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communi cati on network and device for the inplenentation thereof The

i nvention relates to a process for nanagi ng obj ect lar 5

sof tware nodul es, in a comuni cation network whi chﬂmmummnnmm

honme- autonation type. It also relates to devices able {Q,be |inked to such
a network and conpri SI ng means for inplenenting the process. The |nvent|on

applies in particul in horre net wor g? tedtothel terc ti

206 0 and vi deo devPtasgssistimanAding bpietts A commutticadpElataTK AMEE ces
such as tel evisions, cabl dewicesfurahkeiimplemeodation therdafeo recorders, it is
necessary to provi de neans of communi cation between the devices, whil st

t aki ng account of the conplexity and price constraints inherent in
mass- produced devi dée. inyentimpegiaiesdo @pivcens ferpanagingeabjects, tnpadisytad, it

may be @eC%%ﬁwayefﬁ{ooﬁu&@vwea(%bﬁﬁnuﬁagtfcsrednétwo@ﬁ wwemb Weat ff qhéows)

of the network to ascertain the access path th dr ess 8 anot

devi ce. Thihemesayfaipation tpesdt @fsq F@a%n@eﬂ?v'ﬁs d’é\'ﬁ (t,@ hes linkey é@e&!’% fh the

concept of nelvediandEo@brigh smétaM@fcm éntin tH@%r@@e@@SSl blle for a device
to contain a Iargeanunber

rel ate a
resi dent applicati gng nﬁﬁ?tf?'bapéfe%@e‘?amﬁ't'@f donge nre&)%?( ?@é?g%dﬁ?es
Each obj ecinterconmestieg of aadibeand eideaydeviels. t 0 communi cate wi t h anot her
obj ect4@r nodul e of the sanme device or of another device of the network.
Each object is regarded as a resource available to other 25 objects. In
this case, the proth @neimaskof ghassmhiarketrejeeineniordavigesdsucinbs teleyisiasts,

resources augid gbtatelifie haeoaéﬁsvw\hdeé%&&d&m % i PRicBXsary B roVRISmeant t he
i nvention i 0CesSS g |str| but ed a%errent 0 a cat al ogue of
obj ects in C@BFF%WPEB\‘P” ﬁ“ﬁ%%'%\ﬂ?ek EWH%$|‘§P'|'1'§ taking @csouphef tieoergplexity
conpr i si ng anlepridecgordstraimtgiisicrentisn masebredjcetdevidesent in a device in a
| ocal J[iggl stry managed at the level of this device, the process being

characterized in that it furthernore conprises the steps: 35 - of
formul ati ng, by a |DepEindiig apon the tyyeuefstetivork anvisagedyfit olgydot aecedsary

rodkhn CheOTBLUFORE G itghlost sl pe e RSN e i o
request thﬁ@ggﬁatﬂh'@hel acedss pgths of yhe @ddreasant another device. Fhis'is also the.
case if the concept of device is replaced with the concept of object, or of
20 software module, it being possible for a device to contain a large number of
objects. This may relate to downloaded or resident applications, particular user
interfaces or lower level modules. Each object or module of a device may seek
to communicate with another object or module of the same device or of another
device of the network. Each object is regarded as a resource available to other

25 objects.

In this case, the problem arises of obtaining one or the dynamic list
of resources available in the network.

30 In this context, the subject of the invention is a process for the
distributed management of a catalogue of objects in a communication network
comprising devices, the process comprising the step of registering local objects
present in a device in a local registry managed at the level of this device, the
process being characterized in that it furthermore comprises the steps:

35 - of formulating, by a local object, a request for a list of objects, the
request being transmitted to the single local registry of the device hosting the
local object;
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registries; - of collecting the responses to the request by the aiLtaGtT 2002
registries and the response of the local registry; 5 - of transmtting the
responses collected to the |ocal object having fornmulated the initial
request. Each node (or device) stores ogly the information local to this
node or device: the information is not duplicated in other nodes, an object
registering 10 itself only at the local registry. Thus, the nenory

requi rements in eac [ St an far. obj ect

(sof tware nodul es) rbsfdéﬁé?fg §?@ﬁu§ éhga%odrﬁjééfqg@ygﬁaﬁ]%dé@%éergb'sg&]cﬁocc?i?tg%se
bei ng i nt eragigfeed at | ocal |evel. Thus, the requirenments for resources for
processing the info O $H0 v et
restricted. I\/breovepfnaglrll y'r@htehlerggg\?gﬁ%@ik% o‘?rrr%‘?‘féo&n,%fﬁlﬁ Ségﬁitgﬁg:%’n?%at
whi ch meet and Hee sespansefitbelocal regislisl s over the network: the passband is

theref @ e used w seloy traHaeniftinasihet RRPYNSES Icbfestatiato the"RicAl dbjRY Haviry
si npl e man necessary to update, by virtue of conplex

er: it s nat
pr ocessi ng?)r “&tﬁﬂttﬁ‘am'é‘?)'e{?gge% when a change is nade in a | ocal database.
| f a node di sappears) only the information related to this node is |ost.

Al so, the requestspgpg rWd%pﬁga&e%égn%téﬂéﬁ Acﬂf_i&"t‘ﬁ’é ‘ﬁgﬁ%%ti@g 14 tﬁttﬁﬁrnode

registries. There I's no transmss 0 _the "ellement's 1N the network,
only to a eedevicgethe infamatigbge ot dapticated e othajinadesean ohied registeningri t s

the pagp baﬁé’el?énfgﬁéﬂﬂe%caﬁ%tw. NehUsO tide Pr?érﬁbﬁ“}éi‘fuir%m?é?ﬂé E@%{afzpadé\ﬁé‘@'

regi stry conprisés for eac | €ct registered therein an i ier of this
obj ect in @rerestictedk, this identifier being unique for the network, as

wel | as attributesTRE ddurcRPior@bject (defimaet MEod@es) RAIidtabRY SffP@dstENt
the identifier f} I D) co i ets an identifjer of%alh |dev fe i, N g/mc t he
obj ect is PPEBhACVIThSs GRAY; HRBPASR RTING Nt aster Hucrh Igve TBHSoME s
wel | as of requirecaents dentresoerces nfoguarotesing sthebinéartmadiont bt ldeal develf atée
devi c 35 ~= 1o T i j i type
of 't ealtear esTRREY alpc i, BRFEOGD N e PRELLAL ImEARE iELls 16

sel ecti on 8ay thatiwrchaeels the geawshapiiterin, dtavela overhesetworg dae pragpand a

parti cul ar jaRBRSbREASed Wigelyunction of an object is an attribute stored by
a local registry 1n respect” of tFe object. According to a éarti cul ar .
enbodi ment , the st éPeSAONSIVpRGAPT HYP datetiudaintagg: Nse SITRE BABRSH !t is
det er m ni ngof Recessdrpas GsdHtec bgdviftge idiecokiblak ivotEssig Chistditnadthibases

conpri a reqgistry. An object t initiate a request to obtain a |ist
of ot oB’jrhggtascb\%{'?%lﬁméhﬁd%?qS%ﬂ ‘ﬁ‘%‘éﬁew th knowi ng whet her these

obj ects are or ar elfronodedsapgears, ohly therefonmation 18latext tr thisgode isalost.
particul ar embodi Mapg, théﬁegﬁﬁgsoérﬁeﬁﬁo%@%@ﬂ% {Hgafntgﬁz&ge&ﬂ QBRAES&Ret NE

determ nation of the types R I evices present in
the net wor FegisthEgst VRerepls np Hapswissiothic ALl ihe wirmaets inthaatwork,)sdy 821y or

whet her it gdgeg-ideftifitessulsdt®; ndfhely the registries. This also limits the passband
25 required.

According to a particular embodiment, a local registry comprises for
each object registered therein an identifier of this object in the network, this
identifier being unique for the network, as well as attributes of the object.

30

According to a particular embodiment, the identifier (SEID)
comprises an identifier of the device in which the object is present, this device
identifier being unique in the network, as well as of a local identifier unique to
this object at the level of the device.

35



In a HAVi type network, the FAV and | AV type devices are obli gedjt‘b UCT 2002
conprise a registry, V\/m | st the BAV and LAV type devicess do not possess

one. According to a variant enbodi nent, a request is propagated only to 25

a specified group of distant regi stries. When it is known for exanple in
advance that software nodul es conprising certain attributes are present

only in a given type of device, then it is possible tolimt the

o “esaages 11 ow naCar DIt ASHUERBr Bkl o o B ved st Sdnildent -
one of t hebyppaxbjedt is aqegeesitoroprising ab&efsrblomalmi@mohycrdarimbpedamlmg to
request co UbZédT%tt?Bh?é:t' on criteria for at least two |lists of objects, as

wel | as at one operator for processing 35 the lists. 110CT 2002
4 The subject of the invention is also a device in a comunication network

conpri g ng means f Aec&dig f&a'ﬁé‘?ﬁéulé’rbé%b&méﬁaﬂ?e ﬁmcuéwf'arhgo@eb%aén
registry for cont ai ni a cat al ogﬁg of obj ectﬁ ocal to the device, neans

for connec@itiuterRion 8 local regiSigingpspect Jeet bei ng characterized in

that 5 furthernore conprises: - neans for propagating a request for a |ist

devi ces: - moans. {BPCUANE A RNEE ssulin®a °FR, slEiehoBioging 1
ot her devi tspieshdcamprisess fbasstepf of hietbtmmlng dpe sdevicesiccdrovectedartenthea i ng
the 10,g eSReRsSH nEV&JﬂCﬁ “f%rﬂ?%l écgﬁ\?r@? ,r%'?rg{t (iar ated the request. According to

a particular e devi re conprises neans for
determ ning the addresses of devices of the network conprising so-called

di stant registriesanigb; &thﬁéthaé ﬁrﬁﬁﬁél §?é(j‘1§es@’i!6 o%‘f’éﬁﬁfﬁ Agtess Gthet BBjects

i nvention w Ingcorre a’PJ)atr eE ﬁ{w ou descr i of a é)artl cuI ar

non- 11 m t1 WENHbGERFEIANY REGE it AQOBIPE Mg riass PPISGSs 216 Frohts BRI ch: -
Figure 1la mbmmlthalsjayné apdesents a hone network conprising four devices
of different types 20 - Figure 1b is a bl ock diagram of one of the devices

of Figure 1; - Figure 2 is a schematic illustrating the software
organi zati on of thAcceding tofa Eagmuharlembodmm@urﬂee Stee of adasininge th at es

Of 2291 ShEVicBBdihfrRbs InHiSmRbISH 1 RS Wk (AR 14T, By 6Af/fefﬂ§eents

t he sequencing of upon a request ul r'i ng’'propagation to a
di stant rede¥Eey PRewRNtdN th@@@t\u@rﬂfgth%txnee%a@@me ladicabnarwhethpodingsts , the

hone net mgkegﬁtr?@rmheﬁﬁér it aebs NP RSsPhnalevi ces: audi o-vi deo devi ces
possessi{ng full functionalities (FAV), audio-video devices with an

i nter iate function (1AV), base audi o-video devices (BAV) and | egacy
audi o- vi deo devi cel & HAXi.typaaetwaonk, thec BAMoand AV itgpeotletibes bE-BbB&Ed to/ pe,

anguage, ¢arerFas Bohdty. WG i SATPLAVAER beyReSTIRHp SRR one.

According to a variant embodiment, a request is propagated only to
25 a specified group of distant registries.

When it is known for example in advance that software modules
comprising certain attributes are present only in a given type of device, then it is
possible to limit the propagation of requests to this type of device so as to limit

30 the number of messages flowing around the network.

According to a variant embodiment, one of the types of request
which can be formulated by an object is a request comprising selection criteria
for at least two lists of objects, as well as at least one operator for processing

35 thelists.



The' FAV type devices possess the nost conplete functionalities qf1a0[;1T2002
devi ces of the network: a communi cati on manager, a registry nodul e, ~a

devi ce control nodul e manager and device control nodules (referred to as
"DCMs" in what follows), it being possihle for the latter to be downl oaded.
5 According to a variant, the device also conprises a user interface
manager. The FAV devi ces can take control of |ess sophisticated devices)

dovi co_can access SThenbis of Heuielinds, MRS HERRLIP s FBAEcatdh T
resour ces Mefwshkiconprisisg (Meansferngibeng localrobjectsr meansntonagerning allbcahe | AV
type devi C%iﬁ%?&sﬁo@%ﬁg&ﬁ gBEHPe(\i/ L':é"@ﬁ'dt{jé%i Iﬁgﬁlﬁfbeéﬁ@/_@%ztmégﬁs §e

possi bility of "downl o ] ce contr ) ) V type devices
possess a RGBS dayiCe drgihggretwnsk, thec device sbeing rghasacteriEeed Hn ithahot
necessd i | furtheemonse coaRpfisby: t he remai nder of the devices. This type of

device is controlled b n FAV deyice b of .a,contro du

Gownl oaded 11 om t HEMEADSOpBIPaGRLRS BBlFSLlas a4 Al Bhverts foFRUlted BV el

t her eof , flocakabjept © thedo8f\Vepistreesdefwather davicbs a printer, whose print
manager i s downl oad 0. Th Y4 | r i C to
the bus or to AV or {%p(go%?gpéetggb%gégﬁg%$ Ozﬁﬁ%ﬂ? }’;Ls?@%sng)gglﬁfocﬁﬁgr The
LAV type déevices amn@d tentresporse mf Hpedocalc regiatry oandotiul sansitimgwitiech do
not orqipgi N i b heir own private
Iangua1g;dg. %ﬁgﬁéﬁﬂég}geggérggae\hbg?%#@%gp%gﬁsaﬁﬁtMrk in the formof four
devi ces FAV, 1AV, BAV and LAV. The FAV, 1AV and BAV devi ces are connected
to the sane bus whpkgbrdidie oA dsaftic@al Sem@BaRséRd el efdvioe tarthBabRY

device and controlled by .a contral. nodul e present jn the latter. The BAV 30
Govi co | o COPHERT ahcans o6 datmaningy e poBiesies phdeuitescal 1 qebdow
schenat i catdmprisipgesecalied distarhvegistriese 1. It conprises a m croprocessor 2
| i nke 0 a randor’rbﬁg e d t rtal ! F%mmbl e
read-glrﬁy menory 4, a‘% ﬁ?'ﬁg{agsﬁsﬁﬁgI@f%ggégﬁﬁpgﬁbg%@'%v{'r g);eg:rgence 5)
consi st i ngappargnt i thkough cthiet desariptiora Qfhgs ipadicutarr agintlinitipglyembedimenhg t o
the | EEE 1; ] EREri i onprises a specific
interface ggétgrt%g{ﬂj‘@{leﬁgﬁf[%enn% he!ﬁ%é’mégém%rﬁder. 1n0CT 2002 6 In
particul ar four typeddye é@f%%’%ﬂtﬂﬁﬂwr@:ﬁ”wt%@ M%rﬂetWﬁ”T FEMHASPEI) of

t he devi cepupidelvitesiifeiffsrentgipesr k. These are DCM device control nodul es,

appl i i ons, servige nodul.es an . message tr m ssi on ager, 5 The DCM
devi cgﬂizont r ol nodUF@é’"%ﬂr)d?vattﬂggﬁgmfw (8f°n§ %36? Vfﬁesocfrmﬁg&?bbet of this
devi ce. The cont r o} FitnotalZiscaschembtic dtustrating tthe sdfiwiace argatizatimmof tid ed

itsel f (if hdind ; r FAV type device) or in a device other than the
device to %%&lg%?}){?ﬁ(;qt}ré‘ﬁb?” the device to be controlled is of LAV or BAV

type, the 10 cont r oFigHiRa}Eeprasentspibel Yataseel adedistyAvodulerpfatdgyiceseli ce,
the | atterthgenstiwigkas execution platfornm. A control manager is either
prese right fromthe outset, or can be downl paded..In the |atter case,
the ddwhl oadi ng i s~ ddPVieed SeRrepEpise cAUENCINGe OfhENMESSaPRS t YRAT At i on
of the deviezpiesbrequieng pespeasitien toya distamppégisty nwduldS The function control
nodul es (referred to as FCMs) are software nodul es allow ng control of a
function of a device and are included in the DCM devi ce control nodules. An
device can in this regard possess several functions: recording, tuner,

canera, di spl ay, MRAZEordmty t/ th@bFese%@eIBﬁmﬁWérﬁSo@iﬁ%Ht,eﬁweoﬁ&%é R
services or functio Theécamrt] be accessed ei.th | ocal softwar
em f

S. er by.
rodul 60 ofORRASEY 1oWe D JpvicRsheadioridet delises mosaBeRings Tl
ot her devi fisstiohaktiss YAV EnmHs-videesdevicésiwith ansintomediate functiar (IA0Y| ar

t he graphi t : i Rt n for anpl e
t he downl oéglé%wﬁﬁee% B&FgggWé@g@igﬁ%céQﬂ@?d% c én%e?:lté%)g Eﬁ%evi ce
to the netopmkyunicatiombus ds iofithg IBEE1B84riypeobut may beiaigane wtkembypaor k
resour ces) syhas i ROSkS1E i i j ter
det ai | her-erpﬁbg%?vérkg%d@gghé g%‘rtﬁﬁm]gre m)dull 'ea n%%%ﬂeb\?’egéﬁqféiﬁrﬁh%r}géygtem
servi c&s nBIUSSE- nust register itself at the local registry nodule (that
is to say the registry nodule in which it resides or into which it has been
| oaded) if it wshes to grant access through the nessage | ayer to other

sof tware nodul es of the network. The FCM function nodules related to a DCM
control nodul e al so



35 register thenselves at the | ocal registry nodule. The rressag‘le1 UCTZUUZ
transm ssi on managers are responsi ble for conmuni cati ng nessages from one
sof tware nodul e to another, regardl ess of ~nO0CT 2002 7 the devices in
whi ch these nodul es are | ocated. Wen agsoftware nodul e wants to send a
message to another nodule, it does not Know t he physical device which hosts
the destination nodule. 5 Figure 2 illustrates an exanple of a software

opn 1 cati on 25 (f ol e LAY BElfEs piteds e Mot RAMMOBES M RNEIGRESE, oo
EEEEalgg i?,yall t.h@fipwiceatdfd e netyork: aesemplusication| rvanager @ fegisiryamoguiale) | Zgn
e SRl bR R POy ReTRBRS RS NG T 20

a high-level user | .a |l nager Oge ransm ssion
system 29. ‘DiGMsndauwbat ilawsmi dabeingi pAsYRE ffotheclatisy tahecdownloagedsage
gga?SﬂSSS'ABc?rﬂﬂgelﬁ? EaCQIQﬁAéthPHﬁe thv‘iUéQt PIS{@PC@E&EHS@%@ QQerPfrﬂ@r"fé’él Blirighddyrer f ace
referr S e i n_wha ows),.. The deyi ce al so, conpr.i ses an
Cnterface SHe\iAY, devbepeab e piniah e lers SopRistcRteddaas Uk BAMor k.
t he FAV desndd AV ltypes dekices Byoadyt dfedd¥idé controbmatinibd. esn FAVBARVicepean
devices w e_al ki em_avall:.ab t | ' . MVt h
R S A L
nmodul e i nt @cks kicowxampde agiser interfagemanagend in a sel f-descriptive data
structyye referred to as the SDD (SDD standing for "Self Describing
Devi ceﬂg The FAV type device can thus read this nepory space and | oad the
DCM nodul e of the BAY '/ptypss dadoes @osppseibgmspeng sundignaliips astan FBM/
device is axddgtfbethe Jos3ibiilyl FABWrRbadiRg the delic Tohtaffddaled. 25 registered
in the nodul e of the registiy of the FAV device and thus accessible by the

remai nder of the network. An SDD type data structure is obligatory in FAY,
| AV or BAV type deThe®AV typk tevises patesssd paivhiexeshtesl damgpmgenspecific tevi ce.

Co expibr el ABRBRIERSly ot ARESsaBSaEn oRBcretl by Bt BPmaMier/ B it e
devi ces. | devises hEhindypeof devicedycantialled byfant haVrierier by yeaywai alcostrot ut es

this task. n@%%%@@%o‘%ﬁl%&éﬁ frofd fife BRWptybé%ﬁevaé&ﬁt A abi¥PR (6 e | A\l/i

*BAV, hAV). sage transm ssion system o evi ce conpri ses;
0 C T 2002¢entrolitherepiatarexgenpie thadA¥ dyrRe Agviceanbad Bintghdvaess PRNt or

sof t war e nAfitaget is downloaded.

20
The LAV type devicess are devices connected to the bus or to IAV or
FAV type devices by way of specific connections. The LAV type devices are
controlled by specific control modules (DCM) which do not originate from the
device itself and possess their own private language.
25

Figure 1a represents an exemplary network in the form of four
devices FAV, |IAV, BAV and LAV. The FAV, IAV and BAV devices are
connected to the same bus whilst the LAV device is connected directly to the
FAV device and controlled by a control module present in the latter. The BAV

30 device is controlled, for example, by way of the IAV device.

Figure 1b schematically represents the FAV device 1. It comprises a
microprocessor 2 linked to a random access memory 3 and an at least partially
reprogrammable read-only memory 4, as well as an IEEE 1394 bus interface

35 (reference 5) consisting of a link circuit and of a physical circuit (PHY'
according to the IEEE 1394 terminology). The device 1 also comprises a
specific interface 6 for plugging in the LAV video recorder.



- a message |ayer, conprising the nessage dispatcher 29 (sendi n19 |aQ)('T 2002

recei ving of nessages), the application programmng interface (APlI) 30 for

5 allowi ng access to the transm ssion system and an | EEE 1394 bus

adaptati on sub-layer. The | EEE 1394 bus qjadaptati on sub-layer has in

particular the role of adapting the transm ssion of data to the | EEE 1394

protocol, by encapsulating 10 the nessages to be transmtted i nto packets

adapted to the | EEE 1394 standard. A nessage conprises three conponents:

t he address of the destination software nodul e, the address of the source

sof tware nodul e anth partisédrufouddypes ah saftdraes snedulas soéy \er prasedtlie the

conposed Oﬁbe?ﬁo%ﬂ@l“ﬁw'efd@\ﬂcéﬁ of fife RGP ML TheskSarBXBEM 8vickMidirol

identifier berng unique to the network, followed by a software nodul e

i dent i fi er MasuiRfe applieRONTo §ETVIoE MNdiles and @ ragssadetiangmissiafeManpoer.s of

t he sofgware nodul es are allocated by the nessage 20 transm Ssion system

|l ocal to a node. T esses are used by the ssage di spatcher fo

f or war di ng nessagegﬁﬁgfjgmg%‘ﬁﬁ eapﬁrék@ogg%ﬁ\@pynﬁgoqﬂ%(o?gi gd*%"’??go'f ‘6{? he

(pr e;csent ex empésarcyf mid)démen]Erhleac@ctfdlymbeulég%hﬂb;bealgdamirpthe;jde?ibbftbebe _
referenced ol t an - bi . nary_ Wor t,.conpri ses:

55" o eas brenelst Rl pEIAG S A BP REvREy ot Ao e thSRARE h e

sof t war e ndevice to beccdtalied. (ifithe tdeyiaeatoch e Eontraliathisoafd AV wo BA\E fyfie, the t he

i dentifder 1 i A i i i I at ed at

the. 1 1 of SzolIRaRBe Wil 69 dceF REan IRP STAVRYRE T8y log; Hey el SERIAO T

| EEE 1394 asie@rulicanilatiermi facentel managgsvisceithere pregandrright fiom the

adm ni st er gdtsRy, diean FERoNIGdR Th We tteri casePafd aantdadﬁfgf& sERfed ki urer,
t he ot her ﬁ chos cturer of the devjce hinself

n hy, t he manuf [ , 1n such a

upy that e lRPRRIEALIR Aot B LAIZRGH oEd e.ceNIce: o WhEeisaueRIsH BY i o
a |l ocal i dantdpilieatieronsi sting of a serial nunber allocated directly by the
nmessagge. transm ssi on system of a node, this nunber being 35 coded on 16
bits and concatenated with the device identifier to formthe SEID
identifier. The ne3begkinctiansenrgsil onodylesefrefeniant & ras EChs)nae softwalng s
regard. A I (f % : ; T

gg%aut?%g g%\%@%‘&‘f{@;gﬁnl G dﬁntﬁ(é)ﬁé e?fa deicXATRNE ih &G4 in'tie dglc%

2002 s 0xO ] used | 1ne particular service nodules. For
exanpl e, t AgVigGoatrohMmaskies,pdeviee cAadp dhigdeaais Posssssisever! frpetians: of
the regi st recopdingntuirt] @Qneﬂ!&ﬁsplﬁ@,%aﬁ@fﬁé@ﬁé?,@&dm e of the network

conpri (ﬁs a distinct and 5 unique SEID identifier. It is however possible
to deffne unique identifiers by neans other than those indicated

her ei nabove. The nitelserdtetrhedulegioffer gystemmsanviceseordahatiase Towmypcarsbag a

directory %c%é%ascéi \<inl B?/'TR%JI eSofyard 4968%%8?6‘6# fhidu Glhge\é'g&t%{ﬁ eftb‘?'- It
makes 10 avarlable a progranmng 1nterface Ich provides access to the
functions YBnsatting rmeessabasetor egdotasael ohes sie¢viasguiThese Aystam$eadees @ng to

a list of aiddiBhsTonHReE in paricisiihe Glaphital meahadetientlofasér ﬁﬁéﬁé’ée_sls,f\\e/r od

type device. |Inside suc n device, .alT, the software, nodul. es are, re

by P heZmilice rBAnageHEl (R AP araplEs iR, domhioading o b8y Bt anadiese the b
abl e to beprosechtres sfoedorirtectingt ar dgvisé eto itmﬁelhétvmrl_(,t ltee riniﬂilalia'nlgf of hlaeh
registry. chy r r i, e

r egi st riz rrgfgh'f'(g'?ngl@ﬁ{eqt %Jﬁ%ﬁ%@ﬁ erggbla.'tr?%% ﬁea%g{&? \é/\!grE‘Ll Sﬁl%q?%ﬂgt rﬁolﬁ E‘L 'es of
t hi s nodul whigkcwil g sgen i greaier detailhepeiobaiow., the nodul e of the registry

20 conprises not the address of the software nodule, but its serial number.

The atiri butes of software nodul e enable it to be characterized. For each
sof t wat® nodul e, t é\fl’\?\“’?fﬁlt’@gdﬁﬂee @B&E e @PPHCRYURN O SYREM SIFNYICESI

each attri mdduléslentust aegister itdelf Be thatlbedl wyistdy mddulei (tisatsisz say lhikes,
as well as |l Va3 &&ile in which it resides or into which it has been loaded) if it wishes
to grant access through the message layer to other software modules of the
network. The FCM function modules related to a DCM control module also
35 register themselves at the local registry module.
The message transmission managers are responsible for

communicating messages from one software module to another, regardless of



25 Table 1 gives a list of predeterm ned attri butes: 11 0 T
Attribute referenceFormat of theSizePresenceaType of softvvargl ! @BZI- 2802
nodul ei nt eger32 bitsVHUI D identifierstring of bytes80 bitsMType of

devi cei nt eger 32 bit sMG aphi cal int erfacfel nt eger 32 bitsYSupport formatbit
field32 bitsYData formatbit fiel d32 bitsYDevi ce manufacturercharacter
stringl5 byt esI\/FSoftware nodul e manuf act urercharacter stringlb

byt YSft I . S r stripal sYAudi o/ vi deo cpntr ol
Mnguagebi 114 CaVRgs ) WS IR0 RGeS bl At AORE T S oot Bufile | e
prinme funcwaﬁlﬁﬁ & send 8 mesizAage ta fanotiersmiodwle, 6t dods | reoti knaw Sbetpdmswlw ce

nodul e, thﬁévkaﬁwﬁlkﬁﬁ%o@fs fhBededtihaliO hfodifs! gnat es the system service
itself. The nodule of the registry is such a service nodule. If the

software nodule is an FCM function control manager, the type defines the

functi & recor der Figlire @ iflistrateBein e DCf\)/IeI of & Refthard rgshisRbH 6f éﬁ F&\\PGV'
devi ce con([jy manager the type is the software 10 nodul e

possesses %ation programm ng |nterface ("API") which is
i nconpatible w t h This devieg md:mprm‘estdnejdv\ﬂ'tlméd applcatione21 )(fw ex@amplei yat e”

d h
manager i sAHEdg il Aihlos & af €26 24ra AR ARG ikaTiod 24
associ at ed{fol5exampieviade elggieonis s peograml \guide)t hansdEE‘Em%maMe tyse FAV,
| AV, BRY OFolafhtuniéticH rtﬁ%d)‘n el 8604 Q%”ﬁgﬂ% ca Na bRiASROEI ?J%g W th

a graphical user Lnter : e attr| bu i At et ace | cat es
that this Indeldge e4sa, Déwhmmagehg m@we%&a@a ansTBisgisgr sstem 29. The

conpat i bi | iodutds tbmnhuiiesteasrh Qi‘net bﬁotH@MbW)a@%f tﬁ@ Mb&ihig‘?ﬁaﬁ

mterfacelevels rov1 g &ngatrlbute

|
" support fBY%ﬁfn ‘f’gyof‘ﬂé %W%%P'lfﬁt'aatpéogmfaw 9
supported by tle ARI crewhihﬁxtleway €T Heodeviza s cecdMpriséinan imHace BIGvRhIpROT t S.
The at.‘tgl blfggz; qjgta format"” indicates the format of data which can be 5
mani pul at ed by a devi ce. These are for exanple MPER, JPEG MDI, ASC I
formats. The attributes " device nmanufacturer" and ' software rmdule

manufacturer® 1 ndi gabR s ItERARACIMEIRESISWRIN, B FAY H@@é&%ﬁl%e@é ufé the
Sg\r”;gnor P dt tq-\e h%mcagnecroqomodules of BAV type dewces WIth the a\{\re\rce)f making
them available to the applications. With this in mind, the BAV devices place the
20  code of the corresponding DCM module into a known area of their memory and
in a self-descriptive data structure referred to as the SDD (SDD standing for
“Self Describing Device”) The FAV type device can thus read this memory
space and load the DCM module of the BAV type of device. An example is that
where the BAV device is a printer. The DCM control modules thus loaded are
25 registered in the module of the registry of the FAV device and thus accessible
by the remainder of the network.

An SDD type data structure is obligatory in FAV, IAV or BAV type
devices, and is situated at a fixed address in each device. On initialization
thereof, it thus becomes possible for an FAV type device to explore the network

30  so as to load the DCM modules of all the BAV type devices. It is the manager of
DCM modules of the FAV device which executes this task.

An SDD data structure also comprises the device type (FAV, IAV,

BAV, LAV).

35
The message transmission system of an device comprises:



10 indicates the version nunber of a nodule. Lastly, the attri bu1t<1 OCT 2002
"audi o/ vi deo command | anguage" indicates the type of |anguages specific to
the software nmodule, in addition to the common HAVI conmand | anguage

al ready nentioned. The value of the attrg bute is a 32-bit field, the val ue
of each bit indicating conpatibility with a specific 15 conmand | anguage,

for exanple CAL or AV/C. The database of a registry nodul e can, accordi ng

|¢ ehoul 0 be not ed- TR S ReGAHle BEREReckfafion dbid 1S Bl sohab e *°

are distinowdulgmre is no centralized registry, in which all the software

nodul es woul d be ca

the |l evel of a sing :flnrgggl Ey&‘t ﬁ%Pﬁhgaﬁeﬁgésﬁ(‘fé SIS‘P%%@?ZS@?#&H&%W no
doubl e regPBd rrat:wmga@ @@e@aw)r & applicaon mogx@mmgﬂgtqrfaq%@\% 89dat
exenpl Y NGOG ENessttbaharPAnsmibsion sYstdhand 86 IEFEe1 394 ®ulfadapthtien e of
the regi st r'&Bﬁ r@ol ses five commands, which will be detail ed herei nbel ow
30 (a) Sof tWAr&4fodul e registration This conmand is used to add a software
nodul e to the database of 35 the local registry or to nodify the attributes

Sof tware modul ot o EqrErel 594 EbHGRBhon ot ByRE Bsof sBRE g VRl o el e

i s pl uggedafapting thel tranemisshoo2f datar twetfmoEE/%ﬂégﬁmmt@oﬂ rlanencapsulaingEl D

i dentifqg ery t I hi
identlil er hl%g%%: a??;/i Eér)g%%ﬁtt?aﬁ %tgﬁew?gtﬂt) ut es rdé;g)ga?e tmﬁe Ef% %%%45
Ot her wi se, st@ndafd.ent ry is created in the | ocal dat abase (|l ocal registry).

The nodul e of the registry transnmts a status nessage 5 to the software
nodul e, depending gn the result of th recordin nf | rmat,ion of cordi ng
or error message. &)m%%?%%r@fﬂwmse Qfﬁ‘efg H"@ edrfessd afs ?rﬂ%ed to
read the adésﬁidniisoﬁtwaréafddm,ethﬁDahlﬂress lofdhe purts solivare drodulki &id A
poi nt e{sto g&ugégga of the random access nenory of the device, to which area
the d opied, is transmtted with the extraction request. If the
sof t ware nodul e i sAncadgiess efia $aftware module iamoam@d ofham idendifippiofits i s

set to zergod8doh elvHiche de&Q&JtﬂHdlﬂ‘n@ ratenhf@f befHo? uelﬁo 1'}3)% metidk, Of
t he reglstry al so returns a ssage, con rns the copylng of
the attri biftlewedypyi amfmf%@ f‘?Pé’(U‘% "@ @nghtﬂmawetp theemode; iy whichd
present. (é&e&n@aemesdéﬁtmrseommwér@rmb@meé%@e Mlbyated Bsmrﬁa m@@’gadt?i is
used t {nlnate a software dul e Iocal dat ab

aent 140 or rAbSRich S GERIERTETE e el AdurefEy atS 12O EN e Pesrage

returns a dispatcheare fsraderwardingr messagkes tbaltbm appopriatei saftwage trhatiulehe

cor r espondiy %80@:%%%{%&%@%%%\?\8&[% Pr%%’&n%QHP% %ﬁmér%)mgﬁglgeﬁdrégfe“ St

of software no
det erm ne tde@tlﬂaér(feferwdofsgtﬁtmwfﬁowpw) riggar t &0-bit bwamefv@,rélt
| ocal regi gbiprisagd neeting certain

25 e a 64-bit device identifier stored in the ROM of the device in
which the software module is executed. In the case of a downloaded
module, it is the identifier of the host which is used. The device identifier is
allocated at the time of manufacture and corresponds to the EUI64 field
defined in the IEEE 1394 - 1995 standard. A part of this device identifier is

30 administered by the IEEE organization and is specific to each manufacturer,
the other is chosen by the manufacturer of the device himself, in such a way
that each device manufactured is provided with a different identifier;

e a local identifier consisting of a serial number allocated
directly by the message transmission system of a node, this nhumber being

35 coded on 16 bits and concatenated with the device identifier to form the
SEID identifier. The message transmission system maintains a counter in
this regard. A few serial numbers are reserved (for example from



30 criteria. According to the present exenplary enbodi nent, 351& ﬁrCTeZUG?
are the reference of an attribute and the val ue of an attrlbut A
paranmeter of the command is also an operator indicating the way in which

t he conpari son between the value of thegttribute specified in the conmand
and the values of the base is to be nade (equal, larger, larger or equal,
smal | er, smal ler or equal, 35 different, bitw se [ogical "AND', bitw se

| ogi cal d s te the
o9t cal R oo QD UE fled 16 BERSRgE Ry Bhyis, PREARL BB,
returns a sta@wnplellha)se)lal oohen 8x0R0t sguespohdatoutipehhts thecowskilebft he
operation (\M\f‘b'}%b St%n 4&lgpd i fiers have been found), or its failure. (e)
Perform a ean o ration between two |jsts of software 5 nodul es
("multiple request™ U?h?@""&éﬁ%ﬁ[ﬁ modylegf the peimask sPEIPBISEE dadistipel atd on on

two Iisgs @hig L!éeS‘EIID' iﬁ@ﬁtlfé-mQt ®ORBRRdef PIREILRE $o afefipar amgher idehfifersepyest s
correspondi ng to t. Are ueshie can consist of the criteria al ready
ment i oned MF (btgféé aéb °§8)'”‘E'§g1ﬁﬂ reaho¥®) ) or of another multiple
request. A paraneter of this commnd |s al so the rel evant Bool ean oper at or
("AND" or "OR' wt he gontext Sl exe l.ary enbodi ment The
nodul e of the regi %Fyh eqlh?n f 96(88 r§ F’b%?'iaﬂ%e% a%qsyesépﬁqr@ér}ﬂl iers
as wel | asdaestoay@étmﬁeseﬁgere nfogiulgsngvaifabléh ocally @b dhve devichdetdl. Hpeakes on or
Its fauburs ﬁé’dleaé‘ y‘ﬁ&éﬁﬁe’e%ém cfi’r‘g)lf’oﬂéesf.%r cSé‘é@@'tﬁeafuﬁEf?ér‘ié%‘F of
o her S ul'e

resources. acces ftware no a software nodul e nust Know
t he SEI D i 8efiwefe éﬂoéwleu fegistsation malinedyle dsearehings acegrdings taoft ligk of
nodul es 20c¢firgisstered in the sanme nodule of the registry, this is not a
probl em the reque set out a enabl.i hg.each, sof t war ule to
xtract 11 ots of ; ABRLS 15 & oabl ot HE Tesfy b easnoerV STl fink Seifre o
accesses t Insid®@gutle adf déviee, lalithe sofigiase modules aghrethstehsd bptise niehia o

b e T Ay

do this, eawstrregister itselbdtltbepmodulgaot then regigtrgsFontsiach $eftwaree module
L1 ansn ¢ k@it kAgR] Mnk b B ERoRly R SRlscHel &uBLo Bty o her

devi ces. e present exenp éde I ment drstant registry
30 nodul e fh%ﬁ?Wﬁ%@WhPe@HW@S pthise®edbled in a given time interval is

i gnor ed Each nodulpecefdihdietor egivatiait re@n@tmdlm&gtthfb rragyeist odfthbheedmeyl e of
own, sear c | ocal, dat abase and

h | f
ot ur ) s cafifishe mbt 8 aAiERe.drng RRVAG ook, bkt RREPLABBBRES pondi ng to
the criteria of thdheaitrimites of aseftwadeihoduie ehablerif toi lzé¢ chamgictdrized. Foe

latter the%a%:h%%r% Hb%u?é tﬁBQ&aét{?@%@éj aré sstto 4 &l b tta'Bf‘e 'Qoﬁ%héuhgrf%r

received t the request
modul e whi €ach rﬁttflballt%él"ift r@‘er@@@e@tth@dmt@m@m 32 t1t§ GIS@ZIE frobptes4as aveiLias cat e
w th the sgftnje nodul es of other devices and use the resources

COTTespo nding to t t]’ea%]e 1 gives a list of predetermined attributes:



Figure 3 is a state diagramof a nodule of the registry of a devrtq.[ﬁgﬂhQBoz
di agram conprises two states, A and B. State Ais a state awaiting a

request of a software nodule. State Bis the state awaiting a response to a
request made of the nodul es of distant gistries by the nodul e of the

| ocal registry. Table 2 gives the events triggering actions undertaken by

the 10 nodul e of the local registry and the corresponding starting and
finishing states. The references of the events are the sanme as in Figure 4.

Event Meani WW&M&&@%&%
extract i opAtribute nefarefddor qFasimat 0bf a thef| Siwy et r angPrés@nicd e ¢f t he

baser espopse42Request for a ° ?y [e” orDetefmne andAA nultiple' {list

recei vedt fansm-tfrom-a—di-stas eglstryrespgnsenpdul-e-t43Requestor a

“sinple' oFyee er nbhe ABsoftwaieg Ilfﬁégbl st recei y8dibitsponseM orfrom all ocal
sof t war el )ﬁ*fa)ldu se andnodul e.jtransmni trequest to thenodul es

of di st ant StF+es44AH—therespenses—haveetermne—qgnraBAbeen
recei vedt H&é&ldemtifml r espongéting ohleytesal 380tilar emrndM*e 11 0|C T 2002

15 The reLy; éﬁfﬁéﬁ Qr opagateqhtg eF he regl stgz qriqu_ul e{pMst shoul d|be

ASFR-O--0

recal |l ed t—thet+aentiTt+er—oi u.Tcglbtﬂ—y oture—+S \uupuocd -of

a
manuf act u @rawmewtmtar@ce(f. xddnteger EEE), a cléﬂibcﬂé i denlifier (fixed by the

manuf act u a registj ul e ident ., théylatter being
i dent i cal ?’Ebpéﬂfﬂomat o9l SUbH fiEdlL] 5% Blgs, Lhey eil

DAL L Ot [ & IIUUUI CO yC T avur C© 6 |JI UFTC{UC{L a

request, {Ratatimatry nodul e (&t figldievi ce “enl3ditsl |t h¥ devi ces &f the
network, YWhagre! HaRbfabhRes 'tcﬂgFéEt&Sstnhb the8 ygdLr mipps those qmong these

devi ces ch—atso cofpr+S¢e egrstTy—Th trhre present cxcupl aty

enbodi men{Softwaee are dﬂWUPAVhQFathtflyae dddibytes Kndwi ng the i|ldentifiers
of the de vh@?@feymh,@a can be accessed by the|network, 10 the rmdul|e of the
i tire—type_of cir device Tt Ddatg_structurejnenti oned

registry ags D
above. It gﬁﬁ‘é’aé"?l m nat'@?df’ﬁ'e ATAGIGHSIrRgy | czé. Yi#® coNcatenatiop of each

devi ce i dewdrsigrer with the I dcal identifier {(serial nynber) fixe$ common to

all the r¢ nodul es 1 taln, tne 1St onplr efe, SErDaddiesses of

all the néf@ ‘éd%dul eSON ﬁof%&?f‘gethy nodul e ggt ns th& 1ist of 15 device

i dentifieflkmngyagay of the |ogal bus managenmgnt nodul e|(the so-caljl ed

"Cw') , 1T ch nonirtors the connectl ngTHQ% ﬂl sconnectt ng of networ k devi ces.
e

Thi s nodul e reads the Ilst of all the connected to the network from a
registry referred to as "TOPOLOGY MAP" defined by the | EEE 1394-1995

docunent aragra S I Rager 20
devi ce (re?errgd tﬂg g?fﬁNérelJ% ggb Fédreb%nt% H@éﬁl teguﬁggﬁd&gumnt)
whi ch dpdafmesiuiend ﬂ@gﬁcg‘twaferrépduienga%y&tw sespiee sagdye, thes thettvpe lof thene
address of aﬁhblﬁe%él té§ tWé‘@Yé\eﬁVséN&:eOﬂé%@ff Tﬁé\fhéé‘életbf tﬁ@@é?isﬁir%)such
descrlbedlntheIE HE gure |sa é@gramlnlc%%ﬁ

Coauene: ngPdevRe Teduao B RS Bomard houlads o SeRL AT on SHRtIATR SRl o A
of a firsttdetyme dedines the furgiepatredotder} lisplagi kiney, etelulfethel seftwacond
device 2 BRIANEILATBEM S OR GAALLEEE dnbhyblts LBENT Y o shiflirg ocond

devi ce. According res
i ssuedby moshie vieessessesi| @nmﬂPMlC@tl@neWngad‘éﬂlégmn’(eﬁgCQ h(eAE’ét) whlq!ivonS| ocal

Z g‘;g‘r"’gr ﬁg' 'tl?fé'éo Q?Rjagirb% PAtARRG R PRirider If lthé hetvelrkt ﬁféh thggié;?é Ls)’“PFR/@EH(:;’eE N ted
to a group of di stiﬁ F’@ngt'q%ntR‘Sﬂlﬂ @Q)'%%‘?ﬂeé)&iﬁkﬂ? eﬁ’??@s‘é‘abf‘”a’ﬁdbérﬁp%l ar
devi ce typeanager lisOabsdcidfe@R ot 6ofClnifamction Ryithc agisich oant REMIi rmhnageit dsl
nmanagement | ogue of objects 5 in a conmunication network

ta
conpri si ngagﬁ?ﬁ'%tgg’ the process conprising the step of registering focal
obj ect#5 present i nTheddsnice type assodiated withstheysaftwargemodulet lseFAY dAVof

this devicg, VBPLRW%@%‘&eQ?W& rg;ﬁé@ct erized in that it further rmre
conprises t estepﬁéﬁx or nmu atIH byalé)wh (9|ect are for a
|ist of objects MRRNARRYT G %%Sﬁaﬁ@#ﬁ 3 graphical YRfF “F
regi stry offhkhattrilrite cgrdptttalnptarizeel daditatel) that this is the case, and what as
appropriate is the degree of compatibility of the interface of the DCM manager
20 with the various interface levels provided in the network.




- of propagating the request through the local registry to distfrt
registries; - of collecting the responses to the request by thePgi sqg;\[tzoﬂz

registries 15 and the response of the local registry; - of transmtting the
responses collected to the | ocal object paving formul ated the initial
request. 2. Process according to Clain11, characterized in that a |ocal
registry 20 conprises for each object registered therein an identifier of

L 001 oct i ¢ herRet e A Bob oL ndiehag B! e LS Pl
char act er i supparh vihich is lseippddeti by er dedicé SEhBse canepfor sssanaplei QWAL i DAEr  of

t he devi cend } ject is present) this device identifier being
uni que in P}{EI He \\?\gr%%aogg\'/\el | as of a local identifier unique to this

obj ect at the | evelhemttributejdatadomaat’ mdieates the doinmtref dajawhichncandie 3,
char actser | gRfigdlatedaby @ daGe OThaR BRARSISExAMRpRUMPERS? bYPRE, ACACASCY 2.
request copprising at | east one selection criterion pertaining to an obj ect
attribut e.'95Ma%¥.ocess according to daim4, characterized in that the

function of an objThé iattriboteat t' i deriee starrdatiurer’ | andl “setwvate ymioduleespect

or ecedi ng. tpaHiactdet, Tadiedtef St lertte o HRENR R 60 kB RTS of e
conpri ses dévcatoepfdhe deftarane modple vehist e atribotentsoftedre anodide versionk
whi ch 1@6%95%‘? S pﬁﬁ?a é"?ﬁ"@“ @,t,@gg%?f %%ooﬁ:lg: ~Process according to Caim§6,

characterized In determning the devices conprises the
determination of thestlygbe gtinbute |"aydiofyideo cayymand targuras’dedicatassEift i n

the netwiypetMah?gag@é spedifiti teahbrgbfeaireNdoniRt e fadditidhofd thedcop@hsri ry or
whet her Itlé s not h

st one. 1Q 8., Process according t ne of the
b ecedi ng. HAY RMERRRenaNAge deady HIEREoRbeT BF Yalik L NP AURNUE &8 By an
OEj ect is 324bitqfiers, thealse nof @ebhcbitoimddnffaitihgr icanfpatibility I\ﬁimltatwediiicsts of
obj ect a at processing the lists. 15 9.
Devi ceﬁjl n §°W8§PP@§@EF&§§\P@§%&W§S-rreans (3, 4) for storing | ocal
objects (21 to 28), nmeans (3) for storing a local registry (26) for
containing a catal e Le l-9gad, t i S iaht T Or
connecting the dev?gg 9%?%%@% %}0rtg_@e{%eﬁlgg\t}fecg%ﬁ‘éf%ézdgﬁggag{gﬂrivz%ilghlt n
that furt hempedimestneisseampise speeiie or (priyate’satiriutes.or propagating a
request for a list of objects fornmulated by a | ocal object to the | ocal

regl Stid es of o heft Should“Be noted that the modules of the registries of various

devices are distinct. There is no centralized registry, in which all the software
modules would be catalogued. The software modules are registered only at the
level of a single registry: their local registry. There is therefore no double
registration at several registries.

25
According to the present exemplary embodiment, the application
programming interface of a module of the registry comprises five commands,
which will be detailed hereinbelow:
30

(a) Software module registration

This command is used to add a software module to the database of
35 the local registry or to modify the attributes of a software module already
registered. It is used in particular by a software module to register itself when

the device comprising this element is plugged in.



- means (26) for collecting the responses of the registries of tﬂé] c{aﬁeT 2002
devi ces and the response of the local registry and for transmtting the
responses to the object having fornulated the request. 25 10. Device
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confirms the copying of the attributes, or indicates that the sought-after

identifier is not present.

(c) Erase a software module from the registry

20
This command is used to eliminate a software module from the local
database. Its SEID identifier is supplied as command parameter. The module of
the registry returns a status message confirming the deletion or indicating that
the corresponding software module has not been found.
25

(d) Request the list of software modules (‘Simple request’)

This command makes it possible to determine the identifiers of
software modules registered in the set of local registers and meeting certain
30 criteria. According to the present exemplary embodiment, these criteria are the
reference of an attribute and the value of an attribute. A parameter of the
command is also an operator indicating the way in which the comparison
between the value of the attribute specified in the command and the values of
the base is to be made (equal, larger, larger or equal, smaller, smaller or equal,

35 different, bitwise logical “AND”, bitwise logical “OR”, etc.).
The module of the registry returns as appropriate the list of SEID
identifiers of the corresponding software modules. It also returns a status
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(e) Perform a boolean operation between two lists of software
5 modules (“multiple request”)

This command is used to perform a boolean operation on two lists of
identifiers. The command comprises as parameters the requests corresponding
to each list. A request can consist of the criteria already mentioned in

10  paragraph (d) (simple request), or of another multiple request.

A parameter of this command is also the relevant boolean operator
("AND” or “OR” within the context of the present exemplary embodiment).

The module of the registry returns as appropriate the list of SEID
identifiers as well as a status message informing of the success of the

15 operation or its failure, for any reason whatsoever, such as for example a
shortage of resources.

To access other software modules, a software module must know

the SEID identifier of its corresponding modules. As regards software modules

20 registered in the same module of the registry, this is not a problem, the

requests set out above enabling each software module to extract lists of
identifiers from the local database.

A software module accesses the module of the local registry through
25 the local message transmission system. It can also access a distant registry
module, and thus send back identifiers of modules registered at other registry
modules. To do this, each registry module propagates a request which has
been transmitted to it locally to the modules of the registries of all the other
devices. According to the present exemplary embodiment, a distant registry

30  module from which no response is received in a given time interval is ignored.
Each module of the registry receiving the request of the module of
the initial registry performs its own search in its local database and returns as
appropriate separately the lists of identifiers corresponding to the criteria of the
request to the module of the initial registry. The latter then transmits the
35 concatenated list of all the identifiers received to the software module which
initiated the request. The software module which initiated the request can then
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request made of the modules of distant registries by the module of the local
registry.
Table 2 gives the events triggering actions undertaken by the
10  module of the local registry and the corresponding starting and finishing states.
The references of the events are the same as in Figure 4.

Event Meaning Action Starting | Finishing
state state
41 Registration or extraction | Determine and |A A
or erasure of a software |transmit
module of the base response
42 Request for a ‘simple’ or|Determine and|A A

‘multiple’ list received |transmit
from a distant registry|response
module.

43 Request for a ‘'simple’ or | Determine A B
‘multiple’ list received |response  for
from a local software|local base and

module. transmit
request to the
modules of
distant
registries
44 All the responses have|Determine and|B A
been received transmit  final

response to the
local software
module
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enrols all the devices of the network, whose identifiers it obtains. It then
determines those among these devices which also comprise a registry. In the
present exemplary embodiment, these are only FAV or IAV type devices.
Knowing the identifiers of the devices which can be accessed by the network,
10 the module of the registry reads the type of each device in the SDD data
structure mentioned above. It thus eliminates the BAV type devices. The
concatenation of each device identifier with the local identifier (serial number)
fixes common to all the registry modules to obtain the list of complete SEID
addresses of all the registry modules. A registry module obtains the list of
15  device identifiers by way of the local bus management module (the so-called
“CMM”), which monitors the connecting and disconnecting of network devices.
This module reads the list of all the nodes connected to the network from a
registry referred to as “TOPOLOGY_MAP" defined by the IEEE 1394-1995
document, paragraph 8.3.2.4.1 This registry is situated in a bus manager
20 device (referred to as the “Bus Manager” in the abovecited |IEEE document)
which updates the registry relating to the topology of the network. The address
of this device is known by the other devices by means also described in the
IEEE document.
Figure 4 is a diagram indicating the sequencing of the messages
25 when a request issued by a software module A of a first device is to be
propagated to the registry module of a second device, a software module B
being registered in the registry of this second device.

According to the embodiment presented hereinabove, a request

30 issued by a software module with a view to determining the set of non-local

software modules is propagated to all the distant registry modules. According to

a variant embodiment, this type of request can also be limited to a group of
distant registry modules, for example those of a particular device type.
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- of collecting the responses to the request by the distant registries

15 and the response of the local registry;
- of transmitting the responses collected to the local object having
formulated the initial request.

2. Process according to Claim 1, characterized in that a local registry

20 comprises for each object registered therein an identifier of this object in the

network, this identifier being unique for the network, as well as attributes of the
object.

3. Process according to Claim 2, characterized in that the identifier

25 (SEID) comprises an identifier of the device in which the object is present, this

device identifier being unique in the network, as well as of a local identifier
unique to this object at the level of the device.

4. Process according to Claim 2 or 3, characterized in that a type of
30 request formulated by an object is a request comprising at least one selection
criterion pertaining to an object attribute.

5. Process according to Claim 4, characterized in that the function of
an object is an attribute stored by a local registry in respect of the object.
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