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PCT/ GB98/ 02544 | NFORVATI ON RETRIEVAL SYSTEM
This invention relates to an information retrieval system i s of

parti cul ar catlon to tel econferencing facilities ver the
"I nternet” Jt"’g@ﬁ%i& 5 fmited thereto. In tghl S specrflcafq@ng?/ﬁzsg erm
"tel econferencing” is used to descri be a facility for allow ng the
sharing of information between two or nore individuals at | ocations
renote from each other, using telecomunications |inks for the pur pose.

Tel econferencing facilities include the capabil.i t¥ t 0 support voice
communi cati on between the pamwmmm,‘\ E E iliti

apabilities such as the

10 transfer,

of data,

text vi deo i m not e

bet ween t he parties to the call, of information in the form

ces
parties to the cal IBh‘se‘P‘ée“t'gﬁgﬁ ted B T%‘B{g’"\é?tf""ﬂﬁvwaégyftﬁm ﬁte'sc%%f"n&'é'ﬁ' st udy
t he sane dat aapgiisetidnati teldcpnfamyicibg fardigids fpoavided ovemihd i“InveayetT ot $s bet ween

three or
excl uded.

1§e!u9rqeé {h%§e’torﬁ|!i”tl'f1§: %!ec .cé&\(,%é’ tpd "QJ'AC)AH Y&cﬂg‘: fs'tﬁ§d to des@fibe

of data in

not

text or I mages

from one user atfecibimdomhallowing @Becsbarmgr@ lofefmt@nd&t\ﬁeanﬂ'\@rﬂefﬂmsr"dﬁ‘éé!tﬁ*fes can
be- quite | engfabxocatgénst %&9%}# rtlacﬁ Gther, faeng réﬂé&rﬁﬁnhﬁ@aﬁoﬁs giRstianihal . 1 n

many cases, a docunent be studi ed may be avail able from an
i nf ormati on nE@HRORk EHEFQP&J?'H"Be ft"df"%d“ﬂﬁd*’of*‘%a‘&aﬁa%’er to sUPReE p¥RicRent | y.

However,

It | SomPRRABY R aétRNeE@rtheqcéh.ésﬁ elith adiayl taapabidieyi dichl ésy tRO

generate the necessaQ/wad ress or arc f"%rmammn?vm as a J‘é¥a, Uni form

transfer, b een the parties to the call n the form text,
video images (possibly, but not necessarily, of the parties to the call} etc, such
that all parties to the call can study the same data. The facility may be used for
: multi-way calls between three or more parties, but calls involving only two parties
" are not excluded.

18 = = The transfer of data in the form of text or images from aone user to another
1;agcording to standard Internet procedures can be quite lengthy, if the document to
- ‘ba transferred is substantial. In many cdses, a document to be studied may itself
- be available from an information network and could be called up by each user
4 tﬁdependenﬂv. Howet/er, it is inconvenient for each user to have to individually
20 generate the necessary address or search request {known as a url: “Uniform
. Resource Locator”}, as such requests require a complex string of alphanumeric and
“punctuation characters to be entered, for example
. http:/fwww.bt.co.uk/about/site/how/index.htm. Unless all Users enter the same
address (which in turn requires that they all know, or are told, the correct

25 - character string) they cannot access the same information.
A system is described in the present applicant’s International Patent
. 7 Specification W098/13995, published on 2™ April 1998, in which users connected

& “’t'ogéther in a teleconference can share a URL with each other. This may be useful

_ 5 far instance when a person wants others with whom he is talking to see the same
3 WWW page at which he is looking. To share a URL, a user either manually types,
or ccples and pastes the relevant text string into an HTML (hypertext mark-up

' '~ﬁ»-language)-generated text box in a shared field to which all the users have access.
':+The shared field contents are made available to other users through a dynamically-

generated hyperlink. All other users can then load the document referred to by the



Resource Locator"), as such requests require a conplex string of

al phanuneric and punctuati on characters to be ent er ed,
for exanpl e http://ww. bt. co. uk/ about/site/ how index. htm Unless all
users enter ”%ﬂo%?ﬂ?zs add;ess (which in turn requires tha}a%ﬁ@ﬁm 4I4 know,
or are told, the correct 25 character sgring) they cannot access e sane
I nformati on. ' A system is described in the present applicant's
I nt ernati onal Patent Speci fi cation W08/ 13995, published on 2[err] April
1998, in which users connected together in a tel econference can share a

URL with each her. . This b seful . for instance when a person wants
others with Wn‘g ﬁ‘é °"“;L'"Pa‘?'{:§%dm§'o'u%"é%’ef' %’ssﬁﬁﬁlyﬁwggﬁgseéf t%r‘%ﬁsﬁ’é" is
| ooki ng. To shehaeaceer URling, aands daes endthemtmnd@h | Yret ingieigyal users eccesophes and

pastes, the rel t text. i ng i h rt ” -
| anguage) - gene?ea%{'g'(lgl lis}é'gﬁhﬁgﬁi ?\cgg'ﬁg{?gtr %rﬂ%{r 3%’%@&&%?1’&% Etl‘s ﬁ%gﬂgggs have
access. The thhsewmel “dage’-d contents are made avail able to other users

through a dypam cal \Xzording toIRBEPALEHR HYRRIL | tRkre A brodidB@ranUsREmatian t hen
| oad the docunent referred to by the

2 URL'BIpVEISYERTIEMBHSIRchE IpashRvo usesintpifaces <308 iRy MIeITagRinaYing fi rst
user transm t Smeshsafos eeedding an u,sfei(;me;ﬂbe c:]Rﬂﬁssad’y}#teH mf,omaafsi oN rétflegkner at e
an access instructign, | isclosed in the, . present applicant's

"t ornatonal SRS g PRRERO e e se AR BRI R TR s Py or

August 1998. Huoamewitting, tthese ¢rwoors it thathmee ruskry ingerfaces, e sigsat reonteivngnacessary
character ' d en.. .ol Vi ccess
the. et wor Ky EibvAkor@fiprthe Viher RE! biturablBeikd Bparllid Updt Tondth U Snd

di fferent ver sfietiig¥al ggommandssigns! 't &xgasmit the retrieval command to the information

database to retrieve a specified item of data.

According to a second aspect there is provided a method of controlling an
information retrieval system comprising at least two user interfaces, each user

15 *interface having means for accessing an information database system by means of

‘retrieval commands, wherein one, controliing, user interface transmits, to one or

more of the other user interfaces, a signal containing a retrieval command, the
‘other user interfaces operating under control of the retrieval command signal to
¥ transmit the retrieval command to the information database 1o retrieve a specified

20 item of data. _

In this way a user can minimise the amount of data to be transferred
between himself and other users, allowing one user to access the data from the
correct address on behalf of all the others, without the need to individually
‘generate the retrieval command.

25 This allows one user to take control of other users' user interfaces (for
example WorldWideWeb browsers), thereby ensuring that all browsers stay in
lockstep throughout an online meeting, seminar, lecture etc. When used in

'-'cbnjunction with a textual “chat” application, or a teleconferencing system, this

_ "capability dramatically enhances the utility of the WorldWideWeb for group use, in

30°7B6th synchronous and asynchronous contexts. Many types of application can be
- énvisaged e.g. online business meetings, entertainment, and education.

Preferably, the user interfaces are linked to each other by a server

" application. The instructions sent from one user to the others by way of the server
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I nternational Patent Specification W6/ 37068 describes a systemin which
dat a is pre-loaded into a storage nedi um associ ated with each user's

| ocation, so that identical data can be accessed for inspection by each
user in respo si ngl e command from 10 one of the us ver
this system rgﬁﬁgl%lggsat hat the data to bejaccessed is known ?%?/cnwwvance
so that it can be stored at- each |l ocation ready for use.

According to the present invention there is provided an infornmation
retrieval system conprising at |east two user interfaces, each user

i nterface having neans for accessing an i nformati on dat abase system by

means of r et riB#aPe GoAREFJEstrugHanWhHEr B genarab will pe the, agdreisaof tEneR[ATi ng,

user i nt erf acenfoafatihaftsicH ko bé RAsaved.t | NQ, to one or nore of the ot her
user interfaces, a ii %nal cont ahnl n% a ret user
bei n§

th
i nterfaces ¥pe s passhtY. t@'Sn‘stc?l a pt“ﬁ% t? &f" ?‘?rg\/tg(f%' Fﬁ%’rﬁ

signal to trangmiltantbisly, etprocevsainay be appdiedmweneckit thetreeeiving wersatanéirm dstabase
to retrieve 5. @Qg czépgq:é)h{rgl &1398‘55 ¢ lnterface for thls r{/ﬁé:ggé %kng\ottfger Yysef cond

aspect there i 6d of contror formation
retrieval systtarosivplyi smmgvsaemlreaswetm qpsé? hPYR one fcthe ¢sgt Hntgdeges

interface ddARULIRE O RARSChEb ARRERRdrdesBr bREQISIRL ik cargpdah@&ae.%ap Sist em by
nmeans of retrieva commands, wherein one, controlli user | nterface

transmts, to GNErENIHRANE T OPPssiSHaTY themselyesatranshyitcy P'é’&%%ed infoepasien)

containing a rafdfdsevatheqemmn@,usbrheomrheé dldﬁd?rﬁondtﬂft@ﬂfeaﬁ@é? users. oper atl ng
under contr of th retrleva comma ransmt t,he

h
command 25 Yo the i ?c?f"f’?ﬁ?ﬁ '(5'?4”5‘3?a5&?§8‘°f‘%“¥ esf“r“fde 'ésesﬁ'g&lf"ieg}rf ?’

dat a. teleconfedencnbd] iagplieations, whieh faae recantiyisatddhty beromet avaflahiat a to
be transferre t roups ofhﬁegplgl %\&%ﬂgqu Q% v%?lﬁrtg tallﬁltloo%’ycng)t@?% H‘EEI‘ to

access the data rom t e corr all the others,
w t hout the newkﬂoswimbwpmﬂsysugbﬁérﬂ@tpe'fh?ﬁé wetems*ea)'aw eleseriprgnees to

This al | ows ong, k&8lp drfd Joa{?aleeqasﬁ\@hy s VRS grdsifEs usé}S@{erfhé’H @Upaes (for
exanpl e 30 V‘brldW deWeb br owser%s% her e ensuré'_m% ail gl browsers stay
prffols whyep

in | ockst ep'® heSugPRigates with a;sprygnbasad applicatioy Wi REPEE" When
used in conj untaid €N erdht Bhar, tigsétsuedn ah&txt labels om pydges athic reppéseat both

t el econf er encl ggwg%iétsea d otE rus raspa% can Ry edrd%nata ng lhg ragl\%q}:%ﬁu& gt 1111y

of the Worl dwW use, Sy nc ronous an ronous
contexts. - “*pavieriul pgrpm aod fe&#pic}t éaaetmf a:anplyeaiemn ioterface. e,Me'gW adfrthésee

busi ness meeti QEfeme RiBR! 21'RBRE basta ABIpH YA ALK -each teleconference tak
Preferably, the us‘,“er interfaces are | &E%d to ea‘chegct;heereclg{/‘ e(:l nscer\eeers

appl i cat i on2C TPfacq iRs Aiferandn gwtg@nfoem &ﬁetﬁweamyéﬁdq*df%@%i fRefemirkngy of

the server part in conversations as they go.

An embodiment of the invention will be described with reference to an
improved teleconferencing system of this type, which is the subject of the
" International Patent Specification W0S8/13995 referred to above. This, in turn,
25. makes use of the Acculab “Millenium CT*” {Registered Trade Mark) platform, a
commercially-available PC-based device described in International patent

% "specification WO98/13993, also published on 2™ April 1998, _
An information retrieval system according to an emnbodiment of the
----- ' pfesent invention will now be described, by way of example only, with reference

3050 the accompanying Figures in which:

‘.a-.",;__

Figure 1 shows a diagram of the system platform and its context;
Figures 2, 3, 4, 5, 6, and 7 relate to the prior system described in
WO028/13995, and will be discussed later



3 may be a search instruction, but in general will be the address
of the item of I nformation which is to be retrieved. To
avoid the possibility of two users attenpting to performthis operation
si mul t aneousl 4Bfc0CeSS may be applied wherein the recei H!?sﬁ
confirmthat ‘g ?ﬁ‘ey accept ‘control of their user mterfaceis‘ gP 2

pur pose by anot her user. Alternatively, the systemnay be set up to
have one of the user interfaces designated to have control of the
interfaces of other users in a specified group. In thi S arrangerrent

t he ot her users may.thepsel ves tran addr ess
to the controlli ng)‘:l')gé' gssf%f"?'ﬁ'l“ﬁﬁ' rgprﬁfeé’éaet‘?ﬁr?g?ré Eegc?'heren envﬁ%%r?%"t 10
The present | mitaintwidch ths spsteiopera®s| y suited for use with Internet-based

tel econferencing aFH?gluhcé'ié g Q&een@mt%enqxrﬁm{geﬁg W%t}!m%tf M 1 ﬁgenttugn.t\ﬁc&?ge

avai | abl e. Ow gr oups of ld to talk to
each ot her usrlngi appleqﬁammg lswetiefhééhdﬁrm%@f(ﬂ ‘é’°§MNBW§b R@P’S&Whese syst ens

aI | ow t el ecenf er enGsurd 9o itustrt as,ggmwnmog%tgpg]e{ ed relatively easily via
a graphical user interface (GJ). This 15 comunicates with a server-based

appl i cation which d#e b dlufiratesha B@d‘ﬁF’e‘”E‘&ﬂW showing|the faguestedhURL liethe User s
can see text kigialahd @embTRgES Whi ch represent both t hensel ves and ot her
users and can take dvanéa e {‘)}f é e relku %{l t\'/e rlyt ui o \ﬁ v‘%‘%g vveerrf ul
control and f eedba d8¢% 2 Sl diggramiiueip 'l?s PR ?ﬁegsrf Ye RY° 61t hese
systens fol | oeoratrols the bewseassdathees; aphor i n whi ch each tel econference takes
10 " Figures 13, 14 and 15 illustrate in more detail the information flows
between the client and server applications in the server.
The operative elements of the system will first be described with reference
to Figure 1.
Each user has a personal computer 100 and a telephane 115, connected,
16 respectively through the “internet” 1056 and the normal telephone network (PSTN
“or' ISDN) 110, with a server 120 under the control of an Acculab “Millenium CT”
'chbaéed system 135, which provides the teleconferencing facilities to aliow co-
ordination between the various users, and between the telephone and internet
%" connections, as described in detail in International Patent Specification
20~ W098/13995. This teleconferencing system provides a management and control
unit for a network-based teleconferencing system, the unit comprising:
i) an interface for outputting controf signals to a platform for
establishing audio connections across a network between users;
if} an interface for receiving contro! signals from at least one platform
25 for providing a graphical user interface to a user for use in controlling the network-
based teleconferencing system; and
fiiy access to a database for maintaining, Iincluding updating,
management data relating to one or more existing teleconferences
such that the management and control unit can receive control signals
30 input by a user at the graphical user interface in respect of a teleconferencs,
output control signals to the platform for establishing audio connections, thereby
eétab:lishing a teleconference connection between the user and at least two other

‘users over the network, and output management data to the graphical user



20 place in a different "virtual"™ room Users can wander fromroomto room
t aki ng part in conversations as they go. An enbodi nent of
the invention will be described with reference to an I mproved

tel econf er enowB@s/pigsd em of this type, which is the subject ghréRRnises

I nt ernati onal Patent SpeC|f|cat|on W0O8/813995 referred to above. This, in
turn, 25 nmakes use of the Acculab "M Il enium CT" (Registered Trade I\/ar k)
platform a comer.ci al | y-avai |l abl e PC-based devi ce described in

I nt ernati onal patent speci fication W08/13993, al so published on 2[err]

April 1998. eval %{/ 0 an
enbodi nent of 'nﬁ[uface dur"éqs%ek'g{' entl éﬁﬂaﬁ\% rfénro%%bef ﬁ%s%qu ?)rg&% %
exanpl e onl y,tewcpfhfeqee¢¢erence 30 to the acconpanying Figures in Whl ch

Figure 1 shows a dipage@piy Ofhet h@ww@t@rrap{e@écmmea%ngt AetQRAL &xile the Fi gures
2, 3, 4, 5 6, and 7 relate to the prior stem described in W08/ 13995,
and Wi | be dﬁn&e&@gggﬂ recsjving control signals is an m erface to a data network, such as the

4 internetF lP@AiéreedSemtfodWéhCé”lﬁﬂi&hbrCeﬁa@W B8R1b @hjop Righfquiing audio-
tel econfer enC| encw ront é’ﬁ vmmt hi n wr‘n ch gpq s%sdtﬁeweﬁ per aetg’ cad .
Figure 9 15 aQRSERaioh SN Tniny RNTAGFPHEES, & RIS IR WeR BT SRt ¢ 1
interface. Such embodiments can allow users to work on worldwide web based-
material yet not require that they
i) set up calls via an operator,
10 . i} remember DTMF control codes,
iiy invest in new telephony hardware, or
iv) install specialist software.
This system avoids the problem, particularly associated with carrying
voice s}gnals over packet-switched protocols, that voice quality is contingent upon
15 both the bandwidth of the connection to each user being sufficiently large and the
overall performance of the network being above a given threshold. This makes it
Qifficult to guarantee an acceptable level of sound quality for aﬁ users at all times.,
-_'_I'hére is also a problem caused by delays in digitally encodin-g. speech from eath
user; this means that users hear their own voices repeated after a delay at the
20 remote end(s) unless all users wear headphones. Finally some service providers are
seeking to ban, limit or charge extra for services which use demanding protocols
such as Remote Procedure Calls {RPC).
The management and control unit can be supported by Internet-corinected
servers, such as a Web server for supplying documents, and a Java server for
25 coordinating remote interfaces, whilst the graphical user interface may be provided
at a client, also connected to the internet, The management and control unit can
then provide a powerful and very versatile tool in providing audio-conferencing.
Conferencing systems according to preferred embodiments of the present
invention can combine the ease of use of a GUl-based system whilst also
Soﬁlgv_‘eraging the reliable voice quality associated with the phone network. Such
%“Sygte_ms can impose minimum technical or cognitive requirements on each user
= 'a;r!;l preferably use established protocols wherever possible.
P The. system can allow anybody who has simultaneous access to an

. Internet (or similar) connection, to provide the graphical user interface, and a



Java "applet” running in the left-hand frame of a WrldwWdeWb browser; 5
Figure 10 illustrates a nmain wi ndow for the applet; Figure 11
illustrates a browser wi ndow show ng the requested URL in the ri ght
hand frame; - Flgure 12 is a flow diagramillustrating the
processes by ??:9(1“%2% user control s.the browsers of othel§ g”i”ﬁs‘“
Figures 13, 14 and 15 illustrate in nore detail the information fl.ows
between the client and server applications in the server. The
operative elenents of the systemw | first be described with reference

to Figure 1. Each user has a personal conputer 100 and a

t el ephone 115, Seg@fatctifeatdy, diglizblenhanaline to sE{Hpt FRBIRY He¢RE and Fledrrdomm highhs and
t he nor nal telmmngemtém{cks(PSTN or ISDN) 110, with a server 120
under the control of an Acculab "M ]Il en cT" PC-g?sed soystem 135,

whi ch provides the f‘él%ﬁ%ﬁf“%f’bﬂ@l §7g'er ﬁfﬁeﬁ frﬁeedft"‘tbaseaf’?"b dged 1o maigtaif nat i on
bet ween t he va:pdmsleus&nﬁatroanfbebiet:weeacm haet elTeghbfematich cat éichet for

connecti ons ed . nt nal t 8l fication
o s 1350 ane R paRCor e B ésﬁkﬁ‘u"‘r’n"’pd e e E’31"“"%"%1‘*es g‘aﬁgﬁg{‘s{e)rreﬁtare

control urksingf the siystes. ek - @ase@ Bmoea}wlm@ﬁ%mgary?sdvemset\hbo Ui t
conpri si ng: connected. 1) an interface for outputting control signals to
a platform for ‘est abl i shing audi o connecti ons across a network between
users; NPy only s there Bp maedior Bters KL@MemRe cadtel edes Pyithesdd r om at

| east one pl atdfmeede knBQrth@bﬁ&hiedmhﬂﬁeraonEWbbr@i&ibadﬁeﬂ'eibéﬁﬁé’r&lﬂ:‘é@cﬁrObé\ user
for use in %{)nt IIln t he netwo ﬁ’t based,te{ff nferencin %tem and
iii) access % &S RNABEE Y55 FAD FeRPsHheY, outgrine, eﬁg”lfpﬁ‘éf?‘?eﬁ nt

managenent datmaovechat pmgiotatioone amtheror e exi sting tel econfer ences

such that the ”H“a%ﬁ‘%!&} rtgigﬂslygtgﬁat EQha B h%edc“'&ﬂh o%e?'ﬁ(f%m?&ﬂb n%#wgarkg,nf%l' s 30

|nput by a user at t 1 user ace Inre
t el econf er enceexample a lggst gxtansive netwerk %'pgmrl Intetnst.tskieh p¢ awmpanvf"mtranet"-

establishing audi o ¢RROREdARS belitheddWware runﬁa%%hlthsmm thel RLEGARA €T ence
connecti on and at | east two sers over the

etween the user
net wor k, an% W@Pewﬁfnag%mﬁfef@am platform andy? dpfRbass|is E&séﬁb'e'

= A World Wide Web |{WWW)-based graphical user interface {GUI) can

control a teleconference using this systemn. No additional software is necessary at
_the{'éiient and the system can be available to any user with a Transmission Control
“Protocol/Internet Protocol (TCP/IP) connection to the Internet and a phone line,

20 The system can be made capable of keeping track of several parallel
teleconferences each of which may involve several users. Each user can be shown
the appropriate information detailing where they are on the system as well as
where others are; this information can be updated whenever changes relating to a
given user occur,

25 Each user can preferably control aspects of the system which they have
the privileges to change. This should preferably be done without creating a
conflict.

' N Finally the entire system is preferably designed so that users can be billed

' _“a'ppropriately.
SO'W _ The system of the present invention is an application 170 which may run
":o-n ény computer f'orming part of the user group, for example the same computer
. 8s that supporting the web server 120. the Java server is built on an object-
' onemed client-server framework written in Java as outlined by David Flanagan

(Java in a Nutshell, O'Reilly & Associates Inc.]. Java client applets communicate



5 Interface during an existing tel econference for use by the user

I n managi ng t he t el econf erence. Preferably the network is
a tel ecomruni cati ons network while the interface for receivi ng cont rol
signals is anywhbsidsce to a data network, such as the 5 |

Preferred embodi nents can then enabl e users to enjoy high quality auéh 0-
conferenci ng which they can manage using a Wrld Wde Wb screen-based
interface. Such enbodi ments can allow users to work on worl dwi de web based

mat eri al yet not require that they i) set up calls via an
operat or, rrazp

i nvest in new pih é'b%%‘?t\)ﬂ sr?éveél "s'"g s°°kets °|i”e°ts Oﬂ‘\f)‘bt’ oL ¢85 fe“’eﬁegloa |st
sof t war e. the system ofhheinggrsiosiis wvayndgotisrecqmrolniietion petviees theaarpiets,
associ ated w t r ocol s,
That vol ce qualiy ‘il omer otBle b aRBL pBYRlcn AP KRy Ty £NERRRDH
connection to el efshe setteafrsgoustwq‘h krpwearsy | arge and the overal |
perfornmance pf the RRL WLk .Q%aaau@bpeﬁsn@buglfaé%rta&h&m@é %serlmrém@ﬁtssé R
difficult to gu arant ee an acceptable | evel sound quality for all users

at all tines. °ofgroupsefay movepetyesn gioypy @nd eaué'&tewe BlegrayRTesobreRsgi t al | y
encodi ng speech from&aub work b Smythdlies AMMANRISENMHealtiey Intb@ativel BEEEI OWN
voi ces repeat eg after t‘a dEI % gt the 20 renote end(s) unless all users

wear headphoneS™ B RET J° 8% 8Fvice providers are seeking to ban,

limt or charge extra huop:/desiVisiosis.anhi:80004se. bdediamablicndex dtrolcol s

10 has led to the development of a sophisticated database-driven Web real-time
teleconferencing platform offering such group services. RISE is therefore an ideal
environment in which the system of the invention may be exploited.

The system of the invention offers services which in several respects
mirror those of PointCast, Marimba and other ‘push’ providers, The crucial

15 difference is that content organisation and management is delegated to each client,
so that the users can freely control which Web resources are to be broadcast to
the group. S :

Figure 8 shows a group of such users” computers 100, 101, 102 linked
through the internet 105 to a java server 170, which has the individual users

20 ; identified as a user group by an attribute 160 stored in an address file 155 stored

in the server. One user {100) is defined as the controlling user, again by means of
a server attribute 165. {Note that throughout this specification each user is
identified by the same reference numeral as his or her respective user interface).
Each user 100, 101, 102 has a respective browser program 150, 151, 1562, with
25 which URLs of other websites 145 (only one shown) can be generated for
accessing data from the website, again through the internet 105. They are also

linked to a Java server
The system of the invention is operated in a manner which will now be

described,

30: .+ -~ The sequence of screenshots shown in Figures 9, 10 and 11, and the
information flows shown in Figures 13, 14 and 15, illustrate how the system of
. the invention is used. In Figure 9, the user currently having control of the system
has loaded a pair of frames into Internet Explorer. The left hand frame contains

- the program - a Java applet. The right hand frame in this example is the target for



such as Renote Procedure Calls (RPC). The managenent and
control unit can be supported by Internet-connected servers, such as a
Web server for supplying docunents, and a Java server for 25 coordinating
renmote interf ilst the graphical user interface may b rovi ded

at a client, al's6 connected to the Interget. The nanagenenﬂxgﬁ %88t ol

unit can then provide a powerful and very versatile tool in providing
audi o- conf er enci ng. Conf erenci ng systens according to preferred
enbodi ments of the present i nvention can conbine the ease of use of a
QUI - based system whilst also 30 leveraging the reliable voice quality
associ at ed wi t #l YRleregursiremads oFe. ampieth The "ushpusle uttepin thegefsband Hhameim

technical or coutiddo\eveabBE inffRMSWOhoRAGHFYGRIM0. and preferably use
establ i shed protocol s wherever em can allow

anybody who has sinﬁPP?nE%ﬁ%aé@gggg&%%%§HW“@ “Fd?@?&?gm%w§X§#HF|QW99
connection, t opipdecherwiésntthe ugiaphi walseruerer70. MhethreCsersatd, 401, 102 are all
searate ol tochibedlbeld 801 sRUBBRhAE f .5 R oSRLL Bt BE BN o
earlier cases, 11hevithas dxaseercl? lyings@dtroloofrthe btaavsers 151, 5Qadfahe ether
nformation SPeghd 461, REaGhs dftrel ABNG & UBEHIL! AByEABiflRL B8 hahe S
I nst ance | nages of the users involved I'n a tel econference so that, whil st
they are uEATYRY 17 Re sydtherpeen nefiowrad 6 sba thp ABtkte d 6B imay hegtensterragy body
el se Who is  within the server from one user 100 to another 101. The user currently having the

10 attribute 165 is the controfling user.

The main window contains the user interface. Three text fields are used
to organise URLs. The controlling user 100 types or pastes URLs into the top text
field which is editable {step 202)., Pressing the ‘Add URL’ button results in the

“new URL being added to the list of URLs shown in the middle text field (step 903).
15" The program conducts an internal check that the URL is of valid construction, and
"“witns the user if this not so (step 204). The middle text field contains the list of
Ué?-.‘s that the user wishes to show to other users in the group. Clicking on any
URL in the middle field, or clicking on the up/down ‘arrow’ buttons transfers the
*"URL to the bottom text field (step 905).
2_0:'"" The controlling user 100 presses the “PushURL” button to drive the URL
“to the remote users’ browsers 151, 152 (step 906). A status message stating
“Pushing URL <uri>" appears. The URL is rapidly distributed to all users (step
'907). A status message stating “Being pushed to URL <url>” appears in ali
users’ windows (step 908). The applet then forces each user's browser to load
25 ' the requested URL (step 909), as shown in Figure 11, All the users can then
" simultaneously view the results of loading the URL.

Figures 13, 14 and 15 illustrate in more detail the processes which take
pléce in the server and clients in order to load a new URL into each browser
beionging. to the group. Each diagram shows a sequence of messages passed

30" ‘between various objects. Fig. 13 illustrates themessage flow in the sender client
" applet up to the point where the URL is passed down the network to the server.
o Fig.' 14 shows what happens in the Java group-coordination server 170 in order to

‘rédirect the URL to all clients. Fig. 15 shows the response of a receiving applet to

the URL pushed at it from the server. The client-server architecture used can be



connect ed. Not only is there no need for users to renmenber
control codes but they do not need to know t he phone nunber of ot her
participants. Teleconferences can be 10 made private and users can change

t heir out goi ngyégg,ﬁmone number when they nove from onePICq&%%,@gdo

anot her. arly, this system could be used wth ot
I nformati on networks, for exanple a | ess extensive network than the
I nternet, such as a conpany "lIntranet"”. Ti ght integration

bet ween software running on the client, the associated 15 V\Y/\Y/Vserver a
tel econferencin | atform and a rid
oot et ench BaBkiTh! oL I AAh Ry SALARRSE, b310238) Bhemon commiarfar®

t el econf er encedistdbuted tobjestssyadumm reMoteandinbd-gwatatioof (MK eCG%BMGJcerrs@fy at
the client anoLtg' gs.System can be available to any user with a Transm ssion
Contr ol ocol /I nternet Protocol (TCP/I E%o connection to the Internet
and a phone |ine. 28he Java groupfpperdination ngefven PAPEdiRaph Bhe "é)?mké%ﬂﬂl ng

track of Se‘senﬁ%erfeé’ésaw 8hocatin &&Jns&mf %ﬁ@&ew&a@h 50fsedRighfe T@Ytol sueRl ve
several users. Each user can slbe shown ropriate information

P
det ai | i ng wher@ieft Seryferegiesisison (e igitgd oﬁeﬂlm as02) are passpthpRugh tiesy, o
t hi's i nf or mat | @anéddidn be;eupdan&darwﬁmewaef m:imarggm staltash mg user if currentlgi ven
user occur.

b t t f th
Syt em whi ch- thEYTREgerned & SEineCTih Biaterbiag 1180 SN e, ERBFBPars' "
preferably be donetod thauthangectht page ia the use(,‘ehfdwset (also defined as an “objectdl | y t he
entire SyStﬁn *%dpéﬁlfe? Bﬁpétg ﬂﬂ%' tgé?\gﬂntﬁﬁ)% L{Eh?’ts st 9:5 516@931‘9@ tné |UIREd’mtsh"

appropriate résent I nvention is
appl i cation 17‘01twn|03hthﬂrﬁiyspfaurpf fhe ugRy Wobe%lﬂ‘éﬂhﬁdﬁﬁi Ingprivae d7QA). F‘He user

group, for exagp| fed |f'ﬁ)3$atﬂ'€ cﬁmﬁﬁ?rand the é\&p&tﬁ@bsﬁ W&Wér ﬁgotﬁag oBRbrsser ver

120. the Java server ‘bu on an ent ed i ent-server
framework wri t‘l‘eé‘ﬁ‘“Prfh?J é?'é(e’a'ésegdf' I‘?’né‘éF WdB&\HSG' W%r‘n%@%?ﬁ 713 af‘ﬂ 299 a
Nut shel |, O Reinplti783)AsadtHeakasiviraCuser hakbartolijédt Iatiniag ecihputaobieal i2aat e

- 15 :Other objects 704, 722 are cresated during the process. Other objects, not involved
:in the essential processes to be described, and not shown in Figures 13, 14 and
« 15, communicate with the database, to store URL requests for example, or to

- ridentify who is entitled to 'controller’ rights.
Figure 13 illustrates the transmission of a URL from a user 100 to the
20 : server 170, for onward transmission to other users 101, 102. When the user
. “pushes” this button {step 801} (in practice, by “clicking” on it with his “mouse”)
a “push URL button” object 701 transmits this event to a browser control interface
frame 702, This frame 702 is configured to monitor for such an event, and on
detecting it {step 802) generates an instruction to send the URL to the server (step
25 . 803). This causes the interface frame 702 to obtain the URL character string from
the text field (object 703) and generate a new object “url” {(704) (steps 804, 808).
. This string is then written to the client object 705 {step 806) and thus to an output

object 706 {step807).

Figure 14 shows how the server 170 reads URL requests received f}om
30: one user 100 and routes them out to.other client objects 101, 102. The server
“r abject 711 and sender’s connection socket object 712 are set to run (steps 811,
5t B12). On receiving a character string the connection sends a message {step 813)

22 to an input object 713 which in turn instructs the server object 711 to control the

—————
-
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7 with the Java server 170 using "sockets" objects. The job of the

server 170 in the systemof the invention is to synchronise

comuni cati on between the applets, and to manage ot her client requests
such as indi Cgigggephli Ch user is currently in ~control Sosisdss OF
group Wb browsers. 5 The servgy is basically responsible for
managi ng state: users are nenbers of groups, nmay nove between groups,
and may nmake use of group resources. Previ ous work by Snythe et
al on RISE (Real -tinme Interactive Soci al Environnent), to be found at:

http://risel.labs.bt.com8000/rise. b e/ pyblic/index. hti 10 has led to
the devel opmerfPPB¥eYa" EYHA qc&satﬁ‘*dfstfgt@%gggfﬂw\;@Hsrvéﬁ*er h%h Intrygtion to
t el econf er encigagh pbrakémm16fsepigng). such group services. RISE is therefore

an ideal enviro nt..i n_which t- A em of. e.hhv i e
expl oi t ed. ﬁg&e'l]r‘?esr'gvgthévr‘ﬁth‘??etq%\g%n\eléeﬁ{ [ %Jr}'c} ? é?sgag%?\?i@géhsg%i ch in

several respedosruction. Whils thet Iistarer obieRol 21t Eepst to Mar istepaBZihdk ehthies ahpush’
provi ders. Bh%fﬂs%dn%gékﬁ to { fdR RN SEvérST fd‘é{epcé){:}).eﬂﬁy UcHAMISRLseH ynd
managenment is del egated to each client ~so that the users can freely
control whi ch afgase p 88W ke cabiagt d 22 dstepr BR3IgMehis trapgmitted tq sApplghaontext

Fi gure 8 showsohfecg728PndiielysthelwatSBrowserCTI) bb&ig i 80 10ad Qe URDEnd bédeesl

t hrough t he i:}}\ernet 105 to a java server 170, which has the individual

users 20 i deriffAfREENESY yser group by an attribute 160 stored in an
address file 155 st Biged 16 shaws thecproeessesmpldyed wisepr orfel 80}hei mmdef useeel as t he
control i nggusgpy) vﬁigﬁrl?sntotwkel FARPBarfifor trom the S&FeAE comtdiln %(E{ebcgcﬁﬁhe(u fe that

t hroughout thi's specification each user 1s ’dent 1 Fied by the same

ref erence nunmet| trarsntifssa gentinbrequestplsteapi 910) igethe jupgretQQadthip request Bejath user

100, 101, 102 haed ds R RAGHE Ve Y QYGREInd LY i thelaePibutkaidt 18545 thel defver

170. On receiving such a control request {step 911) the controlling user's

“computer 100 will diéplay the request. The controlling user 100 may have the

15 * authority to refuse such a request (step 912) in which case a message is

‘transmitted to the server 170 and thus to the remote user 101 communicating the

“refusal.? However, assuming that the user 100 accepts the request (step 912} the

server 170 modifies the existing application objects in the attribute list 165 relating

“'to the current controlling user 100 and the remote user 101 (step 913), to record

20 ‘the requesting user 101 as the current controlting user and to remove that attribute

* from the user 100. The user 101 has now become the controfling user and can
proceed as described above with reference to Figure 12 (step 914).

The attribute list may allow some users to refuse a control request 910,

and others to be required to relinquish control on request from any, or a specified

25 sdbgroup. of the other users. For example, in Example 2, discussed below,

individual participants 101, 102 may be allowed by the initially controlling user

- 100 to take control, but cannot refuse to return control to the controlling user 100

when he requests it.

Rl In an alternative arrangement shown in Figure 17 the controlling user 100

30%¥féfains control throughout. However a remote user 101 may prepare a URL, and

! fransmit that URL, by way of the server 170 (step 901) to the controlling user

'£°{00. The controlling user may choose to select or refuse a proposed URL (step

“'902) and, if selecting the URL, will then add it to the list (step 903) as described

above with reference to Figure 12. The process then continues as described with



25 which URLs of other websites 145 (only one shown) can be generated for
accessing data fromthe website, again through the internet 105. They are

al so | inked to a Java server The system of the invention is
operated in ayg9fiess Which will now be descri bed. 30 e
sequence of screenshots shown in Fi gures;49, 10 and 11, and % T/cnsslozélf"

I nformation flows shown in Figures 13, 14 and 15, |IIustrate howthe system
of the invention is used. In Figure 9, the user currently having
control of the system has | oaded a pair of franmes into Internet
Explorer. The left h fra nt ai ns t he progr - a Java applet. The
right hand fr &FfEePeF égué& Lo "%Jstﬁ‘?b“f"a}egét‘mP sprtroling user b0 rethins

8 al | chﬁtol,r‘tpqs}mﬂ”sumarbgatém apqa—lusérs 1ohe1oar | -push button in the
| eft-hand frame ndow. n Figure 10.
Figure 12 is a row cé’“?rglﬁn%ﬁs ?n\égr cﬁ 1%%'7\ r?:‘l\%sr'r?%tm%imf %Agv\garfsgk

pl ace bet ween sedugnessefp %tﬁcbomndetweqmmlmne rmetbmvmrajﬁa'lr,észem;h m@tL 102
are all 5 5cqnagehedofisages Hégmeqawﬂmadéddcsw Erbﬁgeégbm& fafe, L he attribute

|ist 155 of the server first user havi ng control of the
browsers 151, 152 ofhertaualipgpser 100 may glsq lore Ufths ovrﬁwee@ﬁﬁtqfdvﬂusden ity is

stored as anotkb@y usdt tgrdupUh 8 &&iasm ifheor playb8&. T8is chh Be abgmantéd bPSudEen in
Figure 16 that the attribute 16 be transferred thin the server

from one user "¥869%5 °§r96‘f“|?e‘f°"1€fiat'°1‘ﬁé” Qehef efertarncs ef?&!ﬁ‘ﬁg ag [ggscribed

in the earlier application.

10 The system of the invention can be exploited in any situation where
groups of people distributed over a Wide Area Network need to share visibility of
Web pages. Four example scenarios will now be described, with reference to
Figurs B. For simplicity, the same reference numerals will be used for analagous
performers in these scenarios, but it will be appreciated that different websites and

15 users will be fulfilling these functions in each example scenario.
EXAMPLE 1 BUSINESS - Sales

-The customer (101) wishes to obtain a mortgage. She checks the WorldWideWeb,
20 'and finds that there are a large range of options advertised, some of which offer
online financial analysis of her situation. Due to flaws in the design of Web servics,
or because of safeguards required by the financial services industry to prevent
customers making decisions purely on the basis of on-line information, without
professional advice, she does not have the URLs needed to “drill-down” from the
25 high-level websites to some key URLs which could prove advantageous to her.

On some of the Web pages she consults, there is a link to a respective
online sales representative 100. The customer clicks on such a link, which causes
her telephone to ring that of the sales representative 100 {see Figure 1: link 110).
-- Whilst the customer 101 is talking to the sales representative 100, the sales
30 representative asks for permission to drive the customer's Web browser 151, and
the customer agrees by clicking an acceptance. This creates an association in the
server 170, forming a two-member user group in which the customer’s browser

151 is controlled by the sales representative’s browser 150. Thus when the server

170 receives a “push” request from the sales representative’s browser 151 (step



10 attribute 165 is the controlling user. The main wi ndow
contains the user interface. Three text fields are used to organi se
URLs. The controlling user 100 types or pastes URLs into the top text

field which i@oe;,g}ﬂg le (step 902). Pressing the 'Add URL' %&ﬁ%%g?ults
n-the

in the new U eing added to the l it of URLs shown i e text
field (step 903). 15 The program conducts an internal check that the URL
is of valid construction, and warns the user if this not so (step 904).
The m ddle text field contains the |ist of URLs that the user wi shes to
show to other users in the group,_Cicking on any .~ URL in the mddle
field, or cli0Phgt gaANSHiE 'h%f“(fog%7)"3raf‘6\ﬁ° f fdﬁﬂé'ﬁdr'aﬁg‘f pryersgtribupgy (o

t he bottom t exist &4 bbicy (ke po YOHrowB& 150, nameifhbe eostbmearl'd biogysers €31. XiH)
presses the "PushURL" ton to driv L te.users'
browsers 151, 'i%eéw?ﬁhgg}@dg‘}w E% ssa{ieastrg%rggr%étsag gae(s?f’ asio%h%ﬂebr{’%g%u@r ﬁge URL
<ur| >" appear ghe BroavseiR1 50, can agriess thediata frorh gheewelisite 4146 (step 999 Jhepales  907) .
A status negs A - Bel rh > | I

Gser o' ai ndsee ernpidyddan H bl 45 Shiplal Hrod s 3ei@PBE W Jelet 10

| oad 25 the roabpiwisecarcemible & e gRTPMeraShe HSGRFSEM FGCETH Baspyordy| Peifthe users
can then Shditel AR @RUIKLS tYdnewiticddto RS Blistdmafs broadérnts 1t f2€ RdRburpose,

Fi gures 13, 13)é’?nd 15 illu tratfﬁ in nore detail Bh% Pr cesses whi ch take
place in the R DeNg SRS BY11°8 kPR Tog e GUStamsadCL PRER-URL i nto each

br owser bel ongi Wiet ehet didtofied Uias Itcatsd 4l magtaue apitionsvhichSapgees ce st

messages passed 30 . between various objects. Fig, 13 il.|ustrpat he
rossage 11 an it Do R ERE bPlanios” SuTRiek o O gebf vt R P RROIE oy
i s passed downt hewnwt werfdemt thet belinecanalysis of heiFifigancial sitvatien. vWhen Wagpens in

the Java gr OUR:'uﬁf?:Q{legiiQﬁJtisﬁéh \ﬁﬁﬁ Welreshftd shé‘?éﬁ & ug B the mér?é%%é.em the URL to

all clients. Fig. shows the response of a receiving applet to t he

URL pushed at it fromthe server. The client-server architecture used can
be o

15 EXAMPLE 2 ENTERTAINMENT

A football club, having a website 145, wishes to broaden the scope of its match-

day media offerings to its supporters. It signs up a radio station {user 100) to

Héliver multiple telephony/internet talk-shows linked to live broadcast match

20 -c':ommentary, using the telephone/internet interface shown in Figure 1. The radio

station (100) offers the services of talk-show hosts who are able to select music

and sound clips to be played over the telephone in traditional disc jockey fashion,

but who are also able to select photographs and other data relating to the match

from the website 145 (steps 902-905), and push them to the supporters 101, 102

25 |[steps 906-908) using the system of the invention, so that the photographs etc

can form the context for the supporters’ conversations. The supporters 101, 102

can also access data and photographs (steps 900, 801) for submitting to the host

* for transmission to the other supporters [steps 902, 903: Figure 17), so that the

' “supporters can control the context for their discussions under the overall
30""supervision of the host 100.

“" Alternatively, the host 100 may allow one supporter 101 to take control and

“*“fransmit “push” commands to the host 100 and other supporters 192 (steps 910-
" 914) himself.



repl aced by an architecture in which the applets and application

conmuni cate via di stributed objects through renote-nethod-invocation
(RM), CORBA or simlar process. The Java

gr oup- coor di Rgd dgpaefer ver 170 co-ordinates the client user /(':]Bhﬁ{ﬁ?‘ces by
al l ocating connection "objects" 712, 7135 (see Figure 14) to eac

client. Service requests fromthe clients 100, (101, 102) are passed

t hrough t hese connection objects. URLs are broadcast to the group of
whi ch the user is currently a nenber (defined by a connection vector

obj ect 714), [ ocessors (101, 102) then change the page
in the user'’ se‘}gg%lkg%?%}jgﬁg&'c&fl ned as an "object" 10 723). Ot her objects
in the transmtting user's set-up 100 define the URL "push” button on
the display o ( t he
text field (7 %Q?(tbiﬁé’f’&ggﬁh ngﬁgz%]%mgg)ou rH%ﬁJ‘(#S%@Ja%&] geérg\?/%?s 170 has
obj ect s def ithe M(ebt tre here students t3@1.f 10211 19catedheemataidi #rg theyedisa® 4 obj ect

712), and tge daien p,oec{ﬂ,gg{he,UlS) and the receiving user has an object
defining the input (object 721). 15 Oher objects 704, 722 are created

during the process. Clher obj ects, not involved in the essent. al
processes to QEAWS_EMKFEJMTEIJWJRB(& pedigwn in Figures 13, 14 and 15,
comuni cate with the database, to store URL requests for exanple, or to
identify who is entitled to '"controller' rights. Figure 13

iltustrates t rme He‘mtm:nrieas icbR larhe @ngiRkering gmjectlsedh 400 rewr Sitpent2@rmisar ver

170, Tor oMol EANSH 33kA0c SaBhCLuck B! B Wi, HaroIE, W HHELg

"pushes this b Factice It Wwth his
"mouse") usr-rs geigines Rhotlat corsumebjoutietsiy ogpvpmsmq@ntsaﬁl@s ea;@nptheb a

browser contr glacbitiderd. 2fifese pameg rc%H%pZde yegg'ﬁu{tﬁr@r@aclo%d' forthObdtlvakly €d to
noni tor. for such an event, and tecting (step 802) generates an

i nstruction t &g YORELTURE "ted“?lﬁ'e'si‘@Fvé'Pe'G%'gﬁe 2‘8 938?5%‘/ ac‘l’?ﬁs?'ec%'dﬁ!%s t he
interface framogitidy bf dedigribntl filrhingRiocaR@RB@LbClecsts bﬂgrefnbommetmgtshea t ext

Thi s st i ngSi RS T ELHoPe e T i e AIBAE a5 BB IR ¢ hus. t o
an out put teleconferenced meetings, the storage of records of such meetlngs, and ready
access of the latest version of the design documents. At a teleconference meeting
involving some or all of the participants (100, 101, 102}, data from each
participant’s website (100, 101, 102, 145 etc) can be made available to all the
20 "others, under the control of a chairman {100), The chairmanship role can be
transferred to another participant 101 during the teleconference (steps 910-814:
Figure 1B}, for exampie if that other participant 101 is to make a presentation to

the teleconference.

25 : There follows a verbatim description of the preferred embodiment of the

aforementioned International patent specification WO98/13995, which describes

" the Millenium CT-based teleconferencing facility on which the preferred

- - embodiment of the present invention is based. It should be noted that the United

"< Kingdom applications 9619958.3 and 9707712.7 referred to therein have since

307 been used to establish priority for the other International Patent Application,

" ‘published on 2™ April 1998 as W098/13993, to which reference has already been
* made above,



obj ect 706 (step 807). Figure 14 shows how the server 170
reads URL requests received from30 one user 100 and routes themout to
ot her client objects 101, 102. The server object 711 and sender's

connection sockglhoplhect 712 are set to run (steps 811, L?)ﬁ%g 78*:43
epb 813)

recei ving a character strlné t he connectjyjon sends a nessage

to an input object 713 which in turn sends an instruction (814) to the
server object 711 to control the

10 connection set- up objects 714 (step 815) and then transmt the

URL instruction to 0 ction. 7 ep 816). Fi gure
15 shows how t he rec@?‘{ﬁﬁg’as@l’ gﬁgeenlwfﬂy%ﬁ‘fé ¥sponds to such an
i nstruction. Wil st Fifee 2istbwesescignatc tiagiin ofsthe eerversidelmchiwtepe ®21ie it

obtains any 5 S dtoit fromthe server 170 (step 822). Any
such URL is useﬁéﬂn Shgwgwﬂgtirée?a new "url" object 722 (step 823) which is

transmtted to an Apptwe 3cehewexa graphicahgpescoteriad fonane by a tchentysowssar doser

120, causingsgi thd Qskddbr tifife YRIng@Nd access the data required.
Figure 16 shows the 8rocess enpl oyed when one of the renote users 10 (101)

wi shes .to take over %‘ﬁﬁ?ﬂ)ﬂfﬁ’% shevefuppiianel breddpyns PhePigrdefor #8®I0 ahe user
101 transmts &pslwawrofles.aiaguestse:(vsrt.aﬁ s9dten dsanbWe irusiglre 100, this request

bei ng
Referring to Figure 1, each user has a personal computer 100 with an Internet P
10 connection 105, and a web browser application which supports HTML3.2 (or
later), together with Frames and either Javascript or Jscript. They must also have
‘a separate telephony connection 110 with a telephone 115 which can be directly

dialled. Possible network configurations to support this inciude the use of

15 a} 2 Public Switched Telecommunications Network (PSTN] lines,
b} ™ an Integrated Services Digital Network (ISDN} 2 connection where one B

“ . channel is used for voice and the other for data, or

20 ¢} the combination of a Local Area Network (LAN) and Private Branch Exchange
{PBX) connection.

At the server end of the system, there is a Worldwide Web server 120 which can
dynamically produce HTML pages by Simple Query Language (SQL) based

25 reference to a database 125. It can élso write information to the database 125.

The WWW server 120 is also connected via a RFC1006 socket level connection
220 to an Acculab Miflenium CT [RTM) platform 135. This is a PC-based device,
described in copending British patent applications 9619958.3 filed on 25th

30 September 1996 and 9707712.7 tiled on 16th Aprit 1997 by the same applicant,
~ the contents of which are incorporated herein by reference, which has a humber of
capabilities including the ability to set up, control and record audio conferences.
Prior to its launch as a product it was known as Minor Applications Platform

{MAP}). The Millenium CT is connected between a telecommunications network,



stored as an attribute of the requesting user in the attribute |ist 155 of
the server 170. On receiving such a control request (step 911) the
controlling user's conputer 100 will display the request. The

control ling us@hesfdgasm@y have the 15 authority to refuse s st
(step 912) in which case a' nessage is ¢ transmitted to t#@s‘%ré’g#%m

and thus to the renote user 101 conmunicating the refusal. However,
assum ng that the user 100 accepts the request (step 912) the server
170 nodi fies the existing application objects in the attribute list 165

rel ating to the u t can user 100 u er 101
(Ston 033) . t s, Gosbsht sethed dekriyn it NoRtork HESTH, Tof

control li ng usmatwaitkdsdah asen@mrhétatlt adcbpts bubming serviceoaguels avsethe PSUN The
user 101 has w [ user : S.
descri bed aboc\ga v'inRﬁ %B@ é&%ﬁgg &#: "E%é‘ at% ?(gc{é glpﬁ‘g%ﬁng seRr’ic%CrSS&s?s " Th
attribute |istotheryways doy mstapcaisdp @ B@W@ﬁw@ekea lexsh cprriectien) ae stentid@d

and others L Bkt thsk Ok B E@Atwhb&rarbtén%méanorr G?trr%ﬁresfor 4B ke 07 2

specified 25 sub 9rouF e ot users. For exa
di scussed bel dgvel link frféﬁfwrawars RasesFipg sanacyy god it ceozesfraw Beanincemid by t he

ini‘tially contgmldrinig@sateady .dennfm@atuprat.mgcansdpmpnat%wonmﬂﬁ@tpm.eétwae to
return control e controlli n% user when he re{guests it.

In an alter nat‘f"b’éhﬁ pis SR FEAERRN2gET ﬁl?f’”i"i‘?sli‘? &t’rrfee $EVIeREPIHBHEY 0l | i ng user 100

30 - retains control throughout. However a renote user 101 may prepare a

URL, and 10 t‘{' ”r&ﬁbﬁuirhg?r‘ 1]#3% 389 F rtIQInegrQ%ms ﬁr‘gyrg{nﬂ JaZS’;o Q)?&&g % E)(r) the

control ling user 0 se
ref use a proposasdereiRe gasticipants, in QDQ)fOfancf dlgitalsleteemﬁrhge tCHGlSLRE cqnitﬂO|S t hen

add it to the {hbskor( SAGRioRIR), tAS MARARR éﬁ?%rovudesQBQééﬂ rwatéa feSdupdeN Gt O
Figure 12. The process then continues as describ
11 as recording and delivery, It therefore can provide facrlmes whlch are important in

communicating with a user during conference set-up and _for recording.
15
* For the purposes of the audioconferencing system however, any device which can
accept and send cornmands over a network connection and use these commands
to generate and record audio conferences could be used as an alternative to the
Millenium CT. it should be noted there are also a number of equivalent link

20 - protocols which could be used in substitution for ISDN30.

Server Software Architecture
The Server 120 may be any workstation with a WWW server and an object-
oriented development environment providing integrated database access. The
25 system shown in Figure 2, provides a "WebRex” (TM} WWW server 120, an
"Oracle” {TM) database 125, and a “NextStep” (TM) operating system, and four
-. objects.

=.- Referring to Figure 2, the server 120 supports an application comprising four
30 ~ objects. These objects 200, 205, 210, 215, are further described below.
Functions within the objects are called from other objects by name; the NextStep
operating systern automatically generates the messages interchanged between the

objects in a manner similar to Remote Procedure Calls {RPC).



reference to Figure 12. In this enbodinent the controlling user 100
retains control, "pushing" URLs generated by other users 101, 102.

The controlling user interface 100 may use its internal timer to transmt a
sequence of " : nrmands to control the renote browsers uch
that 5 a sequence % pages’ may be downl gaded to the bromse%%ﬁgP&ga?ﬁxed
rate. The controlling user 1 may al so store URLS or sequences
of URLs for each user group in a database 125, for playback. This can
be augnented by audio recordings of group conversations or other

tel econference el ements, as descri bed in the earlier application. 10
The system of Theeprlipationtobiset 200 be exploited in any situation where

groups of peomrﬁisds aﬁweuhuﬁoqde VAW aerwrdezo%eammsvuoséf JeRdtiglp rebmraat,

visibility of Four_exanpl e scenar w be descri bed,
with reference™eBrY 'es\%F'% f?’@"té’"s FOese q‘ll‘)ﬁﬂ“f"&ﬁ 7 © ' '"s%ﬂ‘réTp'gf’E?‘i?ﬁE *Nuner al s
w |l be used f ee BaBAr@IgHNLS conferthdEsfml’bﬁE’eSuw and hesged asingifunotonshpudvided Wi | |

be appr eci atgd %tM(ﬂe’Lftgrcq.q’gtF &?z@é‘%%&w%ﬁ% will be fulfilling

t hese functlons in eac e sc LE 1 BUSI NESS - Sal es
The custoner (101) w shes to obtain a nortgage. She checks the

Wor | dW deWeb, 2 Tﬁgd that there are a | arge range of options:
advertised, sone o of fer online financial analysis of her
situation. DueThis reqeiurs recwe%tﬁéroab@ragﬂnplwﬁt%ab%r%ﬂoc@d controlg the, Millepiye of

saf eguar ds reqetrr €8 tysehlifg fticomnahad akpdlingasfor BEWMbRAs dra fBF RYSINEes to

custoners naklng deC|S|ons urely on Sis 0 | {ne inf I on,
wi t hout 10 previousty n3gnt a"a\%sé%es sHe ﬂggkg%otprﬁﬁ?f’é W@"@Rﬁgernggg@{?
"drill-down" f iropleshdérrec® i thiai \gAP loBjeel 208 aad toaSthie Oikiamiven Ica?wiﬂ?t:spmhndeh could

prove advant agequ é | gﬂ of the Web pages she
consul ts, thert-[-f(e?'lagla eefr% pe?r(?mmco('agoré?ﬁssa p%g)mgonl I ne sal es representative

100. The custoner clicks on such a link, which causes
As it may take some time (a few seconds) to process a request from the
18 application object, the MAP object queues a request in a CONFERENCE-REQUEST
“datsbase table (further discussed below under “The Database”}. An initial (HTML)
:reé'f)onse is sent back to the client indicating that a request is being processed.

- The MAP object 205 is implemented as an event driven state machine since the
20 requests usually require a number of messages to be interchanged with the
Millenium CT. The state of the request is stored in the CONFERENCE REQUEST
database table entry (further discussed below under “The Database”}. The MAP
object 205 polls the CONFERENCE-REQUEST table for user requests frequently (for
' .instance once every 5 seconds). Once a request is found, the command sequence
25 is initiated by sending the first command to the Millenium CT 135. The MAP object
205 polis the Millenium CT 135 for a response at regular intervals [for instance
once every second); once a response is received the MAP object 205 identifies
which conference the response refers to {from a conference number field in the
. 'fesponse). it then determines the current state from the request stored in the
30" CONFERENCE REQUEST table and issues the next command to the Millenium CT
g ae

ol

The messages sent to the Millenium CT 135 are:



her tel ephone to ring that of the sales representative 100 (see Figure 1:
link 110). Wil st the custoner 101 is talking to the sales
representative 100, the sales 30 representative asks for perm ssion to

drive the cug&gg%{é o Web browser 151, and t he custoner &919559%/095‘44

clicking an Nce. Thi's creates an @ssociation in the server 170,
formng a two-nenber user group in which the custoner's browser 151 is
controlled by the sales representative's browser 150. Thus when the server
170 receives a "push" request fromthe sales representative's browser 151

(step ) ) 12 906) ,
it transmits it RegistepPlationm establishes? SERM caeitortied in the server's

attribute o icohtefhcP Bbgiskrdtion KR gisted of B@rdaiseanmedonidpéhce veithethy Milanium
custoner's browser 151. On receiving the URL fromthe sal es

representative, {8tep 908) the browser 151, Iike the browser 150, can
access the datea dall Ol (dak awpbsfiddaeltdioné stmper09) . The sales 5

represent at (ve qan ol ead, | e FUSHOEL oh BiABhBeRG] | oS Of veb pages not

ot herw se afces ust omer, € necessary access passwords being
i ncl uded in t he QdRiCieat (remevs talledranpthelventetenceiner ' s browser 151 for the

pur pose, RutepS ssﬁt%,ﬁ;eggaﬂgbye coMeri@yn to, the custoner 101

her sel f. e custonmer has |ocated a nortgage option which
appears to sui% Regordifisep (seapgecordingthepoptersnsply esent ati ve can of f er

step- by-step afd\Heesrdloridid) RiektsSthe Mordingd ON how to performthe online
anal ysis of her financial situati custoner is satisfied

. W th
with the rdfult fesprd Jaxp savgihegpe O%'Pg ‘E°ha:‘q'ﬁ’or ?gage.

« Playback Start (playback the recording from the beginning)
» Playback Stop (stop the playback process)

and the commands returned by the Millenium CT 135 are:
15
e Call clear (call cleared by remote party)

" » Record stop (stop recording the conference (run out of resources})

' The Database Interface object 210
20 This may more simply be called the Database object 210, It provides functions for
use by the application and MAP objects 200, 205. The functions store and retrieve
information about the people who are using the system and the audio-conferences

“in an Oracle database 125. The functions use embedded SQL.

25 The Heartbeat object 215 _
" This logs users out if it believes the user has closed down their meeting place

- window and left the system. This is further described under "The Heartbeat

- Progess” below.

30 Millenium CT Aopolication
- In order to implement the setting up and management of a conference from the
server, the Millenium CT 135 is provided with an application which can receive
commands from the MAP object 205 and respond by supplying the functions

required. These are for instance establishing audio bridges between the



15 EXAMPLE 2 ENTERTAI NMVENT A football club, having a website 145,

w shes to broaden the scope of its match- day nedia offerings to its
supporters. It signs up a radio station (user 100) to deliver multiple
t el ephony/ I nt | k-shows |inked to |ive broadcast matc

commentary, ugﬁﬁghf%g t el ephone/i nternetyd nterface shown inpﬁﬁgﬁ%%n?” The
radi o station (100) offers the services of tal k-show hosts who are able
to select nusic and sound clips to be played over the tel ephone in
traditional disc jockey fashion, but who are also able to sel ect

phot ographs and ot her data rel Lin% to the match fromthe website 145
(steps 902- 905PITeLERge BHERPEHE qlierf AeSPEDpHPEsaPes: Suoh as) (Fleass waitsy é?é

906- 908) usi Ngedonding yrat &bt sdund fomMdentat@8s. Jae Fdral oft sueh PR Gippipatip 6f et C

can formthe context agaocte Poeresgg‘pgréeerss' acﬁnyer sat L ons., t'l;hg upporfters 101,
102 can al®88°8 (% 2L L S5RE° BROI BEP KIS TESTE29G 0! f5§ ol

subm tting to “Mitentwos€T Object 305", radishis detemmingsathe lienctibhetity efubp Millemiugn ( st eps
202, 903: FhouieadsflariofiO #adophidion wiy BbRBRBLRISwHATNE Bhbhio dyRferf BNL X

for their discussions under the overa C supervi sion of the 100.
Al t er nat i vel y,the idillsnisn CTOH3Grayhich Maw fohénstanep et BHIX bt exyld Areanedst r ol  and
transmt "pushy eﬁgﬁg@ggg;n.t o the host 100 and ot her supporters 102 (steps
910- 914) himself.

The database

10 The database 125 is used to store information about people using the system and

about audio conferences. Any relational or object-oriented database is sufficient

though the present system uses an Oracle database accessed using Simple Query

Language. This is called from functions in the application and Database objects

200, 210. Oracle sequences are used to generate unique conference numbers.

15 ? The tables used in the Oracle database are as follows:
TABLE NAME FUNCTION

CONFERENCE REQUEST A queue of requests from users to take part in an

audio conference

CONFERENCE A list of all the current conferences together with
information on whether they are being recorded

PERSON CONFERENCE A list of the people who are in each conference

PERSON Information about each person such as their login

name, password, on-line status (1= logged in, O=
logged out), personal URL (see under “Sharing

URLs"” below), image and conference number (if in

a conference).

ADDRESS Contains each person's telephone number

Logaging onto the system

The database 125 holds information which includes the name, phone number and

image of each user who is registered with the system. A registered user logs onto



13 EXAMPLE 3 EDUCATI ON A tutor (100) can push individual
pages (145) fromthe vast educational resources of the Web to her
students (101, 102), located renptely, as they discuss a 5 research project
t oget her. wo 9ortYELE 4 ARCHI TECTURE & DESI GN The dgegﬂbgm , of a
| arge engi neering project, such as a newgirport term nal, I nvol ves
many i nterested parties, such as the client, the architects, the intended
users (airlines, hotels, consunmer outlets), governnment organisations and
ot her st akehol ders. These parties can spend years shuttling back and
forth between ﬂ%e syster tnil rs‘%%tin%ounpct%{aip lbpog\lster| fo cpg’teh 2abtittin T$%é§es¥“f$r' thp e no
general ly acce EPHIE S ngl e repository of design and planni ng
docunents, or systeoisdaccess Wilewitbeisermael2ongs. A 15 Web- based 'virtual

organi sation' can be fornmed, which allows the nanagenent of

tel econferenced neetings, the storage of records of such neetings, and
ready acc &gtergng t°hggtl"at3e§'ﬂe YREF §iHVESF 10RsBRe HiegAvag s mORERWindpwy

t el econf er egcgomsthi RE open up BRIV VoW H¥BVAT asd bmAifer BERNBaY Wikddwaads (100,
101, 102), . datag.from each , gﬁa_rticig),an ‘s wepsite (100, 10&,, 102, 145
etc) can be nﬂaﬁdhﬂqua‘wéh?d“ tnaplage's pAdGiNas the ogine $1atus diSi Pdheof a
chadi rman (100)PER$OR teblaiin thendakdbase O2® isCsRh td @ value of NavdJidi¢=te chat eheyn@t her

participant 1Q1 dyr.ing . .the tel econferenc teps . 910-914. Fiqure 16),
for exanple i 19°q9ﬁgt'" oﬁgﬁetrh e'ba}?etaftgfagar'ls[ '"iﬁ'%dl( isef o”"f’r%{korhe santbeat Dlodess to
t he t el econf erbeloag by -setting the heartbeat field in the PERSON table for this person to the

10 current time to initiate the heartbeat process.

The meeting-place window 300 consists of 4 frames. A column 308 on the left
shows a scrollable list of peopie who are logged on to the system, Beneath this,
there is a very small frame 310 which is used to control the update process. In a
15 right hand column, there is a main frame 315 which provides details about either a
person or a conference. Below this; there is a smaller frame 320 which contains

controls for recording the conference, setting privacy or sharing URLs,

As soon as a user logs onto the system, they see the names of all other users who
20 are logged on at that time as well as a fist of the current conferences and their

participants in the form of a scrollable text list. The application object 200

achieves this by retrieving a list of those  who are in the CONFERENCE and

PERSON CONFERENCE tables in the database 125. It also gets a list of those

who are logged on but not in a conference by looking at who has an on-line status
25 of 1in the PERSON table,

Cthers will also see the new user's name as soon as their respective meeting-place
windows 300 are updated. When the system starts up, users are shown their own
image together with the telephone number at which the system is currently
30 programmed to dial them. All audio conferences taking place on the system are
given a two or three digit identifier room number) when they are initiated to assist
users in telling each other where to rendezvous {the numbers are taken from a
cycling range from 01 to 999). The arrival of a new user online is indicated by the

temporary display of an indicator such as a coloured dot 335 adjacent the name {or



25 There follows a verbatimdescription of the preferred

enbodi nent of the af orenenti oned I nternational patent specification
W98/ 13995, whi ch descri bes the M1l enium CT-based tel econferencing
facility on Wagdenkdie preferred enbodi ment of the pres AR on is
based. It should be noted that the Uniteg Klngdon1appllca I ons
9619958. 3 and 9707712.7 referred to therein have since 30 been used to
establish priority for the other International Patent Application,
publ i shed on 2[err] April 1998 as W98/ 13993, to which reference has

al ready been

14 ramed oY S nmpvcagpe e e, BAPY Pt o ond bv
I gure sno au RgTai e mee aneer of ehweer. si de architecture for e
Figure 2 showsheumsiatieget the mbkting-rimeckreshef eash d hi t ect for th
system shoun gl S “Anrow: wwico. TreEbOH GrtediBfed o7 aph cal user

I nterface for e at a client browser e systemof Figure 1; and
Figures 4, 5, 6 and 7 show functional breakdowns of objects for use in an

appl i cati ongr fdefthd\laUSer byt I N @ system as shown in Figure 1.
Referring to Tlh li{fli‘e%ﬂng-plgt{?ecUs«ar nterfpcgsapgearr)se Lss (a)r\]/véllrlxdow %61 tgee"{era]t_eodob\\lM a tugerasn
Internet IP
web browser on their personal computer 100. Figure 3 shows a point where a-
user (Philip} has just clicked on the 'ROOM 17’ link in the logged-on frams 305.
This causes the system to show images of Andrew and Debra who are currently
10 talking' in this room by accessing the tables in the database 125. An icon 325 in
the room frame 315 also shows that the conference is being recorded. User
'Andrew’ has just logged onto the system so the Butler process is showing an
indicator 335 adjacent to his name. Selecting the 'Enter Room 17° button causes
the system to call up Philip's number and add him in to the conference.
18
"S.féﬁi'ng a Conference with Somebod!' wha is Logged Onto the System
To find out about another user who is currently connected, the user clicks on the
person's name. They are then shown a picture of the person together with a note
“of the dialback number of the nearest phone {see “Telephone Number Assignment
20 and Mobility™ below). There is aiso a button which gives the user (henceforth
‘called the “originator”) the option to set-up a conference. Once pressed, the

request to set-up a conference is sent to the server 120.

The server 120 queues the request in the CONFERENCE-REQUEST table. The MAP
25 object 205 subsequently retrieves the request from the table, creates entries in the
CONFERENCE and PERSON-CONFERENCE tables, and instructs the Millenium CT

135 to set-up the conference using the following commands:

“s Conference Registration (register a conference with the Millenium CT)
30-*% Call Dial {to the originator)

““s""Call Dial (to the other person)

<

¢ 'Mix all Participants {mix the calls into an audio conference)



10 connection 105, and a web browser application which supports HTM.3. 2
(or | ater), together wth Frames and either Javascript or Jscript. They
nmust al so have a separate tel ephony connection 110 with a tel ephone 1 1

5 which can beygisheitd v dialled. Possible network confi ' 0
support this include the usé of 15 a) 542 Public Sw tche%ﬁﬁ%ﬁk

Tel ecomruni cati ons Network (PSTN) i nes, b) an Integrated Services
Digital Network (1SDN) 2 connection where one B channel is used
for voice and the other .for data, or 20 c) t he conbi nation of a Local
Area Network (L nd Private Branch Exch connecti on.

At the server eNRFroeOREINalEARTYers Hisr !l *eevaafmwawad@ew ?@P%/é'?e"lﬁﬁtMi ch

can dynani eal dugiopedrdieremceHd Meing g€ Sp iyid Siskipd ehéaue:r yvahan‘guagﬂwe( &g based
25 reference to a databas ;can al so vvr| nf o tion.to th

dat abase 125. P97 *PRE°A \7\Y/§\7 §°r°v%rfa 9 7 DeETSS '8 te’ k.\ Engaawé'fﬁfg’—'ﬁfd&
socket |evel cdoaingsetem 220 to an Accul ab M I | eni um CT (RTM platform
135. This isga PC based devi ce, described in copending British patent
applications 9619958.3 filed on 25th 30 Septenber 1996 and 9707712.7 filed
on 16th April 1¥G% bStht pErties feveaRsEvesdc the cally penegiedeRY Sthef SXRFATE herar e

i nc'or por at ed h%ﬁﬂ\é&té&’t&g@fb@f MRS 8, tedPridnl) ta8&d udislodftéremde and b&ﬂl%ﬂblekhﬁl €s
i ncludi ng the apil hR%gN L}@ control and record audjo cgg{fgrené 3
Prior to its |30hE éabb‘? Bﬁﬁ gated Withthg cofareqce WRbR- R je6h &0
Platform (Mwates TeestiulsIfierai (eo1inGitateSsueEesBiciattRel COMFERENTESREQUEST table

t el ecommuni Gt o0s Jledwor lfzs

Whilst the conference is being established, the originater is shown a screen of
cycling dots [generated by an animated GIF graphic} asking them to wait,
Meanwhile a small secondary frame is reloaded using the client-puil HTML

15 construct (for instance every 5 seconds), When the server receives a reload
“request, it inspects the status in the CONFERENCE-REQUEST table. If the status
indicates the conference has been set-up, it returns HTML to the updated frame
*:which causes the entire layout of the window to be reloaded. This mechanism thus

: updates the meeting-place windows 300 of both people to show they are
20 connected in a conference and deletes the request from the
CONFERENCE_REQUEST table. All other people who are connected to the system

als;:a have their meeting-place windows updated to show that the conference is in
progress. This is achieved by updating the 'dummy' person entry in the PERSON
table with the current time to indicate that the displays should be updated (see

25 “The Update Process” below for details).

Telephone Number Assianment and Mability
- In environments such as schools, users of the system may wish to lag on from any

ohe of a number of terminals. To prevent the user from having to manually assign
30. - themselves the telephone number of the nearest phone each time they log on, this
number is stored on-the hard disk of each client machine. This can be achieved for
instance by using a system such as that known as the “Netscape Client-side
Cookie”. This specifies the telephone number for the machine as well as a text

string describing where it is located, for example “Andrew’s office”. When a user



15 such as the Public Sw tched Tel econmuni cati ons Network (PSTN),

and a data network, such as the Internet. It accepts incom ng service
requests over the PSTN via an | SDN30 connection 140. It can aI so accept
i ncom ng ser Viygwagggests in ot her ways, for instance v ﬂ,@liﬁn

socket |evel connection as nmentioned 5jbove. In this case € prot ocol
w ll be inplenmented on both sides of the socket level link. It also
provi des processing capacity and it can respond to an incom ng call or

nmessage by identifying and | aunching an appropriate conputing application
whi ch calls on _.and nanages resourcaﬁzagto ruF t he service cg)ues} 10 The
M1l eniumCT 1%‘33*V§°9éq%gﬁﬁeasx/at%"ﬁ AP BT VP e '“atﬂ‘af 5 73Rl bet ween
conf erence patte Memt;sacel mlltd'nen-fpoume@& adygbbiaé vdhidhmasruranld@wa:eeﬁrsds and

COM 1S outkIEE Ry, AN DPR do BB MLl Lo Rl 55 RESC
suc

rel ated resour f ecor Ore can
provi de facil iredressfrathée chtharfeeennqmlracam“ mﬁqfrm the mrrmmr@aplbpl@nmﬂah baeruser

during conferfa@go%.awwawﬂ@r}dacme tﬁﬁwydaraqsmgl Note: ESYkiel 3R QkPARRS OF the
audi oconf erenci %ésystem owever, any device I ch can accept and send

conmands over fXed ieninrkexamARRIEI VoA AHE" Whish thews BxRISdmERriooms frare wither at e
and record aucim ®oied efeeweeso féﬂwsd DRIPAGHR @Ssﬁ&tﬁbtfﬁi’nﬂatﬂo‘#%pt et 16f

M 11l enium CT. houJEBgh I? g Ferte are.a er of egw valoent i nk
20 protocols 'W‘P&'ﬁ e 37 aTYeRl fon TR |"'8ﬁ' f 'S 8Pg%3l5 generate
dynamically from information in the ADDRESS table in the database.)
10
Once a number has been selected from the menu, a cookie will be written with the
information and the frame will reload to show the user’s personal information with

their new dialback number.

15 e“During initiat logon,. if the system detects that a cookie has been previously set, it
‘wili*automatically assign the number from this cookie to the user for the duration
of ‘the session. Since the cookie setting activity need only be done rarely, it is
'bés"'sﬂible for a system administrator to tour all machines which will be used and set
“cooklies for each one. In this way, the end user need never have to go through the

20" above process.

From time to time, it may be necessary to move a computer from one location to
another or to use a different telephone line with a particular computer, In these
circumstances, either a user or a system administrator can assess a “Phone

25 number setting form” which contains Javascript code broadly similar to that
mentioned above. The page has to be manually invoked and occupies a main
window of the browser in this case.  When the page is loaded, the appropriate
cookie is read, if there is one, and the current number and location shown. The

' page also contains a popup menu of legal numbers which is assembled from the
30 'database. If a new number is selected, then the existing cookie is overwritten
"with the updated information. The page is also relcaded which causes the

" changed number and location to be shown.

Te



Server Software Architecture The Server 120 may be any workstation with
a WAV server and an obj ect - oriented devel opnent environnment providing
i nt egrat ed dat abase access. The 25 system shown in Figure 2, provides a

"WebRex" (TM w¥Wp@iever 120, an "Oracle" (TM database P&%@Bﬁ/ﬂ&sﬁ
"Next Step" (TM operating system and foyg obj ect s. eferring to
Figure 2, the server 120 supports an application conprising four 30

obj ects. These objects 200, 205, 210, 215, are further described bel ow.
Functions within the objects are called fromother objects by nane; the

Next St ep operating system automatically generates the nmessages
i nt er changed bé%&ﬁ-—%ﬁé—s—cﬁl%s in a manner simlar to Renote
Procedur e Cal | sh4 lSé) joins an existing conference by chckmg on a text fink denoting the

16 The a Ilcatlon Obj ct 20 his i d.into the
server 120 to ﬁ?'@ 10 3 5E Fh Itarﬁlthe'r‘e;;'en he hisd"6F pm'r?&?msr' s%t

functions. Thesenfergncs. iThere larabocaabwtm whiclagiviell M-_e pqqtueme cfpmomto join thee user
and al | ow cogf graneRs. to be set-up and nanaged using functions provided

The server 120 queues the request in the CONFERENCE-REQUEST table. The

MAP object 205 subsequently retrieves the request from the table, creates a new

entry in the PERSON-CONFERENCE table, and instructs the Miilenium CT 135 to
10 set-up the conference using the following commands:

e (Call Diai

» Mix all Participants {mix the calls into an audio conference}

18 The system starts by making an outgoing call to the person. When the person
answers the call they are played a message telling them that they are being added

“to the conference. Whiist the conference is being established the perzon is shown
-‘a’'screen of cycling dots asking him or her to wait. Meanwhile a small secondary

* frame is reloaded using the client pull HTML construct (for instance every 5
20 seconds). When the server receives a reload request it inspects the status in the
CONFERENCE-REQUEST table. If the status indicates that the conference has been
established, it returns HTML to the updated frame which causes the entire’layout

of the window to be reloaded. This mechanism thus updates the meeting-place
windows of both people to show they are connected in a conference and deletes

25 . the request from the CONFERENCE-REQUEST table. After a short delay they are

added in to the conference and the request is deleted from the CONFERENCE-
REQUEST table.

The arrival of a new user in a conference is indicated with a short auditory tane,

30 by the temporary display of an indicator such as a coloured dot adjacent to the
names of any users who are newly arrived on-line (see the “Butler process”
described below) and by the updating of the meeting-place screen 300 of all users.

- Those users who are in the room in question are shown an image of the person

who has just joined, If they move their mouse cursor over this image they are



5 by the MIleniumCT interface object 205 (or MAP object). The MAP
obj ect 205 This receives requests fromthe application object 200 and
controls the MIIenium CT 135 by sending it commands and polling it for

commands and_for responses to 10 previously sent nessages 006
pr ot ocol (ruxjrﬂgrr?'a”g?/er TCP/IP) is | gpl enmented in the m@gﬁ?@g J‘205 and

on the MIlenium CT 135 to provide a reliabl e peer-to-peer protocol for
nmessage passing. As it may take sone tinme (a few seconds) to process
a request fromthe 15 application object, the MAP object queues a request

I n a CONFERENCE- REQUEST | database tabl e urther di under
"The Dat abase®PWnARe PREET & PaPRIM" Stawsr%aéﬁgghseew'f' o‘g‘erlil? grgz%ﬁq? gt%tt%\gccl i ent

i ndi cati ng t hjgin @cdr@eramstunitis itthas powivoabs sadimum size Flowablalydhe svaterr05 i s

i npl enented ag,_an event driven.state. LAE Sl hge SAWest § usually
require a nun%grp%f’}gn’é'sgﬁgee'gbqtdbm%'g b:%'r'? eregh@%eﬂg?% t‘w?’t%‘ﬁ%gr i M 11 eni um CT.
The state of pdoplermewessent b the oamel conferehee CORNRERENGE crgngpsEtoTshow ofiyt abase

table entrys (flidiGE ofllafuizpid uhiRlu itdee, < The Database’). The MaP
obj ect 205 po'\ s the CONFERENCE- REQUEST table for user requests frequently

(for I nstance once every 5 seconds). Once a request is found, the
command sequefGRing ito b Tonftrddeat €d by sending the first command to the
M |1l enium CT . The NMAP obj ect 5%0?51 ol ls the | | enj éSfora
response at r HEtiF A9 AECRPATE M AR AStRRISPE Sg"fereme 8?1%%4‘%"\%? {’/H@étgor} . once a
response is rpépieatiotdne e ohjteahe 2pdiern dertakd pars as well. Thex Ho sbimflyr ence
the respon reclf%e-r s t from.a confe ce gqg%ﬁ%g [k bRy the
h -oh 'f ( names of )
response). §cFt CHKER °Fet gﬁ“ﬁ“ﬁe"g sf'gheagﬁ{srg&;nntt State fromt he ‘r’e%es_t stored in
the 30 CONFERE#PE REQSESTott ledred imtriaiconfgeesce A shawp aSATHENETYb lfkeat
M11TeniumCT s tmkPOWhen the peldd'sTRAFAGELIKEA! tHeOuidias hblvend wenfich 135
are: -
message in the control frame. If they confirm that they do indeed want to invite
the person into the conference, the system will initiate a call to that person and try
15 i'to add them to the conference,
The commands to the Millenium CT under these circumstances are the same as
' whén someone joins a conference (see “Joining an Existing Conference”, above).
# Once the person has answered the phone, they are added into the conference and

20 “ the meeting-place window 300 is updated for all users.

Removing a Person from a Conference
" From time to time, those already in a conference may invite another user to take
- part but in practice only reach the person’s answering machine or voicemail, To
25 recover from this situation, any of the other conference participants may clear the
call to the answering machine. They do this by clicking on the name of the
“person” that they want to remove in the logged-on frame. This results in a
confirmation ﬂialogue which is shown in the control frame. If the action is
confirmed, the system will clear the cali to the answering machine and remove this
30 - “pérson” from the conference. The conference can then continue as normal with

* the remaining participants.

 The commands to the Millenium CT 135 under these circumstances are as when

" somebody leaves a conference. See “Ending a Conference” below.



17 [err] Register Platform (establishes a TCP/IP connection)
[err] Conference Registration (register or de-register a conference with

the M1 1 enium CT) [err] Call Dial (call a specified tel ephone
nunber) 5 [WQhbdndheg all Participants (mx the calls into ,@ﬁ%%&“

conf erence) * Call Cear (renove calgl er fromthe conference [err]
Record Start (start recording the conference) [err] Record Stop (stop
recordi ng the conference) [err] Record Delete (delete the recording)

10 [err] Record Save (save the recording to a file) [err] Pl ayback
Start (playback the recording fromthe beginning) * Playback Stop (stop
t he pl ayback process) and the commands returned by the MIIleniumCT
135 are: 15 Ending h€onlerdpaél clear (call cleared by renote party) [err]

Record stop (Gpk@Rrebfed”k dbAtErehbcsrORids 8% Rt 6L Whg B imddl R RY'sehidh ks

in it. Users can leave a conference at any time by pressing a button on the
5 meeting-place window 300, When this happens, the Millenium CT 135 is sent the
“Call Clear” command to clesr the call, causing the Millenium CT 135 to drop the
phone connection. The meeting-ptace 300 is then updated to show the petsc;n is
no longer in the conference. This is achieved by updating the entry in the
CONFERENCE table to indicate that the displays should be updated (see “The

10 Update Process” below},

The Millenium CT 135 disconnects the last person if there is only a single person
left in a conference after someone has left. Once the last person has been
disconnected, the MAP object sends a 'conference registration' command to the
15 Millepium CT 135 to de-register the conference. The meeting-place windows 300

of all users are then updated.

- An alternative way of leaving a conference is for users to simply put down their
phone, In the current implementation of 1ISDN in the UK the Millenium CT 135 is
20 not notified by the telephone exchange that a person has cleared their call for 2
rinutes. (After this time, the exchange sends a “call clear” DASS2 message to
the Millenium CT.} A forthcoming modification of the BT network to European
ISDN (ETSH standards should mean that the Millenium CT 135 will be able to
detect cleared-down calls in the near future.
25
The Update Process
It is necessary to update the meeting-place window 300 of each user who is
connected to the system whenever a significant event occurs. These events are
- when:
30 e A user comes on-line or is logged out {see next section}
s A user enters or leaves an audio conference
* A user shares a URL (see below)

* A user starts or stops recording an audio-conference {see below)

When the conference privacy status is changed



The Database Interface object 210 20 This may nore sinply be called the
Dat abase object 210. It provides functions for use by the appl

and MAP obj ects 200, 205. The functions store and retrieve

about the pewypd®/mbms are using the system and the audi o-co &
an Oracl e database 125. The functions ugge enbedded SQ.. ggﬂk$ﬁg

obj ect 215

their

est abl i shing
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cation

i nformati on

in
ar.t beat

This logs users out if it believes the user has closed down
nmeeting pl ace wi ndow and | eft the system This is further
descri bed under "The Heart beat Process" bel ow. 30 MIIenium
Application
conference fromthe server, the MIlenium CT 135 is provided w
appl i cati on whihen seeman event \ieppens, the dinepardisdate omwhivt thi\lRveryj czctrrédOi® and

respond by suppleyi lﬁ‘ghé eoUBB LI MR mdlvndu'%fggéél'sr) &fd in HACEBNPERENCR 1abidSt @NCE

In order to inplenent the setting up and nmanagenent

ﬁudlo | dges bet ween
or conference related events).

The update process works by using the client-pull HTML construct from within a

small frame 310 in the meeting-place window 300. Every few seconds {(for

‘instance every 15 seconds) this window is set to”update”. When the server 120

receives an update request from the update frame 310, it compares the time and

10 date when it last received an update request from the update frame 310 for this

user (this is called the heartbeat - see “The Heartbeat Process” below) with the
time the meeting-place was last changed. If the information to be displayed has
changed since the last time, then a new version of the update page is sent back.

This includes a javascript function which stipulates that the other frames of the

15 fﬁeeting-place 300 should be re-loaded as soon as the update frame is itself loaded

25

(the OnlLoad event handler is used). The advantage of this approach is that it does

not increase traffic to the server, load 'on the client or visual distraction for the

- user by reloading all the frames even when nothing applicable to that user has

* changed. On the other hand it does not require muitiple channels to be kept open
20 ':0

for each user in the way that a protocol such as "server push” does.

The Heartbeat Process

The update requests are also used as a 'heartbeat' function which lets the server
know the user is still logged in (‘alive’). The Heartbeat object 215 running on the
server 120 polls the database 125 frequently (for instance every 30 seconds). If
the heartbeat value in the PERSON table for this user is over a minute old, the

"~ heartbeat object 215 deems that the user has closed down their meeting-place

7 300 and left the system. In such cases the user is logged out by updating their on-

line status field in the PERSON table. That user will no longer appear as being on-

30 line in other users' meeting-places.

Sharing URLs
When users are connected together in a conference they can share a URL with

each other. This may be useful for instance when a person wants others who they

CT
of a
th an



conference participants, delivering speech nessages, such as "Pl ease wait",
and recordi ng and storing sound for |ater access. The form of such an
appl ication of course is adapted to receive and respond to the nessages
set out abov "M Il 1lenium CT Object 205", and thi erm nes the
functionali t;e/wgpgﬁ 2e6 MIlledium 5 CT appj i cation. The applsr'i‘%gc%’m{ﬁgs\ﬁ Il be
conpati ble with the operating system of the MIlenium CT 135 which may
for instance be UN X but coul d be anot her operating system The
dat abase 10 The dat abase 125 is used to store information about people
using the systemand __ about audio conferences. Any relational or

obj ect - ori ent St teliingOWER tp seastiersapieaMWW page Hatiieytatelopking ahTosshakecin uses
an Oracl e dat Yms 8 us& ERh&aHarlbaiINEped idoBicQdRd Pastes the AlBkADRxt dthhginks cal | ed
fromfunctions i nH} he apﬁl i cation and Dat abase qb 210. Oracle

| ects . 200,
sequences ar e NJEML gengEay 1%t boniy e "c"(S'HP'eﬁ’@ﬂ"cézhl?gﬁ'éer %‘.eetf[‘g'p?a?ﬁécpabl es
used i n the OTaeluserdhtm bitite pedseesamhe f@tdr@\Vifistton or adtivBtds d\ARdre URL' button.
{:gEeCT:agr\lt 5 ThEBEENATE Y52 sociated with RGP 1ind RIHSPRS Lr@MLUSers 1O
CONFERENCE by storing this URL in Ah¢ PERSQIY tablel fot Hat csarr This iscidicatedvisesdly imget her
with h ing pl indow 300 of ¢ d ; SHowhddy sAkf Pei ng
recor ded I5EeR'Snae\lw_‘ I%(I?R\IQ:II'{TCI%W 0 of &l J?\kﬂﬁ; set?&g%aﬁ%%osrﬁe&m%a gr ein
each conf er endgaphic witietigonyord ‘link' beneath the image 33Q gf Hengendips uaHoldbhisdach

person such aschib@dd’ by @Plidting the entry in the, CONFERENCE table to indida@dTehat RR$SWOr d,
on-1ine stghu | ogged

out), pers alsdis%]ﬁp_'; fé@gpgﬁ?w@gﬁd&;ﬁr ’iTﬁa Update Process” above).

URLs" bel ow), inmage and conference nunber (if in

a conf er ence) 'if the per’%‘%ates a s%bose?v.f,c'agt Iérgysc{ugrr}? thecg%rt}}sgio? ?hees%ﬁ\lg cgﬁire&?@é S

t el ephone nunber °togglng on
then the colour of the link graphic changes to show that a new link has been

"specified for that person (this is also stored in the PERSON table). Others in the
15 - conference can click on a link graphic to see the associated URL opened up in a

new window on their browser,

- Recording a Conference
Users can choose to record a conference so that they can play it back later. The

-

20 originator’s meeting-place 300 has an additional icon 325 which aliows them to
record the conference. If the originator drops out of the conference leaving others
talking, then the recording control is passed to whoever has been in the
conference for the next longest time. The idea behind this approach is to avoid
conflicting requests for starting and stopping a recording that may be generated if

25 all users have their own recording control.

- Alternatively, all participants in 8 conference may have an icon which allows them

- to record the conference. When a person presses the 'start recording' button they

© are prompted to give the recording a name and to type this into a text entry box.
30 ({The recording has a separate, system-generated unique name so it is not
mandatory that the user give the recording a unique name).The user then submits

- the recording name using a button. A recording request is then queusd with the

" server 120 requesting that the conference be recorded. The MAP object 205 then
sends the Millenium CT 135 the 'Record Start' message to start rscording the



The dat abase 125 hol ds informati on which includes the nane, phone nunber
and I mge of each user who is registered with the system A registered
user | ogs onto

the system byygbgidohd?d Up their browser 100 and then submit uest
for the systems access URL to the ver 120. é}fcer?c%ﬁ(&’s

Figure 3, the user's browser 100 uses the javascript "OQpenW ndow'

comand to open up a nmain window as well as a snaller secondary w ndow 300
whi ch represents the 'neeting-place'. Additionally the on-line status field
in the PERSON table in the database 125 is set to a value of 1 to

i ndi cat e t hat “CREENgF-SVhilst thegsentding 5 being ipitjated. the P5Fspp i3howndhe sereemt ed

| see under "The dyaimgtdoeaiskifgQhen 36 wait, Wheh axé rebyrdm@tlé Isfhg:eﬂ l9ige haaés&lmeat

field i he PERS b | h

i Iniet i altg Ehg tég?%gtﬁ% Woé@égéﬁh&&%bﬁggrhg@%l ﬁ%e psf%%g \Aﬁ%ég%ﬁ"g%ﬂ) %onsi sts
of 4 franes. AndicHtethmo tB€bsapswithan lagditory tone shdwshart scicobimnmbhe@menstadd peopl e
who are | Ogged(ﬂqne E&wfé r?ce. ¥§£ %&rdﬁﬁpﬁtg&: tyﬂie person s lth&fn? rjlaia‘%e?s Mz%[aXedsrm‘l !

frame 310 wh 'S use contro
by an ammated recording-in-progress icon (thls IS pressed again to stop

recording). Other users are shown an animated icon indicating that a recording is

“taking place. This is achieved by updating the entry in the CONFERENCE table to

'indicéte that the displays shouid be updatéd (see “The Update Process” above).
10 '

When the originator presses the ‘stop recording’ button, a confirmation

" dialogue appears in the controtl frame. If the user confirms that they want to stop
the recording, the system sends 'Record Stop' and ‘Record Save' messages to the
Millenium CT 135, Once the recording has been saved, the animated recording
15" icon’ from the person’'s meeting-place 300 is removed and replaced by the 'start
re’é’érding‘ button - other users are also now shown an icon indicating that no
reé%rding is taking place. This is achieved by updating the entry in the
CONFERENCE table to indicate that the displays should be updated {see “The
Update process” above). Subsequent parts of the conference may then be
20" recorded if desired.

" The MAP object 205 will automatically stop a recording if the last person leaves a
" conference and the originator has not specifically stopped the recording. The

" recording will still be saved in thesé circumstances.

25

The Millenium CT 135 stores the recording as a 64Kbps PCM encoded speech file.
" The file is subsequently converted and placed on the WWW server where it can be
listened to by the conference participants. Preferably, the file is converted into
“RealAudio 3” format thus allowing long sound files to be heard without having to

30 first download the antire file to their computers.

Pages oh the system can contain links to the RealAudio files representing
previously recorded conversations, Since the system uses a database to build

HTML pages dynamically it is possible to provide the link to the sound file in the



15 right hand columm, there is a main frane 315 which provides details

about either a person or a conference. Below this; there is a smaller
frame 320 which contains controls for recording the conference, setting
privacy or shgy As soon as a user |logs onto t hey
see the nanes ‘#&g‘l ot her Gsers who 20 o8re | ogged on at tkgﬁ’@%‘% gls wel |
as a list of the current conferences and their participants in the form
of a scrollable text list. The application object 200" achi eves this by
retrieving a list of those who are in the CO\IFERENCE and PERSON

CONFERENCE tables in the wht g.' Jt ; e‘tsa liﬁ Wgoor"ae who
are | ogged on BYNSNST 2 R798 Iy Bssies wBy“ FBE I?F‘H g VAP R LR 8N e
status 25 of it, aml inhe tBERSéN it db|This is achievédt herstoring| thisaihfbomstes inhtenew

user's name as?aﬁ?t%@e @V?\eh Qﬁ'el 'rReéoqé E?&et 'm\égsaggﬁtéeﬂg Rh@?vﬁlh nium &‘1’ QQQWS 300 are

updat ed. \Wen e systemstarts up, users are s own theilr I mage
together with the tel ephone nunber at which the systemis currently 30

programmed tg bﬁkgghggbnﬁlagc@qugho conferences taking place on the system
are given a two_ or ree gt identifier (roomnunber) when they are
initiated to al§sjdgition to 'ﬁ%‘ef’@g |an°‘t"é9’?'l°ﬁgt iSaRa§siBenter uskHEs éyftﬁ"‘r"@n'&é%'%us

(the nunbers agm'd ake mot:é ORy AThis feafyCtdn@ vsad e rédbm'ng%ndec)n&eases of h&t
arrival of a new user,

| f
an indi cator sPERUAgERLgN e(’)‘f"c‘ftfla%3°'d8’fa"?%5€igﬁﬁfé&%’n? “f’ﬁ'e'sn lnet %F}' dji splay o

20 . conference they have the option of clicking on the 'Racord' button in the control
10 frame of the meeting place. When they do this they are prompted 1o give the
recording a nhame and to type this into a text entry box (the recording has a
separate system generated unique name so it is not mandatory that the recording

be named with a unique identifier). Once a name has been submitted to the system

an outgoing call is initiated to the user's number and they are placed in a private

15 {or "single user”) conference in which they are the only participant. As soon as the
conference is set up the recording request is automatically queued to the server.

The MAP object 205 then sends the Millenium CT 135 the 'Recdrd Start’ message

to start recording the conference. The user hears a voice anhouncement shortly
after the start of the conference to tell them that recording has begun. They also

20 are shown an animated 'recording' icon.

When the user has finished making their recording they can press the animated
recording button to stop the recording. This is achieved by sending the Millenium

CT 135 a 'Record Stop' message. At this stage they are shown a series of icons

25 which allow them to play back, delete, or save the recording. If they choose the
'Play’ icon, the ‘Playback start' message is sent 10 the Millenium CT 136 and the
recording is played back to the user over the phone connection from the beginning.

. Whilst this is happening the play icon is replaced with an animated version. When

- the ret:ording reaches the end of playback it loops to start from the beginning
30- again. If the user selects the animated play icon then playback stops. If the user
selects 'Save' then the recording is saved to RealAudio format. This is achieved by

- sending the Millenium CT 135 a 'Save Recording’ message. |f the user does not
want to Keep the recording they can select the 'Delete’ icon which removes the
recording by sending the Millenium CT 135 a 'Delete Recording' message. If the



nanes) of anybody who is newy arrived (see the "Butler" process below and
by the updating of the neeting-place screen of each user. (Figure 3
shows "Andrew' twi ce. These are different people.) 5 Meeti ng pI ace User

I nterface TJ;m%etl ng- pl ace User Interface appears as 800
gener at ed by a user web browser ogptheir personal corrputer

Figure 3 shows a poi nt where a- user (Philip) has just cli cked on the
"ROOM 17" link in the | ogged-on frame 305. Thi s causes the systemto

show i mages of Andrew and Debra who are currently 10 talking in this room

by accessing the tables in the database ' room
frame 315 al SBeCRBRE t'?%%{fvaf%%mé%ﬁ?c@r"eﬁ“c?e}sgmﬂéﬁed g(r?%@gﬁg%‘g&nﬁrgp he
' Andrew has ret@iing agpdsavet autohatisaligt Afrersahooding Bustah/epf griete @gecdrding howi ng

an | ndi cato Lse%%?aé/ag? %%?RE%J?% fecgl%méﬁ mﬁﬁéﬁﬁ tHeNGmk Q@nfeﬁﬂ&@ r Room 17

button causes stemto ca 1 p's nunber and add himin to
the conference. 15 St arting a Conference w th Sonmebody who is Logged
Onto the Systffaey To find out about another user vvho is currently

connected, the user clicks on the person' s ei%/?%re, t]hen shown a
picture of thEhepwsteRhaims jedfterusaisithe Q’eﬁﬁfte”pm”@fy *t°hs§edY | B 98 Der of

the nearest piofethes9steml@hiaR aesroteotrgr pesis | fpnmenyarized insmakidvb Fihlsiis y "
bel ow) . Ther e%q'n%) a![ 8""5&'1“5}}‘.'8?%\/\@ feq tgelySGtSatutsh% H%q\ %}WE‘Jngrbé/het ng Cal I ed

the "ori gi nat e BRter ende"
request to setheupignawonf ercenfeeencs ssemt ity gtatyscass Erivate’. The). ‘D° not d's'qlﬁ’e ser ver

120 queues,d h?etf{ug i SIE; drlled 1E ¢ WW%}%ﬂu&&%mst e ddiRretes ObJ eCt

205 subsequenilTy retrieves the request , Creates entries in
t he CONEERBRGE stats PRRSERICION FRENGEI9ple Jor thaticqnfriecacl @ Pefran

M1l eniumCT registelsSterFnQelS@st6sU‘Dotn|3?di§@1ﬂ'f'Qﬁ@f&ﬂerhlﬁiln@a\lehsisfsfﬂtdlsw)ipltg\edomrands:
to them when they click on the person's picture; they will not be able to enter into
- a conference with that person. If a conference is private then other people will not
15" be able to enter it and will be shown that it is private when they ask for detail on
it-Both “Do Not Disturb” and “Privacy” functions are implemented with toggling
" onfoff controls.
-~ > Another privacy advantage of embodiments of the present invention is that
20 subscribers to a service need not disclose their phone number to other users - it is
held on the database and used to dial calls to the user but need not be visible

directly to others.

The Sleep Function
25 One of the problems to be overcome with any virtual meeting-place is that users
may log on to the system and then leave their computers to go somewhere else.
This can lead to other users attempting to set-up conferences with them only to be
confronted with answering machines. This problem can be soived as described
‘above under “Removing a Person from a Conference” and this is the preferred
30 method. However, another solution to this problem is to have the database 125
" keep a record of ali page load requests which are made by a particular user {other
“‘than regular meeting-place update requests}. Eéch time such a request is received,
a counter is reset. |f the counter reaches a designated value (equivalent to, say,

10 minutes of elapsed 'silence' from the user) the user will be designated as



[err] Conference Registration (register a conference with the MIIenium CT)

30 [err] Call Dial (to the originator) [err] Call Dial (to the other
per son) [err] Mx all Participants (mx the calls into an audio
conference) wo 99/14926 PCT/CHO8/0254

When the origi nator answers the cal | they are played a nessage tepﬁlng t hem
t hat an audi o conference is being set up and asking themto wait. Wen
the called person answers they too are given a nessage telling them
that a conference is being set up. 5 Once both parties have

answer ed, t heaglglda aA‘pﬁ'ns gt%%?e gléther %sﬁ8¥@°t“f ﬁm%h? Tlpéeglr‘g pel%grtlg%g}ng ther into

a telephony baSed aldr 0- ¢ ON tabl e
are updat ed wwihbe H@mombmeenclae meintisme JMiBeof VAP mebiiraalac20 tellingipdat es t he

status 16l d ehg hOBireAbE IS GERa. 1h Bud! 3&0&55%%‘555&53%@@%%4&; n

t he dat abase conter-ence IS
ori gi nator i s °sp#fiihem stviben of cycling dots (generated by an ani mated
G F graphicg asking themto wait. Meanwhil e a snmall secondary frane is

rel oaded using,the client-pull HITM
q’he meeting-place \Bmdow 300 of the person who is designated as asleep changes

to tell them this. There is a button labelled 'wake me up' which can be pressed to
restore the user's status to 'awake' on the system's database. They will then be

able to initiate or be invited into audio conferences once more.
10

Handling Errors and Unusual States
Error messages are displayed to the user whenever an audio-conference request
{eg set-up a conference or leave a conference) fails. The request usually fails
because the Millenium CT 135 has been unable to make a call since the called
15 party is either engaged, not answering, or their phone number is unavailable {NU).
In such cases the Millenium CT 135 indicates the reason for failure in the 'Make
Call’ response message returned to the MAP object 205. The MAP object 205 then
-sets the status in the request in the CONFERENCE-REQUEST table to indicate the
reason for failure. When the server 120 receives a reload request from the client
20 {that is currently displaying the cycling dots} it inspects the status in the request in
CONFERENCE-REQUEST table. Upon finding that the request has failed it returns
an error page to the client 100 describing the reason for failure. The user may then
read this and return to the meeting-place 300 by clicking on a “continue” button.
If they do not do this the error pﬁge will automatically re-load the meeting-place
25 300 after 30 seconds.

Billing
- The system provides the opportunity to bill users on the basis of subscription,
. usage or some combination of the two. Since all audio conferencing telephone calls
30 - are outgoing from the Millenium CT platform 135 it is possible to offer users a
special tariff for exclusive use with calls to other registered users. The charging

» structure for other general calls which the user makes need not be adjusted.



15 construct (for instance every 5 seconds). Wen the server receives a
rel oad request, it inspects the status in the CONFERENCE- REQUEST tabl e.
If the status i ndi cates the conference has been set-up, it returns HTM
to the updat f whi ch causes the entire | ayout of the w ndow to be
r el oaded. Thﬁgoﬁ%gﬁg%isn1thUs updat%a t he neeting-plac@cﬁfﬁﬁﬂﬁg*%oo of
both people to show they are 20 connectéd in a conference and

deletes the request from the CONFERENCE _REQUEST table. Al other
peopl e who are connected to the system al so have their neeting-place

wi ndows updated to show that the conference is in progress. This is
achi eved by uphatdatrasestoregimfapge 9& riyMehin dialpagk nymgerplaraiach user. (THis| e wi t h

the current tigdwé fedphdlitd abe theNsdrvitd @rofli MBledthan DROUSGLIGR BiRstaiRsk bee 25
"The Update Process" bel ow for detai one Nunmber Assi gnnment

§ | S). Tel eph \
and Mobility F"ﬁ"ﬁ"‘éﬂx’ﬁ"?‘o‘?ﬂ%’éﬁ‘?s"?ﬁewnai’é‘?'?éhSB'F‘B?'s'u‘g@F'é"?:}‘F tp he authetizeth may
wi sh to | og obyfarsysiemadministraasre thef potentislrtbedsirgf the eyster flagdulehtly is ovint t he
user from having t ual |y _assign 30. thensel ve he | ephon unber of
the near estgpﬁgg%u"g%c{c%@f) ﬁ‘!?% ctaﬁsetf? 51%53 e%'r?,a Im"frh'lssre""o\"ag‘n.[.Jhr?bdea]#a%la%F'!Ors"?f‘3)'r§"”e ®on the
hard di sk of eamh cfl ieestt userc mbneinitiitess an cavdipeorderienaey attie f duration of ntbatance by

using a syst edgidhtdinds ety KROWINAS of NBopd QbRF AR FArk | Hference, COOKT €
This specifies the te e;r)]hone numoer for the machine as well as a text
string descri BRaegefindihehe dengths|ob digredfar whish tesyaiepk eart. A €t saobe pees" . \When
a user to charge the conference originator, the participants or both partid€ on a time
10 basis. All such information is stored in the database 125 together with time and
date stamps. The database 125 records the time and date at which each user
account is created or closed down. This information can be used to facilitate

subscription based charging.

15 The “Butler” Process
Thé! butler process is intended to alert users whenever a new person comes on
ling™for example by playing a sound such as a bell, At this paint an indicator 335
(e.g. a coloured dot) is also shown adjacent to the names of any newly arrived
“users in the frame 305 and the meeting place window is brought to the front of
20 * the browser. The indicator persists until a new update takes place or for 2 minutes

" - whichever period is shorter.

For each person's name that appears in the “logged on” frame of the

meeting place a ’registerUser’ jévascript function is called in the layout code for

25 the meeting place window. This function adds the name of the user in question to
an array. It also checks a 'previous' array which contains a list of all those users
who were present the last time the logged on frame was loaded. If a particular
name features in the current list but not in the previous list then it is judged to be
‘new and the function returns a ‘true’ value to the code in the logged on frame.This

30 is'what causes the indicator to be displayed by the name of each new user, Once
“all names in the logged_on frame have been 'registered’ in this way the 'onLoad’
event for this frame is used to call a second 'butler' function in the layout
document. This simply checks whether any items in the ‘current' array are

different from those in the "previous' array. If this is the case then a java applet is



initially logs on to the system a Javascript function located in the roons
frame of the neeting place will attenpt to read any cooki e which has
previously been set by the system If no cookie is found, or if a
previously seyoGeRishe has expired, the roons franme in tp% neet i n% pl ace
will informthe user that ho tel ephone has been 5 associ at e
machi ne that they are using. (Note: cookies are set to have a flxed
life, for exanple one year, after which they expire.) The roonms frame wll
then invite the user to choose a tel ephone by selecti ng froma pop-up nmenu
of nunbers Yﬁ% f ? fowab £ for that' artjcul ar,. user. §Th|s age IS
gener at ed &1 FRP'S M5, ﬁfg‘PrFB?eit'B%p €094 S ORNERt BrofeF

dat abase.) 10 embeddadoe tiaa browber Thwafsndiee nf shdd appletds $implintd btayrmsmund afacookl e
will be writt r d, dto show
t he user's per soﬁ’iﬁtt ?ﬁ?rr'ﬁttréo@gs\% &ﬁhé%&'?% Bl o\tfv'l;%llze #Ed by t% Z

During initi aIThIecﬁwﬁequﬂ fuhetion ynoreamantic? eartablet\'hm egchctirok itds Msd tstating

previ ously gettgon by , Whem.JeL AL R0RE EQ ‘Jh).‘n astﬁa gumc&.b@snumrma n2ikd B S
cookie to the user for the duration he session. Since the cooki e

setting activitPs CHERSY gAY Pubik d&%émrda*‘r"éqyya" 'F‘?"’?tg' near ;R pAMee, fapR the syst em

adm ni strat or butler fobétionl doesM6NgdMRMmte s BE Wuhd. T 18SBGvail hafBl appeaffki es for
each one. In thi,s wa user need never have to go through the 20

above process.® "eW "X'f—er"'oﬁfﬂsﬁ’e“fs SWHRLYP ¢ may be necessary to nove a
conputer fromone location to another or to use a different tel ephone

[ine W th doP%ublfiibiHroiBIRN LPine dfect EBoring i SGMIR! ANCES, &1 Lher a user
or a system er setting fornf
whi ch cont ai ndtefeitingste "$ervercShftware An¢hitecturg” | above, Foumeltiects instaiad iabnieel above.

The page has tsen)ae1ﬁ@@U@Aolnymbw.cﬂsﬁﬁawﬂdes%@amb%seam@genare the YAdREQWLOf the
browser in this case. ér%els oaded, the a riate cooki e

is read, if tH ey Canéa‘aﬁiﬁﬁ af‘ﬂ arheak Abiests 2Ry 20k 1I008§§| &uncsianally. The

page al so contthésasiesl BalREdbER MithAiffdr@@abpaatidierssybdneh i s assenbl ed from
the
15

Referring to Figure 4, the application object 200 deals with the conference controls

offered to the user by means of the meeting place screen 300:

1 Login person
2 Display meeting place

20 2. Do updater
2.2 Display logged-on
2.3 Display room
2.3.1 Change telephone number
2.3.2 Start conference

25 233 Invite conference
234 Join conference
2.3.5 Leave conference
2.3.6 Display error message
3 Display tools

30 3.1 Share URL
3.2 Start recording

33 Stop recording



30 database. If a new nunber is selected, then the existing cookie is
overwitten wi th the updated information. The page is al so rel oaded
whi ch causes the changed nunber and | ocation to be shown.

23 Joi ni ng_an Existing Conference The user | oigesy@is@sust i N9
conference bYOSPAPRE ng on & text link gdgnoting the e

conference' s nunber.
They are then shown the list of participants in the conference. There
is also a button which gives the person the option to join the 5

conf erence. The server 120 queues the request in the
CONFERENCE- REQUEST table. The MAP qbj ect ?0 SubsS @é%i&ﬁhﬁJeves t he
request fromRefegringats) é'SUfér%a‘lhésdaEFbﬁWb’eJ’t éﬁ)t v%I n htggg%% CONFERENCE
tabl e, and ingikuGtfsihe MIlenium CT 135 to 10 set-up the conference
usi ng the follomjne commands: [err] Call Dial [err] Mx al
Partici pants (nix $158EMeE™ Pht o an audi o conference)

2 Get conference-request

5 3 Create person-conference

4 Update cpnference

5 Create conference-request

6 Get person-conference

7 Update person-conference

10 8 Get conference

9 Update conference request

10 Delete person conference

11~ Delete conference-request

12 Delete conference

15 13 Update person

Ces et e Teq

Referring'to Figure 6, the MAP object 205 deals with the interface to the Millenium

CT 135
1 Poll conference request table
20 2 Start conference
3 Invite conference
4 Poll Millenium CT °
4.1 Record stop response received
4.2 Conference registration response received
25 4.3 Record start response received
4.4 Call clear command received
4.5 Mix all participants response received
4.6 Call clear response received
4.7 Call dial response received
30 4.8 Register platform response received
5 Leave conference
6 Join conference
7 Start recording
8 Stop recording



15 The system starts by nmaking an outgoing call to the person. Wen the
person answers the call they are played a nessage telling themthat

t hey are bei ng added to the conference. Wilst the conference is being
est abl i shed t n is shown a screen of cycling dots _askina him or
her to wait. %%pﬁ??#e a smal | secondary gsg frame is rel oa 8&’“&%‘?"%&‘% he
client pull HTM. construct (for instance every 5 20 seconds). Wen the
server receives a reload request it inspects the status in the

CONFERENCE- REQUEST table. If the status indicates that the conference has
been established, it returns HTM. to the updated frane which causes the
entire | ayout of the window to be rel oaded. This nechani smthus updates
t he nmeeti ng- pl a&eferring toviigudo 7S thaf HEpibRatpejeh 2 160siraplg webll avitrameniemingaat ed i n
a conference and_del.et 25 est fromt FERENCE- REQUEST t abl e.
After a short 3%Fé’$!"}eh°ga§ab§?ee1ig]gnd;'g%ggr('f ?uﬁuf%s??r%g%bneflérence and the request
i s del eted frorf t he RODPERRENICE- REQUEST t abl e. The arrival of a
new user in g gonference; hesdndi cated with a short auditory tone, 30 by
the tenporary display of an indicator such as a col oured dot adjacent to

t he nanes of any users who are newy arrived on-fine (see the "Butler
process” desehtidl tded Rl @) s\@fteh by t he updating of the neeting-place

screen 300 of %I users. Thosg users who are . in _the roomin question
are shown an i MAYEYBF " HEVHSFUHH © mﬁm RS 19§25 7HPmEY @ ?‘fevf.t‘?e%'awgve
t hei r nouse cuwerofdnfermdtioh svithneigeqdifireythalr participants either learn a complex set of
24 10 controls or invest in specialist equipment or software at the client end. Thse
equipment at the server end is not particularly complex either and can be readily
set up as part of a small business operation, company department or educational
service for example. The system is about providing a basis for conversation and
information exchange - the exact nature of the conversation and information traded
15 is not constrained so there might be a wide variety of potential uses such as:
» application as an educational tool - in particular for teaching languages
¢ use by sales teams to encourage greater communication with clients
e yse by fan clubs to talk about ongoing or recent events such as football
matches
20 e« application as part of a customer support system for a product or service
* use as a social meeting device
* use within business as a method for helping geographically separated groups to
collaborate

25 The system can be deployed either as a small scale set-up involving PC based
audio conferencing platforms such as the Millenium CY 135, or to provide larger
scale services on platforms such as the “integrated Speech Applications Platform”
{iISAP) which has been developed by British Telecommunications plc. in the case of
deployment on a PC based audio conferencing platform such as the Millenium CT

30 135, the overall group size on any platform is generally limited to 60 users by the
system's capacity although a service can be spread over a bank of such platforms
running in parallel. On the iSAP, the maximum size of an individual group would
again tend to be 60 (limited by the capacity of each shelf on the iSAP) although a

very much {arger overall user group could be catered for.



shown the person's name in the status bar of the wi ndow. Users may continue
to join a conference until it has grown to the maxi num si ze all owabl e
by the system (30 people in the enbodi ment bei ng described here).
Whenever norg,t peopl e are present in the sane c he
display is cﬁlgn%ggh?o show'only 5 the ngges of users rat hgé&tei I?raﬁ xei r

pi ct ures. Inviting into a Conference Users who are already in an
establ i shed conference can choose to invite other peopl e who are | ogged
on to the systemto take part as well. They do this by 10 clicking on the
nane of such a person in the |ogged-on frane (only the nanes of peopl e
who are not logged in to a conference are shown as active HTM. |inks at
this tinme). \satdhbethpRESS B the phitirrh Bn GHidHkBE audib @onfd@ncing takboplaceit conf i rm
nessage in the conérol frane. Ihf thg .confhi rmth%t th%\/thdr?oké‘%e% Jant to
invite t hi§ RPEFR'5 10" HPEMEME SRTVET SR EES £ HEYsSVEE BSW T TRt a6 a cal |
to that persogroamdai slyard She $aneaglakfdrimelor bankt dfeplartamdhel eldsees in group ATl

commands t 6, t g M LB HaAL 6 otHBARE NGB8, K"k HB! D SEReLEFukAGn SRR 35

when soneone J0OInNs a conference (see ng i sting nference”,
above) . CBae G fre epemslenThisiseraratine cenl be lrehiprrgrentirahh dyough P agB9EAY| nt o t he
conference ang,Zf bR 1AL EEEes Rb&ce Wi ndow 300 is updated for all -users.
Renovi ng a Person from a Conference Fromtine to tinme, those already
in a conference may invite another user to take part but in practice

only reach thgymerthe BysterdAS¥RIbedEholB EIHaB&I 1 stuliatEPBE dnd téleplites,rsimgver from
this situat]

cal | to thi® aRRRGRY FETRERINE (8 vopRaps die; hrcerp ot LRy oo o' of ¢ ne
"person” that addpeed teawbrkt enuripnerfeetively pheyitengedheonbdth adatatypEhiveere gentl ts in a
' down the same line. This would in¢lude Internet based systems. The approach is
also adaptable to systems which use mobile telephony, which involve phones with
built in web browsers or which use a headset connected via the soundcard of a PC

15 rather than a separate telephone,



confirmation dial ogue which is shown in the control frane. If the action is

confirnmed, the systemw || clear the call to the answering nmachi ne and
renove this 30 " person" fromthe conference. The conference can then
conti nue as novgg%j[" the renaining participants.

commands to th f

n| um CT 135 under these circunstances J@’%@S/méﬁ
somebody | eaves a conference. See "Ending a Conference" bel ow.

25 nference Once created, a conference continues to

exi st as Iong person is init. Users can | eave a
conference atj m“mmﬂ“mm;um sing a button on the 5 neeting-place w ndow
300. Wen this+happensp the M Il enium Is sent the "Call dear”
command to cl ear the call, causing the MIlenium CT 135 to drop the

phone connectlg e meet i ng Iac 300 is thenp U{;dat ed to shqw the person
i s no | ongét in t‘h'ef"ﬁ’baﬁ'f’ ‘&éa SYRED PUMRIEIS RF /83 P URE! "G T89S entry
in the CONe&dREMEE ntatace ha\nng mearg dbrcaccbingtdnanfdinsgiion databiiseudystecoyupdat ed

(see "The 105 H%gﬁg gf \P {r%((\/gi npa%dé) ngd wherein at least one, controlling, user interface
has means for transmitting, to one or more of the other user interfaces, a signal
conhtaining a retrieval command, the other user interfaces being operable under
control of the retrieval command signal to transmit the retrieval command to the
information database to retrieve a specified item of data.

10
2. An information retrieval system according to claim 1, wherein the user
interfaces are linked to each other by a server application through which the

retrieval command signals are transmitted,

1% 3. An informstion retrieval system according to clasim 2 comprising a
management and control unit for a network based teleconfersncing system,
comprising an interface for establishind connections across a network between
users, through which the signals carrying the retrieval commands may be
transmitted.

20
4, An information retrieval system according to claim 1 2 or 3, comprising
means for preventing more than one controlling user interface simultaneously

transmitting a retrieval command signal to the same group of user interfaces.

25 B, An information retrieval system according to claim 4, comprising means for
~ permitting different user interfaces to operate as the controlling user interface at
different times.

6. An information retrieval system according to claim 4, wherein only one of

30 ' the user interfaces has the capability to transmit retrieval command signals to the
other users,

7. An information retrieval system according to claim 6, wherein at least one

other user interface has means for transmitting signals comprising retrieval



The M 11 enium CT 135 di sconnects the |last person if there is only a single

person |l eft in a conference after soneone has left. Once the |ast
person has been di sconnected, the MAP object sends a 'conference

regi strati on'woeanased tMM | I enium CT 135 to de-regidkBishile
conference. The -meeting-pla ndows 399 of all users are then

updat ed. r““mg .of | eaving a conference is for users to
si nply put dovvnA&\\ﬁ‘ I'n the current inplenentation of I1SDN in
the UK the MIle S 20 not notified by the tel ephone exchange

that a per SCmpr@ ugltg%g tirntstpcﬁlknig tfs%{bké%%ce, and the @oﬂ#&ﬁ% U%NW Bma§ tinme,

t he exchange s C nessage to 3°&ni’um CT. ) A
forthconing rmdillffsl fontcpoverting saitk reprievalprapesalst 'O‘OEifFf@r!é'a‘Ppmma“dl sl fors| )

st andar ds shoybfd fRaR tb B othdteusMs! | eni um CT 135 will be able to det ect
cl eared-down calls in the near future. 25 The Update Process It is

necessary to update the neeting-place w ndow 300 of each user who is

connected t® She Wﬁhﬂﬁiﬂ%ﬂf&lﬁd’valﬁsy&t@m&&do@cﬂm tcequbreewng slaim[ hasiag event s
are when: see next

er t
secti on) T"«S?'T’sj o aLst?g 8t &7% ‘g%'ﬂ"é’a%“s“'ae‘?a?fa?%“ c‘%ﬁ'f’%’r%a °8£"ma"d[ err] A
user shares asigills (oxbe othet ang)s. [err] A user starts or stops recording an
audi o- conference (see bel ow) [err] Wen the conference privacy status
i s changed
9. An information retrieval system according to any preceding claim, having

10 storage means for storing retrieval commands, and means for extraction of
retrieval commands from said storage means for transmission as retrieval

command signals.

10. A method of controlling an information retrieval system comprising at least
15 * two user interfaces, each user interface having means for accessing an information
database system by means of retrieval commands, wherein one, controlling, user
‘interface transmits, to one or rﬁore of the other user interfaces, a signal containing
‘a retrieval command, the other user interfaces operating under control of the
retrieval command signal to transmit the retrieval command to the information

20 database to retrieve a specified item of data.

11. A method according to claim 10, wherein the user interfaces are linked to
each other by a server application through which the retrieval command signals are
transmitted. -

25
12. A method according to claim 10 or 11, arranged to prevent more than one
controlling user interface simultaneously transmitting a retrieval command signal to

the same group of user interfaces.

30 -13. A method according to claim 12, wherein different user interfaces of the

same user group operate as the controlling user interface at different times.

"-14. A method according to claim 12, wherein only one user interface has the

capability to transmit retrieval command signals to the other users.



26 When such an event happens, the time and date at which the
event occurred is stored in the GROUPS table (for individual users)
and in the CONFERENCE tabl e (for conference related events). 5
The update prpges@eCr ks by —using the client-pull HTM C0”§&'8)é%§snfzgﬂm
within a rarre3 n the megdi ng-place w ndow 30 Every few
seconds (for \“y 15 seconds) this w ndowis set to
"updat e". Wen \g recei ves an update request fromthe
updat e frarre 31 s éorrpares the time and 10 date when it |ast received
an update request fromthe update frane 310 for this user (this is
call ed the heartbeat - see "The Heartbeat Process"” below) wth the

time the meet ihg- ph methogeascprdion te sty dd. whereinhene; offthe 9Eher ysertivterecedi spl ayed

has Chang‘.?u%nﬁisn&&\a‘shgonllﬁﬁﬁgtrbt‘?‘@val tohpBsdls BEWhe' BdrtfoiRg Qbert iterfdpslat e page
i's sent back. hi's 1 ncludes Ixﬂé}égavascrl pt. function i ch sti loul at es
that the othefnd F'&rr%%“@f""!? [Yger Bterfaes CPMYETH *ae egwaa'sn{sltﬁsa's & g e¥dded as

soon as t hes upghamend sigrias fiobtredstridsfonlto @basther users(t he OnLoad event handler is
used). The advantage of this approach is that it does not i ncrease
traffic to the server, load on the client or visual distraction for the
user by rel oadéng Alethiddeactordingso awesf olbis 100 HiSnghaneinl the atsiteslling us¢rat user
has Chang\%g&a n &k@nu&t{:@iﬁieg%@&é\g gp?e?n@&c&rﬁrﬂﬁ“o{ §gra {d QJeeotﬁgl'annel S
to be kept open o] F User Ih the way t pro ocol such as
"server push” U%RSES. The Heartbeat Process The update requests are
al so used a5 a 'heartbeat’ function which lets the server know t he user
is still Iogged in ("alive'). The Heartheat object 215 runnin %%he 25
server 120 pol'fs thésghndassading 3¢ any ffipims 1) tﬁ’ﬂﬁr""f‘?@’f‘éﬁ‘é’é" \9%?

seconds). |f are extriaeteld @ami Heratagy letts fontransenidSinGEIKktriet eon‘umand&\gralsuser is
over a mnute old, the

18. An information retrieval system substantially as described with reference to

15 the drawings.

19. A method of controlling an information retrieval system substantially as

described with reference to the drawings.



heart beat object 215 deens that the user has closed down their
neet i ng- pl ace 300 and left the system In such cases the user is |ogged
out by updating their on- line status field in the PERSON table. That
user will no wewaksappear as being on- 30 line in other /éB 8/02544

meet i ng- pl aces. Shari ng URLs When users are connect o?toget her
in a conference they can share a URL yjygh each other. This may be
useful for instance when a person wants others who they

27 are talking with to see the sane WWV page that they are | ooking
at. To share a UL, a user either manual ly types or copies and pastes
the rel evant text stf' ginto an HTM. gene ated text box in the control
frarre 320 of the ' r esses t he
‘return’ butto utton 5 Th|,§ causes the URL
to be associated with thé r,_for t he restf of ,t he confer@gnce

storing this URL in the RE table for thatyliseg. Thisgs indicated
visually in the MEgkaadi Uil i aBl confegence participants
by showi ng a sngl | phii CEWi t h t he i nR' benedth the iwage 330

= achi eve
t&at the
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10 displays should be updated (see "The Update Process" above). | f
the person stipulates a subsequent |ink during the course of the sane

conf erence then the colour of the link graphic changes to show that a
new | ink has weeas/4s26 specified for that person (this is al porekspsdsin the
PERSON table). Qhers in the 15 conference can click on a link graphic to
see the associated URL opened up in a2/1e new wi ndow on their browser.
Recordi ng a Conference- Users can choose to recor@a conference so that
they can play it back later. The 20 originator's ngeting-place 300 has an
additional icon 325 which allows themto record the conference. If the
originator drops out of the conference Ieavind;oth tal king, then the
recording control is passed to whoever has beeg | conference for

t he next |ongest tine. The idea behind this apgr|¢ to avoid
conflicting requests for starting and stoppi ngég ng that may be
generated if 25 all users have their own recqu"‘ L rol.

Alternatively, all participants in a conference may 0y an i con which
al l ows them to record the conference. \Wgn—= OfgPr esses the 'start
recordi ng' button they are pronpted to gi
type this into a text entry box. 30 (The recordi NQeg ‘sma‘separate

system generated uni que name so it is not ndagor y §at t he user give
the recording a unique nanme).The usef then subwits o Ehe recordi ng nane
using a button. A recording request Ns then quiued W hﬂtﬁ'e server 120
requesting that the conference be rec-rded The "MAR OleCt 205 t hen

sends the M| I eng > s qrt recordi ng
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28 conference. Wiilst the recording is being initiated, the person
is shown the screen . of cycling dots asking themto wait. Wen the
recording is started the request is del eted fromthe

CONFERENCE- R@%ﬁ)’s‘zgabl e. The start of the recording is pcheshsozssed to
the users with an auditory tone and a short voice announcenent nade 5 to
the conference. The recordi ng buttongjqg the person's neeting-place is

repl aced by an aninmated 'recording-in-progress' icon (this is pressed
again to stop recording). OQther users are shown an ani mated icon
indicating that a recording is taking place. T is achieved by

updating the entry in the CQ;IFERENCE table to
di spl ays shoul d be updated (¥ee "The Updat
When the originator presses #he 'stop
di al ogue appears in the contlol f If the user confirns at they want

to stop the recording, tfe s Msends ' Record Stop! aE' Record Save'
nessages to the M || enium CT 135. ce the recorddng hassdeen saved,

t he ani mated recordi ng 15 i gon fromthe on's rgadi ng-plm 300 is
renmoved and repl aced by the &tart‘H’(grecordi ' b%ltgon - mer users are
al so now shown an icon indic@&ti t no recordi®g iIs i ng place.
This is achieved by updating the entry in the CONFERENCE table to

i ndi cate that the displays should be updated (see "The Updat e process”

above). Subsequent parts of ¥t he conferenc® may then be 20 recorded if

desi red. The MAP obj et \2{35 will auf’oh?ti cally stop a recording if
the | ast person | eaves a

ifdl cat e gat the
ocessd @bove)l. 10
ording'’ button, a firmation
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conference and the originator has not specifically stopped the recording.
The recording will still be saved in these circunstances. 25 The

M |1l enium CT 135 stores the recording as a 64Kbps PCM encoded speech file.
The file is s tly converted and placed on the WWVs it
can be Iig?’?ﬁ@%g?o by the conference participants. Pr efel;eér{lg‘%?g%%{" e file
is converted into "Real Audi o 3" fgﬁgat thus allowing | ong sound files
to be heard without having to 30 first download the entire file to their
conput ers. Pages on the system can contain links to the Real Audi o
files representing previously recorded cogversations. Since the system
uses a database to build HTM. pages dyngmically it is possible to
provide the link to the sound filelin the ( 10 S
29 context of a page whpchy indicates whepethe reeordi ng was |made,
who ori gi nat ed it, and who=togk part ip it.|ThsTp qchyevef by
storing this information in the dat abase wheh tllsg ' Recorid [Saye' |nessage
is sent to the MIIleniumCT 135.
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5 Making a Personal Recording In addition to recording a conference it
is possible to use the systemto record one's own voice only. This
feature can be used for recordi ng voice nmessages or for pronunci ati on
exercises for Whenever a user is on |ine but not

conf erence tﬁg§9ﬁ§§%Fthe option of clicking on the ' RecordJQﬁﬁP?Bﬂmfh t he
control 10 franme of the neeting place. Wien they do this they are pronpted
to give the recordi ng a nanme and kP d ype this into a text entry box
(the recording has a separate system generated unique nane so it is not
mandatory that the recording be naned with a unique identifier). Once a
name has been submtted to the system an outgoing call is initiated to
the user's nunber and they are placed in a private 15 (or "single user")
conference in which they are the only participant. As soon as the
conference is set up the recording request is automatically queued to the

server. The MAP object 205 then sends the MIIlenium CT 135 the ' Record
Start' nessage to start recording the conference. The user hears a

voi ce announcenent shortly after the start of the conference to tel
them that recordi ng has begun. They also 20 are shown an ani mated
"recording' icon. When the user has finished making their recording
t hey can press the ani mated recording button to stop the recording.
This is achieved by sending the MIIenium CT 135 a ' Record Stop'

nmessage. At this stage they are shown a series of icons 25 which allow
themto play back, delete, or save the recording. If they choose the
"Play' icon, the 'Playback start' nessage is sent to the MIlenium CT 135

and the recording is played baE'go%he user over the phone connection
fromthe beglnnlng V%llst t hi \ ppenlng the play icon is replaced
W th an ani nmat[Es f .

pl ayback it
selects the a
sel ects ' Save'

T - This is

achi eved by sendlng t her RS S W“"}ﬁ?{mvnﬁi]gl message.
| f the user ddes not ”%W?qugg t he recordlng t hey cah s¢jl ect the
"Delete' icon MhICh renoves {t P ecording by sending the M|l | enium CT

135 a 'Del et e [Recordi ng’ nessage. If the

[ Push URL | [newsmwwwmicrasott.coms

PuSNing URLNID-/AWWW.FICrOSOR.COMV...

browseCONTROL

Warning Applet Window |




30 user | eaves the private conference w thout saving their personal

recordi ng then the recording will be saved automatically. After

choosing to save or delete a recording the user may go on to make nore
recordi ngs Whybh9bndehs t he sane conference 5 Privacy pCRCEY/adseM ai ns
to give users the greatest opportunity to see who else is | ogged on to

the systemwhil st also protecting people fromunwanted instrusion. This is
done by allow ng individuals to set tig¢fg status as 'Do not disturb' and by
l etting the originator of a conference set up its status as 'Private'.
The 'Do not disturb' 10 status fI tored in the PERSON table for that
user whilst the ' Conference g} i{ﬁatus Is stored in the CONFERENCE

table for that conference. If a cerso regi sters thensel ves as ' Do not
di sturb'  t hifBIUGL Ao Cattbl- Mk@:te inbhbtExgioredl US _€XPl al Ned 1o L nem Ta@) hey
click on th¢ﬂp&ﬁ8&&5$oﬂhﬁhﬂnﬂb they mnll not be able TO enter Tnto
conference M tg=thq5 pe Comy €T &5 ﬁf"'v TETT Ot NTET 13 ople
will not 15 d‘amo,ea,;os ntR eshl'h ngeaga,t e%ﬁ v\éth | S priv when
they ask fo e :
functions a

URL Contraller URL Controller

This frame is where the .

URL Controller appiat The URL Contrailer applet allows any usar of the applet to change Web browser

lives. pages for all other subscribers to the appiet.

Just click on one of the default URLS in the URL List and watch what happens to
your browsar. Not only does your browser load the URL but remote users wili also
have their browsers updated with the new URL (Check by Jooking &t two machines
at the same time).

To work your way through the list of URLS. just press the Up or Dawn buttons
fepeatedily

To add a new URL type a URL into the Add a URL To List fisld, and press return,

[ Applet started o] )




Anot her privacy advantage of enbodi nents of the present invention is that
20 subscribers to a service need not disclose their phone nunber to other
users - it is hel d on the database and used to dial calls to the user
but need not Vpggamg%sbl e ; directly to others. Thecpcasibddnct i on
25 One of the problens to’'be overcone with any virtual neeting-place is

t hat users may log on to the systemand then | eave their conputers to
go sonewhere el se. This can | ead/i® other users attenpting to set-up
conferences with themonly to be confronted wi th answering nachi nes.
Thi s probl em can be sol ved as descrg=bed above under "Renoving a Person
froma Conference" and this is the E?ll 1F|e.d 30 nethod. However, another
solution to this problemis to have the databas ord of
all page | LR StrolVMicEoBoftdrfietne Dy a particular user (ot X t han
regul ar nmegEleNgn Men@R fapflal@prequests). Each tine such a request is

recei ved, 0 COUNT Sf S esgt the Co terfe@es a desi grgeed

val ue (‘equififafGnt o Qq  Revesh Ho Os@cm&@& 0%6' e gt silence' f t he

user) the

31 i :1132.14§, 126.24/PustyURLConFgmy, him . ] Li pi ng"
person's nyne they Wi 1T B SR rao SEARGHNISSURMOAT | fSH waitEusof] t he
meet i ng- pl §cg, 30Qaike! | 1 NQ t Nemvsrde snaisiaian s T Y

Tredtas iy
This trame is where the g

URL Controiler applet
fives.

News far You: @ Reserve Your Copy of Microsoft Internet Explorer

1T Executive | Beat the rush and get the linal version of Microsoft interne
Windows 95 and Windows NT 4.0 delivered straight to !

System Pro
Small Buginess @ Downicad the Free Office 97 Service Release (SR-

With SR+1 comes new ways to share Office 97 files, incl
Download either the SR-1 Patch or the SR-1 Patch Updat

Home/Personal
Computing

Games @ Need Heip with Homework? Works Has Tips From

Education | GO 10 the head of the dass with Microsoft Works schoo
= | homewark Web sites to get the information you need. and
Partnering with | jazz up your work,

Microsoft

Micrasoft Updates Preferred Street-Finding Softws

Industry Solutions
Check out the NEW Microsoft Expedia Street 98, See wi
Web Bullder | finding and mapping addrasses preferred Microsoft's str#

2-t0-1
Oeveloper

News @ Microsoit Announces New Channel Program : Mic)

The program is designed to provide over 150,000 value - ag
compelling market opportunities, products and resources

[:ﬁ:l click to run MSNEC/Investor tickd

@ Trucking Compsny Reins In Involcing Details With

Delays in account information retrieval prompted DTSI to
Server / Windows NT - based accounting solution from Pla
ne fonger wait around because of OTSi's accounting sys!

<




that the other person is asleep. In such cases, users can manually dial the
person or send thememil. 5 The neeti ng-pl ace wi ndow 300 of the
person who is designated as asl eep changes totell themthis. There is
a button | abewesdnswgke nme .up’ which can be pressed to POSERS2EAE
user's status to 'awake' on the systenl s database. They will then be

able to initiate or be invited into aqggp conferences once nore. 10

Handl ing Errors and Unusual States rror messages are displayed to the
user whenever an audi o-conference request (eg set-up a conference or

| eave a conference) fails. The request usually_fails hecause the

M1l enium CT 885 has been unable to nake a ca]l sirnce fhe cglled 15 party
is either engaged, not answering, or their phpne nynbel is ygnavail able

(NU) . In Gichpcases the M|l enium CT 135 | néj cates{the reason for
failure in thew Mike Call' response rressage§ etjur ngd to |t he MAP obj ect
205. The MAP objéft 205 then sets the stafugiin the gyest in the

CONFERENCE- REQUESM table to indicate the g e o9t Egilure. When t he
server 120 recei%;s a rel oad request fron1§@e clterit 2p ~tHat is currently
di splaying the cy®ling dots) it inspects t st &t ud i n|the rlequest in
CONFERENCE- REQUES® tabl e. Upon fi ndi ng thateh1e edquesy has |failed it

d

returns an error page to the client 100 dgescrifing|the rjeason for
failure. The user may then read this and [eturn tolthe reeting-pl ace
30Q by clicking on a "continue" button. | f téey do not do this the
error page will automatically re-l1oad the neeting-place 25 300 after 30
seconds. Billing The system provi des the opportunity to bil
users on the basis of subscription, usage or}| sone conbi nation of the
two. Since all audio conferencing tel ephone calljs 30 are outgoing fromthe
MIleniumCT platform135 it is possible to offey users a speci al
tariff for excRusive use withh callp to other fegistjered us The chargi ng
structure for er general g¢alls which the usger kesmnee t be
adj ust ed. > g =
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32 The dat abase stores a range of allowabl e dial back nunbers for

each user. This all ows people to use the service fromnore than one
| ocation. Since users are prevented fromentering their own dial back
nunmber s, Wwhi atip beaagaeét 0 be aut hori sed by a system adm nietkabdhssat NE

potential for using the systemfraudulently to obtain 5 discount eé
tel ephone calls to any destination is renoved. The database records the
name of each user who initiates an audi oconference, the duration of that
audi oconf erence and the nanes of people who took part in the conference,
together with the Iengths of tinme for %ﬂch they took part. This data can
be used °~ to charge the conferme% ginator, the participants or both
parties on a time 10 basis. Al ssch information is stored in the database

125 toget heg with tinme and daje stanps. The database 125 records the
tine and dg@e at which each user ,=2? account is created or closed down.
This i nfor@ti @h can be used to fldcilitate subscri pti on based chargi ng.
15 The "Bl e@—Process—— —Thebutter process TS iTtended t—users
whenever aanew person cones on line, for exanple by playi rﬁ’ sound
such as a li¢ll. At this point an indicator 335 (e.g. a colg red dot) is
al so shown %dj acent to the nanmes of any newy arrived use in-the

frame 305 and the neeting place window is brought to the front.—..oF 20 the

browser. The indicator persists until a new update takes pl ace.-.";do for 2
m nut es
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- whichever period is shorter. For each person's nane that
appears in the "l ogged on" frame of the neeting place a 'registerUser'
javascript function is called in the | ayout code for 25 the neeting place
wi ndow. This &Hﬂ%}l% adds the name of the user in question to

array. It als 288 o ' previous' array which contains a IY‘%‘E’GW"&-’I‘P t hose
users who were present the last tine the | ogged on frane was | oaded. If
a particular name features in thgoggrent list but not in the previous
list then it is judged to be new and the function returns a 'true'
value to the code in the logged on frame. This 30 is what causes the

i ndi cat or t;_):a:)e di spl ayed by the nane of each new user. Once all nanes

in the logg@® as frame have been 'registered in this way the_'gnlLoad
event for t@i® Erame 75 05ed 1O Tarl—= setcnd—“burref—fmctifﬁhﬂ—the
| ayout §c§urrent Thi s sinply checks whet her any itens in&he 'current’
array are Odifferent fromthose in the 'previous' array. If this is the
case then a java applet is
33 called in the "tools' frane of the neeting place uping the
Li veConnect--pr ot ocol enbedded in the browser. The functiop of this
applet is sorrply to play a sound of a desi gnated nane. Injthé case of
the butler E bell' sound is played by the client. The repi sterUser
function w%r&n@nts a variable value each tine it is called (ptarting
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5 fromO0) . Wienever this value is less than 1 the function still adds the

names to the current array but it does not display an indicator near a
'new name, and the butler function does not generate its bell sound.
This is to avghgeagges appearing as 'new when the syspeficeds/giarti ng

up. 10 Functl onal Breakdown of the bj ects Supporting the System
Referring to "Server Software Architecture" above, four objects installed

at the server 120 support the funtt/ménal ity descri bed above. These are
t he application, M1l enium CT, database and Heartbeat objects 200, 205,
210. 215. Functionally, t hese al as described with different aspects
of the system 15 Referring to j={ _r'i@i the application object 200
deals with the conference controls offered to the user by neans of the
meet i ng pl acisteneee8tréa: 1 theURYi wRler son 2: AppletCdontegt ay

meeti ng pl ace 2Qistanar Do updat er 2.2 Di spl ay

| ogged- on 2.3 Di spl ay roo 2.3.1 Change

t el ephone nunber 721 2.3.2 ?228t art conference 2 232 3.3

I nvite conference |821 2ru81(4) Joi n conference 2.3.5

Leave conference Di spl ay error message 3

D splay tools 30 . Shar e U‘QL Stlart recordi ng
3.3 St opjriecordi ng

!
822 : get.SharedURL (String)

g

823 : URL ()

| ]
- 824 : showDocument (URL,String)




Referring to Figure 5, the database object 210 deals with the interface to

t he dat abase 125: 1 Create conference 2 Get
conference-request 5 3 Creat e person-conference 4 Updat e
conf erence 5 Creat e conference-request 6 gq.

per son- conf erWA@Y14926 7 ! Update person-conference 10 F k;nssmsget
conference 9 Updat e conference request 10 Del ete person
conf erence 11 Del et e conf er ent#3®equest 12 Del ete
conference 15 13 Updat e person Referring to Figure 6, the MAP

obj ect 205 deals with the interface to the MIIenium CT 135: 1

Pol I conference request tabh
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20 2 Start conference 3 I nvite conference 4 Pol |
M Il enium CT 4.1 Record stop response received 4.2
Conference regi stration response received 25 4.3 Record start
response recelyssheons 4 4, Call clear command recepyRgosnisas 4- 5
Mx all partici pan?s response received 4.6 Call clear
response received 4.7 C%llmdi al response received 30 4.8
Regi ster platformresponse received 5 Leave conference 6
Joi n conference 7 Start recording 8 St op recording
35 Referring to Figure 7, the Heartbeat object 215 sinply deals
with nonitoring an area of the database 125 and | oggi ng out users
appropriately: 1 P dat abase

¥

/8
o
[+2]

-

USER 101

PROPOSE URL

901

Figure 17

TRANSMIT

202

4
J903

SELECT?
"ADD.TO LIST

USER 100




5 2 Log- out person Potential Uses for the System The
system al |l ows groups of people to talk to each other and achi eve a shared
view of information without requiring that participants either learn a
conpl ex set ntrols or invest in specialist equi p"ﬁﬂ;%r f{ware
at the cli en?&g%%.“’%ﬁe ‘equi pnent at the server end is no Kgga??@él%éul arly
conplex either and can be readily s%} up as part of a small business
operation, conpany departnent or educkti®nal service for exanple. The
systemis about providing a basis for conversation and information
exchange - the exact nature of the conversation and information traded 15
is not constrained so there mght be a wige variety of potential uses such
as: [err] @pplication as an educatiodal tool - in pgrticul ar for

t eachi ng | anguages [err] use by s efteans to encoarage greater
comuni cation With clients [err] fAise by fan clubs t& §al k about ongoi ng
or recent event\s such as football tches 20 e'érg application as
part of a custoNer support system foOr a @goduct or sefv@cg [err] use as
a social neeting Vi ce [er8] Aise wi t'gwi n businesg as a nethod for

hel pi ng geographi cal |y separat eg 4roups 872 cof | aborate 25 The
system can be depl oyed either a.g smal | &cal e set-yp i nvo‘Lvi ng PC based
audi o conferencing platforns 135,gor to provi de

| ar ger scal e services or "integeat ed Speech
Applications Pl atfornt Bd2by British

Tel ecommuni cations plc. In the case @ PC based audio
conferencing platformsuch as the M N eni_m CT 3 . the overall group
size on any platformis ge by the system s
capacity al though a servic of such platforns

running in parallel. On the i SAP, mum sf ze Of an iQdi vi dual group
woul d againtendgo e 60 (limted'8® the fcapacity ofgeach shel f on
the i SAP) al though a 2 very nuch | arger ovefald user gr@up could be
catered for. o _ c g
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36 What ever the scale of the platformon which the audio
conferencing takes place it is possible to inplenent the service in
such a way that nore than one separate group can share the sane

pl atform (or vpg.g;;“g{s platforns). Users in group Awll 5 pepc8sgsdshe
names of other uUsers in group A - but not the nanes of users in group B
or C for exanple. This separation can”$$ achi eved entirely through
partitioning into groups in the da a%ase 125. Whi | st the system
descri bed above is based on standard PCs and tel ephones, using 10 separate
connections for voice and data, it is envisaged that the approach coul d be
adapted to work equally effectively on systens where both datatypes were

sent down the sanme |ine. This would include Internet based systens. The
approach is al so adaptaplce to systens which use rmbjbl e tel ephony, which
i nvol ve phones with buigtein web brawsers or which gse a headset
connected via the osoundcar’cg.(ﬁ a PC 15 §at her than a sgparate tel ephone.
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37 CLAI M5 1. An information retrieval system conprising at
| east two user interfaces, each user interface having neans for
accessing an informati on dat abase system by 5 means of retrieval

commands, and Eﬁ&g at least one, controlling, user inter{aGepognasefds
neans for trans t1'’ng, to ‘one or nore of the other user intertaces, a

si gnal containing a retrieval com";gr]@, the other user interfaces being
oper abl e under control of the retrPeVal command si gnhal to transmt the
retrieval command to the i nformati on database to retrieve a specified
itemof data. 10 2. An information retrieval system according to
claim1, wherein the user interfaces are linked to each other by a
server application through which the retrieval comgand signals are
transmtted. 15 3. An i nfermation E€grieval syst8m according to
claim 2 conprising a man@eggnent andZogntrol unig Bor a network based
t el econf erenci ng sygtem Bawprising BnSinterfacedf 8 establishing
connecti ons across & networjk be@ween

SuSers, thro@g® which the signals

carrying the retrieyal co nds may be {3 2transnittd§ 20 4. An
information retriev systgm accordi ng/{ta [ or 83, conpri sing
means for preventing e hag Bne confré er interface -
si mul t aneousl y s§%
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transmtting a.retrieval command signal to the sane ¢rgQgm A

I nterfaces. 25 5. An information retrieval syst em@?fé'ﬁﬂgfiﬁﬁ%ﬁ aim
4, conprising nmeans for permtting different usef interfaces . ﬁ pgrat e
as the controlling user interface at different tinmgs0 & MAY 2408 An
information retrieval system according ?o claim4, whedein _only one jof} 30
the user interfaces has the capability to transmt retrieval conmand
signals to the ot her users. 7. An i nfor katden-retrieval system
according to claim6, wherein at |east one ot her user interface has

means for truamsky dickimgosthgniat. A goitgsysemginvetahi afiral user transmits to a second

38

user interface
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August 1998, However, these two systems merely give the users the necessary character
string, and do not control when the individual users access the network using this URL, so
different users may be looking at different versions of the same "page”.

International Patent Specification WO96/37068 describes a system in which data
is pre-loaded into a storage medium associated with each user’s location, so that identical
data can be accessed for inspection by each user in response to a single command from
one of the users. However, this system requires that the data to be accessed is known in
advance, so that it can be stored at each location ready for use.

According to the present invention there is provided an information retrieval

system comprising at least two user interfaces, each user interface having means for

accessing an information database system by means of retrieval commands, and wherein
at least one, controlling, user interface has means for transmitting, to one or more of the
other user interfaces, a signal containing a retrieval command, the other user interfaces
being operable under control of the retrieval command signal to transmit the retrieval
command to the information database to retrieve a specified item of data.

According to a second aspect there is provided a method of controlling an
information retrieval system comprising at least two user interfaces, each user interface
having means for accessing an information database system by means of retrieval
commands, wherein one, controlling, user interface transmits, to one or more of the other
user interfaces, a signal containing a retrieval command, the other user interfaces
operating under control of the retrieval command signal to transmit the retrieval command
to the information database to retrieve a specified item of data.

In this way a user can minimise the amount of data to be transferred between
himself and other users, allowing one user to access the data from the correct address on
behalf of all the others, without the need to individually generate the retrieval command.

This allows one user to take control of other users' user interfaces (for example
WorldWideWeb browsers), thereby ensuring that all browsers stay in lockstep throughout
an online meeting, seminar, lecture etc. When used in conjunction with a textual “chat”
application, or a teleconferencing system, this capability dramatically enhances the utility
of the WorldWideWeb for group use, in both synchronous and asynchronous contexts.
Many types of application can be envisaged e.g. online business meetings, entertainment,
and education, '

Preferably, the user interfaces are linked to each other by a server

application. The instructions sent from one user to the others by way of the server

Pls2P ﬁnseallxe%e}sgr%;in%m%? Al rtglglehé?&e ua%egcc!aﬁt ﬁgtttf’;ﬁcﬁ'r, @%cfe% @omkrol I'ing

converti ng sald retrieval pr oposal § into



5 8. An inforpation retrieval system according t receding claim
ravi ng nmeans for allow ng one user to transmt ggpgybgu%ﬁte 1
retrieval comuand signals to the other users.

.nformation retrieval systemaccording to any prece |$§M algn havihg} 10
storage neans for storing retrieval co nds, and s Orbrf*e% it oh of
retrieval conmands from sai d storage ans for tran lon.as_retrfi egva
command si gnal s. 10. A nethod of controlling an information

retrieval systemconprising at |east 15 two user inte+faces...each uder
I nterface having nmeans for accessing an information dat abase system by

nmeans of reeplacedaly &0 ETRREEIure Wh VhRdhtHRNEDpletHBAD Bbplicitibn &remunicate ivitt er f ace
transmts, to.one or nore of the other user interfaces, a signal _containing

a retri evald'CEMHEH PLiecHe typyRly rqradte-metbed-inyecasiop JEMLk | GGRBMRST SieWRlt r ol of

t he r etgrése¢al command signal to transmt the retrieval command to the
I nformati on 20 databasetoretrleveaspeC|f|ed I tem of data. 11. A
met hod accor di ng 7% {aVai Fr4RcoXkfiastan serer S crrdingtat abe aglient jusked t o

each ot her ..baérface%ew%nocaﬁrw b&rﬁ\teb@d?w t'éssi@dwhvwl 605 ! R8s TFefurd GYpL, coepmand
signals are transmtted hod according to claim 10 or

11, arrangeédetlo SANGGRIFGUSRSY féOff‘Haﬁckﬂﬁ‘éS 100, ”@bnicﬁilalfﬁ PRFsed drroyght tbefeace

si mul t aneo‘&lnMeétfoﬁrb%f@cfst URDs §rerb¢5§d'c§§/tatlo tﬁgmﬁ%f% helfer is currErh}ﬁ/ safe
group of user interfaces. A et hod according to claim 12,

wher ei n di f& BYeE®er (ggEped by ércpaw@oweme object 7 &&mendighe clipnbgcesrerat e as
the controlhbngia58hed Q{aﬁ{;g #65aft indinkfBECObrolWsBBRIso defined as an “object”

10 723). Other objects in the transmitting user’s set-up 100 define the URL “push”

{

NP

button on the display of the user 100 {object 701), the user interface {702), the

text field {7083), the client {705) and the output {706}. The server 170 has objects

defining the server itsefi (711), the sending user 100 (object 712}, and the data

input (713), and the receiving user has an object defining the input {object 721).

16 Other objects 704, 722 are created during the process. Other objects, not involved

in the essential processes to be described, and not shown in Figures 13, 14 and

15, communicate with the database, to store URL requests for example, or to
identify who is entitled to ‘controller’ rights,

Figure 13 illusirates the transmission of a URL from a user 100 to the

20 server 170, for onward transmission'to other users 101, 102. When the user

“pushes” this button (step 801) {in practice, by “clicking” on it with his “mouse”)

" a “push URL button” object 701 transmits this event to a browser control interface

frame 702, This frame 702 is configured to monitor for such an event, and on

detecting it {step 802) generates an instruction to send the URL to the server (step

25 803). This causes the interface frame 702 to obtain the URL character string from

the text field (object 703} and generate a new object “url” {704} (steps 804, 805).

This string is then written to the client object 705 (step 806) and thus to an output

object 7086 {step 807).

Figure 14 shovis how the server 170 reads URL requests received from

30 one user 100 and routes them out to other client objects 101, 102. The server

object 711 and sender’s connection socket object 712 are set to run (steps 811,

812}, On receiving a character striﬁg, the connection sends a message (step 813}

to an input object 713 vrhich in turn sends an instruction {814) to the server object

711 to control the



14. A nethod according to claim 12, wherein only
t e capability to transmt retrieval conmand §
users. _ 15. A nethod according

of the other user interfaces - transmts signal sf cp
proposals to the controlling user interface, :
interface converts said retrieval proposals into retid
signals for transm ssion to the other users. ‘
to any of Claims 10 to 15, wherein t{grigontrol | ing ot
transnlts a tined sequence of retrieval command signals to the orhe

users. . c 17. A nethod according to any of clainms 10 to 16, wherein
retrleval ;ﬁ Hrands are extracted froma storage neans for transm ssion
as retrievat gcdtmand_si gnal s. 18. An information retrieval system
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