gﬁgles Mls ﬁl%eﬁtgcggﬁggt ﬁiaa(rillgﬁed

fromthe s@%PB?agEW%gﬁpﬁ*}VSQifé&n%ﬁmré‘gm acpmgglzqnsqan%li ’é}ﬁg@elﬂentéieéet
of DSP i mageser 5134 it isﬂetbmﬁﬁ wWethéra@ of HleDEP fma@gbuﬁthSEshET 1faw lzeeﬂl fname;a Ilf :
i X Ther ef.or e in.t ist of nodul es
40}2) and t hgls %M cor %gﬁgﬁ%%ﬁnﬁb lgﬁjéi’ iﬂﬂéﬂ%ﬂfl& OBRRPLRFHE o ¢ he
i SET. [003@n]nt1mes gttstgp 538 8)theawise Onig ipecrementesidbly 1tand the pro€Hdad ketvths 16 ke 5 H08,

ca .and the
Sty RSPTRPEALIR 5 NB EARBTI il
. WK} where K is the nunber of new appl i cation

modul es an£P°§7l s mepm%@p dgjermngd thatypolcgmprehepsiee DSRADagio PvRidis Ts

PCT/ US2006 {3l Raluaephliicmidkedtoaeifs? the aﬂ%ﬁtﬁ;agﬁ\%apﬂmaﬁdﬁg L}HQl@%e all
of the nodul es.requi reﬂ for the new application and al

modul es r edtiPa F SiePReA & e i P neve tRPlieatigp| i cat i ons.

[0038]  Therefore, in the exemplary embodiment, the arbitration engine 200 determines if

B there are any hardware or rule conflicts in simultaneously running the new application and the

(\, currently active applications. If no conflicts are identified, the DSP image qualifier 204 in the
arbitration engine 200 attempts to identify a comprehensive DSP image that includes all of the
modules necessary to run the new application and the currently active application. ¥ no
comprehensive DSP image is identified or if a conflict is detected, the priority evaluator 206
determines if the new application should be rejected or if it should be run based on the priorities

of the new application and the currently active applications.

[0039]  Clearly, other embodiments and modifications of this invention will occur readily to
those of ordinary skill in the art in view of these teachings. The above description is illustrative
and not restrictive, This invention is to be limited only by the following claims, which include
all such embodiments and modifications when viewed in conjunction with the above

specification and accompanying drawings. The scope of the invention should, therefore, be



[0035] At step 510, it is determined if the DSP i mage includes the
union set of modules, Un |If the DSP i mage does not include at |east
t he nodul esvo mgudises f or the new application and the npdwWusm®06/036135
required for the currently active application, the procedure
continues at step 514. If the DSP image includes at |east the
nodul es required for the new application and the nodules required

for ;[Nhhe Curdﬁeﬁﬁhgﬂ rmmﬂlmfeawé io&lﬂfjab%de&ﬂﬁioﬂ@ﬁﬁﬁb&’d@h&%?e‘ (igc%iéﬁ%ne‘&twit%';]ep
512 ere t cur rent nal yz DSP..i e (ic) is qualified as the
conpr ehensir\e}{aé:’reb%go ghﬁﬁ%pee.x dgﬁ%‘%sfagcfné,w%ﬁﬁegggl 5 8|°%]%§Ia “isis

gqualified as the conprehensive ASP i nage. The conprehensi ve DSP i mage
ff is loaded into the DSP run to support the new application and the
currently active applications. [0036] A loop fornmed by steps 510,
514, and 516 increnents Cfrom1l to X until all the DSP inmages in
the i SET have been anal yzed or until a conprehensive DSP inmage is
identified. At step 514, it is determ ned whether all of the DSP
images in the i SET have been analyzed. If Cis equal to X, all of
the DSP i mages in the i SET have been anal yzed and the procedure
continues at step 518. O herwise, Cis increnmented by 1 and the
procedure returns to step 510. Accordingly, the set of DSP inages
are evaluated to identify the conprehensive DSP i nage. [0037] At
step 518, it is determ ned that no conprehensive DSP i mage is
ailable. The priority evaluator 202 is invoked to determine if the
rrently active applications should be suspended or stopped in
order to run the new application. [0038] Therefore, in the exenplary
enbodi nent, the arbitration engine 200 determnes if there are any
hardware or rule conflicts in sinmultaneously running the new
application and the currently active applications. If no conflicts
are identified, the DSP inage qualifier 204 in the arbitration
engi ne 200 attenpts to identify a conprehensive DSP i mage t hat
includes all of the nodules necessary to run the new application and
the currently active application. If no conprehensive DSP i mge is
identified or if a conflict is detected, the priority eval uator 206
determnes if the new application should be rejected or if it should
be run based on the priorities of the new application and the
currently active applications. [0039] Cearly, other enbodi nents and

nodi fications of this invention will occur readily to those of
ordinary skill in the art in view of these teachings. The above
description is illustrative and not restrictive. This invention is

to be limted only by the follow ng clains, which include all such
anodinents and nodifications when viewed in conjunction with the
bove specification and acconpanyi ng drawi ngs. The scope of the

i nvention should, therefore, be



8 WD 20071035548 PCT/ US2006/ 036135 determ ned not with reference to
t he above description, but instead should be determned with
reference to the appended clains along with their full scope of

equi valents. 9 CLAIMS 1. A nethod conprising: receiving at a

portabl e communi cati on device a request for a new application;
identifying a search nodule froma set of currently | oaded nodul es;
identifying, froma plurality of di ¢EAIMSi gnal processor (DSP)

i mges, a set of DSP imges containing the search nodul e; eval uating
the set of DSP images to identify a conprehensive DSP i mage

conpri si ng. modyleahs@ebthpregng: 0 support the new application and all
currently active . applications; and evaluating, if no corrprehen5| ve
DSP i mage is i ERSAYING 3@ PoHakieGommpnicalan @cheﬁrr?%ﬁe?ttfw dRew ARPlisaten;

application r eld@ﬁﬂ]fﬂ/ﬁgtéjse@rcﬁrnﬁ&fhletﬂo&% s@tacgr&uﬂéntghgad%wnﬁ idsy active
applications to defermne if the new application shoul be i nvoked.

2. The method wentlyaigmfiom furleriabiy Qfodﬁpxtalsmml prasagtongDBReimages, a set of
conpr ehen f. the portabl e conmmunication
DBRKGmREE doTRASed L -RaPSRyAL

devi ce. V\)he’r ein the eval uating conprises:
i nvoki ng the newhappkitatdeornfVbeP itagedeo idgnpify catomprepérisdrel DFPI Bnage

greater than or *rﬂﬁa to a xurumﬁ(? LOI’Ity oLthe curr ntly active
appl i cat i BHEPTIH18 t'RBHIEGF OcTURPHRE the RRwr apPHOHRRE #yd ¢ é;”'iﬁf"%] Yafqtt'y
of DSP HT@gﬂ iatidhe] ades a voice encode/ decode nodule, a canera view

finding nodule, or a key-press tone generation nmodule. 5. The method
of claim 3, fu?VtaH@ﬁm&»o!%m sopgrehebyR %59? i Hepasnis i@entifinde aohew rppplication

currently ag hagtyvoer Bﬂlek&%hg%ﬁ%médw& B Gl g%ﬁB?%M%f%ﬂeolchﬁg&fyoycﬁve

prlorlty ovver enewapplcalon priority
suspendi ngppditationasd daereniod ifttieenasngppbicativorshowtl bt evoked.r ent |y acti ve
appl i cations

2. The method of claim 1, further comprising:

loading the comprehensive DSP image into a DSP of the portable communication

device.

3. The method of claim 1, wherein the evaluating comprises:
invoking the new application when the new application priority is greater than or

equal to a maximum priority of the currently active applications.

4, The method of claim 1, wherein one of the plurality of DSP images includes a
voice encode/decode module, a camera view finding module, or a key-press tone

generation module.

S. The method of claim 3, further comprising:
identifying one or more of the currently active applications having a
corresponding application priority that is lower than the new application priority; and
suspending at least one of the one or more of the currently active applications

whose corresponding application priority is lower than the new application priority.
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whose corresponding application priority is |ower than the new
application priority. 10 6. The method of claimb5, further
conprising: suspending a currently active application when the new
application priority is greater than or equal to the naxi num
priority of the currently active applications. 7. The nethod of claim
5, further conprising: loading, into a DSP, a DSP i nage of the set of
DSP inageé.thaﬁh@umﬂmdw§6bheSnﬁmmaammhﬂbﬁgion 8. The net hod of claim

1, further conprisi determ nin e conflict,. exists

i mul t aneoustyCREIE AgTERRThaN irele: Bhet AR on bR hengho i
active apgiea@atnaﬁ@sm@md) e hRik huth pPotityaif tHEcuR@hUMedtiee 6Flidati6ds. €Xi st s
for sinultaneously executing the new application and the currently

active applications. 9. A nethod of nanaging applications in a

portabl e goMMUPLEALINGR ofEMIrTS, fuhh@fcoi@h@ﬁag conprising: deternining if
a rule conflict exists in sinultaneou xecuting a new application

and currentl|y kedingeintppDPSEar D@Hsmaﬂfe@%thmswcxf@ﬁﬁlrralgbmtrhdeeormht hgwt
exists in @gq&%taneously executing the new application and the
currently cive applications; if no rule conflict exists and no

har dwar e confllct exists, evaluating a plurality of DSP inmages to

identify rehensi.ve DSP i e conpri sing nodul es supporting

si mul t anebus gﬂ‘%@??@ﬂ gﬂ éiﬂggﬁéﬁﬁwpéﬁg1on and the currently
active applicagdieisninfthad £OMPERANRE LRiskSBr | RGnkSus! %Qédlflhg?%e new
| oadi ng the conprehensive DSP image into the DSP; an

conprehen@ﬁV@mDSPWWhﬁQéUW@ﬂbﬁ@ﬁV¢mné@ﬂuévaﬁﬂat|ng a prlorlty of the
| t
new applicat Qhedhiflh i nd RafvRfd kY c@lis B Whn Aank DRIC UL He new

active applications t erm ne new applica

i nvoked. d4dfplicathve amdttinochirehtiy hativnapplicatiensei n t he hardware confli ct
ari ses when the new application and one of the currently active
applications enploy a sanme input device or a sanme output device.

9. A method of managing applications in a portable communication device, the
method comprising:

determining if a rule conflict exists in simultaneously executing a new application
and currently active applications;

determining if a hardware conflict exists in simultaneously executing the new
application and the currently active applications;

if no rule conflict exists and no hardware conflict exists, evaluating a plurality of
DSP images to identify a comprehensive DSP image comprising modules supporting
simultaneous execution of the new application and the currently active applications;

if a comprehensive DSP image is identified, loading the comprehensive DSP
image into the DSP; and

if no comprehensive DSP image is identified, evaluating a priority of the new
application relative to a priority of each of the currently active applications to determine

if the new application should be invoked.

10. The method of claim 9, wherein the hardware conflict arises when the new
application and one of the currently active applications employ a same input device or a

same output device.
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11 11. The nmethod of claim9, wherein the hardware conflict arises
when the new application and one of the currently active
applications enploy a sane logical gate or a sanme processor device.
12. The method of claim9, wherein evaluating conprises: invoking the
new application if the new application priority is greater than or
equal to a maximumpriority of the currently active applications. 13.
The nmethod of claim 12, further conprising: suspending at |east one

of the current activ ppl.ications.if the new application riority
i s great eﬂt hahx%ﬂneéh‘ffgl(’?tcgal?lhz Wg%elr?u epl?giri])‘i"?rfycogﬁmtt t‘?éls?:suPthé’Ettl‘%/ new

active apppliceadd aBonelds thd RerreRiyhReve hptications bdpids k4es ld'g@dﬁl)?ﬁt@ loPg:
| oading, into a DSP, a particular DSP inage of the plurality of DSP

i mages t h&tM§ Rrocesauis¥ics: t o support the new application. 15. An

arbitration engine conprising: a digital signal processor (DSP) inmage
qualifier configured to: identify, froma plurality of DSP i mages, a
conpr ehens?ve DsPmiethadef cleompr whireig eaplphtingatongpniserodul es to support a

new appl i cation_and rrently,.active b applications; identify a search
modul e from a SYPRGF o RadrREGTRdT bl phicarpTaeRE tn avafs 19T of
DSP i magesquatosseihanmuRShRioritpgethecaitt@iyctige agpieats@dr ch nodul e; and

eval uate the set of DSP images to identify the conprehensive DSP
image; and a priority evaluator configured to evaluate, if no

conprehensi ve BRPmkBAST EGim I 8aihdric6flprigngriority of the new

application relative to a priority of each of the currently active

appl i cati ons t&spendarenatdeasivbies dicthe cheentlevecappinndisetions isthoukey dpelication

i nvoked. cie T, Ltrati engisne - i m rein t :

o or 1 ty Bt tarorrd dhir Bt ARaCRELE byt ity APEELIRG acuive
applications.

14. The method of claim 12, further comprising:
loading, into a DSP, a particular DSP image of the plurality of DSP images that is

adequate to support the new application.

15. An arbitration engine comprising:
a digital signal processor (DSP) image qualifier configured to:
identify, from a plurality of DSP images, a comprehensive DSP image
comprising application modules to support a new application and currently active
applications;
identify a search module from a set of loaded modules;
identify, from the plurality of DSP images, a set of DSP images containing
the search module; and
evaluate the set of DSP images to identify the comprehensive DSP image;
and
a priority evaluator configured to evaluate, if no comprehensive DSP image is
identified, a priority of the new application relative to a priority of each of the currently

active applications to determine whether the new application should be invoked.
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determ ne the new application should be run if the new application
priority is greater than or equal to a maximumpriority of the
currently active applications. 17. The arbitration engine of claim
15, further conprising: a conflict detector configured to: identify
a conflict in simultaneously running the new application and the
currently active applications. 18. The arbitration engine of claim
15, wher eilfr ondhefrkifation grging 1of HHMpSR Whergiss thej prdenit eeyabvates de| farthes
perform vgj)rgf\gu?émgdi ng/ decodi ng, to perform Joint Photographic
Experts Group (JPEG encoding, or to generate tones. 19. The

arbi tration endéteenioé thd agwnapplicaribe skould theeruc ghftie otw iapplécalion gwarigy is
conflict. .aIhe arbitration engi.ne of . ,claim17, wherein.the
conflict igrse%t(a%r fhan 8r &uk h cram &rﬁorg?{ B%Waﬁlfrgﬁ%’eef‘faﬁﬁp §#19%Pnagi ng
applications running on a main processor in a portable conmunication
device, the arpjtration engine_conprising: a conflict detector

confi gureﬁto ?E‘é?’fgitTaﬁoéeﬁ%ﬂ? Pi i 1s SHTHST YRGS Y running a new
appl i cation ang gutiERRiddr a6k fidgeARBP! i cations; a digital signal
processor (DSP) image qualifier configured to identify, froma
plurality of DYPniifiysigresflicaincompliaicensdy wenDSRh¢ nevgeprisatier aidribe currently
required %Q%iaéﬁﬁéaﬁ&?s nodul es to support a new application and the
currently actiVve applications; and a priority evaluator configured to
eval uate, if the no conprehensive DSP inage is identified or if a
conflict is detected, a new application priorit f the ne )
appl i cati j)% r }I‘ea't‘r;%%at’l% CRIRE Of S M oy BHFEN gpe g%g‘ed%ﬁ?rﬁléﬁ%t(}lyp%%ﬂm%gés
igpl i cat i pRRdtPa GedRININSertdrmt NRc@WodRBRICESR, 8 peftoith JoiRe PhayQ4Ele

Experts Group (JPEG) encoding, or to generate tones.

19. The arbitration engine of claim 17, wherein the conflict is a hardware conflict.
20.  The arbitration engine of claim 17, wherein the conflict is a rule conflict.
21.  An arbitration engine for managing applications running on a main processor in a

portable communication device, the arbitration engine comprising:

a conflict detector configured to identify a conflict in simultaneously running a
new application and currently active applications;

a digital signal processor (DSP) image qualifier configured to identify, from a
plurality of DSP images, a comprehensive DSP image comprising required application
modules to support a new application and the currently active applications; and

a priority evaluator configured to evaluate, if the no comprehensive DSP image is
identified or if a conflict is detected, a new application priority of the new application
relative to a current priority of the currently active applications to determine if the new

application should be invoked.
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