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PROCESSI<NG

transfer ofwoasazteet ween

REPLACED SHEETS SGAND DI STRI BUTED DATA

e_prasen dedveht iogngekliagt.eb to the control of
[ﬁT esc?"%?egiiégatmomspagmi ..... met hod rafT/eBestoomsi! i ng -

2]

the distributed processi % e, P T o pagediith.{he increasing use of
net wor ked i nfornation sy RESWREEH DRV dé to paged di.st.hi buted applications,
there is a problemof |a %e | ocal resources for
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di stributed applications Can operate over networks such as the Internet,
Wde Area 10 Networks (VWAMONTROL o DaPX errAMSIER KS (LANs). The
conputers which are connected over such networks can have different
capabilities and the capaNbl DISPRIBUTED DATAhPROCESISIMNGChi nes or termnals -
nmust be taken into consideration when setting up a distributed
application which is to be inplenented over the network. Also, the

capabilities of the network to, support the distributed application nust
al so be taken 15Then@ressns qipyention relates to \Khe fgutpel, of

' Che. el voERAREFEEGPE, gl HARAR e, |oTeELgas A, & anthed © ' °°
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ranst or Modet (AORprobTRaLFhd, HiBerERALeR pRkeBn iRy df) Mk oThe
20 capability of yipf W4l {RfeddiPhg sk h@i%?ﬁ&&u'lhfdhﬁﬂ%n to

guarantee that the di stributed application w operate _
sati sfact ori systéiis WhicRf pEdeidei ¢t Batéd i dppErbations ARfHe¥@tigPns, a
person wishing to set up a distributed application such as video

a problem of lack of homogeneity of the local resources

10 for imp_lementation of the distributed application. For
example, distributed applications can operate over
‘networks such as the Internet, Wide Area Networks (WANs)
and Local Area Networks (LANs). The computers which are
connected over such networks can have different

i5 capabilities and the capabilities of the local lilachines_
or terminals must be taken into _consi_deration when
setting up a distributec_l application which is to be
implemented over the network. Also, the capabilities of
the network to support the distributed application must

20 also be taken into consideration.

Work has been undertaken with regard to establishing
guaranfeed quality of service in the network part of a
distributed application e.g. the resource reservat.i._on
protocol (RSVP) in_ the Internet and Q.2931 in an

25 Asynchronous Transfer ﬁode (ATM). However, in a network
of heterogenous termina_ls the capability of the terminals

must be taken into account in order to guarantee that the
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conferenci ng nust take |nto consi derati-on the resources avallable at the

termnals when. setting up the appllcatlon ,

- 2- he problem of negotiating a quality of S
nultlnedfwng%g?lgatlon : operative over a net wor k of Eé¥erogenous
termnals has been considered in an -~ article entitled "On QS
Negotiation in Distributed Miltimedia Applications": by A Vogel et

al, Departnent |RO University of Mntreal, 1993 [Voge 93d], Departnent 5
Publication # 891. In this paper a tTnedla object is deflned as

ages. a ”?fai; :wwaeqp&aﬁ' it fon Wiad, ofgiale, ésiis%a%ﬁp 1ivy des | et
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negot i at i cfonferené£4§ SmikBCaky ﬁ?ﬁ@%d)ﬁ'ﬂ:.déﬁaﬂfé‘h ath¥PpedonrEBEEr s W th

the nedia type and har dwar e paraneters. Quality of service can then
be det®rnm aedibabbedi agl y.the terminals Thehenoblsettdingh tde apheoach taken
by Vogel et al is that by using the medi a types as paraneters to

negot i at e appliocation.of service, no account is taken 15 in the
negoti ati on of the work| oad of .the term nals. For exanple, although a

termnal may beThaperpRlem ot ARFAtiatingma BP#&&FX’&EpFPEX@FanBF|I|5|ng
(1000 OF o omegTAgRee" ARy SHELGRCCBLASE BB AL | ST g On (e
at the terﬂ&@@%ogéﬂgugeégiﬂfﬁaig has been considered in an article
10 entitled "On QoS Negotiation in Distributed Multimedia
Applications" by A. Vogel et al, Department IRO,
University of Montreal, 1993 [Voge 93d], Department
Publication # 891. In this paper a multimedia object is
defined as comprising one of a plurality of media types
15 e.g. audio, video, text, images, audio and video, and the
media types comprise a set of parameters defining
properties of the multimedia object. Capabilities of the
operating system at the terminals are defined in terms
of the media type supported and hardware parameters.
20 Thus, in order to determine the guality of service for
the multimedia application, negotiation takes place by
: comparing the media type parameters with the media type
and hardware parameters. Quality of service can then be
determined accordingly.
25 The problem with the approach taken by Vogel et al
is that by using the media types as parameters to

negotiate the quality of service, no account is ‘taken in
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no | onger able to support the service with video in MPE&R format. 20
In accordance with a first aspect the .present invention provides control
appar at us w@osmardir ol I ing the transfer of information to anpCHvGBISEITEON
pr-ocessi ng apparatus, the control apparatus conpri sing:

first determ ning means for determ ning resources required at the

I nformati on processing apparatus to process the information;

- 3 - moni toring neans far gmnitoring the resources currently .
avai l abl e at the i nformati on processi ng appar at us;
second det egRkNhegotRARIohOofailis wokkload cofatheuversdmalEes dor t he

I nformati on processing apparatus which can be made avail able for the 5
processi ng @kaipiei, dbthetghra itfernting mays bengapablecof rsuppaxtingi s gi ven
resources allocated to other processing operations by said information
processi ng apmaltimedia application avigdrsing wideo ofr MEEBGRFoxmat he
resources required with the resources currently available at the

i nf or mat i onwhenc s PhexpppPdicatdons pre munpbagmen rekeERinal he

i nf ormati on processing ar%ar atu control, neans for

cont r ol Bi ngaBheSPPRNARr HYhemy 3&@&%@% h&%enf EPfat RBR  CONSUPLcessing
o ReRSERE LA SR AR e e R B PSR AR o (e
o OL | P RERRRER, SHU R AL Sl I U CBRLD b L o
resources = . In accordance with a first aspect the present
invention provides control apparatus for controlling the
10 transfer of information to a remote apparatus, the
control apparatus comprisings:
determining means for determining resources required
at the remote apparatus to process the information;
monitoring means for monitoring the resources
15 currently available at the remote apparatus which is to
receive the information;
comparing means for comparing the resources required
and the resources. currently available at the remote
apparatus; and
20 control means for controlling the transfer of
information to the remote apparatus in accordance with
the result of the comparison.
- This aspect of the present invention also provides
a method of controlling the transfer of information to
25 a remote apparatus, the method comprising:

a determining step of determining resources required

at the remote apparatus to process the information;
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that the informati on processing apparatus is capable of providing for
processi ng the information, on the assunption that no other- ‘
processi N dappigal ONs are consum ng resources at th@tﬁﬁﬁﬁhﬂ?&ion _
processi ng apparatus. The transfer of information to the information
processi ng apparatus can then be controlled 20 accordingly to ensure that
the information processing apparatus only receives information it is
capabl e of processing. Since the avajl able resources are noni t or ed,
the control process can be carried oufl adaptively to ensure that '

information is gnl ﬂgﬁ regkdd ide C s Lved.

The control 'cath a %ﬂit: e {'ﬂ(;?meéoj?ééi rérﬁ yi{pe)’rng&ao%{i?l% t%ﬁg ﬁgﬁgpgggﬁce. of

- 4- | GheraRtigNavhitabLE 88t thaNPahoblCapphPatiig WR2EH’ §8S¢8Val | abl e
at the information processi ng apparatus, or the Information

processi ngrégaavet theCanfopmatiene t he negotiation to down grade the
I nformation fromone fornmat to another which is conpatible with the

resources avai | aldompdrine stefppofecompaPing aifd esonRees! téquirdd The
information to be transferred can conprise several types of information
e.g. vsdeoandudihe amgspuxrcesorcurxently aavearilablehoast. tiecr eembte

I nformati on processi ng apparatus is a termnal, each information type
wi |l have aPpagRtpesednd whi ch nmust be net by the resources avail able
at each termnal in order far th i nformatigQn to be transferred.

f
Further, each iff S Tdh &FFP cgﬁ beORFECHE 1RG nythe o tragsfers @fy for
'vi deo, MPE (2 t i | abl ich . .
capabi e of HEPRIRESEn o kP, e SHHEIE AR B AP edaRE wibha:  Vor e

than the result of the comparison step.

10 This aspect of the present invention thus enables
the requirements of the information which are required
in order for the information to be used at a remote
apparatus to be compared with the resources currently
available for processing the information at each remote

15 apparatus. The transfer of information to the remote
apparatuses ‘can then be controlled accordingly to ensure
that remote apparatuses only receive information which
they are capable of processing. Since the available
resources are monitored, the control process can be

20 carried out adaptively to ensure that infbi:mation is only
transferred if it can be processed when received.

The control can take the form of simply preventing
the transference of information which is not compatible
with the resources available at the remote apparatus, or

25 the remote apparatus can instigate the negotiation to
down grade the informatibn from one format to another

which is compatible with the resources available at the
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one format of the information may be avail abl e and thus negotiations can

t ake : pkace between an information source and the termnal in order to
sel ect i nfworest42rm in the appropriate forrrat whi ch | SPCYGBIR/AMI6 Wit h
the resources available at the 15 terninal. ' I n an enbodi nent
of the present invention, a user operating a termnal is also able to

enter user preferred paraneters which conprise a requirenent which

must be met before the information is ®Bransferred. For exanple, a user may
specify that text is only to be received at the termnal in a specific word
processing ré&boterbatatibons, if the informati on requested does not include
text in this format, the requirenent is not nmet and thus data wll
not be transferrBhe Antormatieny tqhbe tranﬁﬁﬁé’i‘-’ﬁﬁtl%ﬂnnm%ﬁn t ext
in many formats and the sgemf ed format will sel ected for

transf er encéeveral types ofjnformatienp %p@m‘ﬂ-‘ie‘éntﬁ‘éﬁﬁ%rﬂn fLexes present

i nvention the

ﬁom'runl cati®R i ﬁ?g'b&é’ﬁﬁé?{‘ e frlh?%"r‘mt FBH%FB&F&M%&&F%% u‘gJerl maly g: o)
for - 5 g %%St%?nr%fﬁff%%?@eé%%ﬁ Bleto Y ipefic i’xﬁﬁ TP s ed
together with T.Egbl? a& S%?;“ft‘é eil |« q,{) %:d%%tﬂﬁ: A PLiGEessi ng

o de e conbl ne

appar at us I?i 8} erm ne resources are

capabl e of ghl RY RkaiFdilae! O PREENER] WABK inforMatiiP'éle Ofanl ! he

i nformation proce55| ng apparatus. ~For exanple, conmuni cati on

links betwegg @ id¥ Ohalyi EBrRaGseRigld ﬁwaﬁﬂuaesm ¥ MPEG2.Support

the transference of video (because for instance, the comunication link is
Thus resources must be available which are capable of

10 using not only the information type, but also the format.
More than one format of the information may be available
and thus negotiations can take place between an
information source and the terminal in order to select
information in the appropriate format which is compatible

15 with the resources available at the terminal. .

In an embodiment of the present invention, a user
operating a terminal is also able to enter user preferred
parameters which comprise a requirement which must be met
before the information is transferred. For example, a

20 user may specify that text is only to be received at the
terminal in a specific word processing format. Thus, if
the information requested does not include text in this
format, the requirement is not met and thus data will not
be transferred. Alternatively, the information may

25 contain text in many formats and the specified format.
will be selected for transference.

In a further specific embodiment of the present
-
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not fast enough) and thus although the information processing apparatus may
be 10 capable of playing video, the communi cation |inks are not capable of

t ransf er rywB9sjadro1 The information processing pepRipdéhiyes My .be
connect ed toget her using a sinplex or duplex comunication node. In a
dupl ex communi cati on node a renote termnal which is a destination
for information from another information processi ng apparatus may

al so be a source of information. Such. a duplex 15 conmunication .
arrangenment exists in, for exanple, a video conferencing application,
Whi | st a sigRlfed P MEHB! CEonidh £ IS TR Rhk8X I Bdtyddh 2 thedChemte -
demand appl i1 cation. Anot her aspect of the present 1nvention

provi des GfpdrdtiEnmayualéorhave parameitedls aggotatedstherawieh processi ng
of data by a plurality of processing 2 0 apparatuses, the control

appar at us winigh vdillgdefine resourcebi availlabentorndatzamsadksfexiet er mi ni ng -
resources required at at |east one processing apparatus to process

t he data iTheselirgadunaes] ofather petwork will bescompairedttogethex) neans for
det erm ni ng the maxi num resources of said at | east one processing
appar & us wWittilc ithenresourers Availahle raly the remote apparatus in

6 processi ng of. the data i.f the processi ngﬂof the data is given

resour ces A4 at@gdeterming sihathex Jeha spapbipefaHeRoNnaRss A%P at | east

one Or o ER PR R dging, thp SRS SEeARa MR, S O} o'

apparat US:information at the remote- apparatus. For example, the

communication links between the remote 'épparatuses may

10 not support the. transference of video (because for
instance, the communication link is not fast enough) and
thus although the remote apparatus may be capable of
playing video, the communication links-are not capable
of transferring it.

15 The remote apparatuses may be connected together
using a simplex or duplex communication mode. - In a
-duplex communication mode a remote terminal which is a
destination for information from another remote apparatus
may- also be a source of information. Such a duplex

20 communication arrangement exists in, for example, a video -
conferencing application, whilst a simplex communication
arrangement exists in a video on demand application.

Another aspect of the present invention provides
control apparatus for controlling the distributed

25 processing of data by a plurality of remote apparatuses,

the control apparatus comprising:

determining means for determining resources required
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5 conparing neans for conparing the resources required and the
resources currently available at said at | east one processing apparat us;
and woos/q2108ont rol nmeans for controlling the processinrcr/GBsaTa by
said at |east one processi ng apparatus in accordance with the result
of the conpari son. Thi s aspect of the present invention al so
provides a nethod of controlling 10 the distributed processing of data by
a plurality of processing apparatuses, qt he met hod conpri sing:

a first determning step of determ ning resources required at at |east one

processi ng appghat b dadl ¥Kénotd fppitacud folpebtebs! the™idtd ;in
a second determning step of determining the maxi numresources of said 15

at |east ong gigeesbutedapanneirys whi ch can be nade avail able for the
processing of the data if the processing of the data is given resources
al 'ocat ed tondtheingr veansi Hor opeRitoning eseurces qurranipiey :
processi ng appar at us; a nonitoring step of nonitoring
resources cavadhebjeaati the raeasly Femote apparafiSine processing

apparatus; 20 a conparing step of co ring the resources required
with th8 resour c€9mparing-Neapf¢ ?/ré’\%ﬂaﬁl”@ngges’é ﬁ°‘&?°?§a‘§ﬁq‘lﬂ'f’ée‘£

processi ng apparatus and the maxi num resoyt ces .of said_at ast one
processi ng 8PBarti srespyrces currently Egﬁf'iﬁﬁigt@ﬂ" oF* ot o?%‘lﬁhg t he

processing of data_by _said at |east one processi ng apparatus in
accor dance ®PPR Qpﬁgfﬁtf’sdf conpari son st ep.

"I P:{@:%%'l fedhd! £6P U ALLATP 'S PLbRESSTRY of Uded 2N

_ o
conprise a pl ur a5
by the or each remote apparatus in accordance with the

10 result of the comparison.

This aspect of the present invention also provides
"a method of controlling ‘the distributed processing of
data by a plurality of remote apparatuses, the.method
comprising:

15 a determining step of détermining resources required
at the or each remote apparatus to process the data in
a dj.stributed manner;

a monitoring step of monitoring resources currently
available at the or each remote apparatus;

20 ' a comparing step of comparing the resources required
and the resources currently available at the or each
remote apparatus; and

a control step of controlling the processing of data
by the or each remote apparatus in.accordance with the

25 result of the comparison step.

In such a distributed processing arrangement data

can comprise a plurality of data types and the processing
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of data types and the processing of the data types can be controlled such

t hat each processing apparatus only receives and processes data of
the type woidshzid | S capabl e of processing as indicg &Fﬁ
conparison of the data requirenents 5 and the maxi num resources at the
processi ng apparatus is capable of providing for processing the data,
on the assunption that no other processing operations are consum ng
resources at the processing apparatus. A further aspect of the
present invention provr des a net hod- & 'prow ding a service over a

pIuraIrty of er connect d over etmork met hod 10
conpri si nd erd 81 %ypeg fap @ptgPtd%?EPﬁ?Wﬂberesources

d d
o on é%r%%?%é,o@ ?eav%r?nﬂh. e%ffﬁ”gg%giék& WA
| east one f@ﬂ&tféwaalca Warile G¢ FolBEE iﬁ%aasa%alfc%édﬁ% eﬁﬂéce if the

service I'S glven resources al ot her processi ng oper at I ons

carried oluoipaBPésh abf the daﬁ%tre?ﬂii'&ﬁéi\ﬂﬂ and the resourd@e&Dnitoring
step of nonitoring resources currently avail able at at |east one of

sai d t®r maatsently available sat osgpch | samotsé cpppdraougari ng the resources
required with the 20 resources currently available at said at |east one
term nal and thd faxthem aspect r@édﬁheqsreﬁeMimmntMtpmeidesm nal ; and
a control step of controlling the service provided at said at |east one
termnal i% meshedsof oPrR¥iALRG| ta ofervitceonye sdn pluxglity of

This aspect of, the present invention also provides apparatus for providing
terminals connected over a . network, the method

comprising:

10. a determining step of determining resources required
at each terminal to provide the service;

a monitoring step of monitoring resources currently
av_ailable at each terminal;
a comparison step of comparing the resources

15 required and the resources currently airailabl‘e at each
terminal; and

a control step of controlling the  service provided
at each terminal in response to the result of the
comparison step.

20 This aspect of the present . invention also provides
apparatus for providing a service over a plurality of
terminals connected over a network, said apparatus
comprising

determining means for determining resources required
25 at each terminal to provide the service;
monitoring means for monitoring resources currently

available at each terminal;

eet Has Been ReplacedTt
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8 a service over a plurality of termnals connected over a network,

sai d appar at us conpri si ng: first determ ning neans for
det er m ni nyggs@IvICes required at at | east one term necT/GBI8IN0BM de

t he service; 5 second determ ning neans for determ ning the

maxi mum r esour ces of at | east one term nal which can be nade

avail able for the service if the service is gi ven resources al |l ocated
to other processing operations by said 9?1'[_| east one term nal; :
nonitoring neans for nonitoring resources currently available at at |east

10 one term nal; somparison meAARA! ESRN ’E%ﬁdi:"a_xfi?f% Coppa’ | pasbliecegsour ces
requi red and the resources currently available at said at | east one

termnal; ajkquired and. théOfteBouresnTurdentlst rardilablécateeache

provi ded at sald at | east one termnal in response to the result of
the conpari smxmirbll; and - I n this aspect of the present invention the
attributes of the service to be provi ded can be the requirenents for
t he processing arcgnkrel jmears fee epntpelling thecser¥icesProvidsrnal .

The service can require the yse of a plurality of data types b ttge
ternminals at -eagh ; kermingl, eh’ént%eﬁg?mﬁ% tor vFhe cﬁ?ﬁ‘gﬁﬁpr‘?ge- Sset of
requirements for_each 20 data type. Each set of requirenents are conpared
with the reSRIRASI P each "~ ‘terminal in order to determ ne howto set

up the service atIEac&%ggg%ﬁsé% o?f the rgﬁgggﬁtdaﬁavg&g_ogay ave nore

t han one data fornmat an Irenent’s can 1 ncl ude

requirement 0f - Hcted o fHERserfice NEd 2Be pitdifided can be the

requirements for the processing and/or transference of
10 data between each terminal.

The  service can require the use of a plurality of
idata types by the terminals and the requirements of the
service can comprise a set of requirements for each data
type. Each set of requirements are compared with the

15 resources of each terminal in order to determine how to
set up the service at each terminal.

Each data type may haQe more than one data format
and each set of requirements can include requirements of
each data format. For instance, the data type can

20 comprise video and the format can comprise the video
format. The service provided can thus be set up so that
if. some or alllof'the users are capable of receiving
video then video data is sent to those terminals capable
.0f receiving it. Also, the transmitted format of the

25 video may be set so as to be dependent:  on the
capabilities of the terminal which is to receive it.

-In one embodiment - a wuser can enter preferred

_
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data type can conpri se video and the format can conprise the video format.
The -9/ 10- service
provi ded gRyogif2i be set up-so that if some or all of the 338,367% capabl e
of receiving video then video data is sent to those term nals capab e of

receiving it. Al so, the transmtted format of the video may be set so
as to be dependent on the capabilities of the termnal which is to
receive it. 5 I n one enbodj Nggt_a user can enter preferred
requirenents for each terminal and these can then conpri se

requi r emen rehofls! #6:Tbabl CEERIALL s s el e ¢

provi ded a%af!hwg tere%mna rosa Eﬁ'}' urther specift ch e#nodl ment of

the presengompyesel Q&qu&&ém&ﬁfﬂéoﬁﬁléﬁnmust be e 11 \rdeis FHxC therSSOCI at ed
therewith which are read and conpared with the 10 requirenents of the

servi ce. Thervieeurtoebeopridvides atr itheoermifalesour ces - whi ch nust
be conpatible with the requirenents of the service. In an
enbodi nent of t Aa p@ efuwtheny sspeaitioncembediment iaf cthéi gumesentn
response to the conparison of the requirenents of the service and at | east

the 5 69#%@51:othﬁmewgﬂsa%elﬁermmmequ%Wlm t he
service is ferenC|n pp|IC tion, if termnal .is not
capabl e of r zﬁﬁﬂae ¢ompazed;  withs the have a-
sound card f e I runigj t hegt rm nal is
configured a 5‘lt% é\? ﬁPé) 3%?:5'&% a neeal Fe88u§§ﬁfs o?/%r t he

net wor k ton@e%&fcr is@ § oﬁ%ﬂs%hi rh&éf”ﬁ@'é%ufiﬁh?ﬁ fpgured to

ignore a data type iIf none o the termnals are capa eneratlng such
a data 20thieyRequireéments F Whie@ea@ifer.encing exanpl e, |f none of the

term nal s have a

10 In an- embod::.ment of the present invention each
terminal is configured in response to the comparison of
the requirements of the service and at -least the
resources of the respective terminal. For instance, when.
the service is a wvideo conferencing application, if a

15 terminal is not capable of using audio data for example .
in.a PC it does not have a sound cardl, the part of the
application running on the terminal is configured
accordingly. Also, audio data need not be sent over the
network to the terminal. Also, each of the terminals can

20 be configured to ignore a data type if none of the
terminals are capable of generating such a data type.
E.g. in the video conferencing example, if none of the
terminals have a camera and therefore no video data can
be generated, the applications running on each of the

25 términals can be configured so as not. to display a video

window since there is no video data.

Embodiments of the present invention will now be
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canera and therefore no video data can be generated, the applications

runni ng.on each of the termnals can be configured so as not to

di spl ay a wigdsmzwindow si nce there is no video data. PCT/GB98/00761
Enbodi nents of the present invention will now be - WO 98/ 42101
PCT/ GB98/ 00761 - - 11 - described with
reference to the acconpanyi ng draw ngs, I n whi ch: Fi gures
la and |b are schematic diagrans 3f - alternati ve general

configurations in accordance with one 5 aspect of the present invention;
Figure 2 |jasckibudiBth Crefétéfiééatborthedfacddipanyingrdpawphgs, of

providing a service over a network of © termnals; Figure 3 is
a schemati c jgi sgwidpe:of a network over 10 which data is passed between
termnals in a distributed processi ng arrangenent; . Figures
4a and 4b il ust rrignads erleat iand methodaref schemafeier ndihagyampet @6r t he
termnal resources match the sgsten1[equifenents; 15 Figure 5
i s a schenmialdexnativengenerel gonfigurations in agraxfange ¥t onge
term nal resource agent in a PC .

. 5 aspect of the present invention;

Figure 2 is a schematic illustration of the
principles of providing a service over a network of
terminals;

Figure 3 is a schematic diagram.of a network over

10 which data is passed between terminals in a distributed
processing arrangement;

Figures 4a and 4b illustrate alternative methods of
determining whether the terminal resources match the
system requirements;

15 Figure 5 is a schematic illustration of a specific
configuration of the terminal resource agent in a PC
operating Microsoft Windows (trade mark);

Figures 6a and 6b comprise a flow diagram
illustrating the operation of a video conferencing system

20 in accordance with an . embodiment of the present
invention;

Figure 7 is a flow 'diagram illustrating the
operation of a video on demand system in accordance with
an embodiment of the present invention;

25 Figure 8 is a schematic drawing of an embodiment of

the present invention for multicast applications;

- Figure 9 is a more  detailed diagram of the



operating Mcrosoft Wndows (trade mark); Figures 6a and 6b
conprise a flow diagram Illustrating the operation of a video.

conf er enciyethgpgfga€m 20 in accordance wth an enbodi rlf,%g; GBoSiorel N€
pr esent I nvention; Figure 7 a flow diagram

illustrating the operation of a video on demand systemin accordance
W th an enbodi nent of the present invention; 25 Figure 8 is a
schematic draw ng of an enbodi ment of the present invention for

mul ti cast applications; b%lre 9 is anore detailed diagram

of the d.?gfrmat\ﬁgng%!o%ler and QoS manager ff Figure

PCT/ GB98/ 0 naformatl on

controller and gg: dﬁbagibaOfax'fdgb![(ﬁ: 8are flow dfagfaﬁé 1&9 b 10b are
fl ow di agrans of t operation of the enbodi nent of Figure 8;

Fi gures 11@1,@3;@151& ¥fe thed \enlbodd i of Fig u&ealst-ernat I ve operation of the
enbodi nent of Figure 8; Figure 12 | s a flow di agr am of

alternative stemigures 1lehoaadoflkbguirellflow tdiadgramsnwyg ataron of a
third met hod of operation of the enbodi ment of Figure 8;
Fi gur e$ 13aliednddiive operatidnagfache lembodimenty of Figure 8;
Figure 12 is a flow diagram of alternative steps to
those of Figure lla in the implementation of a third
method of operation of the embodiment of Figure 8; .
Figures 13a and 13b are flow diagrams illustrating
10 a. fourth method of operation of the embodiment of Figure
8;
‘Figure 14 is a flow diagram illustrating the
adaption process when th; performance drops; and
Figure 15 is a flow diagram illustrating the
15 adaption process when more resources become available.
A general aspect of the present invention will now
be described with reference to Figures la and 1b.
An . aspect of the present invention relates to the
transference of information from an information source
20 1 to an information destination 2. Such a transference
can take place over a Wide Area Network (WAN) such as the
Internet or an Intranet, over a Local Area Network (LAN)
or over any other form of communication link such as a
direct communication. In Figure 1la the information
25 destination 2 requests information from the information

source 1. The information requested from the information

source has information requirements 3 associated



10 a fourth nethod of operation of the enbodi nent of Figure 8;

Figure 14 is:a flow diagramillustrating the
per f or mancwodsa®l and

the 15 adaption process when nore resources becone avail abl e.
aspect of the present invention will now be described with

gener al

reference to Figures la and | b.

An aspect of the present

invention relates to the transferggpce of information froman
i nformati on source 20 1 to an informati on destination 2. Such a
t r ansf er enceherewithnand thegdednformatdi ol teqgiiremsnttsodkarepdssadh as t he

| nt er net

or

an Intranet, over a Local Area Network (LAN) ~or ov

er any

ot her formté thenimfemmationidestimationa2 for chmparxisommibthdthen. I n
Figure la the information 25 destination 2 requests information f
i nfor mat i onresourgedr @f 1theharparatng | dnwhigheaxe deserminedniky

source

10

15

20

25

has

romthe
mat i on

information requirenents @3 associated WO 98/ 42101
PCT/ GB98/ oowenitoring the resources available at the apparatysecThe and

these infornmation_ requ sed . to the ipformation
desti na®i on"?mPBF’-ﬁBﬂp fsﬁﬂevm’t ‘H@Pt on regyirements tﬁ a&%aﬂéﬁ

whi ch are determ

appara us r\ésources 4 is carried out by the comparator
5a in the information destination. If the result of the
comparison by the comparator 5a- determines that the
apparatus resources 4 are compatible with information
requirements 3, then the information source 1 passes the
information to the information destination 2. 1In this
way, passage of information over the communication link
is controlled in order to avoid the wasteful passage of
infoﬁnation which cannot be used at the information
destination 2.

Figure 1b illustrates an alternative arrangement
wherein the comparator 5b resides at the information
source 1. In this arrangement the information
destination 2 requests information from the information
source 1 and pass the apparatus resources- 4 to the
information source 1. The comparator 5b compares the
apparatus resources 4 with the relevant information
requirements 3 to determine whether they are compatible.
If théy are compatible the requested information is
passed from the information source 1 to the information

destination 2.

The information requirements 3 comprise a number of

us 4

adapti on process when the
Figure 15 is a fl ow di agr RET/GB2BNOTEL | ng

A



nonitoring the resources avail able at the apparatus. The 5 conparison of
the information requirenents 3 and the apparatus resources 4:is
carried oW dRMzidie conpar at or Sa in the information gRsidddghérey 'f .
the result of the conpari son by the conparator 5a determnes that the
apparatus resources .4 are conpatible with information 10 requirenents 3,
then the information source 1 passes the I nformation to the

i nformation destination 2. 1In this way, passage of information over

t he conmuni cation |ink is contFotfed in order to avoid the wasteful

passage of egulféﬂé}{ﬁ?w}@.%hw‘&hgh 6ﬁfﬁ%t?8n uéggtf{x?.{:fgni MQ'E rf?éét? n 15

destination ure trates an ternative arrangement

wher ei n t hg £ GRRAITYT thel Q.%'f@&ﬁla%tiohheol B&OABRE| €8 be usé@Y' Gfor 1. I'n
this arrangenent the information destination 2 requests information

fromthe i sanple onif2@hesdnfornativh Revmprisesppidebldatasoutkes 4 to
t he I nformati on source 1. The conparator 5b conpar es t he

appar at us rveisiao castal at tthe hinfoxmattion isdurocetmay) be in om=ws earents 3 to
det ermi ne whet her they are conpati bl e. If they are conpatible the
requestied imimbemtoHnioTmarg epgss¥PEG.omirheordénr fiari dhisohced to the
I nformati on destination 2. The information requirenments 3
conpri se aufakle ajf the information destination, the requirements
which are associated with it indicate the requirements
for the video to play e.g. a certain tYpe of processor, -
the minimum memory requirement, a certain typei of
10 display, and a certain type of application capable of
playing. video in MPEG format. If the resources at the
information destination 2 indicated by the apparatus
resources 4 meet or exceed the requirements indicated by
the information requirements 3, then the data can be
15 transferred from the information source 1 and used at the
information destination 2.
Figure 2 illustrates another aspect of the present
invention which is the control of the provision of a
service 14. 1In order for the service to be provided at
20. a terminal, there are four profiles which must be
compatible in order for the service to be provided.
These are a user’s profile 10, an application profile 11,
a terminal profile 12 and a network profile 13. The
application profile 11 defines the requirements which
25 must be met for the service to operate at a terminal and

this is generally determined by the type of data which

is to be processed in a distributed manner e.g. by the
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- 14 - . kequi rements which the information destination nust neet

in order f@owopd1onformation to be able to be used. For PCE/GRIPIET6L | f
the information conprises video data, the video data at the

i nformati on source may be in one of a 5 nunber of formats e.g. MPEG In
order for this to be usabl e at the information destination, the

requi renents - whi ch are associated yth it indicate the requirenents
for the'video to play e.g. a certain type of processor, the m ni num
Menory requi tganBferancer iaf nthgpdath Hetwekbspteyminadsa darimg nthepe of
application capabl e of pl aying video in MPEG format. If the resources

. at the prbvisdionoroficthe ngervace il4di cafhe terminaipmuofiite 12

resources 4 neet or exceed the requirenents indicated b

! ) y t he
- information de§inesnthesresonrens which@re avajdable at, therterming}om t he

information source 1 and, used,at the, . i nf or.mat.i on destinatio .
Fi-gure 2 il| &9Fr R8s %ﬂ%rtaﬁp&??v&ls’ﬂ?e eélé?lt sexrvice, i oﬁh%i chis
o be. prBvi dB8nar 55 LPaes defiaes e henavmsy [ PRE #PERkaER; e °°
oroPet o*h6, | BSLRRILS! 598 batphhal® Bha" 8RE correlbsayiie voer' <
configuration of the terminal. The network profile 13
also defines resources which are availablé for the
service 14. The network profile 13 can, for example,
10 define the data format for transference of the data over
the network, and the maximum possible data transfer rate.
If these resources do not meet the requirements of the
application profile 11 then the service ‘cannot be
provided over the network or at least over certain
15 communication links in the network. The user’s profile
10 comprises a .set of requirements which are entered by
a user in order to define the requirements that the user
wishes during the provision of the service. For example,
the user may define a minimum video format or even a
20 preset time of day sb that the sefvice can only be
provided at-that time of day. Thus the service 14 can
only be provided when the requirements of the user’s
profile 10 and the application profile 11 a.re met by the
terminal profile 12 and the network profile 13. The
25 level of the service provided at the terminal can be
varied dependent upon the level at which the resources

meet with the requirements.  Terminals throughout the



atermnal profile 12 and a network profile 13. The application
profile 11 defines the requirenents which 25 nust be net for the service

t o operat erm nal and this is generally detergpp e type
af data @h{i’loi is to be processed in a distributed rranner 93073{")
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- 15 - transference of the data between termnals during the

provi sion of the service 14. The terminal profile 12 defines the
resources which are available at thelﬁerninal for use during the
provi sion of the servic Thi s can, .fo tanc defi e t he

har dwar e SHTEESF e‘fwa‘f%n Seni avgialvz?ol Slzifferﬁhé éP ﬁr gnds?ﬁg SRurrent

dynani ¢ &Q&Ew UhBbhORoR’ thid gfy@#ﬂ%@ %emﬁlrﬁﬁ V!Pééo@,i.&éé' Sn(}j

al so deflne resources which are Servi cé

net wor k prefé | gpddi £86 ndtifordX d8¥curcel) mateh Bfel Qﬁeéﬁkicf fBER gf OF

transference of the data over the network, and the HHXIHUWIDOSSIb|e
data transpmofihéeand thelappmaeetimowqesrdaeﬂaﬁ.neet the requirenents of

t he application profile 11 then the service cannot be provi ded
over tHhe net worRigurat 3| sghematiécaddyt dillustratesma metwork bveks in the
network. The user's profile
which a distributed application operates to provide a
service. ‘A plurality of terminals 20, 21, 22 and 23 are
connected via a network 27. Each terminal has resources
R available which comprise. hardware and software
10 resources and also dynamic resources currently available
e.g. currently available memory. - Terminals 20,'21, 22
and 23 can comprise personal computeré cdnnected over a
Wide Area Network such as the Internet or- Intranet or
over a Local Area Network (LAN). At each terminal 20,
15 21, 22 and 23 there is a terminal resource agenﬁ 25a,
25b, 25c and 25d which comprises an application active
in the terminal to interface with a configuration engine
26a, 26b, or. 26c which can be provided at any pbint in
the network e.g. in a terminal 20, in the network 27 or
20 in a non-participating terminal 24. The terminal
resource agents 25a, 25b, 25c and 25d interface with the
configuration engine 26a, 26b or 26c in order to control
the transference of data and the provision of the
service. Thus, the control of the distributed
25 application is achieved by a distributed application.
When a service is to operate over the network, each of

the terminal resource agents determines a términal



10 conprises a set of requirenents which are entered by a user in
order to define the requirenents that the user W shes during the
provi si on @foégMeiaer vi ce. For exanpl e, the user may JdRET/GBI&00TSHI NnuM:
video format or even a 20 ‘preset tine of day so that the service can only
be provided at that tinme of day. Thus the service 14 can only
be provided when the requirenents of the user's profile 10 and the
application profile 11 are met by the 37 - terminal profile 12 and the .
network profile 13. The 25 |evel of the service provided at the term nal
can be pro¥i RSl wieDEW deontaDes ddtai by ebf athehresoukeescotferes

meet with the requi renents. Term nals throughout the - ' WD 98/ 42101
PCT/ GB98/ 00k5# the terminal. The configuration endiithe 26a deterwdinescan t hus
have different |evels of service dependent upon how the specific

t er m nal resnurapplénation prefilecwhie (ﬁqnﬁﬁiﬁ%séeﬁéaiﬁmﬁg

specific user's profile and the a Bgibcatlon requi,renents.

Figure 3 scH@ﬁ%?¢%§$$yr?qvh§?¢aP¥saﬁ A Fatiea, fo ltwﬁpcﬁu§'8?55¥lbuted
| t te id s it f_t |
apPl LAt on SReLaler {omRLope Beon S ‘SR BV ERFE i naLS

resources

than one application e.g more than one media type (data

type) in a multimedia environment and the configuration

engine holds the application profile as a database for
each application that is required for the service.

10 : Although in this embodiment the configuration engine
is located centrally, it could be distributed over the
terminals.

Figures 4a and 4b illustrates alternative methods
of_operatiqn. In Figure. 4a the configuration: engine

15 sends the application profile to the terminal resource
agent 31 and the terminal resource agent 31 carries out
a comparison of the application profile and the terminal
profile and returns the simple result of the comparison
to the configuration engine 30.

20 Figure 4b  illustrates .an alternative operation
wherein the configuration engine 30 sends a simple -
request to the terminal resource agent 31 which returns
the terminal profile to indicate the resources available
at the terminal. The configuration engine 30 can then

25 carry out a comparison of the terminal profile and the

application profile to determine how to configure the

system for the provision of the service.



R avail abl e which conprise hardware and software 10 resources and al so

dynam c resources currently avail abl e e.g. currently available nenory.
Terninalgwggmmﬁai 22 and 23 can conprise personal cqﬂyyﬁﬁhﬁmﬁﬁnnected
aver a Wde Area Network such as the Internet or Intranet or over
a Local Area Network (LAN). At each terminal 20, 15 21, 22 and 23 there
Is a termnal resource agent 25a, 25b, 25c¢ and 25d whi ch conprises an
application active inthe termnal to interface with a configuration
engi ne 26a, 26b, or 26c which &8n—be provided at any point in

hom- par i i pai (e el R4 o "l shEGAIREIBR" or0tlle And the ¢ 254,
25b, 25¢ 12k n?f&?ﬁig Vgétrﬂei:ge carriddbhgyr i%ﬂeegﬂi{%@_&%’ 26b or

26c in order to contro transterence of data an proovi si on of

the SRiebuibe agBits. or! N@heCOBbALLguPhtibhe eflgfhéi DUt 6fhs L5 o
application is achieved by a distributed application: When a service

IS to opercaimpaxisorn lcanmbevpesforned i a numbekcof ed i f@tefitWayse agents
determ nes a term nal WD 98/42101 _ _
PCT/ G508/ @ B>1 using state driven tables, fuzzyl7legic, mewfale which

contains %%t%&irol;?kso,f t;[]'.b eaz[t%.sfoiucr.i?aels iﬁgeelrleidgence.
In this embodiment wherein the terminals comprise
personal computers, these can operate the Microsoft
- Windows (trade mark) operating system and in this
10 environment Figure 5 illustrates the spec-ific
configuration of the terminal resource agent. The
terminal resource agent is coupled to the Windows
Registry via an interface. The Windows Registry contains
all information necessary to form the terminal profile’
15 and since this is dynamically updated the terminal
profile defines the dynamic state of the i:erminal. The
Windows Registry is provided in an operating system which

is in turn provided on the hardware.
If the terminal profile meets or exceeds the
20 requirements of the application i.e. for a data or media
type, the terminal resource agent notionally reserves the
resources so that they are not seen to -be available to
another application (data or media type) required for the
service. A particular example of this would be the
25 available processing power on a terminal. In a video and
audio conferencing service for example a particular

terminal may be capable of running one but not both of



by the termnal. The configuration engi ne 26a determ nes an
application profile which contains details of the resources required
by an appl wapési2merf or it to run on a 5 terminal. The proRCHGBAS/AEN76k
service may require nore "~ than one application’'e.g nore than one nedi a
type (data type) in a nmultinmedia environment and the configuration
engi ne holds the application profile as a database for each
application that is required for the sggvice. 10 Al t hough in this
enbodi ment the configuration engine "is located centrally, it could be

di stributed gy&rappBicatiohs’ €b Midlee up the servidsl eItdamayndhils be
Illustrates alternative nethods =~ ~ of operation. In Figure. 4a the
confi gur at i cfle€id@édethdt the detminad Appto chin arthepauidilee applikatieont nal

~ resource agent 31 and the term nal resource agent 31 carries out

-~ a conpari sonomly} hehapplaldawiong prhef | isenntiot kakieersamal role inprtdfe | e and
returns the sinple result of the conparison to the configuration
engi ne 30. c¢onferencej gode the jgudin rapelicakion: dsngivea @rdaritoh
wherein the configuratiqQn engine 30 sends a sinple request to the
terninal5re§6ﬁ?€egaﬁeﬁ%d§? PLACALLARNS the terminal profile to

I ndi cate the resg# nfi.quration

engi ne 30 can th r%%sécq‘\({fad‘lrclr %djd“%ﬁgtgﬁ'ggﬁfog rpf?]n:'l‘i?g?;%g”% [Wb | e and
tshe appl&aLhal QEOfEJﬁ‘.lgt%hrteo 6lCLGdT 615 WRYEh Caf8Nh! Bi'oh diagram
ystem for thé provision O e service.
of the operation of a video and audio conference service.
In step S1 a conference organiser using a terminal
.10 selects the participants required for a video and audio
conference and also the type of conference required i.e.
the type of service. In step S2 the configuration engine .
maps the selected participants to the terminals. In step
S3 the. configuration engine then assigns media types to
15 the conference dependent bn the type of conference which
| is selected. For example, a video and audio conference
may be.required which also enables text to be passed
between the terminals. Thus the media types required are
video, audio and text media types. 1In other woxrds the
20 data which is to be passed between the terminals
comprises video, audio and text data and the passage of
this data over the network will be controlled in
dependence upon the ability of the terminals to use the
data. |
25 In step S4 the cénfiguration . engine assigns

priorities to the media types. For example, if a video

and audio conference service is to be provided, the audio
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- 18 - The conparison of the information profile and the :
term nal Rigdsieforcan be carried out at the term nal gﬁﬁﬂ#hﬁﬁw7§gent;or
the configuration engine. Thi s conpari son can be pertornmed in a
nunber of different ways 5 e.g. using state driven tables, fuzzy |ogic,
neur al networks, or artificial intelligence. In this

enbodi ment wherein the term nals conprjse personal conputers, these
can operate the Mcrosoft VVnd6W§°(Frade mar k) operating systemand in

al | — . 0 3
e a0y HRALF VG maf B4 Ghver ped L) Sngutena€FR! e oc o co
cagent 1S COupbAY 4 fibullEidaMht resolizdel! b¥aYhdnil LP!SI{AGR o JPIC W ndoWs

Regi stry contal ns ormati1 on necessary to form nal

profile 1%oHGHd Mifildahd Tideemi I daped. the, i ey gi pal
profile deffﬁes t he dyﬁénic stgie ogbﬁﬁé ngﬁigglgu#heaé ig&%@ﬁ%&iﬁ
Regi stry i saydiv/i dpplicationpeant beg st £inedi €his willlS Be) §itdn Provi ded

on the hardware. If the termnal profile nmeets or exceeds the
20 reduir gpmimsity. t he application i.e. for a data or nedia
In step S5 the configuration engine reads the
profiles for the media types and in step S6 the media
type profile having the highest priority is sent to each
terminal resource agent. In step 87 the terminal
10 resource agent receives and compares the media type
profile with the terminal profile and in step S8 the
results of the comparison are sent to the configuration
engine. - In step S9 it is determined whether there are:
any more profiles for media types and if so in step S10
15 the configuration engine sends the next media type
profile to each terminal resource agent and the process
returns to step S7. When in step S9 it is determined
that all media type profiles have been compared with the
terminal profiles, the configuration engine determines
20 which media types required for the conference can be used
by each terminal in step Sl1l1. The result is then
displayed to the conference organiser in step S12 and in
step S13 it is determined whether there is a media type
which cannot be generated by any of the terminals. If
25 in step S13 it is determined that there is a media type
which cannot be generated by any of the terminals, this

is deleted from the media types determined to be used by



type, the term nal resource agent notionally reserves the resources so
that they are not seen to be available to anot her application (data or
medi a typeworesgeaoted for the service. A particul ar eXOuGBISO761hi s
woul d be the 25 avail able processing power on aterninal. 1In a video and
audi o conferencing service for exanple a particul ar term nal may be
capabl e of running one but not both of WO 98/42101

PCT/ GB98/ 00761 - 21 - - 19 - t he applications:
to make up the service. It may thus be decided that the termnal is to
run the auditheapeirmiaalen in stemiSAS &+ hukn sdtemiSikh tthe usediaotypee sane
role in the conference and the audio application is given priority 5
over the vi deobepmseshtiypreach terminaly forecthie ccanfreneataye| thasw be
described with reference to Figure 6a and 6b which are a flow diagram
of the oper diisplayed, andiednaf¥erudi it cbheccORLerepcH Qxrganiser is |
step S1 a conference organi ser using a termnal el ects th

parti ci pant givequithey aBriop SQ&P Apadid-h thei‘g‘?ﬂ ?E‘ﬁ‘&ﬁeandfﬁl 80 the
(ype, Of (oM LTSI Sht % o b RS b bR SRR 211
In step 822. If the conference is to go ahead in step S17 the
participants at the terminals are notified of the
requested conference and in step S18 the participants can
accept and join the co_nlfe'r_e'nce. If the participants
10 accept and join the conference, in step S19 the
configuration engine configures the conference for each
terminal according to which media types will run on the
respective terminal. In step S20 the configuration
engine sends configuration details to each téminal and
15 in step S21 each respective terminal resource agent
launches the conference media type on the respective
terminal with the media types determined for the
respective terminals.
In step S13, the step of determining whether there
20 is a media type which cannot be generated by any of the
terminals avoids the useless reservation of resources at
terminals. For video conferencing, not all terminals
will necessarily be equipped with cameras. However, as
long as the terminal has a screen, the user will be able
25 to receive images from those users that do have a camera.

However, if none of the terminals have a camera the video

media type will not be generated and thus the level of



S3 the configuration engine then assigns nedia types to 15 the conference

dependent on the type of conference which is selected. For exanple, a
vi deo andwaiidis@gegonf erence may be required which al RbbeR text to
‘be passed etween the termnals. Thus the nmedia types required are

vi deo, audio and text nedia types. In other words the 20 data which is to
be passed between the term nals conpri ses video, audio and text data
and the passage of this data o the network will be controlled in
dependence upon the ability of the't inals to use the ’ dat a. 25

In step [ I‘% i3S stothe
medi a typets§.qe %%k?e%xamf%ﬁ#iﬂﬁ‘ eoééepr%%gn aﬁ&i Ehgo?] erence service is
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be given pthatitle tTewss Wi sdmiide provided depbhdsCodl @heBRELT bgi ent
resources available at a term nal bot h tﬁe audi o and video nedi a type
to run, atnékast meddia type aeah cbapgenezmated dandependerti ngson has Wi ll be
gi ven S priority. In step S5 the configuration engi ne reads
the 5 requirement for an appl:.cat:.on to be met by a resource :

to be provgsgdpet Redaeado ac:corda.ngly\l\‘D &Q{edf?ﬂicﬂncj%le of ensu ring
- - nedi a type nmay

of at least one of the terminals. This can be termed a
‘group resource’.

Table 1 below illustrates an example of a media type
resource requirement which is a table of resources which

10 are required for a media type e.g. video or audio.



profiles for the nedia types and in step S6 the nedia type profile

havi ng the highest priority is sent to each term nal resource agent.
In step S7wdesiazeerri nal 10 resource agent receives and coRQRIGEIS/NITEL nedi a
type profile with the termnal profile and in step S8 the
results of the conparison are sent to the configuration engine. In
step S9 it is determ ned whether there are any nore profiles for
medi a types and if so in step S10 13 aohe configurati on engine sends the
next nedia type profile to each term nal resource agent and the
process returns to step S7. Wen in step S9 it is determ ned t hat
all media type profiles have been conpared with the termnal profiles,
t he configuration engine determ nes TRBLEWhi ch nedia types required for the
conference can be used by each termnal in step Sl11. The result is
‘'t hen di splayed to the conference organiser in step S12 and in.
step S13 it \ ﬁg}u ther there 1s a nedia type annot
be generate .,,,aﬁm of tHe termnals. If 25 in step S13'it is ddgferm ned
that there s dmge%k% TYHE WHT T Ccannot e yener ated py_any ofg t he
3 on
Lerminal s, {Hpsekn i ' dpp gty oyt pofn o VI NRAR TR L e used
y WD 98/ 42101 | ysing a language such as Java. /00761
Processor types A list of processor types (e.g. Pentium, 4886, etc) that the application will run
on. Also the percentage of that processor required to run the application.
Operating Systems A list of Operating Systems that the application will run on (e.g. Windows 95,
Solaris 2.5, etc). :
“ Memory The RAM installed
Camera required Whether a camera is required to run the application or whether a camera is
required by at least one terminal participating in a service, l.e. a group
resource. ' .
Camera type A list of camera types thatea'h be used with the application. The value can
be any. ﬁ '
Sound card required | Whether a sound card is required to run the application or whether a sound
card is required by at {east one terminal participating in a service i.e. a group
resource.
Sound card type Alist of sound card types that can be used with the application. The value
can be any. _ _
Screen Whether a screen is required to run the application or whether a screen is
required by at least one terminal participating in a service, i.e. a group
resource.
Microphone Whether a microphone is required to the application or whether a microphone
is required by at least one terminal participating in a service, i.e. a group
resource. -
" Spealker Whether a speaker is required to the application or whether a speaker is u
required by at least one terminal participating in a sevice, i.e. a group
resource. . - _ .
Network connection
bandwidth _
Minimum number of | Not passed to Terminal Resource Agent - used by Configuration Engine
' users

For each resource for a media type, the format

required can be one or many e.g. the camera type can be

5 a specific type, a group of types or ahy type of camera.



- 21 - the termnals in step S15. In step S16 the nedia types to

be used by each terminal for the conference are then di spl ayed and in
step S14 LhfosrfifsCr €NCE Organiser is given the opti opdpcsiReeigad W th
t.he conference. If a 5 conference is not to go ahead the process stops at
step S22. If the conference is to go ahead in step S17 the
participants at the termnals are notified of the request ed conference
and in step S18 the participants can accept and join the conference.

If the participants 10 accept and 2140|'n the conference, in step S19
t he config | | ' t 0, for

term nal accor dlLEr%é}% Wﬁf%}gf‘ﬁ%@iﬁ Pﬁprguﬂig%eitq%ge g ple?gjsj]b%ct Ive

termnal. addbdiffedl thetCoRiEAUetitds the 5 RRmBARES £62NERGUT at i on
details to each termnal and 15 in step S21 each respective term na

resource agiita to béupdwseddwrl catf e ereemindla t yFhw b rerpective
termnal with the nedia types determ ned for the respective term nals.
In step Slyrdavisirephia deexrice manyhEtdeileshanay B reguireddi a type

whi ch cannot be generated by any of the term nals avoids the usel ess
reservasion of rkale cksbetow illustratem an example deb aockemmimal ng, not
all termnals W Il necessarily be equipped with caneras. However, as
| ong as t hPELFMal has a screen, the user will be able 25 to receive

i mges fromthose users that do have a canera.

TABLE 2
Terminal Notes " L
Resource S
Applications A list of applications present on the
terminal. :
Processor type |
Operating System : v
Memory
Camera present Whether a camera is present. This’ |
can be no, available or in use.
Camera type ‘The type of camera available to the
terminal.
-Sound card Whether a sound card is present.

This can be no, available or in use.

Sound card type The type of sound -card available to
the terminal.

Screen Whether a screen- is present. This
can be no, available or in use.

.Microphone Whether a microphone is present.
This can be no, available or in use.

Speaker Whether a .speaker is present. This
can be no, available or in use. “

Network
connection

bandwidth



However, if none of the term nals have a canmera the video medi a type

wi |l not be generated and thus the |evel of WO 98/ 42101

PCT/ GB98/ Ofvibds/az101 - 22 - PCT/GBIS/HAIEL
conferencing service provided at the termnals can be reduced
accordingly. The principle of ensuring that the |l evel of service
provi ded depends on whet her or not a nedia type can be generated is
dependent upon a 5 requi rement farggn_application to be nmet by a
resource of at |east one of the termnals. This can be ternmed a
'group resource' The terminal piolfdle Hel ewsehitiallyt theasameaapl thef a
nmedi a type resource requirement which is a table of resources which

10 are reqinfedniatricn e a media e typei dexeobileudexcept that ipp
ggéféégé/ooaggcifies the resources actually available and is thus 53 _
limited to only a single operating system, processor
5 type, camera, sound card. etc. Although a 1list of
applications forms part of the profile, it is not
essential for an application to be present at a terminal
since the application could be automatically downloaded
to the terminal.

10 This embodiment utilises a multicast broadcast to
transmit the video conference between the participants.
This can take place for example over an Intranet or the
Internet using Large Scale Multicast Application (LSMA).
Although the internet was conceived as unicast, with the

15 advent of multimedia. applications and a desire to provide
distributive processing over the internet, the Multicast
Backbpne (MBONE) which comprises a virtual network
layered on top of the physical- internet to support  the
routing via IP multicast packets has been devised.

20 Multicasting over networks allows a single copy of the
same data to be sent and shared between multiple
receivers thus reducing bandwidth. .

A second embodiment will now be described with
reference to Figure 7 which is a flow diagram of the

25 operation of a video on demand service.

In step S30 an information provider defines an

informatiop profile for information (video data) to be



TABLE 1 Medi a Type Resource Notes Requi r enment
Appl i cation Nane The application nmust be present on the termnal for it

to run. HQW <N future ser not be
a bl ock since hdel application could be downl oaded usi ghwgzguage

such as Java. Processor types A list of processor types (e.g.
Pentium 486, etc) that the application will run

on. Also the percentage of that proc iﬁ? required to run the application.
Operating Systens A list of Operatehg Systens that the application wll

verory | eraf6BSBBaTte o user. | zn step S3p.4 useBReRBERE “Wikiner
a canera | 2n£BihLEHn! Srém i A ndRHAtA N BrBY L MAE BF4 Fh GAEH B3hS

required by at | east one termnal participating 1n a service, . a group
resource. the infotmation' piovider readh lid WefodEpPofYPES t'iﬁt can be
used with the application. The val ue can be
any. stepoSdd the dusexprafile i admpared tondtheatidfogmaeqonr ed to run
t he application or whether a sound card is

r equi rgd bprafileasmdontn t éf-ﬁpnzﬂﬁpaiti éspatetegymimenl sehetheri the a group
resource. Sound card ty A list of sound card types that can
be used wPﬁ°?ﬁée§pp?F%at‘FQﬂPa%%I ueIf the profiles are not can be

any. screen i s . required to run the

appl i cati oﬁoﬂpa&hgiﬁérlﬁ §té?%e§135r g\ﬁhe J.n%rormatz.on provider J.nfomﬁequ, red by
I .
Fesour ce, _bfie! ﬁgg&n%:hcg;ar Ilpéaédé&é& £ erwff%f‘ n?%%%ﬁoﬁg B§efieqw red to

resource. rop one

the applicgli gRe OhgdPet NEF 1GdN IS _
required byyat | east one term a partrargaffﬁugatr%b&esepvsggp P38 a group

resouyge. the informPE€HéR'provider sends \the! PebudstefakfikoknakegH! red to

the application or whet her a speaker
requi red byoathkeaserois 'faerd"ﬁxfﬁgtﬂﬂﬂldii Rféﬁéiﬂ:lérﬂ: %ﬁe{:ﬂécﬁseiﬂﬁ a group

resource. Net wor k connecti on bandwi d M ni mum
nunber of pr_odﬁilpassed to Term nal Resource Agent - used by Configuration
Engi ne . user For each resource for a nedia type,

the format Thuﬁeﬁ#%m%'@nésoinmip@l@letmmm thee can be

video conferencing embodiment except that only a single
15 user’'s terminal is needed to be checked to determine
whether it is capable of running the application i.e.
running the requested video. 1In such an embodiment the
communication link is unicast and need not be a network
but can instead be a direct communication. Further, the
20 computer. used to provide the information i.e. serve the
video can also be tested in a similar way as the terminal
to ensure that it has the capacity to offer the service
e.g.- is the percentage of available processing power
sufficient to provide the requested wvideo to ' the

25 terminal.
Another embodiment of the present invention for use

in large scale milticast applications (LSMA) will now be



5 a specific type, a group of types or any type of canera. WO

98/ 42101 . PCT/ GB98/ 00761

- 24 - woes/2iach type of data or nedia type will have apQr/cBys/an7él
associated with it which defines the requirenents for the data to be
processed at a term nal . Thus for the provi sion of a service many
profiles may be required. 5 Table 2 below illustrates an exanpl e of
a term nal profile. - 27 - TABLE 2

Ter m nal Not es Resource Appl i cati ons A list of
applicatLonqdé%é§ gon the . term nal . ~Processor
type Operatrng System Menory - Canera present Whet her a canera
is present. Thisyylticast sessions overC8heb&nternatiicambbe et mpise.
Canera type The type of camera available to the

termnal. pySoupproprdately \dehfiguminsguna camdlticpstsemession

This can be no, available or in use. Sound card type The type of sound
card avail abbeganiser which then causeshcaneragnepncement: @t the

Whet her a screen is present. Thi s

. . ¢ap .be no
avai | abl® ormphtigast sesgionofipynpke broadgagtncr ANYPRPOHHE “ﬁ%qﬁ*esent.
This can be no, available, or jin use,

join the multicast session can see the announcements and

request to join the session.
The problem with announced multicast applications
are that since the configuration of the terminals of the
10 participants is not known in advance, there is a problem
of compatibility of the terminals of the participants and
the multicast application. The present invention is
particularly suited to the solution of this problem since
the resources required for a multicast session can be
15 determined and can comprise a part of the session
parameters. These can then be compared - with the
resources currently available on a terminal for a
participant requesting to join the multicast session.
As can be seen in Figure 8 a multicast session is
20 available over the network 40. Operation in this
embodiment is initiated by a user who selects a session
to join using the session directory (SD) tool 42. 1In
other ' embodiments applications may have built-in
knowledge of session information or know where to go to
25 retrieve it. The SD tool 42 is provided ‘'within a
terminal 41 together with an information controller 43

to control the flow of information. between the network



Speaker Whet her a speaker is present. Thi s

can be no, available or in use. Net wor k connection bandw dt h
WD 98/ 42 PCT/ GB98/ 0

-. 25 - 1@%98/42101The termnal profile is essentially the géférr;egngg’o?.’ﬁle
information or nedia type profile except that it specifies the
resources actually available and is thus limted to only a single
operating system processor 5 typg,zga_r_rera, sound card etc. Al t hough a
l'i st of applications forms part®of the profile, it is not

tial f i | Lnal ' th
cosent 12l W 4y L £9b1 et P a1 o8l 3 eBBRILA conuroidlc® 1o
Thi s enbodigientg Uihdes EEha _@Bhttﬁisbﬂjré)aﬂ%.lf%t%oof gﬁgg,ri gsr?(#oégr)he vi deo

conference between the participants _ an t place exanpl e
over an | npanagjexrordd.ne A ternlifadl Felsouticed MeRitdrSed & sViprdvadta

Application (LSMA). Al t hough the internet was conceived as uni cast,
with the to edther otontlihuondly app! ipeicdiscally a mtatiter t &hy ovi de
~distributive processing over the internet, the Milticast Backbone

(MBONEp whireisosnegs savatlabhle uat tdhewckderminal | dyerfed owse opyofant he

physical internet to support the _
application 46 to process the received information. The

QoS manager 44 receives the information on the resources
available from the terminal resource monitor 45 as a
terminal profile and also receives the information on the
10 resources required by the information from the SD tool
42 as an appl.i_.cat._i.on profile. By comparing the profiles -
the QoS manager 44 - is able to - control information
controller 43,
| Figure 9 illﬁsﬁrétes in more -deta:il the information
15 controller 43 and the QoS manager 44. The information
controller 43 comprises an audio controller 43a, a video
controller 43b and a data controller 43c for controlling
each of the different types of information: audio, video
and data (e.g. text). Each of the controllers 43a, 43b
20 and 43c have respective quality monitors (QM) 44a, 44b
and 44c associated therewith in order to monitor the
quality of the passage of the respective type of
information e.g. to detect errors. The monitored quality
of the information is then passed to the QoS manager 44d
25 to provide for the adaptive control of the service i.e.
adaptive control. of the passage of information to the

application 46 in dependence upon the monitored quality.



routing via I P multicast packets has been devised. 20 Milticasting over

networks all ows a single copy of the sane data to be sent and shared
bet ween nuwo ss/42101 receivers thus reduci ng bandwi dth. PCT/GB98/00761
second enbodi nent will now be described with reference to Figure 7
which is a flow diagramof the 25 operation of a video on .demand servi ce.
In step S30 an information provider defines an information profile
for information (video data) to be .- 29 - WO 98/ 42101 .

PCT/ GB98/ 00761 - 26 - transferred to
a user. | nrisé epoS3hanageer 44dq@ldcs directiyfcometobs éach bife the

I nformati on provider and in step S32 the information provider reads

the user's praritrelleéns 43a, 48bpasd34B8tetoseelpctivedy condnodr ddet o the
information 5 . profile and in step S34 it is deternined whether the
profiles arflewnphitinformatipn: hetwesn |the aapphigation 46oaps: ithe:, in
step S35 the informati on provider inforns the user that the requested
i nf or mat i on RekWREkHE0used by the user. If the profiles are

conpatible in step S36 .10 .the informatj.o rovi der, sends.the requested
i nformatdon 'BP% {pttaation,o éorﬁ‘?ig‘h‘f%é)?'bnsﬁ%%’e%eﬁflgn-We er's

described with reference to Figures 10a and 10b. In step
S40 ; session organiser defines session parameters and
these can comprise
(1) media types e.g. audio, video, data, or a
10 combination of these;
(2) formats i.e. the level of encoding e.g. DVD,
MPEG, or MPEG2;
(3) time(s) of session(s);
(4) session name and description;
15 : - (5) type of session e.g. a broadcast which is
unidirectional or a meeting which is two-way;
(6) the application required to be implemented to
join the session.
The software required for implementing this is
20 currently available over the internet for examj_ale from
University Collnege London,. altﬁough this is modified so
that the application profiles or information on where
they may be obtained is conveyed.
In step S41 at a node in the network e.g. at a
25 server, an application profile or profiles are determined
using a database of application profiles for session.

parameters. A session announcement is then generated in



profile. Thus, this enbodinent is in principle sinilar to t he

vi deo conferenci ng enbodi nent except that only a single user!

term nal gd to be checked to determne mhetheﬁg* ?mﬁapable of
runni ng the application i.e. runni ng the requested vi n such an
enbodi nent the comuni cation link is unicast and need not be a network
but can instead be a direct comunication. Further, the 20 conput er used
to provide the information i.e. serve he vi deo. can al so be tested in

a simlar way as the term nal

3

nsure that it has the capacity to

of fer the r C : 0 S e %@mé?ﬂ& f alglaact:ge OGS Ng power
suff|C|ent§to pr§33dew?§gg%gqu%§§e eo ? 24 erﬁ?%a%

Anot her e”ﬁﬁ‘i‘t[i%ﬁtstoéd&%sar esﬁﬁi sebBiSﬂt aﬁﬂoﬁﬂéeﬂéﬁt inclides #hee scale
mul ti cast applications (LSMA) w il now be WD 98/ 42101

PCT/ GB98/ 0@égsion parameters and the application?profiles FRICrheed.
sessions over the internet can be set up by appropriately

confi guri ngeastivhnt.i CIE thessession isoagailablenaitcradiouscdevedsan
announcenent of the

Mul ti cast

5

10

15

20

25

using different media types and different formats then
a number of application profiles will be determined, one
for each session level. For example, for a particular
multimedia session it may be possible to join the session
using the media type video only and it may also be
possible to join the session with one of three different
video formats e.g. DVD, MPEG or MPEG2. This information
will be included in the session announcement together
with the multicast addresses at which the media types are

available.

In step S43 the SD tool 42 receives the session’

announcements and these are displayed to a user. In step-

S44 the process awaits the selection of a session by a
user and if a user.selects to- join a session in step S45
the application which is identified in the session
parameters for the selected session is launched. The QoS
manager is then informed of the application profile or
profiles in step S46 and in step S47 the QoS manager
compares the application profile and current terminal
profile for each level of service. The current terminal
profile is detected in step 548.

It is then determined in step S49 whether the

terminal profile matches or .exceeds the application



5 nulticast session to be broadcast. Anyone wishing to join the

mul ticast session can see the announcenents and request to join the
session. wo098142101 The problem wi th announced nul ti cast appPCT/&BI%BNT61

are that since the configuration of the termnals of the 10 participants
I's not known in advance, there is a problem of conpatibility of the
termnals of the participants and the nmulticast application. The
present invention is particularly suited to the solution of this

probl em si nce the resources required for a nulticast session can be

15 determ £0le ¢ adind AP 'scS €he QOS Imiadgdr Gedtied individual oS S.
These can then be conpared with the resources currently avail abl e
on .a term nadbjecta for tdeetinfommatieguantd nkpads | the tinfommatiicorst '
sessi on. As can be seen in Figure 8 a nulticast session is 20
avai | abl e oveandhingecogdekatiothe appropxiatenlevel in step i ndhe i s
initiated by a user who selects a session . to join using the session
directory (Sbhfessation handling gode QoRRXisest sthepmedia JiPe nay
have built-in knowl edge sessi.on information or knosvgl\_/\here to go

to 25 Petreentrpllersthdiap féP 48085 A3Gyi ded 1 t IREPR & ni nal
41 together yith an,i0f of (ki OnoCOBLLOLIET Hhaes tnd LN 1d%d oW Of
the application and thus in step 552 the: session is
invoked. .
If in step S49 it is determined that the terminal
10 prdfile does not match or exceed the application profile,
in step S53 the application. profile for each level of
service is compared with the best terminal profile i.e.
the resources which could. be available if no other
application is running at the terminal. - The best
15 terminal profile is detected in step S54. In step S55
it is then determined whether the best terminal profile
matches or exceeds the application profile, and if so the
user is informed that the session at the required level
cannot currently'be joined because the terminal resources
20 currently available are insufficient. 1In step -S59 the
user is then given the option -to close. down other
applications to free terminal resources. If in step S59a
the user declines, in step S57 the application is then
closed  and the process terminates. If the user takes up
25 the option and in Step S59b closes down other
applications and requests a retry to join the session the

process returns to step S49.



WD 98/ 42101 PCT/ GB98/ 00761

_28_
i s under

WebostRigr 0! of a Quality of Service (QoS) ;
term nal resgﬁ?ce nonitor 45 is provided to either conilnuomgfé

peri odi cal
use by an

QS manager 44 receives the informatigon on the resources

40 and the application 46. The information controller

ly monitor the 5 resources available at the term na
application 46 to process the received information.

ey
41 f
The

A

or
or

avail abl e

fromthe terminal resource nonitor a534s~a termnal profile and al so
u

from the S toort th YRS B8R 4 sRCRRHSRRMIT BF ChipaRett he

profil es
controller

tegmitrﬁq PRo£Ta82366s Hbt ?c‘aal'.@he okCe£8854 Ané ?%’@dttﬁe%n

43. Figure 9 illustrates I1n nore

i nf or mat i oprolfile;,0NinoldiRip 4858NkHidcuge? NEdaddfotmed TERat Nfridigrati on
43 conpri ses an audio controller 43a, a video controller
43b and a celsziomtcanhet bac jeinednbechhiseg the tesmiinal tdanmbd f er ent
nf ormati on: audi o, video and data (e.g. text). Each of the
cont r ol5l er swppmrtighe 2évelmif 4&rvimec regrireti and qtle iapplimattiors (QV)

controll er
types of i

44a, 44b
quality of
detect err

10

15

20

25

and 44c associated therewith in order to nonitor the

ishdeypminagedofin tepe§5Jot i ve type of i nf ormati on

ors. The nonitored quality :
Thus, if it is determined that there are sufficient

resources currently available for the level of service
that is currently requested by the user, appropriate
codecs for media streams can be loaded to allow the media
streams to pass between the application' 46 and the
netyork 40.

If .on the  other hand it is determined that the
resources available on the terminal could.never shpport
the level of service required, the user is informed
accordingly. However, if the resources currently
available are insufficient but the total resources
available on the terminal could support the service, the
user is informed allowing them to close "down other
applications and thus free -resources to allow the
malticast session to be joined.

Figures 1lla and 11lb illustrate an alternative
initiation method wherein in step S60 a session organiser

defines session parameters as given hereinabove. In step

e.g.

S61 a session announcement is - -then made which includes .

all of the session parameters together'with multicast

addresses from which the media types are available for

to

43



of the information is then passed to the QoS nanager 44d 25 +to provide
for the.adaptive control of the service i.e. adaptive control of the

passage of wgégapi@ti on to the application 46 in dependpoteBogovrst he
nonitored quality. WO 98/ 42101

PCT/ GB98/ 00761 - 29 - The QoS manager
44d al so directly controls each of the controllers 43a, 43b and 43c to
sel ectively control the flow of i Epgnation bet ween the application 46

and t he - network 4Q. 5 _ The |n|tiatipn of a nmulticast session
Will now be pe s&esfhhbed i tdrdPf §68NERe! Priocéisesrdin anditBbenkd step

S40 a session organi ser defines session paraneters and ‘these can

conprise  gelectior lbf Edsaskibas By Ja auske. ViGkee @atwsepr has 10
conbi nati on of these; (2) formats i.e. the level of encoding
e.g. DVD, selddiidd arsé®sidn in step S64 3he¢i appijcatiensprofide

(4) session nanme and description; 15 (5) type of session e.g. a
broadcast wwxhprefiles foxii thet mrkticast, sessing \ane hdedexrmd ;

S using a database of the application profiles for the
session parameters which is stored in the terminal. Such
a database can be provided when the appropriate software
- is initially installed and can be updated automatically
- over the internet.

10 Thus as can be seen this method differs from the
meﬁhod of Figures ‘10a and 10b -in that instead of
determining the application profile or profiles remotely,
the application profile or profiles are determined at the
terminal. The former method requires the transmission

15 of both the session description information and the
application profiles whilst the latter method requires
only the transmissionl of . the session description
information in the session announcement.

In step S65 the QoS manager is informed of the_

20 application profile or profiles and in step S66 the
application profile for each level of service is compared
with the current terminal profile which has been detected
in step S$67. In step S68 it is then determined whether
the terminal profile matches or exceeds the application

25 profile and if so, in step S69 the QoS manager creates
individual QoS objects for the information and loads the

information handling code at the appropriate level. 1In



(6) the application required to be inplenented to join the session.
The software required for inplenenting this is 20 currently avail able

over the iwdeiagér for exanple from Uni versity Coll e%ﬂ,?mﬁl
al t hough this ?g nodi fied so that the application profiles or

I nformati on on where they may be obtained is conveyed. In
step S41 at a node in the network e.g. at a 25 server, an application
profile or profiles are determ ned usi ng a dat abase of application
profiles for session paranete?s34ﬂrsession announcenent is then

generated in 1 Aeende . _
BCT/ GR9S/ 067’&? s70 thé/\oa%%ﬁ%]a%on J.dent:.f.i._ed3ou_1 the ssteesps% wher ei n

the announ&@é@i@#ﬁdmdssontaaﬁ launBHéd Cand -agdlr %%Tfmxse%'ém
announcenent includes the session paraneters and the application

profiles fanfdimation Shanilbingl fcode panses ianfovmatibhe Bb wdre ous
levels 5 wusing different nedia types and different formats then a
nunber of application mbhexidbys in [stepe ST ahe mession is invakedach
session level. For exanple, for a particular mul ti medi a session it may
be pos$&ible to jIf An eteps8iPnit is derpgminednthad thee taxinak y and it
ey al so b%rofile does not match or exceed the application profile,
in step S73 the application -profile for each level of
service is compared with the best terminal profile which
is determined in step S74. In step S75 it is determined -
10 whether the best terminal profile matches or exceeds the
application profile and if so the user ‘is informed that
the session at a parficular level cannot currently be
joined because the terminal resources currently available
are insufficient in step S76 and the process terminates.’
15 If in step S75 it is determined that the terminal
profile does not match or exceed the application profile,
the user is informed in step S78 that ﬁhe session cannot
be joined because the terminal cannot support the
sexrvice.
20 The method of Figures lla and 1lb differs from the
method of Figures 10a and 10b in that the application is
not initially launched and closed if the session cannot
be joined. In the implementation of Figures 1lla and 11b
the application is only launched if there are sufficient
25 resources for the session. |

Figure 12 illustrates an alternative method which

can replace steps S60 to S64 i.e. Figure lla. In this



10 possible to join the session with one of three different vi deo
formats.e.g. .DVD, MPEG or MPER. This information wll be included in
t he sessi owassKmokcenent toget her with the nulticast a®GT&RIYE0761 :
whi ch the nedia types are avai l able. 15 In step S43 the SD tool
42 receives the session announcenents and these are displayed to a
user. In step S44 the process awaits the selection of a session by a

user and if a user selects to join a _segsion in step S45

t he

application which is identified in the session 20 paranmeters for the

sel ect ed sesg] @drastiveNGhethodNanD8tep sHBN@C sdgsidien oxtfadiissk of the
application profile or profiles in step S46 and in step S47 the QS
manager . déepimes esesbionpParaieteersr bhi he metvonk rdatabasei nalIn

profile for each |level of service. The current term nal

25 rofile is

detected i n step S88.the session| announpgenens: dsnogenenates an ifhet her
t he term nal profile matches or exceeds the application

- 98/ 42101 comprises merely an announcement opgn

bigeat address

and if so the S manhager creates individual
PimeRaOF ¥ e

- 31 - rofjle,
obj ects For ‘tehécprﬂbY?@t‘F'b?l HRe °F

S
nFRe #g38ton or sr%ﬁﬂﬂ?”rﬁ?'ocode at

the appfoprigiegé§¥f$niﬂn£$§p and- &lgéription, and the multicast

addresses on which the media types are available. -

‘In step S82 the SD tool receives the session

announcements and in step S83 the process awaits the

10 selection of a session by a user. 1In step S84 once a

user has selected to 3join a session the terminal

retrieves the application profile, and -if necessary the

session parameters for the selected session from the

network database.

15 - This method reduces the bandwidth required for the
Session announcement since it contains minimal
information. Although in this method- both the

application profiles and the session parameters are

retrieved, only the application profiles

may be

20 retrieved. Alternatively only the session parameters may

be retrieved and the application. profiles formed

therefrom using a database of application profiles and

session parameters stored in the terminal.

Although in the embodiments described hereinabove

25

if a user could not join a session as selected and with
the media types and formats selected, he is informed

accordingly, alternatively, the user could be informed



I nformati on handling code conprises the nedia type 5 controllers 43a,

43b and 43c. In step S51 the I nformati on handli ng code then
passes t hgo dafa2fgiti on to the application and thus i Lt he
session is I nvoked. If in step S49 it is dgtcyc'erhgn that t he
termnal 10 profile does not match or exceed the application profile,

in step S53 the application profile for each | evel of service is

conpared with the best ternminal prof |.J?§f= the resources which could
be available if no other applica on|s running at the termnal.

The best r g nal 1d e te 4. In st ep.. S55

it is then ?iett Eel(ramméhg’a erfé]éé 'h&/ fg%ééritn% n ? gb?? é:he ’Wgtc(ﬁ'ues or
exceeds th | igat i | e r | nfg d t hat
t he sessi oﬁ gtiat hﬁeér qui re‘%ﬁ evel efxaﬁﬁ;r]]fg{‘ cﬁ%‘rﬂe‘ﬁyﬁe b%ﬁ?o:&n%r because

the term ngbghestelCao Foin Car maNitimeaid |sH¥s3 ol withUtheChldleo N step
S59 the user is then given the option to cl ose down ot her

appl i cati omedia £ype bavimga formatr o€SMPEE2| ntlsé ajerntiital profiile user
declines, in step S57 the application is then cl osed and the process
t er ni nfit esmayf imedqate thaksthpre2are Hinsuwfficientndesonrceseo S59b

cl oses down other applications and requests a retry to join the
sessi on t h8upport pFBé@sslﬁ“é?%trr%ftﬁeﬁVéﬁﬁgnd thus it ‘can be

indicated- to a user that it is possible to join the
multicast session at a lower level i.e. MPEG.
Since multicast applications are made available by

10 way of announcement, since.there may be many multicast
sessions which a participant could join and thus it would
be useful for a participant to know immediately which
sessions could be joined. The method of Figures 13a and -
13b provide such a function.

15 - In step S90 the session organiser defines session
parameters for multiple sessions and in step S91 multiple
session announcements are made. In step S92 the SD tool
receives the multiple session announcements and in step
893 the QoS manager is informed of the application

20 profiles for each session or a selection of. sessions.
In step S94 the QoS manager is then informed of the
application .profiles and in step S95 the application
profiles for each level of service are compared with the
current terminal profile which is provided in step S96 .

25 In step S§97 the process then selects a session
description and in step $98 it is determined whether the

terminal profile matches or exceeds the application
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- 32 - . . If in step S5 it is determ ned that the best :
term nal pwmeo 98/4218k0es not mat.ch or exceed the application PCT/GBI80476E, in-
step S58 the user is informed that the sessi on cannot be joined
because the term nal cannot 5 support the |evel of service required and
the application Is termnated in step S57. Thus, if it is
determ ned that there are sufficient - 37 4esources currently avail able for
the | evel of service that is currently requested by the user,

appropri at e profiledims the selectedrsessionndéscriptidnyoandl ¢¥ sbe nedi a
streans to pass between the application 46 and the net wor k 40.

~ If on the otimenstepm®9% the asesr dsndaformed: khat ther sesgionscanabeabl e on

- the term nal could never support 15 the |level of service required, the
user is infgoimed. Thecaarmgryn bergipfermed by fier examplecthe

currently avail abl e _are insufficient but the tot al resource :

avai | abl e oPkarenanti @f c8ul 9TeEPpordiatte NGXL ccto(hthe segsipn; g

i nformed al | pw

free rek ou%cg%éhf%f%ﬂlcé?‘i’gsgfay ﬁ%:}ﬁ[“éag?r‘ggggﬁloﬁat IC')OBZ jgingedF hus
Figures 1la and 14p {]!ysbpakgga 12lse didldMined that the terminal
profile does not match or exceed the application profile
for the selected session description, in step S100 the
application profile for each level of service is compared
10 with the best terminal profile which- is determined in
step S101. In step S102 it is then determined whether
the best terminal profile matches or exceeds the
" application profile and if so the user is informed that
the session cannot currently be joined because the
15 terminal resources currently available are insufficient.
This may be indicated to a user for example by.an amber
light next to the session description on a display of the
terminal.

If in step S102 it is determined that the best
20 terminal profile does not match or exceed the application
profile, in step S104 the user is informed that .the
session cannot be joined because the terminal cannot
support the service. This can be indicated for example
by a red light next to the session description on a

25 display of the terminal. |
In step S105 it is then determined whefher all the

sessions have been selected and if not in step S106 a



initiation nethod wherein in step S60 a session organi ser defi nes

session paraneters as given hereinabove. 1In step 25 S61 a session
announce tog) hen made whi ch incl udes all of the ' aneters
Logetherr§§%%¢¢%ﬁticast addresses from which the ned?giéygggﬁgﬁe

avail abl e for WO 98/ 42101 .

PCT/ GB98/ 00761 - 33 - the session. 1In
step S63 the process then awaits the sel ection of a session by a user.
Once a user has sel ected a sessiOh In step S64 the application profile

Or Pr Of i | €3,dad i1 Cadbl-i S88bn S T2Y WhféR UHe FE8E nad Sk NheRnlal abase

of the application profil r sessi on paraneters Is stored

in the ter infdrmed'@bout thé dapabaietfadt PfoiHyd dasl SeAEdE apdr Opri ate
sof tware is initially installed and can be updated autonmatically

over the i nhe piiocesk) returnsTius stepc $Ishe IfFehnt BitepTsiiosd it fisers from
t he met hod of Figures 10a and 10b in that instead of det er m ni ng
t he appl i cdetermined |that phef usex rkast been inforniesl agbbutatthen profile
or profiles are determ ned at the termnal. The forner nethod requires
the tr&snmcapadility off iaiiningicakksef obhdesessponsn theoprecess and t he

terminates at step S107.

This process enables a.user to determine immediately
whether he is capable of joining a muiticast session.
Any sessions which have amber lights displayed next to

10 them will requife a user to close doWnﬂother applications
which are currently running on the terminal in order to
free resources. Once the resources have been freed, the-
process of Figures 13a and 13b can be repeated to
determine which sessions can be joined.

15 So far we have only considered the initiation of a
multicast session wherein a user selects a session to
join and the session is initiated using the media types
and formats given in the session description. If the
session is capable of supporting multiple levels, the

20 multicast level implemented by the terminal will depend
upon the resources available and may be selectable by a
user. For example, although the terminal may support
video in MPEG2 format, the user may be quite happy to
receive video in MPEG format. Also, although the

25 multimedia session may comprise both audio and video, the
user may select only to receive video.

- Once a multicast session has been joined, because



application profiles whilst the latter nethod requires only the

transm ssion,of the session description I nformation in the session
announcenewo 98/42101 In step S65 the QS manager is i nfarCEGBE00T61Ie 20 -
application profile or profiles and in step S66 the application
profile for each |level of service is conpared wi th the current
termnal profile which has been detected in step S67. In step S68 it
I's then determ ned whet her the tenwinal profile matches or exceeds the

application 25 profile and if so, in step S69 the QoS nanager creates

i ndi vi dual Qne agaeiral anayhbei operatingn othten cepislicetions whiehr nati on
handl i ng code at the appropriate level. In WO 98/42101

PCT/ GB98/ 00 #mhsume resources, this embodiment340f the spzgsent the

application identified in the session ~description is. then |launched
and  in stdmvesition hmonitorsntbenmerfiormante ngfcdde preeekce n@BAmat i on
to the application whereby in step S72 the session_is invoked. 5
If in step pts agcexddnglyed AfaSeeRcin &igurg 9, each Bedia YRS not
- mmeh, of exgecd Uie DRl LA L gapeahl AGE, S PR T
peri | © whi %throller- 43a, 43b and 43c. Thus, the QoS manager 44d
is given information on the quality of service currently-_
provided and is further given information on the
resources currently available from the terminal resource
10 monitor 45. In this embodiment each of the media types
are adapted separately. If a session has multiple levels
comprising different formats for media types or the
possibility of selecting the media types for the session,
when the resources available at the terminal are
15 determined to be insufficient, the level of service can
be adapted accordingly. Further, a user may select
different media types to have different priorities or in
the session description media types may be given
different priorities. For example, if resources are
20 limited, video may be given preference over audio.
Figure 14 is a flow diagram illustrating the
particular steps for producing the further service when
the terminal resources are .insufficient. In step S110
the performance of the media type is monitored, for
25 example, information is retrieved from the code handling

data such as information on packet losses and for the

processing of graphics, the rendering performance can be



Is determined in step S74. In step S75 it is determned 10 whether the

best term nal profile matches or exceeds the application profile and
if soth i»s I nformed that t he session at a part vel
cannot cﬁ‘yrbz)ﬁ{"fi)??be j oi ned because the term nal resoklr:g)ég%c’&dr"rglently'
avai l abl e are insufficient in step S76 and the process term nates. 15
If in step S75 it is determned that the term nal profile does not
mat ch or exceed the application profi+ , the user is inforned in step
S78 that the session cannot be iTed because the term nal cannot -

support the . rvice 0 T of; Fi €5 . .and 11b
differs f rB‘ﬁf‘r‘ﬁé’m%e' rrIg’t ﬁé‘é’%ofwagi &IJIFe?%fgg&%%ngd‘g Fg’%gl}%é%g'ppl I cation
S NOt. lyAhfs n d fdek -|é}§§ﬂ j s oRaP! be

j oi ned. I%aﬁgl%%nésﬁ?aﬁpgn of F‘%gur S ??Latda}‘:?d 11br@ thg ggpl i cation

is only |ap ican! Ry Qeticrted.l i gifeih sZep 5231qUAECSs’ detidededessi on.
Figure 12 illusfrates an alternative nethod which can repl ace steps

S60 to S64that thHaguperfdemahcetdrops below A\AWBesR3Dd, in step
PCT/ (B98/ 00761 - 35 - alternative

met hodSi n $04;2 $80is detarmined géhether any oficthegwediss divpephaweeters in a
net wor k dat abase. In _
a lower format. If none have a lower media type in step
S$113 the application is suspended and the user is warned
that there are insufficient resources currently
available. If there are'media'types of lower format, in

10 step S114 the media type which has the lowest priority
is selected and in step S115 the. format of the media type
with the lowest priority is reduced. The process then
returns to step S110 to monitor the effect of the change
on the perfbrmance.

15 Thus in accordance with this method the service
provided at the terminal can be adapted to suit the
resources available.

Figure 15 illustrates the steps taken in order to
increase the level of service. In step S120 the terminal

20 resources available are monitored. 1In step S121 if it
is determined that the available resources are above a-
threshold the process proceeds to step S122 where it is
determined whether there are any media types having a
higher format which can use the available resources. If

25 not the process returns to step S120. If there are media

types which have a higher format which can:use the

available resources, in step S123 the media type which



step S81 the session announcenent is generated and this conpri ses
merely an announcenent on one mnulticast address 5 which gives the tine or
times of tkepoHPApON Or sessions, a session nane and BETGBIBITGN,

and the multicast addresses on which the nedia types are avail abl e.
In step S82 the SD tool receives the session announcenents and in step
S83 the process awaits the 10 selection of a session by a user. In step
S84 once a user has selected to jgj;n a session the term nal
retrieves the application profile, and-ﬁf necessary the sessi on

paraneters for,t igeSaliRst 89a32aB1aN Adetfiddl® whichNHaddr kndamdhpeat 15

This nethod reduces the bandw dth required for the sessi on
announcenentprfbfLey isé dewuimined atidiitfbtep S1Rafehentotmat of Allieough
in this nethod both the application profiles and the session

par anet ers dibghest priordtydmediay type aipl increasedr bthubeusing &t 20
retrieved. Alternatively only the session paraneters may be retrieved
and the applleastosope @f | the faaickable resourgesm e proaeasitden of

application profiles and session paraneters stored in the termnal.
Al t houghSi n ¥eEuERGCER fFRR &k topmanitps khewEfect of rthe ¢hang®y| d not

Lol ected. he 1o I Bhoraed nanagetcbidity Bioure d e Bz Whe FRPSoul o be
I nformed . arbitrating to determine which media type is to lose out '
when resources become scarce and which media type is to
gain when resources become available. The form of
10 arbitration which can take.place can be rule-based or can
be operated by any suitable algorithm -operated, for
example, using fuzzy logic, or a neural network. . The

information which is processed in order to make a

decision regarding the changing of the level of service

15 is:
(1) any failures of the media types;
(2) application profiles;
(3) terminal profile i.e. current resources
available;
20 (4) priorities given to media types.

Although this embodiment describes the session as
being announced, an alternative implementation can use
invitations whereby participants are contacted
specifically to invite them to join a session.

25 As can be seen in the embodiments described
hereinabove, the present invention is applicable to many

different applications. In a video conferencing
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- 36 - of the nedia types and/or formats at which the service

coul d be : For exanpl e, although the user ﬂﬁ& to join
a nmultimedra session with the video medi a type haviﬁgfa %&é%i

MPER2, the termnal profile 5 my indicate that there are insufficient
resources to support this level of service and thus it can be
indicated to a user that it is possible to join the mul ti cast session
at a lower level i.e. MPEG - Stnce nulticast applications are
made avai |l ab 0 . u n lyN he e ny

mul ti cast engdié??%bngﬁgﬁfgﬁpgﬂggr€¥§Fgﬁﬁft§8uﬁ§ %Bfﬁgggnggugﬂﬁt woul d

be useful I 8ePeibbCi pant Bﬁfi?%%é&”“ﬁﬂiaas WhheB withS€EREONS could
be joined.tﬁﬁe ngthog of Figﬁres a and _&ég p?oviqglsuch a function.
15 _ |Pa§‘i:§§i§9ﬁtbh‘ivlﬁ£55b@épﬁr Y SehvEehtNBA .SeSThOsuch aRarameters
for multiple sessions and in step S91 nultiple sessi on announcenent s

are made. hppliieat$6d ttke Srdmfiguraticreceanging heforil tthel evidesi on

announcenents and in step S93 the QS manager is infornmed of the
appl i cat i opronferepcef | knowsor thech mumhemn and a tdéntityn of stbei ons.
In step S94 the (S nmanager is then inforned of the

10

15

20

25

participants. In the multicast application the service
is offered by way of announcement and participants can
join the session in response to the announcement. Thus,
in this embodiment. the configuration of the service

occurs individually.

The monitoring of the resources to the terminal in -

‘oxrder to provide the terminal profile can be achieved

using. any known technique. 1In the first embodiment the
technique of interrogating the registry in the  Windows
operating system has been described. However, in another
technique an application could be used to directly
monitor the resources available at the terminal.

Though specific methods of enabling the comparison
of the terminal profile and the application profile are
described, the present invention is not limited to the
specific methods described. The present invention covers
any method including the transmission of the application
profile to allow the comparison to take place at the
terminal, the transmission of the terminal profile to the
information provider to allow the comparison to take
place at the information provider, and the transmission

of intermediary information which allows the terminal



application profiles and in step S95 the application profiles for each
| evel of. service are conpared with the “current termnal profile which
i s provi dewggs/aateap S96. 25 In step S97 the process pPUPGBISH0Z6EL S a -
sessi on description and in step S98 it is determ ned whether the
termnal profile matches or exceeds the application WD 98/ 42101
PCT/ (B98/ 00761 _ - 37 - profile for the
sel ected session description, -and if _S§ in step S99 the user is

i nformed that the session can be 1(3)| ned. The user can be infornmed by
for exampl epiBeile ol AEHEN gl ikaliich) I ¥ X164 O I déagedd S
description~o I splay of thé™term nal in step S98 it is
determ ned thabkelfkem.cr m nal profil e does not rratch or exceed the
application profile for the selected session description, in step S100
t he appli camsonipr cllieas ffromathel efetegding embodimendisyarthe 10 ‘
with the best termnal profile which is determned in step S101. In
step S102 | preselﬂtemm@mmeﬂrma%r for an Himpraved cinformapioni| e

mat ches or exceeds the plication profile and if so the user is

. “inforne8 thiransfer fentEel; %ﬁrmn'emm [thepEepgRRERspERARLESE he

at the terminal to process the information is determined
and compared with the currently available resources which
is determined by monitorihg the current status of the
terminal. By directly comparing the resources required

10 the transfer of information can be more accurately
controlled.

Although the present invention has been described
hereinabove with reference to specific embodiments, it
will be apparent to a skilled person in the art -that

15 modifications are possible within the scope of the

invention as defined by the appended claims.



15 termnal resources currently available are insufficient. Thi s may
be indicated to a user for exanple by an anber- | i ght next to.the .

sessi on dgpagiepio on on a display of the term nal . yGRosrod7k | N Sstep
S102 it is determ ned that the best 20 termnal: profiIenges not match or

exceed the application profile, in step S104 the—user—s—nforned that

t he sessi on cannot be joined because the term naI ﬂ%m support

the service. This can be indicated foy, exanple to
_ degyerare "o A

t he session description on a 25 ay of the term

step SlOSaMis%hen determ ned V\/net her all the sessi ons hav’e Been
sel ect ed ot in step S106 a WD 98/ 42101

PCT/ GB98/ 00761 - 38 - sessi on

description for which the user has not been I nformed about the

capabi lity1Qf | coRitRell appirtivd fi¥ contrdBifmy OERES tiaheEesy 0F step S98.
If in step S105 it is determ ned that the user has been infornmed about

the 5 capalformhyioh toi ai remoté appdreturrs thencontrolpapparatus
term nates at step S107. Thi s process enables a user to determ ne
i mmedi &t el gomprisings - ' :
determining means for determining resources required
at the remote apparatus to process the information;
monitoring means .for monitoring the resources
currently available at the rémote apparatus which is to
10 receive the information;

- comparing means for comparin§ the resources required
and the resources currently ava'ilable at -the remote
apparatus; anci

- control .means for controlling the transfer of

- 15 information to the remote apparatus in accordance with

the result of the comparison.

2. Control apparatus according to claim 1 wherein said
control means is adapted to prevent the transference of
20 information to the remote apparatus if it has
insufficient resources currently available to process the

information.

3. Control apparatus according to claim 1 or claim 2
25 wherein said control means is adapted to control the

format of the information to be transferred to the remote

apparatus.
eet Has Been ReplacedTt
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whet her he is capable joini ast se55| on. Any sessions

whi ch have aober |ight gm'gm"rmmmm themw Il require a user to

cl ose downwas dser21ppl i

t er m nal

in order to
freed, the

det erm ne whi ch sessions can be joined. 15 SP THES SHEE‘H‘:N\AS BEBNY

ree me
process of Figures 13a and 13b can he repeated to

h are currently r uNnNPETYGBAS/0UTEL
Once the resources have been

considered the initiation of a nul 44 cast sessipn vvhepgﬁ:mcgg user

selects a session to join and the session is i h-+atet—ustag—tire

types

apd foesBteoli dppairatuBeasedrdidngdeac anyt iprecediing hedaim

session is capable of supporting nultiple levels, the 20 nulticast
i mpl emrent ed bycltdihgr maselr woperdblend contrqlpomaﬂns r dpur et ting | abl e
and may be sel ectable by a user. For exanple, although the t erm nal
may support prefevredo deqwRrREENts nfier the moh%yaﬁﬁa&él
recei ve video in MPEG format, Al so, aI t hough the 25 nulti rredi a session
may conpri seC%Pﬁr&l}El Beans bedsg opexrable tt?sé?"“}wesetp&:tr%ﬁﬂ@r‘?%srecei ve

vi deo.

VO 98/ 42%01 reun.red w:.tgu go't?:a%\es ?':Sesslo%r}:cgezlss q%%% ed I%I.ecbajfj

- 39 -

10

15

20

25

the remote apparatus and the preferred requirements for

the remote apparatus.

5. Control apparatus according to any preceding claim
including second determining means for determining
resources available for communication links. to said
remote apparatus, wherein the first determining means is
adapted to .also determine the resources required for
transmission of the information'over the communication
links, and said comparing means is adapted to also
compare the resources required for transmission with the

resources available for the communication links.

6. Control apparatus according to any preceding claim

wherein said control means is adapted to allow the

transfer of information to the remote apparatus if the .

resources are capable of allowing the processing of the

"information.

7. Control apparatus according to any preceding claim

wherein said resources required define requirements for -

the information to be processed in a plurality of formats

_
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HMIIIHIIIIHIIHIIIi'il'm

nedi a

| evel



the termnal may be operati-rg—other—appticail ons which consune

resources, this enbodi nent ommm“ HH I nvention nonitors.the .
perfor man gi€ service a nmlm cordi ngly. i gure
each ﬁ@ﬁa ?@pe 5 has a 44 and Qieigﬁgab?gfomn

controller 43a, 43b and 43c. Thus, the QS nanager_44d I's given
I nformation:on .the quality of service currently ~ provided and is
further given information on the rresources currently available from

the termnal resource 10 nonitor 2546 rn this enbodi ment each of the

diat d t I |tiple | I
Comri 51 g W £ FBPorteR i R b bea i oot “Bratiol pittpofif , °of

sel ecting t 0 h

avai |l abl e tadt& tg:rc‘tm}éna)?mfa(r‘]jeie anﬁggtégr%fnjé e |1trlrs ffcr en@ the | evel
of service d‘oﬁpaubléaeuaaﬁmw régcirid|of theFLEézﬁt%e @p;smtdmy sel ect
different nedia types to have different priorities or t he session
description nedia types may be given di fferent prr or| ties. For
exanple, if resources are 20 Ilimted, video may be given preference over
audio. 5 8. Conitpale apparatud |aneaidifinha lany tpradedindieclain

particul ar steps for producing the further service when the term nal
resour ces henaidyrgaid ekﬂf"nﬂi‘\tjs?’épt{%lbe transferred qamprisesofa t he nedia
type is’ rmnrtor d, for npl information is retrieved fromthe code
handl i g PLUTAILEY, GEntHBeF B b RAGTIH TAPTyadRE! ShIJeantrol maande

is adapted to separately control the transfer of each
type of information.

10
9. Control apparatus according to claim 8 inecluding
configuration means for configuring said remote apparatus
to both transmit and receive at least one type of said-
information in dependence upon the result of the

15 comparison.

10. . Control apparatus according to claim 7 including
means for determining the maximum resources of the remote
apparatus, wherein said comparing means is adapted to
20 compare the resources required and the determined maximum
resources, and said control means is adapted to control
the transfer of the information in accordance with the

result of the comparison.

25 11. Control apparatus according to claim 10 including -
means for indicating if the resources required exceed the

resources currently available but are met by the

1|s Sheet Has Been Reﬁlace




processi ng of graphics, the rendering perfornmance can be WO

? 8/482_-1 0_1 wmﬁo@red IuI"m"I"mu"IllmHa""ef|C:Dgﬂ:;;B ?E/ SSZTT%WGHGBMWGI
capability and the deficrene recessin menory can be

det ect ed. If in step S111 it is det ected that the perfornmance drops
below a threshold, in step 5 S112 it is determ ned whether any of the
medi a types have a lower format. é none have a lower nedia type in
step 8113 the application is susp nded and the user is warned

that there ’?m currently avai l able. If
there are mg |a ﬁ'?)‘(%?gl{a ower r'%el(’)rmat |'n 10 step S114 the nedia type

whi ch has the | owest priority is selected and in step S115 the format
of the nmedia type with the lowest priority is reduced. The process

t hen r afur nSontrylcapphratus aodording ¢octladm 3f whereihasgid on
the performance. 15 Thus in accordance with this nethod the service
provi ded at ciomtiodr meaals iaradaptedteadaptivialy kontrol theofermat

avai |l abl e. Figure 15 illustrates the steps taken in order to

i ncreas® t hofl ethe dnformatien transfemped) incdepemdence upon the

result of the comparison.

13. Control apparatus according to claim 12 including
means for .detecting errors during the transference and/or
10 processing of the information, wherein if a format of the
information is available which requires less resources,
said control means is adapted to change the format of the
information transferred to the format requiring less
resources in response to the means for detecting errors.
15
14. Control apparatus according to any one of claims 1
to 6, or 8 to 10 wherein said control means is adapted
to adaptively control the format of the information
transferred in dependence upon the result of the

20 comparison.

15. Control apparatus according to claim 14 wherein said
control means is adapted to change the format o©f the
information transferred to a format which requires more

25 resources which can be met by the resources detected as

bei.ng currently available. ' _ .' ’ 3oV e
| ' N338 SVH 133HS SiHL
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20 resources avail able n step S121 if it IS

determ ned that the avail abl e above a threshold the
process Rﬁg@?ﬁﬂﬁl to step ﬁ‘mﬁmﬂﬂ@ﬂ m‘ determ nepc%%t?ﬁﬁﬂt here
r

are any nedia types haV| n format which can use

avai |l abl e resources. not the process returns to step S120. If there
are nedi a types V\/m ch have a hi gher format which can use the

avai l abl e resources, in step S123 the medi a type which WO

98/ 42101 48 - PCT/ G898/ 00761

- 41 - can uﬂ? ge ava %b e _resoyrce \g?)lc he hi ghest
priority i 16 et EPRFRR aﬁﬁai’"ﬁ UBBCEPEHipg, 1‘bf {9 claimpPdq poq¢

t t f th
Puar | bl o Tkfely Ml ¥ gasItn (Bed HaWh Biriorirs B 8ha808Re00 |07
the eff eCt%ﬂé¥é@&ﬁh ﬂlat ?aid control fedlls f@né‘tgﬁﬁtélédtbncghgyéf 9 thus

has the jo ating to determne whic type 1s to | ose

out L WRE RIPNFTES becmxscayﬁrﬁ JH INESHmAEIbA ttddEnd the gain

when resources beconme avail abl e. e formof 10 arbitration which can
t ake pbaceprborbeies!| tabasadcountan be operated by any suitable

al gorithm operated, for exanpl e, using fuzzy logic, or a neural
network. The '

'17. A method of controlling the transfer of information
to a remote apparatus, the method comprising:

a determining step of determining resources required

10 at the remote apparatus to process the information;

a monitoring step of monitoring "the resources
currently available at the remote apparatus which is to-
receive the information;

a comparing step of comparing the resources required

15 and the resources currently available at the remote
apparatus; and

a control step of controlling the transfer of
information to the remote apparatus in accordance with

the result af the comparison step.

20
18. A method according to claim 17 wherein said control
step comprises.‘ preventing the transference of information-
to the remote apparatus if it has insufficient resources
currently available to process the information.

25 '
19. A lmethod according to claim 17 or claim 18 wherein
said co.ntrol step comprises controlling the format of the
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I nformation which is p to make a . deci si on regardi ng
t he changing.of the | e“mmmﬁg"’@lmm" i s: (1) any failures
of the nedwo 8MIte1; i cation profiles; PCT/GB98/007613) :
terminal profile i.e. current resources avallable; 20 (4)

priorities given to nedia types. Al t hough this E

descri bes the session as bei ng announced, an altern & SHEET HAS BEHV
i npl enentati on can use i nvitatieng9 -whereby par tijci pantREPLAGEDE

cont act ed specifically to invite themto join a session. 25— Ae
can be sedmfommation torielitmansfexiced ridcthe remoterappabatus.t he
present invention is applicable to many different applications.

In a video conferencing WO 98/42101 S

PCT/ GB98/ 00761 enbodi nent ,
part|C|pant§0m%aArﬂ#thﬁﬂtécﬁangﬁgpépeﬂﬂﬁi°ne °fh€¥§%ﬂﬁckglﬁ°céﬁflgured

i n accordance with the articipants wh t at I
Cuch an - inglding he srePCohARRFng SRS BFRESFEES, FRAYIRBDORES |

conf erence KOS, t 0, TSt Alhs | AbLSYn Phid omparing step

includes the step of also comparing the resources

‘required with the user preferred requirements for the

remote apparatus.

10 21. A method according to any one of claims 17 to 20
including a second determining step of ldetermining
resources available for _QAmmunication links to said
remote apparatus, wherein said first deterﬁining step
includes determining the resources reguired for

15 transmission of the information over the communication

- links and said comparing step includes the step of also
comparing the resources required for transmission with

the resources available for the communication links.

20 22. A method according to any one of claims 17 to 21
wherein said control step allows the transfer of
information to the remote apparatus if the resources are

capable of allowing the processing of the information.

25 23. A.method according to any one of claims 17 to 24
wherein said resources required define requirements for

the information to be processed in a plurality of formats
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participants. In the nultT?EEﬁf?ﬁﬁﬂT?%ﬁion t he service Is offered by
way of announcenent ﬂmmm'“ ' can join the session in.response
to the anrgysgeIpNt "”mﬂﬂl s enbodi ment t he Corifé'l?éﬁ%?doﬂﬂ of the

service 10 occurs indi¥idualMys '+ The nonitoring of the resources
tothe terminal in ~  order to provide the termnal profile can be
achi eved usi ng any known technique. In the first enbodi nent the

techn'i que of interrogating the regist %ﬁ in the Wndows 15 operating
system has been descri bed. However, i another t echni que an

appl i Cat | Oflyf Qi BRckEeHpbErLLRS ddd saia BN LSy 83 PUkEEREVal | abl e

at the ter Though”speci fic met . abl'ing tf
conpari son transfér e {efoimetion ofn £ ﬁﬁu&@%éﬁﬁ&%ﬂﬂé GRieh Ofpe e are 20
e .

descri bed, the present invention is not limted tot specific

met hods desgdgsdiefbes Ref PElos ExXrdmotey eAppaatiy/ £r S any nethod incl uding
the transm ssion of the application profile to allow the conparison to
take place at the termnal, the transm ssion of the termnal profile
tothe 25 information provider to allow the conparison to take pl ace
at t he 5 nf 24at i brmethod daccoxdinghsot rmys onsi ofi claimsf LiTntt n23li ary

i nformati on which allows the term nal - WD 98/ 42101
PCT/ GB98/ oostsgrein said information to be transferred comprises a

plurality of types of information, and said control -step
comprises separately controlling the transfer of each
type of information.
10

25. A method according to claim 24 including a
configuration step of configuring said remote apparatus
to both transmit and receive at least one type of
information in dependence upon ‘the result of the

15 comparison step.

26. A method according to claim 23 including the steps
of determining the maximum resources of the remote
apparatus, comparing the resources required and the
20 determined maximum resources, and controlling the
transfer of the information using the result of the

comparison.

27. A method according to claim 26 including the step
25 of indicating if the resources required exceed the

resources currently available but are met by the

determined maximum resources. —
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- 43 - profile or ' lon. _profile to be deduced

therefrom . Asmmgﬂmﬂaﬂm&ﬂuue f or egoi ng enmbodi nents, the

present i Nwg3ég/2f01pr ovi des L ed infornation 5 PCHGBI&E076bNt r o}
. arrangenent since the resources required at the termnal to process
- the information is determ ned and conpared with the currently

avai |l abl e resources which I s determ ned by nonitorffigati =0t
status of the termnal. By directdy conparing the rﬂgﬁtﬁ‘@@;’ HAS) BEEN
10 the transfer of information can be nore accurately BEPLACED! ed.
Al t hough t hggpr egeplbthode Adceirdidy eseTeEh 2Bedhereinhahe NEdAaNET W T T
reference to specific enbodi nents, it ~wll be apparent to a skilled
person in t§e arthd hainfdbmationfi txansferved passi beentrbiiled: heirscope of
t he i nvention as defined by the appended cl ai ns.
CLAI M5 dependencé€onpon! thepxresuls odr thentcopgarigarhestepnst er - of
I nformation to an information processi ng apparatus, the control
apparatus conprising: 5 : first determ ning nmeans for determ ning
resources required-at the information

5 29. A method according to claim 28 including the steps

of detecting errors during the transference and/or
processing of the information, and, if a format of the
information is available which requires less resources,
changing the format of the information transferred to the
10 format requiring less resources in response to the

-detected errors.

30. A method according to any one of claims 17 to 22 or
24 to 26 wherein the format of the information
15 transferred is adaptive'ly controlled in dependence upon

the result of the comparison.

31. A method according to claim 30 wherein the format
of the information transferred is changed to a format.
20 which requires more resources which can be met by the

resources detected as being currently available.

32. A method according to claim 24 or claim 25 wherein
said information types have priorities associated
25 therewith, and the transfer of each type of information

is controlled taking the priorities into account.:
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processi ng apparatus to process the information; nonitoring

o gt aioros MR = > 32t Gt bpiens 1o

determ ni ng the maxi num resources of the 10 information processin

apparatus which can be nade avail able -for the processing of t he

i nformation if the processing of the information is given resources
~allocated to ~ other processing opﬁéations by said information processing

appar at us; conparing nea 250r conparing the resources required

ppar at o s for conparing . .
apparatus. 3d-t honsE b le S SdpErdla g Hhe Ap ol g
apparat us; p3idessing of dathBy'#!pIEANLIP of Ynidld alihalrdirisledis! €r Of

informati oh to the I"'nfornmation processi ng apparatus i n accordance with

the result tab contedIAPpaatus comptising:Control apparatus according to
claim 1, including indicator neans for 20 indicating to a user whether the

resources requi-detexmindng heans fordetesMiniNg ¥isourcdd Fegifidedt i on
processi ng appar at us. 3. Control apparatus according to claim 2,

wherei 5 saatt ithei ot ractearamote appayetwd i ¥te ppocedscthe datahdm t he
resources required exceed the resources currently 25 available at the.

i nformati op gisteributedapaansgm;s. 4. Control apparatus according
to claim2 or claim3, wherein said information =~ to be transferred
conpri ses a pl uRgRiterdng: peansfer gonitkoring sesownses cuarentdivd

I ndi cat or nean i ng . operative to indicate to a user the type or types
and/ or for A% 133%38rgF0§§§t§IbF SPRRtEoAPRATXARYSEn be processed by said

i nformati on processi.n apparatus. .. _ . 45
5. control SERRRALDG BRRRRIGH CPRPARIG, B ARPHRCESIORETES sai d
contrgp  anfPdie | feBBARLEH eIy 4N 14B{ST GECHHE Oby! Wi ON O
the information processi ng apparatus It | as I nsurficrent resources
currently gemolcabhppadakusGeand he information. 5 6. Cont r ol
apparatus according to any preceding claim wherein said control means
is adapted to ceontgoltineahsrfmt contided limigothet pooicéssrg tofidaftar red to

t he i nformati on processi ng appar at us. 10 7. Control appar at us

accordi ng by &he ar®caghgreneoten apparatyy iscacoprdabbe withcdber ol neans

. for setting user defined requirenents for the information processing
esult of the comparison.

15
34. Control apparatus according to claim 33 wherein said
data comprises a plurality of data types, and said
control means is adapted to control the processing of the
data types such that each remote apparatus only receives
20 and processes data of the type which .it is .capable of
processing as indicated by the respective resources of

the respective remote apparatus.

35. A method of controlling the distributed processing
25 of data by a plurality of remote apparatuses, the method
comprising:

a determining step of determining resources required

iis Sheet Has Been Replaced Tt
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apparatus, said conpari I ng operable to conpare the resources
required .W th bothqm gmg utﬂﬁ'ently avail able at the information
pr ocessi NngWemSAZHI us (v 3] B i ned requirenments PCR/GBIR0761 :

i nf ormati on processing apparatus. 15 8. Control apparatus according
to any preceding claim including third =~ determ ning neans for '
determ ning resources available for communication |inks [teHis SHEE HAS BEEN
i nformati on processing apparatus, whergjrn.the first det¢rm ni E& W I'S
adapted to al so determ ne the resources required for transm.s R. the
i nf or mat i onyROrRYEbrt BAcho FaMtteatdgatd ks, tanproeedscehpardata narns is
adapted to al so conpare the resources required for transm ssion with
t he resour cesdistributedf manhbe; conmmuni cati on |inks. 0.

Control apparatus according to any preceding clai mwherein said control 25
means i s adapt e@tm&it@#nﬂ@t@ﬂrﬁ!; SO LORING HKAFVIF IS (GHETIR B Fat i on
processi ng apparatus_if the resources are capable of allow ng the
processi ng %_Ya-i-hégiﬁf atnkhpoRr each remgte apBARAMNSiyppar atus according to
any preceding claimwherein said resources uired define.

requi redents for2tFRIMPAFHRG AT OCBE‘PBF&BQSEQﬂr’FG%%“’b?%? FIWERd 30

f ts by the infc ti ' | [

ndapted . and, the GRetaREeRs G eRt I PATAL IARIE R e (B (GaaEAT 1S
ith th f inf ti. [ t us.

Ge ! ReHbEE AR AR Re s andl O OO e ey o ebedi ng-oi ai m wher ei

satd informati oy contfoRCtlfte YonttcATHg e ArBbebdinbYofladmes of

i nformati on, and sard contro _ nmeans 1Is apted to sepafately control
the transfep,Okngady ladtth Ofehdte! #Bpafltus i abdordarcetwoth agmar at us
according to claim1l, including configuration neans for configuring
sai d i ppor npbsantpPoECthe OmpAIdstinistep.both transnmt and receive at
| east one type of said information in dependence upon the result of the
conpari son. 13. Control apparatus according to claim 10, wherein
said control neans is 10 adapted to adaptively control the format of the
i nf or mat i on36randf @ethed nagepedipgcdo clajpmn3bnhwheredn siid data
conpari son. . 14, ntrol apparatus according. tto claiml i ncl udi ng
nmeans for dEPEPERARGSerd o?ggrailﬁﬁr P%g a2  F¥ReFer 8 esfffdfo?"ﬁﬁiég%ssi ng of
the information, wherein if : f I_nf t 1 | 84 A¥@Lhabl e
whi ch requi P&%ﬂ'ecs‘) %rrgi,s%ﬁ c%‘g‘,‘é]gélfgi%gn#lgl b%ggr?s% sﬁ'é{aa df’aata Hde

15 that each remote apparatus only receives and processes

data of the type which it is capable of processing as
indicated by the respective resources of the respective

remote apparatus.

20 37. A method of providing a service over a plurality of
terminals connected over a network, the method
comprisings:

a determining step of determining resources required
at each terminal to prov_ide the service;

25 ‘a monitoring step of monitoring resources currently
available at each terminal;

a comparison step of comparing the resources.

T
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adapted to change the format of the TAformation transferred to the format
requiring | ess re ﬂmﬁ se to the neans for detecting errors.
15. Colo dalazivaPar a Hﬂ“"""ﬁ@iﬂany one of claims 1pQ/dhosdds?’ 1 2
wherein 20 saird contrdl Feans M ssadapted to adaptively cont r‘ﬁ? e format
of the information transferred in dependence upon the result of the
conpari son. 16. Control apparatus according to claim15, wherein

said control nmeans is - adapted to hange the format of the information
transferred to a format which 25 I‘-E(?&I res nore resources which can be net

b h I I .
Ayrrtet ﬁo{:lez? r'g'}e'l ?%F%gat %ﬂﬁ §elr%§ns (ﬁ“ﬁ%ﬂ}"ﬁr}ét [ on ﬂfg gﬁf%?ﬁ%t i 0%7

processi ngt@ﬁggﬁgiusan&he met hod corrprl sing: 30 a first
deternining step of deternining resources required at the information

processi ng appasagoftiel PELEPSSEt BentPODLIRG| €he service providedecond
determ ning step of determ ning the maxi num resources of the
i nf or mat i oat preaxds sitegmdnadr ains réspdnsean the thee ramiltablof f thet he

processi ng of 47

t he i n%or neomparisonhatepecessi ng of the information is given resources
allocated to ot her processing operations by said information processing
appar at us; a nonitoring step of nDnitoring t he resources
currently allable at .t he i nf.ormgti.on essi.ng a aratu 5

a conparinsg pethed Agcoxfing gﬁﬁ?ﬂbQ ﬁﬁFP&H FREV €§ources
currently available the i orna l.on Qcessin rat S and he maxi mum
Fesour ces ?qvhse?nrﬁ%nﬁseonrgpr%ce WPRLRER C8E 5 By “asa

control st@gngj_ng?gt r Oééi&lg g%%%c%ﬁt geﬁ%f&ﬂerg oijyat %gt"ﬁ %ﬁ%ﬁ?{;f or mat i on

processi ng apparatu§ in accor resu son step.

10 qp18. compgggérgl PP 2 H%uifém@ﬂegrPJ,nggcﬁhgaggS%gb t gd; grocessing

of data by a plurality of processing apparatuses bnirol apparatus
conpri si Ngéomparison- stlip Stcdi¥iddd) NEoRBARENGOr edher NBdt NJogesour ces

required at at |east one processi ng apparatus to process the data in a
di stri but edeguinenents and the reseoarcdsdef a;a‘cmltra;-minmis, bad saidr m ni ng
t he maxi num resources of said at | east one processing apparatus which

can be nadeonvrplaifter ocomprinescessthingf the typeiaof i sermidcerocessing
of the data is 8e%en res urces allocated to other roce55| n oper ati ons

by said atPFe%ided Rt g temRingh 47 dgpendence upon gFBH’-ﬁg means

for |to n e rently avail able at said at Ieast 20 one
processi ng g g%%aégﬂi’ggfssgg

39. A method accordixig t6 claim 38 wherein each data
type may have more than one data format, each. set of .
requirements includes requirements of the or each data
20 format, and said control step includes the step of
setting the format of the service provided at each
terminal in dependence upon the results of the

comparisons.

25 40. A method according to any one of claims 37 to 39
including the step of setting user preferred requirements

for each terminal, wherein said comparing step also
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conparing neans for conparing the resources required and the resources

currently avail able at -sgi ~processi ng apparatus; and
control nﬁwos)skmrolcont’rmll " fr I)Im sing of data by saiRCEHGBNI6L one -
pr-ocessi ng apparatus in accéerdance Wwith the result of the conparison. 25

19. Control apparatus according to claim 18, wherein said data conprises
a plurality of data types, and said control neans is

control the processing of the datgetypes such that s£ﬁ§%§§ﬁ f Soﬁ%EN
processi ng apparatus only receives an processes dat & _of ¢ REPLY _Q

whi ch it "S-ﬁggaalas heP 5165 B Tdifpa PG 2ERE Réquiedidnties U Cthe e
resources of e respective processing apparatus. 20. A met hod of
cont rol | i nggbbeides Wittt €iie Pusees Preferraint fedyipepentsl i apndfthe
processi ng appar atuses, the method conpri sing:

48 service fipmivitisdr nahi ngasthep véspectiveni nenmdaal cebsrequired
at at |east one processi ng apparatus to process the data in a

di stri but edcontmrelled in response skeohledtespitniofy the CHFPYELEOR| ni ng

t he maxi num resources of said at | east one processing apparatus which
can be Bades&e®-l able for the processing of the 5 data if the processing
of the data is given resources allocated to other processing oper ati ons
by said at | east one processing apparat us; a nonitoring step of
nonitoring resources e il ahl i d_at _ e

processi ng égparﬁ lﬂ'&e;tcﬁgé Q&J:Xr&:‘fﬁg ggrr%g?lt négf?ést%% 8?s§%§% n%wtﬁg

resour ces 't a4 {1 1 DBCbRAOURGER-AIniGHT T BEBDY 8Y0 ddbbEndhingl d at

| east one processi ng apparatus an e nmaxl resources of sai at

| east one pLAGeIRidds aPPatRbUhetiitk, wherein saldCUUmpdriigPseép
controlling the processing of data by said at |east one processi ng

appar atlgs | A nRAGAEA IR Widp (dE 480! dompatiiey cEn@aregairenents of5 21.
(0}

A et ho f providing a service over a plurality of term nals connected
over a mhievydgvide withotheorpsoarngs of the netwoxkfiasd- theer ni ni ng
step of determ ning resources required at at |east one of sai d

term nal s t semwideleprbvidedyi 86; each terminaly decosongxodd@dni 48 step of
determ ni ng the maxi mum resources of at |east 20, one said term nal which
can be nade resRANAR &g Jghe eeswll ik Fhe (fmpariseRr £tePrven

resources allocated to other processing operations carried out on said at

| east one term nal ; - a nonitoring step of nonitoring’
resour cyryent]y avaika R l,eas n i rpiynghs; 25

a conp so%%‘t ed1 o?g%}gér%afgkﬁgggﬁg‘br et;%ougrnegs&rl%qﬁlfr g:fd.av%ﬁ{ %"ﬁemr’eggur ces

currently aygid.able aka$di d Rnth@ASt HESp! eifbRakiedNd diite NB¥epUMOEESOUS CES

of said at
configuring each terminal in response to said comparison

step.

20 43. Apparatus for providing a service over a plurality
of terminals connected over a network, said apparatus
comprising

determining means for determining resources required
at each terminal to provide the service;

25 monitoring means for monitoring resources currently
available at each terminal; |

comparison means for comparing the resources

. 1is Sheet Has Been RerlacedTr |
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| east one termnal; and control step of controlling the

e e, o I e e e,

service over a plurality of term nals connected over sai d
apparatus conpri sing:

49 _ " first determ ning neans for determ ning resources required
at at least one  termnal to provide the service; second
determ ni ng nmeans for determ ning The®naxi num resour ces of at | east one

term nal which c be, npde avail able for the.servicge (f. the service is
given 5 TEGRIRA 24 oEBE HOPGUELRE, CHFEERELY,BIAMLAE BRI 4 at
| east one termnal, nonitoring nmeans for nonitoring resources
currently tﬁf?ﬁ"&%'e aaﬁd at | east one term nal ; compari son

Teans f o  COMPAIdd Y dadeiid W T Y Bthef ihd for RISy s da CUT rent | y

avail able at said at least one term control neans for
control Ii R t BAcher ¥éLMiNADViLied rabpdake oto! adfd QeBult be'nEngl in
response to the result of the conparison. 23. Appar at us accordi ng
to cl & m Zompaxiaoting i ndi cator neans for indicating to a user whet her
the resources required exceed the maxi num resources of said at |east 15 one
term nal . 24. Appar atus according to claim 23, wherein said

i ndicator means is operative =~ to indicate whether the resources required
exceed t héd4esARRAAUR aSrordingatrplaind3 whexgin srid SREVIFR terninal .

20 25. . at us _accqrding to claim23 or claim?24, wherein said
service réiﬁﬂ‘?“é‘éoquéhetﬁﬁeugg & @"'}ﬁ%ﬁ't ofatia; XYPeS. PR fornat s,
and said indi [ . tiyve to.indicate to a user_the type
or types é%%%ﬁqc%sr'na odr lfs%?unlé]f%'g%}q%ﬁ% said Wﬁé%a%owlpﬁ%c%ssed by
sai d I ) Al t | ce. . Appar at us
_accor1 | ng%%?)é %%ér@%%%%%ﬁsﬁzg %%é&\/ﬁig{g@éﬁf _ssal sceorm\ﬁ ce son. requires
the use Oingard Yisahihptall €8!compdes dakrs kbt Bfrfé&@ifeméﬁtﬁ W rements

of said service conprise a set of requirenents for eac type,

Sf'ii d COWpadliéql.‘ésourcéeaqﬂﬁ éacndeéiﬂinhQ,Caﬁﬁars%_i@a%xﬁﬁtolﬁméaﬁwi rements
with the resources of said at 30 |east one termnal, and said control
means i s dodnpdupted sed sat theetgpesefviservice prowiidded st eamchl at | east

one term nal in dependence upon the results of the conpari sons.
terminal in dependence upon the results of the

15 comparisons.

45. Apparatus according to claim 44 wherein each data
type may have more than one data format, each set of
requirements includes requirements of the or each data
20 format, and said control means is adapted to set the
format of the service provided at each terminal in

dependence upon the results of the comparison.

46. Apparatus according to any one of claims 43 to 45
25 including user operable means for setting preferred
requirements for each terminal, wherein said comparing

means is adapted to also compare the requirements of the
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50 27. Apparat | ai m 26, wherein each data typ
t han one data format, mim iimimﬁ rerrents I ncl udes requirenments of the
or each “Kfﬁﬁghoﬁorna ‘means i s adapt ed pex/GBIs/doheal :
format of the service provi ded at sald at |east one termnal in
dependence upon the results of conparisons. 5 28. Appar at us _
according to any one of clains 23 to 27, including user operable nmeans
for setting preferred requirenents forgpaid at | east one term nal, wherein
sai d conparing neans is adapted tao al so conpare the requirenents of the -
service W tfoif€ce with &l peeéfedded £6qiizementssaandosuid domtrsl i s
adapted to control the provision of 10 the service at the or each
respecti ve heafikNas adapEe@ons ccontidlk tles proviside of the ngearvisme.
29. Appar atus according to any one of clainms 23 to 28, including third
det er mi ni ngateeashfoespectiventegminadbuin cesponsaite the trrswbe @f k,
wherein said 15 conparing neans is adapted to al so conpare the reqU|renents
of the servthe @pmparpgon. resources of the network, and said control
means is adapted to control the provision of the service at said at
| east oﬁe termnal in dependence upon the result of the  conparison.
20 30. aratus _accor di i, e | 2 e sald

- RR3T AhURaRGCRE Y Y GhE) BF Blatde’d 1N ¢

cont rol contl I on ans for confl guri1 ng sai d

least one tefahlaliny" secondPUdterminilfy CHEM S¥br determining

resources available in the network wherein said comparing

means is adapted to also compare thé requirementé of the
10 service with the resources:. of the network, and said
control means is adapted to control the provision of the
service at each terminal in dependence upon the result

of the comparison.

15 48. Apparatus according to any one of claims 43 to 47
wherein said control means includes configuration means
for configuring each terminal in responée to the

comparison.
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