" Process for managi ng objects in a comunication network and

. device for the inplenentation thereof The i nvention

. relates to a process for managi ng objects, in particular 5 software
~nodul es, in a communication network which may be of the

home-automation type. It also relates to devices able to be Iinked to such
S a network and conprising means for inplementing the process.
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Depending upon the type of network envisaged, it may be necessary
for an appliance (also referred to as a node in what follows) of the network to
ascertain the access path or the address of another appliance. This is also the
case if the concept of appliance is replaced with the concept of object, or of
20 software module, it being possible for an appliance 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 an appliance may
seek to communicate with another object or module of the same appliance or of
another appliance of the network. Each object is regarded as a resource
25 available to other objects.

In this case, the problem arisés 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 appliances, the said process comprising the step of registering local
objects present in an appliance in a local registry managed at the level of this
appliance, the said process being characterized in that it furthermore comprises

35 the steps:



"di stributed managenent of a catal ogue of objects in a conmunication network
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15 The search for objects (software modules) is distributed amongst
several appliances, each database being interrogated at local level. Thus, the
requirements for resources for processing the information at local level are
themselves also restricted. Moreover, only the relevant information, that is to
say that which meets the search criteria, travels over the network: the passband

20 is therefore used wisely.

The consistency of the data is maintained in a simple manner: it is
not necessary to update, by virtue of compliex processing, distant databases
when a change is made in a local database.

If a node disappears, only the information related to this node is lost.

25 Also, the requests are propagated in the network only to the other
registries. There is no transmission to ALL the elements in the network, only to
a well-identified subset, namely the registries. This also limits the passband
required.

30 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 said object.

According to a particular embodiment, the said identifier (SEID)

35 comprises an identifier of the appliance in which the object is present, this

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



“whéen a change is made in a | ocal database. I f a node
_disappears, only the information related to this node is lost. 25

Al so, the requests are propagated in the network only to the other
registries. There is no transmssion to ALL the elenents in the network,

only to a well-identified subset, namnely the registries. This also
limts the passband required. 30 According to a
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net wor k whi cmetworlswhichsthemselvesecamprisg a registry.

An object may thus initiate a request to obtain a list of other objects
without concerning itself with knowing whether these objects are or are not
15 located in the same node.

According to a particular embodiment, the step of determining the
appliances comprises the determination of the types (FAV, 1AV, BAV, LAV) of
the appliances present in the network, the type of an appliance indicating

20 whether it hosts a registry or whether it does not host one.

In a HAVi type network, the FAV and IAV type appliances are
obliged to comprise a registry, whilst the BAV and LAV type appliances do not
possess one.

25

According to a variant embodiment, a request is propagated only to

a specified group of distant registries.

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

to limit the number of messages flowing around the network.

According to a variant embodiment, one of the types of request
35 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

the said lists. '
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According to a particular embodiment, the appliance furthermore

comprises means for determining the addresses of appliances of the network
15  comprising so-called distant registries.

Other characteristics and advantages of the invention will become
apparent through the description of a particular non-limiting embodiment
illustrated by the appended figures, among which:

- Figure 1a schematically represents a home network comprising

20 four appliances of different types

- Figure 1b is a block diagram of one of the appliances of Figure 1;

- Figure 2 is a schematic illustrating the software organization of the
appliance of Figure 1b;

- Figure 3 represents the states of a registry module of an appliance

25 of the network;

- Figure 4 represents the sequencing of the messages upon a

request requiring propagation to a distant registry module.

30 According to the present exemplary embodiment, the home network
comprises four types of appliances: audio-video appliances possessing full
functionalities (FAV), audio-video appliances with an intermediate function
(IAV), base audio-video appliances (BAV) and legacy audio-video appliances
(LAV). The communication bus is of the IEEE1394 type, but may be of some

35 other type. The network admits a common control language, referred to as the
HAVI language. |
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t he home network app I ances: I 0- VI
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HAVI anguageapphances This type of appliance is controlled by an FAV appliance by way of
a control module (DCM) downloaded from the BAV type appliance itself and
adapted for the control thereof, for example the BAV type appliance can be a
20 printer, whose print manager is downloaded.

The LAV type appliances are appliances connected to the bus or to
IAV or FAV type appliances by way of specific connections. The LAV type
appliances are controlled by specific control modules (DCM) which do not

25 originate from the appliance itself and possess their own private language.

Figure 1a represents an exemplary network in the form of four
appliances FAV, 1AV, BAV and LAV. The FAV, IAV and BAV appliances are
connected to the same bus whilst the LAV appliance is connected directly to

30 the FAV appliance and controlled by a control module present in the latter. The
BAV appliance is controlied, for example, by way of the IAV appliance.

Figure 1b schematically represents the FAV appliance 1. It

comprises a microprocessor 2 linked to a random access memory 3 and an at

35 least partially reprogrammable read-only memory 4, as well as an IEEE 1394
bus interface (reference 5) consisting of a link circuit and of a physical circuit



5 The FAV type appliances possess the npst conplete
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manager, a registry nmodul e, an appliance control nodul e manager and
appl i ance control nodul es (referred to,as "DCMs" in what follows), it
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printer, whose print fead3CM sapbﬁmb@adﬁntrd modul?s allow thf\T/%dt@,{Vb?pg%
| i ancegpar ' . I us, or 0
20l | anced by pfhed BF BFa ABREEQRH Shyiehcd; Tng kohfolmoduls cap beiaated s, .
control |l ed by the@ppliance tnbe wontrolied iself (iti)is\en AV oo FAM tye appliayicediot in
f the appl izangsnii I he |
o o Pep RSP SOSr e e S 1R ARG (ol ance tobe
appl i ances FAgoniralled isnef 'aM_o_r .V‘tvlée-Iihe,anN_W managey vib peilacated inran 1AV
connected to OheFAYMypBUBPIENcE! theSlakél sBRhg Y @xbEuficH Piatsith)diA &Kt t ©
15 manager is either present right from the outset, or can be downloaded. In the
latter case, the downloading is carried out for example at the moment of

initialization of the appliance, or when requested by an application.

The function control modules (referred to as FCMs) are software

20 modules allowing control of a function of an appliance and are included in the

DCM appliance control modules. An appliance can in this regard possess
several functions: recording, tuner, camera, display, mass memory, etc.

The service modules offer system services or functions. They can be

25 accessed either by local software modules, or through the system for

transmitting messages to modules of other appliances. These system services

or functions comprise in particular the graphical management of user interfaces,

the management (for example the downloading) of the DCM modules, the

procedures for connecting an appliance to the network, the initializing of the

30 network, (listing of the network resources), as well as the registry module,
which will be seen in greater detail hereinbelow.

Each software module (DCM or application or system services

modules) must register itself at the local registry module (that is to say the

35  registry module 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



‘30" the FAV appliance and controlled by a control nodule present in the

latter. The BAV appliance is controlled, for exanple, by way of the
| AV appl i ance. ' Figure 1b schematically represents the FAV
"appliance 1. It conprises a nicroproc?ssor 2 linked to a random access
~frenory 3 and an at 35 least partially reprogrammabl e read-only nenory 4,
as well as an | EEE 1394 bus interface (reference 5) consisting of a
“link circuit and o physical circuit
6 ! brRSgo TR ETNE Tun@idrt Hodules, related to3,RSM sarirol modyle. alse
al so corgyistes themselees ht the lotakregistryémbdulepl uggi ng in the LAV video

recorder. I ti . r t e y
be present in the 5Thﬁenme§s§§ét ﬁ%ﬁ'#@ﬁce%%aﬁge %?és\éﬁssﬁggﬂ% k.sfopEl
These are DCMcomphunicating messages fiom onedafwareappduledoi anathes gegardiess of
modul es argl at@?ﬁﬁoﬂﬁb SirSwhith! thBse modul qgﬁatfd' When a software fﬂ?ﬁuw

appl i ance contro es allow the contro appliance or

o] . or a
subset of thi Waakpio £ePd aFRessags o anpial eodyle. Hedpes ok know the physical

appl i ance to bpphate Whichthdsts e déstinalibnirfodulel AV or FAV type appl i ance)
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appl i ance to be controlled is of LAV or BAV type, the control manager
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. the outseic,? owp%a%ﬁ@?nggml oaded. In the | atter case, the downl oadi ng
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15 interface 27, a DCM manager 28 and a message transmission system 29. The
modules communicate with one another by way of the message transmission
system accessible through an application programming interface 30 (referred to
as the ‘API' in what follows). The appliance also comprises an interface 31 with

the 1394 bus.

20

Upon its installation into the network, the FAV appliance will seek to
load the DCM control modules of BAV type appliances with the aim of making
them available to the applications. With this in mind, the BAV appliances place
the code of the corresponding DCM module into a known area of their memory

25 and in a self-descriptive data structure referred to as the SDD (SDD standing
for “Self Describing Device”) The FAV type appliance can thus read this
memory space and load the DCM module of the BAV type of appliance. An
example is that where the BAV appliance is a printer. The DCM control
modules thus loaded are registered in the module of the registry of the FAV

30 appliance and thus accessible by the remainder of the network.

An SDD type data structure is obligatory in FAV, |IAV or BAV type
appliances, and is situated at a fixed address in each appliance. On
initialization thereof, it thus becomes possible for an FAV type appliance to
explore the network so as to load the DCM modules of all the BAV type

35 appliances. It is the manager of DCM modules of the FAV appliance which
executes this task.
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adapting the transmission of data to the IEEE 1394 protocol, by encapsulating
15 the messages to be transmitted into packets adapted to the IEEE 1394
standard.

A message comprises three components: the address of the
destination software module, the address of the source software module and

20 useful data.

An address of a software module is composed of an identifier of the
node on which it is executed, this identifier being unique to the network,
followed by a software module identifier unique to the node in which it is
executed. The identifiers of the software modules are allocated by the message

25 transmission system local to a node. The addresses are used by the message

dispatcher for forwarding messages to the appropriate software module.
According to the present exemplary embodiment, a software module address or
identifier (referenced “SEID” in what follows) is an 80-bit binary word. It
comprises:

30 e a 64-bit appliance identifier stored in the ROM of the
appliance 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
appliance 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

35 appliance identifier is administered by the |IEEE organization and is specific
to each manufacturer, the other is chosen by the manufacturer of the
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each app nce. on thereo it thus becones possible
3 seoisinustal) dbpiAks

for an FAV type plore the network so as to | oad the DCM
modul es of all the BAthg,anGthofMlme module of thei netwotk campgees af distingt and
modul es of  t hgnfaY %Eﬂgdgagﬁréﬁh'lf ?wevéhﬁﬁgélﬁﬁe td)idefi héstﬁuque identifiers b

8 SO _conprises the app lance type
(FAV, 1AV, meaps\pthepihan those lndlcated hereinabove.

15 The module of the registry maintains a database comprising a
directory of the software modules available locally at the appliance level. it
makes available a programming interface which provides access to the
functions of software module registration and module searching according to a
list of criteria.

20 There is a module of the registry in each FAV or IAV type appliance.
Inside such an appliance, all the software modules are registered by the
module of the local registry. If a software module wishes to be able to be
concatenated, it must register itself at the module of the registry. For each
software module registered therein, the module of the registry maintains the

25 address thereof in the network and the attributes of this module.

According to a variant embodiment, the module of the registry
comprises not the address of the software module, but its serial number.

The attributes of a software module enable it to be characterized. For
each software module, these attributes are stored in a table, comprising for

30 each attribute the reference of the latter on 32 bits, its size in bytes, as well as
its value.

Table 1 gives a list of predetermined attributes:
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Table 1

The software module type represents the prime function of the

module. If the software module is a system service module, then the type of the

attribute designates the system service itself. The module of the registry is such
a service module. If the software module is an FCM, function control manager,
the type defines the function: recorder, display, tuner, etc. If the software
module is a DCM appliance control manager, the type is “DCM”. If the software

module possesses an application programming interface (“API") which is

incompatible with the remainder of the network, then the type is “Private”.
The “HUID” identifier is an identifier of the appliance with which a
DCM manager is associated or of a function with which an FCM manager is

The appliance type associated with the software module is FAV, 1AV,

_ A DCM manager can be associated with a graphical user interface.
The attribute “graphical interface” indicates that this is the case, and what as
appropriate is the degree of compatibility of the interface of the DCM manager

5
10
associated.
15
BAV or LAV, as already explained.
20

with the various interface levels provided in the network.



‘9 T appliance hinself, in such a way that each appliance
~manufactured is provi ded with a different identifier;
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d th
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According to &AMk commant ianavaae, alierdynimentiened. The \faigemfrtpe attribute is a

conpri ses not 3Qhﬂtaﬁuae$ﬁe0¢améeoﬁcéddham iﬁl\%&tﬁlg lRempdtibilkerwith a8Ugbeédific

The attributes of a%(ﬂ) tvvare Pz ?% %M?(g be characterized. For

each sof t War e CRBUGR QW%@S% ﬁxﬁm & GitleOk d in a table, conprising

for 30 each attribute the reference of the latter on 32 bits, its size in

bytes, as well as The database of a registry module can, according to a variant
embodiment, also comprise specific or “private” attributes.

20 It should be noted that the modules of the registries of various
appliances 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 fo register itself when

the appliance comprising this element is plugged in.



Jits val ue. Table 1 gives a list of predeterm ned attri butes:

10 Attribute reference Fornmat of the Size Presence
- Type of sof tware i nteger 32 bi ts M nodul e HUI D
“identifier string of bytes 80 bits Type of appliance
i nt eger 32 bits VK Graphf@;tl I nterface integer
32 bits Y Support format bit field 32 bits
Dat a f or mat bit field

manuf acturer char act ef N€Sofware @%d%?tta"sm'&vﬁs SEID |§gp{|f;%rA€|% the a&ﬁ’BHtﬁse

“character strtoghe rhbdblet of the régistry. Ifrdhisf lentifier is alreaipf present, the new
modul € char ack et ' dfiase fie il Shes. "OthenysbCEha entry is’Hhfld R local

control bit f
Table 1 database (localrtagistty)t Tibe madude béthq/q@gustwpﬁrmmtsaﬁmUpmessage

f . H i .
unct i O”t hent ﬁlﬁthessofmgié ﬁwd’uﬁe td?é?:aetﬁtﬁﬁdé‘@ﬁ eI of ﬁ\é‘rid()?&ﬁg‘t e6hifmidtion

nodul e, ute designates the syStem service

itself. The n@ﬁ@@f‘sﬂgﬂﬁ@r%@ﬂ%ﬁﬁaﬂeis such a service nodule. If the
software nodule is an FCM function control manager, t he type defines

t he fuhctlon: recorde{b)éjéfﬁlpalnr%ymoctiﬁjlgeerx‘tra |8r'1 If the software

10 This command is used to read the attributes of a software module,
knowing its SEID identifier. A pointer to an area of the random access memory
of the appliance, to which area the data must be copied, is transmitted with the
extraction request. If the software module is not present in the local database,
then the pointer is set to zero and returned by the module of the registry.

15 The module of the registry also returns a status message, which
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 moduie 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



"nodule is a DCM appl i ance control nmanager, the type is "DCM'. If the
.software 10 nodul e possesses an application programm ng interface ("API")

which is i nconpati ble with the renai nder of the network, then the type
is "Private". The "HU D' icj@;tifier is an identifier of the
- appliance with which a DCM manager is'¥associ ated or of a function with

whi ch an FCM manager is associ ated. 15 The appl i ance type
associated with the software dule is EAY, |AY, . BAV or LAV,. as..

i ready expl diAssAGe Tndicaing the Suckespaf Misagestation welietor et idgntiers
graphi cal useavenbeeih found), or its Tllareat tri bute "graphi cal interface”

I ndicates that this is the case, and what as appropriate is the degree
of conpatibility of the interface of the DCM nanager 20 wth the various
interface | evel s proviejeRerfarmha beoleenkoperation between two lists of saftware

attributeg's f e es the type of data storage support
which is gupgglretagffsbchgﬁipzli%t) ae%g . These are for exanple DVD, DAT,
DVHS, DVC supports. The attribute "data format" indicates

the format of data whygl oMmBRd iPusédtd Péﬁéﬁrﬁ@l boolédn dPBFAtRICEN tWO KSR &F ©
for exanple ASCI | for

MPE JP, M DI , nat s. The |,
attributes " dﬂﬁﬁﬁ%@f@fﬁamem éPmP&ﬁ&s'a?‘cﬂal'ﬁH}eZefﬁﬁﬁﬁlrsques"s G asPoRdinger
I ndi fcatﬁ a rfelfoeremhelistelsAecéqtfwtycaﬁ ctdnsistaoﬂfthetumeriaoblrtehgylme?gened!i mnce
or of t o I . (A ! r ul e
ver si on" ioﬁldi é%@ggaﬂgd“ngéﬁé{%%gﬁﬁ ahgfﬁ?glﬁ‘@af’fevﬁqﬁe@ Lastly,

- the attribute "audi o/ Aipgrametemainthis command' is aldodhe gelevaat booleanyppenator
| anguages speghhd e} : | L Jd n
HAVI command ?éfﬁfgjé;dedgﬁ“é'gﬁwﬁn%ﬁﬁ?%gfﬁ‘?r%’@\‘“;g'ﬁkﬁée’zééﬁ‘“ ? hgertgp ts Pﬁ?gut ' is a
32-bit field, the valTke snodiderofithe registonretuins asRrpRropriateythg list af SEID
specific 15 igaffmérd han@eR98s 4 Ostafic®Thesiagll irforniiMgCof 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
appliances. 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 fo 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



"The database of a registry nodule can, according to a variant

_enbodi nent, al so conprise specific or "private" attributes. 20

It should be noted that the nodules of the registries of various
appl i ances are distinct. There is no centrglized registry, in which al
sof tware nodul es woul d be cat al ogued. '™ The software nodul es are
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u
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recordi ng or Ehe oefemmgn‘ the events are the same as in Figure 4.

t he

Event Meaning Action Starting Finishing

state

state

41

Registration or extraction
or erasure of a software
module of the base

Determine and
transmit
response

A

A

42

Request for a ‘'simple’ or
‘multiple’ list received
from a distant registry
module.

Determine and
transmit
response

43

Request for a ‘simple’ or
‘multiple’ list received
from a local software
module.

Determine
response for
local base and
transmit
request to the
modules of
distant
registries

44

All the responses have
been received

Determine and
transmit final
response to the
local software
module




"(-b)”Software nodul e extraction 10 This command is used to read

.the attributes of a software nodul e, knowing its SEID identifier. A
pointer to an area of the random access nenory of the appliance, to
whi ch area the data nust be copied, is traggmtted with the extraction
request. If the software nodule is not pre in the | ocal database,

then the pointer is set to zero and returned by the nodul e of the registry.
15 The no Ie of the re %é/qtal SO returns a status ness

whi ch confirms tHECHEHAHESE &f€ Bl R)t the regisiry anedyles I ﬁﬁ?mghlée
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registry rgturisdiflest at us nmessage confirmng the del etion or indicating

t hat t he correspondr ng software nodul e has not been found. 25

(d) Request the list dP bef ehle donprapagaty 'asireguest; dheerrgistry module of an
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re ster
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So_an ra i

the vy 1 10 wnEBRIETESE, Khouin€ the identRERRIns SpRlishet WABR drcbe pbfesrady

specified in thﬁanetwmknm%mdulmﬁlﬂiwmlsﬁy reads thedype of eashtappliancadie the

(equal , Iargegp aa %(ucﬁﬂ‘éalmerﬁﬁrbb 8&55’3' tetrhj.rgr efifitttes 3the dé:&{ler

bitw se | ogi cal w se | ogicC
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15 list of complete SEID addresses of all the registry modules. A registry module
obtains the list of appliance identifiers by way of the local bus management
module (the so-called “‘CMM”), which monitors the connecting and
disconnecting of network appliances. This module reads the list of all the nodes
connected to the network from a registry referred to as “TOPOLOGY_MAP”

20 defined by the IEEE 1394-1995 document, paragraph 8.3.2.4.1 This registry is
situated in a bus manager appliance (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 appliance is known by the other appliances
by means also described in the IEEE document.

25 Figure 4 is a diagram indicating the sequencing of the messages
when a request issued by a software module A of a first appliance is to be
propagated to the registry module of a second appliance, a software module B
being registered in the registry of this second appliance.

30 According to the embodiment presented hereinabove, a request
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 appliance type.



‘137 nmessage i ndicating the success of the operation (whether or not

identifiers have been found), or its failure. (e)
Perform a bool ean operation between two |lists of software 5 nodul es

("multiple request™) Thlsﬂfonnand is used to performa
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identifiers as well a$. Rrodessfer thesdistributed maﬂaggaménttch‘ea satategue of objeetsl5
operation Qr S, f a S e f e a
shortage & r élts Our?:b}ﬁl'ﬁ@mcéf?én Rétwdri %WEEI‘E ¥E%l{%rﬁﬂé§ ﬁ% é’éld nﬁ@é@s .
sof t war e nodutemprisingkttenstep of registering logahebjects prgsent 4n |a@9 janee iy a

modul es. As T pgal Y&gi ﬂiftmaﬁ@géa)@wtﬁé |8&b| 6fediis apphahde) theesﬁeraoa@swlb@.r@

the registry, thisTs uests set out above

a t
enabl i ng eachCRIRCIR(ZE dm&g t\?i'ﬂ‘Pé%Po'F‘P%@sg? steps: | gentifiers from t he
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- this, each registry np ﬁﬁaﬂ%s r

transmtted to it Iocaﬁrﬁ?ﬁéﬁe no uF%g %%ﬁgﬁfet%g Ettﬁ?}sal%floc%%%?h %er
appl i ances. Adistantiragistries; he present exenpl ary enbodi nent, a di st ant
registry S0 modul e Trog ublieeting s FepRTRes Sto 89813y fefuasObyethd iditant

i nt erval nQr.e nodul e of the registfy recelving
t he requeﬁ 0 eglﬁgeﬁ@@gﬂge(;gsponse ?fﬁbe?mqllrﬁg'shgl stry performs its own
search in its local dabfhesenttidg rtmeun’ ofises colle¢tpdrtopthiealoeak ebjecttheiving he

|ists of i denHr}‘nlu d(iﬁ)éﬁrﬁtsglorgghgsc{ to e cr| teria of the

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

said object.

3. Process according to Claim 2, characterized in that the said
25 identifier (SEID) comprises an identifier of the appliance in which the object is
present, this appliance identifier being unique in the network, as well as of a

local identifier unique to this object at the level of the said appliance.

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 said object.

AR



"r.eq‘tjest to the module of the initial registry. The latter then transmts
the 35 concatenated list of all the identifiers received to the software
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initiated the request can then
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A .ot erasure of.a software transmt nodul e the
base r espolfigiicating V)Liliether 'tagag%%feg"éw ar Wi'ieﬂﬁrét degs petkastione. and A A
"multiple list received transmt fr](c)m adi_stalnt reglsDteiy _
response | Requgst _for .a 'sinple’ or er [ ne
A POnse 1 8P iicBes geporting to ook Bf ftpreBegecdamfs, ehafdcterized
from a | ocal thabettype ofrequestfamnulatet! 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 the said lists.

15 9. Appliance in a communication network comprising means (3, 4)
for storing local objects (21 to 28), means (3) for storing a local registry (26) for
containing a catalogue of objects local to the appliance, means (5, 31) for
connecting the said appliance to the network, the said appliance being
characterized in that furthermore comprises:

20 - means (26, 29, 31) for propagating a request for a list of objects
formulated by a local object to the local registries of other appliances;

- means (26) for collecting the responses of the registries of the other
appliances and the response of the local registry and for transmitting the said
responses to the object having formulated the said request.

25

10. Appliance according to Claim 9, characterized in that it
furthermore comprises means for determining the addresses of appliances of
the network comprising so-called distant registries.
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modul e. transmt request

.to the "~ nodul es of

di st ant registries 44 Al'l the
‘responses have Determine and B : A been received
‘transmt final 18 response to the

-1 ocal software nodul e

15 The requests are propagated by the registry nodule. It
shoul d be recalled that the identifier of a registry nodule is
conposed of a manufacturer I dentifier ABstegst by | EEE), an appli ance
identifier (fixed by the manufacturer) and of a registry nodule

identifier, the latter being identical for all the registry 5 nodul es.
To be able to propagailbea subjectsof theeinvegtionr is raaoprloeesé for the distributed

| ,
bt ai no. 17 Manatiematprad LataRfU ol Sojelts AE iinturBain hefi cofiprising
conprise a re@PBliances, the saig) pracess comprisingethe step o stering, lochk objents
only FAV or | gkedariteinl@n éppharﬁﬂélﬁﬁ a Koexf '?lekﬁ? hapaged’ &f the' Ilebagfoft this

appl i ances which.can be accessed net wor ky the nodu
registry read?ppp@"‘ieype of each appl I ance | n the SDD data structure

mentioned above. |t tWhe procedsintatordandeANith mé?mvent:on aaﬁiplr|§e§ﬂ$e st

t f h tif t t
(sorial midber). f1xes SR Bibtai apitatys B it s e
list of conpl eaid @luesaohﬁrlagstmsnﬁlttedl ta the rsa@gletlogzalrrcegj#tqs ofAtHeeaﬁptlalyce

nodul e ABEM I ppliance identifiers by way of the |ocal
bus rranagerrent d‘fheté’éjd Idx%lo Lecg'o called "CwW'), which nonitors the

connecting and u°f PsppRgatinggther said: raeuest Hpugh dbe . saithilecatonegistry teads
the list of alistdrteegietRss;

15 - of collecting the responses to the said request by the distant
registries and the response of the local registry;

- of transmitting the responses collected to the local object having
formulated the initial request.

20 The subject of the invention is also appliances able to be connected
to a network in which the above process is implemented.

The invention applies in partlcular within the context of home
communication networks.
25

Fig. 4.



“*connected to the network froma registry referred to as "TOPOLOGYMAP' 20
~ defined by the | EEE 1394- 1995 docunent, paragraph 8.3.2.4.1 This registry
iis situated in a bus manager appliance (referred to as the "Bus
: Manager" in the abovecited | EEE docunment) which updates the registry
‘relating to the topol ogy of the network. The address of this appliance
.is known by the other appliances by neans al so described in the | EEE
_docunment. 25 Figure 4 is a diagramindicating the sequencing of
“the nessages when a request issued by a software nodule A of a first
“appliance is to be propagated to t regi stry nodule of a second
appl i ance, a software nodul e 25 registered in the registry of
this second appliance. 30 According to the enbodi nent
present ed herei nabove, a request i ssued by a software nodule with a
view to determ ning the set of non-I|ocal software nodul es is
propagated to all the distant registry nodul es. According to a vari ant
enbodi ment, this type of request can also be limted to a group of
di stant registry nodul es, for exanple those of a particular appliance type.
16 Cl ai s 1.
Process for the distributed management of a catal ogue of objects 5 in a
comuni cation network compgising appliancgs, the said proess

conprising the step of registering | oc; pliance in

a | ocal registry nanaged atf the | ¢ sai d
process bei ng chgr aRigiat Tzed in th _ q the
st eps: - of fornqulatin objlect, a reduest for a
list of objects, the 10 aid rdquest i i to the sijngle | ocal

>

hosting thef said | ocal object;

regi stry of the appliance

Video recorder F Ig . 1 a

LAV




-. of propagating the said request through the said |ocal registry to

.distant registries; - of collecting the responses to the
said request by the distant 15 registries and the response of the | ocal

. registry; - of transmtting the responses collected to the
_l'ocal object having fornmulated the initial request.

2. Process according to Claiml, charactze/ inthat a |ocal registry 20
conprises for each object registered th n-an identifier of this object
in the network, this identifier being unique for the network, as well
as attributes of the sai d object. 3. Process
according to Clgal characterized in That the said 25 identifier (SEID)
conprises an i ¢ent R&& AN Which the object is

present, this applkaree ) dentifier Deisny Y€t in the network, as well| as

;mg&dof the appli
S H"s/obj ect at the |evel of the sajd

of a | oca ntif uni que t

appl i ance. /S*";kQ;?\4\$E?ocess according to daim?2 2y 3, 2
characterized 2¥hj}/a ty 30 dNect /i s| a
request COﬁprI-I%MNHﬁng“zgigﬁp » ;C s an
object attribuflg. «cvmm Registry erfadd

characterized {[jn that tjhe funct or ed
by a | ocal registr

17 — . . R L S o 5,
characterized {n ' ¢ ¢ scoApl i ses| t he
step of deternfnin g i o the netmnrk whi ch

t hensel ves conprisg a regis GPispatcher 7. Process according tjo

Claim6, charafter]zed in that the step of

r
1883/1394
Serial Bus 31

A 4

Fig. 2
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e- 3 . .
”aetérnining tmgjggiLiances conprises the determ nation of the types (FAV,

TAV,

-an appl i ance

does not host one.

BAV, LAV) of the appliances present

in the network,

i ndicating whether it hosts a registry or whether it
8. Process according to one of the

10

‘precedi ng clains, characterized in
‘by an obj ect

:two |lists of objects,
‘the said |ists.

15

-conprising nmeans (3, 4)

(3) for storing a | ocal

obj ects | ocal
appliance to the network,

to the appliance,

as wel |

as at
9.
for st

20

that a type of
is a request conprising selection
| east one operator for
Apzki Ege in a conmuni cati on network
1 JPI objects (21 to 28),
contai ning a catal ogue of
connecting the said
characterized in

or cal

registry (26) for
means (5, 31) for
t he sai d appliance being

request fornul ated
criteria for

at

the type of

processi ng

neans

that furthernore conprises: - nmeans (26, 29, 31) for
propagating a request for a |ist of objects formul ated by a | ocal
object to the local registries of other appliances; -

(26) for collecting the respons&sqﬁ.iim;megistries of the other
appl i ances and the response of | hdlesgag®l Jegistry and for transmitting the

sai d responses t e ctrapgissiA { or nul at ed the said request. 25
10. Appl i ange Saftearedi n%g lgrs\ gi m QFV?@%ra fterized in that it
ns r [

nmeans

f urt her nor e| c owpulé ses PR Ai fg the addresses of appliances of
the networ k TOIPITSIHY—SUZga-tet—dis{ant— egi sgri es.
: |
Registration Registration
Simple/multiple
request
Appliances?
-
List of
identifiers Message Message
(Appliance |Message 1394 | (Appliance 2,
2, ' ————— Appliance 1,
Appliance Request)
1, Request)
Message
(Appliance 1,
~&——————1 Appliance 2,
CMM Message 1394i Resuit)
Appliance 1 E—
Message
(Appliance 1| -
Appliance 2
- Resuit)
List of SEID
identifiers
Message Registry Software
transmission | Appliance 2 module B
system
Appliance 2

Fig. 4



