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BACKGROUND OF THE | NVENTI ON

METHOD AND APPARATUS FOR CONTROLLI NG
I NPUT I N A CONFERENCI NG ENVI RONMENT

Field of the

| nventi on WO096/38983  The present invention pertains to thePCraisssassscdat a

and vi deo conferencing. - More particularly, this invention relates to
controlling individual- participants’ i nputs to a data and/or video

conf er ence.

Backgr ound

Comput er technol ogy is continuously advanci ng, resulting in nodern

conput er systens which provide ever-increasi performance. One result of
this inprovedN?erformance is an i.ncreased use of conputer systens by

i ndivjduals in
appl i cati ons.

Wnereysers of nultiple conputer systens in different |ocations
comudli cate with each ot her. These di fferent I ocat | ons can span
virtual ly any di stance, such as2B&SAstl . ® sanme buil ding

or between two offices in dlfferent countrles

ETHOR ANP ARBARATUHS FOR CONERUIANG BARTICIRANT

- Field of the Invention

The present invention pertains to the field of data and video conferencing.
More particularly, this invention relates to controlling individual pamcxpants
inputs to a data and/or video conference. .

Background

Computer technology is continuously advancing, resulting in modem
computer systemns which provide ever-increasing performance. One result of this
improved performance is an increased use of computer systems by individuals in
a wide variety of business, academic and personal applications. One such use is
that of data and/or video conferencing, where users of multiple computer systems
in different locations communicate with each other. These different locations
can span virtually any distance, such as between two offices in the same building
or between two offices in different countries.

The benefits of such conferencing are numerous. Among these benefits
is the ability of multiple individuals to effectively and quickly communicate
information and ideas to one another over large distances. The information and
ideas can be displayed by each computer system, and frequently verbal
discussions can accompany the images. Data and video can both be transmitted
in a conferencing environment. Typically, data conferencing refers to sharing
documents and video conferencing refers to sharing images.

However, several problems can arise in a conferencing environment.

One such problem results from the sharing of documents. If multiple users are
viewing the same document simultaneously, each of the users may attempt to
change the document at the same time. At times this may be beneficial, however
at other times this can create substantial confusion among the participants, as
well as result in the loss of data. Thus, it would be beneficial to provide a
method for enforcing order in a conferencing environment.

One such use INPUT IN A CONFERENGIRGENVIRONMERTCONf er enci ng,



Thé benefits of such conferenci ng are nunerous. Anong these benefits
-is the ability of nultiple individuals to effectively and quickly

comtuni cat e i nformati on and i deas to one another over | arge

di stances. The information and i deas can be di spl ayed by each

conput er Systﬁﬂgaﬂﬂ frequently verbal di scussi ons can pagaRiRaEy the
I mges. Data and video can both be transmtted . In a conferencing
environnent. Typically, data conferencing refers to sharing docunent s
and video conferencing refers to sharing inmages. : However,
several problens can arise in a conferencing environnent. One such

"problemresults fromthe sharing of docunengs. If nultiple users are
vi ewi ng the sanme docunent sinmultaneously, each of the users may attenpt to

change the docunent at Abélﬁoﬁﬁi?ﬂxhﬁ? cdﬁferédcﬂ%%n%pérﬁném%eaﬁom;gi&f'c' al,
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the participants, onyIniGatony n&agaues—prﬁygntsl t
woul d be benefici allvisnalmagasdmmaﬂofthecmfezbmdngmes&mhnbmmemrder in a

conferenci ng envi saBitously. Therefi $6ic3 made as to which conf
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prevents al bievked (?m&,fum all of the conferencing sites from
bei ng seen i rruI lt‘.m_rt}]e uguy T, ru%;g;n% desncergo%% nus, cl()’gn mggn as to
whi ch conf erenci ng y 0 speci g .
sites, such as a site which has not been automatically selected to be viewed.
Thus, it would be beneficial to provide a system which allows individuals to
select which conferencing sites they view at any particular time.
The present invention provides for these and other advantageous results.
SUMMARY OF THE INVENTION
_ A method and apparatus for controlling participant input in a
conferencing environment is described herein. A conference typically includes
at least first and second end poitits which can operate in at least two different
modes. While in the first operating mode, the end points can make changes to
the conference data at will. The conference remains in the first operating mode
until & request is received from a participant to change the conference to a second
_ operating mode. Once this request is received, the conference switches to the
second operating mode. While in the second operating mode, only one of the
first and second end points can make changes at any particular time.
In one embodiment, the conference includes audio/video data. In this
embodiment, an audio/video chairperson is identified in the second operating
- mode. The aud:o/vuleo chalrperson can determine the current speaker at any
given time. 3
Inone embodlment, the conference mcludes shared application data. In
this embodiment, a token is created for a shared application when in the second

operating mode, and whichever end point holds the token at any particular time
can make changes to the shared application at that time.




sites are being viewed at any particular tinme. Thus, it would be benefi ci al
to provi de a system which automatically selects which conferencing
site-is to be . viewed at any particular tine. _

Furthernore, specific users nmay desire to view specific conferencing
sites, such as_a _site which has not been autonmatically sel ect

Vi evved WORHS93 ¢ \woul d be beneficial to provi de a system whic 6
allows individuals to sel ect which conferencing sites they view at
any particular time. ° - The present invention-provides for these
and ot her advantageous results. : SUMVARY OF
-THE | NVENTI ON A method and apparatus for controlling
participant input in a conferencing environnent is described herein.
A conference typically includes _ at least first and second end points
whi ch. can operate in at |east two di fferent - nodes. VM|Ie in the first

operating node, the endTb@Prﬁ%@tE%{ﬂnWER’émé‘W‘E’Qi’°f°xam1°’(°r?€ Qghimitatiop
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shared appl i cat i on oppférenting eanironmeptagcordi HSNOW the preserf V\/m chever
end poi nt hol ds thandepliedy . at any particular time - - can make changes to

t he shared application { BB
DESCRI PTI ON OF THE DRAVM‘MS aﬁlg& diagram illustrating the flow of informatio; een

end points in application sharing as supponed by one embodiment of the present
invention;

' Figure 5 is a block diagram showing the architectural overview of
conferencing on an end point according to one embodnment of the present
invention; - :

- Figure 6 is a graphxcal user interface of an end point in a conferencing
environment according to one embodiment of the present invention;

Figure 7 is a flowchart showing the steps followed in determining the
current speaker of a conference accordmg to one embodiment of the present
invention; - :

. Figure 8 is a flowchart showing the stcps followed in transferring
chairperson control accordmg to one embodiment of the present invention;

. Figure 9 is a flowchart showing the steps followed in the present
invention in transitioning from free-for-all mode to turn-taking mode in a
conference according to one embodiment of the present invention; and

Figure 10 is a flowchart showing the steps followed in allowing a user of
& shared application in turn-taking mode to make changes to the application
according to.one embodiment of the present invention.
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The presént inventj-on: |s ‘iIllustrated by way of exanple and AHIS SHWW&&N
in the flgures of .the’ ‘acconpanyi ng drawi ngs, in which |ikejrefer

i ndi cate’ womd3ar €l enents and in which: pcli-m;gpsmsjs
shows a conferencing environnent according to one - enbodi nent of the
present invention; i . Figure 2 shows a conferencing environnent
accordi ng to anot her enbodi nent of the present invention;

Figure 3 shows an overview of a conputer system which can be used in a
‘conferenci ng environnent according to one espodi nent of the present
i nventi on; Figure 4 is a block diagramillustrating the flow

of information between In the followh deailed Gestription Rn€dhs PR aEiallgareser

e 8 o o ockonn i o oo ”gﬁf’%ﬁg‘gﬁ%%ﬂs{“%'t“ﬁ? 1he Brisebinyengion.
conf er enci ng on anHeWﬁVGF)di t&dl!’éﬂ@ toad by %@@#ﬁ’bﬁ?l‘iﬁﬁhﬂéﬁek’ﬁ@%resent
i nvention; invention nﬁygumcacwwmc@maivspduﬁawlsl ik 6thésigstandesan end

point in a conferegai%wnmethod B%cé&?%egmﬁﬁ% 'gﬁh %}%r'?)m | ment of

the present invention, oW ng the
steps fol | owed in drscraedimdeiel smnottoobscureaspectsofmepresentmvennon

Some portions of the detailed descriptions which follow are presented in
terms of algoriﬁims and symbolic representations of operations on data bits
within a computer memory. These algorithmic descriptions and representations
are the means used by those skilled in the data processing arts to most effectively
convey the substance of their work to others skilled in the art. An algorithm is
here, and generally, conceived to be a self-consistent sequence of steps leading to
a desired result. The steps are those requiring physical manipulations of
physical quantities. Usually, though not necessarily, these quantities take the
form of electrical or magnetic signals capable of being stored, transferred,
combined, compared, and otherwise manipulated. It has proven convenient at
times, principally for reasons of common usage, to refer to these signals as bits,
values, elements, symbols, characters, terms, numbers, or the like. It should be
borne in mind, however, that all of these and similar terms are to be associated
with the appropriate physical quantities and are merely convenient labels applied
to these quantities. Unless specifically stated otherwise as apparent from the
following discussions, it is appreciated that thrbughout the present invention,
discussions utilizing terms such as "processing” or "computing” or "calculating”
or "determining" or "displaying" or the like, refer to the action and procésscs ofa
computer system, or similar electronic computing device, that manipulates and
transforms data represented as physical (electronic) quantities within the
computer system's registers and memories into other data similarly represented

. as physical quantities within the computer system memories or registers or other
~ such information storage, transmission or display devices.

- Figure 1 shows a conferencing environment according to one
embodiment of the present invention. Conferencing environment 100 includes
two end points 110 and 120 coupled together by a communication link 130. In

~ one implementation, each of the end points 110 and 120 are general personal

This Sheet Has Been Replaced




current speaker of a conference according to one enbodi nent of the present
I nvent--on; Y Figure 8 is a flowhart show ng the step

fot:l owed i n: transferrlng chai rperson control ng to oneN
enbodi neit..of - t he present invention; pth a fl ofchart

showi ng~'t he “st ,33“ owed in the present in :
transitioning S?%%‘%f Be-for-all node to turn-taki ng node in a CT/GS96/08846

conference according to one enbodi nent of the present invention; and

Figure 10 is a flowchart showi ng the steps followed in allow ng a user of

a shared application in turn-taking node to make changes to the application
‘accordi ng to one enbodi nent of the present |%yent|on

DETAI LED DESCRI PTI ON

REPLACEMENT SHEET

I the 1ol | owi ng. dSPHPPISS SYRSRS: | AFENivelTnfod BRIt O 120 crild bo docliped s o
forth in order to pooferehging systemsugh underst andi ng of the present

nventj on. However, | t (lrbdbeaddASSE 3P LSS aSHbL Vi) acsmnaaﬂuthat

t he pr'esent |nvent|on ma be pr.ac ced hout t.hese .s
ot her instances, ﬁ‘%f’ﬁo&l e‘ﬂ?i’F’BEm ggﬁ{) *’Sw ts
have not been deswmhnﬁ.ﬁmctcabb aﬁber@pucbnemlﬁdd:mﬂests of t he

present invention. oommumcanSﬁliﬁk mm $an BB vifelds¥ BordMuAicAtRA Mﬁﬁ,'s@éﬂ &@ns whi ch
foll ow are present edggags ter tl%lﬁ%'e&orradmrfgeq% nnc?egl rel%r esent ati ons
of operations on ddt
- communication lmk 130 can be a combination of communication media and can
include converting devices for changmg the form of the s1gnal based on the
' communication ‘media being used. -
‘Figure 2 shows a conferencmg envn'onment according to another .
embodiment of the present inventjon. Conferencmg environment 200 includes
* multiple (N) end points: end point 210, end point 220, end point 230, and end
point 240. Each of the end points 210240 are coupled together via a multipoint
control unit (MCU) 250. MCU 250 is a 'switching device which transfers inputs
received from each end _pomt tq_ the other end points. MCU 250 is coupled to
‘each end point via a comimiunication link, as shown in Figure 2. Each
communication link can be any of a wide variety of conventional communication
media, analogous to communication link 130 of Figure 1 discussed above.
' " Inone embodlment of the present mvennon, MCU 250 is a dedicated
‘switching device. In an alternate embodnnent, 'MCU 250 is 1mplemented in
software, such as on a computer system coupled to a LAN. ‘Iis to be
' appreciated that any of a wide variety of conventional multipoint control units
' can be used with the present invention. In one implementation, the MCU
conforms to the International Telecommunication Umon (ITU ) .
telecommunications standard H.320. - ' -
Inone embodiment of the present invention, multipoint conferences with
two or more end points do niot require MCU 250. In this embodiment, each end
point receives all conferencing information and performs the switching function

. of MCU 250. However, in one embodiment MCU 250 is necessary for
o o conferences with three or more end pomts wlnch include audlo, video and data
. : ‘information. S : S

MCU 250"1"eceives an input stream from each of the end points via the
communication links. In one embodiment, the input stream comprises a visual
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Wi thin a conputer nenory. These al gorithm c descriptions and
-representations - ace the nmeans used by those skilled in the data processing
arts to nost effectlvely convey the substance of their work to others
skilled in the art:. An algorithmis here, and generally, conceived to be a
sel f-con'si"'s.t%,sﬁgﬁgence of steps leading to a desired resYdypsdéifssdd €PS
are those requi ring physical manipul ations of physical quantities.

Usual Iy, though not necessarily, these quantities take the form of

el ectrical or magnetic signals capable of being stored, transferred,

combi ned, conpared, and otherw se mani pul ated. It has proven convenient at
“tines, principally for reasons of common ugage, to refer to these signals
as bits, values, elenents, synbols, characters, terms, nunbers, or the

like. It should t’%ra{ﬁ lﬂg\nﬁp %ﬁ#}(&v’%‘%pﬁ 1 nﬁhlmﬁ;lat# qégmpelad simlar

terns are to beasoma |ca uantltles and

are merely convedPRigatp eF%“h Ysrnaicem & §ubset

specifical |y st atofthese inputs axehasamamﬁdnpmtahdardnmhnput.f oI I owi ng di scussions,
it is appreciated tha B’}&éﬁ ns

ut| l'izing ter ms sucq tInTc»H OCGSSI nttg(;m‘c %Vén%ﬁ"%ap&#cpoﬁi §F61at| 8 or
"det er mi ni ng" §€F‘h§/ 5°°Wh@anEBP1°‘PE?té?°‘b8‘°t‘ﬁ@°mc‘§W

processes of a mmmswmwmmbms €The videcocaoens provide ajew ce,
t hat mani pul at es mm}é‘,ﬁfﬁm&a Qh@tétg?pmﬁ%ﬁ?éacﬁel ectronic)
sters a

quantities within t e uf er syst nt o ot her
data simlarly ré&B %Wﬁﬂﬁ‘g%?‘ﬁﬁlP&%Q‘Rm&°th\‘ﬁ nE,"(N’ﬁut er
system nmenori es (separagdby(gratdlstantds.er such infor rrat i on storage,

transnission or displ acge desanou Ei e Y¥Ehedend Ermbng
envi ronment accordin Lo on odi men & resent i nven '
conf er enci.ng enV| ?‘Pﬁg ong em F%‘PEWB‘BlcﬁF'E“ﬁG"%f‘H 120

coupl ed toget her dugpus mmmhm)mmm apd aldataloutpB0). Inlan altexnate epibedimettatheon, each
of the end poi nt syuiphip sﬁéﬂi’n dcafipriNe§ a SSUR R theBESHARS, such as an audio output and a
“data output. The output provided to an end point is the input received from
another end point. Identifying which end pomt s input to output is described in
more detail below. :
Figure 3 shows an overview of a computer system whxch can be used ina
conferencing environment according to one embodiment of the present
invention. In one embodiment, end points 110 and 120 of Figure 1 are each a
computer system 300 of Figure 3. In another embodiment, each of the end points |
coupled to MCU 250 of Figure 2 is a computer system 300 of Figure 3. In '
another alternate embodiment, MCU 250 of Figure 2 is a computer system 300
of Figure 3. o
The computer system 300 genera]ly comprises a processor-memory bus
or other communication means 301 for communicating information between one
- or more processors 302 and 303. Processor-memory bus 301 includes address,
data and control buses and is coupled to multiple devices or agents. Processors
302 and 303 may include a small, extremely fast internal cache memory,
commonly referred to as a level one (L1) cache memory for temporarily storing
. data and instructions on-chip. ‘In addition, a bigger, slower level two (L2) cache
- ‘memory 304 can be coupled to processor 302 or processor 303 for temporarily
. storing data and instructions for use by the processor. In one embodiment,
processors 302 and 303 are Intel® architecture compatible microprocessors, such




- b= conputer systens. Alternatively, end points 110 and 120 coul d be
dedi cated conferencing systens. Comruni cation link 130 represents
any of a wide variety of conventional comunication nedia. For exanple,
conmuni cati on Iink 130 can be an ISDN or POTS line, Ethernet cable, a
fiber optic |i Addi tionally, communication |ink 130 g¢ "

Wi rel ess conmu |ca n medium such as signals propagating in e Infrared
or radio frequenC|es Furthernore, comrunication link 130 can be a

conbi nati on of conmunication nmedia and can include converting devices for
changing the formof the signal based on the comrunication nedia being
used. Figure 2 shows a conferencing enV|ronnent according to

anot her enbodi nent of the present |nvent|on The conferenC|ng envi ronnent

of Figure 2 includes ggll o i SiﬁNl) TROI nt s ﬁg° 210 end oi nt 220,
end point 230, and%4d pol W’ﬁ' ﬁ
coupl ed toget her vmyanhmmmmfmsmnmlqdmffm.rymmmmsa

swi t ching devi ce which Ms%fb‘éﬁ B to prodéksor-nReRiry gﬁggm gdseoi nt to the
ot her “end points. MU 250 'ts cou Ied t.O each tﬁn Vlb‘% a.c9 n| catlon
- n prqcﬁ Q‘F .

link, as shown in ﬁ?fﬂ?ﬂ%&? i de
vari et y of conventmmse@mmlltﬂmetsm. mhjasagpmessmgmﬂartt@owqm asat i on

link 130 of Figur sﬁﬁS&SQﬂtei’MV&y,processor%Qﬂla e&np:worﬁ?aes@& sube
n an

present invention, 0.1S a ded| C switchin

al ternate enbodi rreﬁ% Z.h%ws?rnme? t%}"éfp'?&‘éﬁ‘sa(é% a
conputer system comwmmmmdunnuyomtwo)am;rs@natémcqmyﬂef a

wi de variety of Commdoﬁlﬁladlv&ﬂi'p?dcﬁﬁbﬂﬁxeﬁa@ﬂﬂﬁxﬁ'%!‘féﬁc&n i’&edd%@il with the

it or nati onal el cEBARTCE: %%”#%Mgﬁsﬁﬂ%meaﬁé%ﬁ%ﬁ Cahmenly o
H. 320. | n tefiesrestin @8k main memonyh tor stoting information and instrepions f95i nt
conferences Wi th - ptgesdbr 302 #d phsteRar 3035 Almaditatd R6He devide'd283tch dsm t hi s
embodi nent, " each egggneuc disk and disk drive; for stonng mformanon and instructions, and a
display device 323, such as a cathode ray tube (CRT), liquid crystal display
~ (LLCD), etc., for displaying information to-the computm' user are coupled to
processor-memory bus 301.
An input/output (I/0) bridge 324 is- coupled to processor-memory bus
301 and system J/O bus 331 to provide a communication path or gateway for
devices on either processor-memory bus 301 or 1/O bus 331 to access or transfer
data between devices on the other bus.’ Essentially, bridge 324 is an interface
between the system I/0 bus 331 and the processor-memory bus 301.
System I/O bus 331 communicates information between peripheral
devices in the computer system. In one embodiment, system I/O bus 331is a
Peripheral Component Interconnect (PCD) bus. Devices that may be coupled to
system 1O bus 331 include a display device 332, such as a cathode ray tube,
liquid crystal display, etc., an alphanumeric input device 333 including
alphanumeric and other -keys', etc., for communicating information and command
. selections to other devices in the computer system (for example, processor 302)
and a cursor control device 334 for controlling cursor movement. Moreover, a
> : * hard copy device 335, such as 4 plotter or printer, for providing a visual
: . ‘representation of the computer images and a mass storage device 336, such as a
. ' magnetic disk and disk drive, for storing information and instructions, and a
signal generation device 337 may also be coupled to system I/O bus 331.




point receives all conferencing information and perforns the sw tching
-function of MCU 250. However, in one enbodi nent MCU 250 is necessary for
conferences with three or nore end points which include audi o, video and

data information. MCU 250 receives an input streamfrom each of
the end point o4eagdgfl® Ccomunication links. In one enbodlneqknnggﬁmgﬂput
stream conpri ses a visual . WO 96/ 38983
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i nput, an audio input, and a data input (e.g., information relating to
shared applications). In an alternate enbodi nent, the input stream
‘conpri ses a subset of these inputs, ch as an audio input and a data
i nput . I n one enbodi nent of t e present invention, each end

poi nt 210-240 is @ﬂ{ggﬁgdﬁ&n??ﬁﬂlggﬁ d&?ﬁﬁﬁ@uon', Qigﬂg‘lieiéﬁpédgl{ﬂg?i 83PN,

t he vi deo caneras coup Vi deo
canmeras. The vi dedclids%h a5 3n Fipytdeyiceqa standard 19% pn¢ OIPRY @udig OF ¥eicedats e
user of the end pcdbﬁproéd%ﬁufdaiyymﬁbérﬁwtﬁgymhme agnal(geﬂ&ainEaS‘l i ci pant

tg?e:tteedlt gtea(r)]"[:ggr m“{db&&)w&mm%gwo prov o a ?Jlfdt‘}@%?] eaandt gy
each of the end p&reyehich gan brprocessed by heRommuter SyHem; mmgﬁ%smnon
enmbodi ment, the odévicd 337t disciftladespis estpht, aistandard speaker fou tealiking die oatpat o

output, and a dat Gudlb 5BH inpt bighaisFrdnf il SbhpGERGHHE Yignal Béneration device
337 also includes well known audio processing hardware to transform digital
audio data to audio signals for output to the speaker thus creating an audible
output, :
In one embodiment of the present invention, signal generation device 337
- also includes, as an input device, a ProShare™ video camera to input video
images to be processed by the computer system. The video camera is coupled to
an analog to digital converter to transfer analog video data to digital form which
can be processed by the computer system.

* An interface unit 338 is also coupled with system I/O bus 331. Interface
unit 338 allows system 300 to communicate with other computer systems by
sending and receiving the video, audio and data signals for the conference, as
well as the necessary control signals based on the communication medium being
used. In one embodiment, interface 338 is a conventional ISDN adapter which
provides communication between the system 300 and an ISDN line.
Alternatively, interface unit 338 could be a modem, a conventional network
adapter such as an Ethernet LAN adapter, or any of a wide variety of other
communication devices. ,

" The display device 332 used with the computer system and the present
invention may be a liquid crystal device, cathode ray tube, or other display
device suitable for creating graphic images and alphanumeric characters (and

“ideographic character sets) recognizable to the user. The cursor control device
334 allows the computer user to dynamically signal the two dimensional
movement of a visible symbol (pointer) on a display screen of the display device
332. Many implementations of the cursor control device are known in the art
including a trackball, trackpad, mouse, joystick or special keys on the
alphanumeric input device 333 capable of signaling movement of a given
direction or manner of displacement. It is to be appreciated that the cursor also




out put stream conprises a subset of these outputs, such as an audi o output

and a data output. The output provided to an end point is the input
received from anot her end point. Identifying which end point's input
to output is described in nore detail bel ow Figure 3

shows an overvi-ew of a conputer system which can be used in a

conf erenci ng MO8 Ent according to one enmbodi ment of the pFELER608846

i nvention. In one enbodi nent, end points 110 and 120 of Figure 1 are each a
conmput er system 300 of’Figure 3. In anot her enbodi nent, each of the end

poi nts coupled to MCU 250 of Figure 2 is a conputer system 300 of
Figure 3. In anot her al ternate enbodi rIE_nt, MCU 250 of Figure 2 is a
conmput er system 300 of Fi gur"'e 3. The conputer system
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i nstructions for uBEPSERFITYER W%%%G?q @“@%ﬂb‘aﬁ%m"“ Prot8sors
302 and 303 are | nexdmple processon 303 displap dewoonpﬁ& bt oassistoragp dedessIAFrmay 8ofc h
WO 96/38983 : - . pe coupled to processor-memory bus 301. Furthermore, the peripheral devices
PCT/ US96/ 08846 shown coupled to system IO bus 331 may be coupled to processor-memory bus
301; in addition, in some implementations only a single bus may exist with the
processors 302 and 303, memory. comroller 322, and penpheml devices 332
through 339 coupled to the single bus.
- In'one embodiment of the present mvenuon, applxcanons are shared
between mnluple systems in the. conferencmg environment by having the
application execute on only a single system. This is typically referred to as
“application sharing”.’ The system which executes the application is referred to
as the host system. The host system transfers the necessary information between
. the host system and one or more end points to allow the end poini(s) to display
~ the application, and appear-to the users of the end point(s) as if the apphcauon
were actually execuung at the end point(s).
Additionally, in one embodiment applications are also shared between
multiple systems in the conferencing environment where the application is
executing at all of the end points. When an application is executing at multiple
" end points, each participant can make changes to the application data at his or
her end point (subject to the turn-taking controls of the present invention). The
end point then sends a message 10 all of the other end points indicating the
- changes which were made by the participant. The other end points receive these
messages and provide the changes as inputs to the application they are executing.
. e In one implementation, the ProShare™ notebook is executed on each of the end
. : ~ Figure 4 is a block diagram illustrating the flow of information between
' end points in application sharing as supported by one embodiment of the present
- invention. It is to be appreciated that although two end points are shown in




-7- as 1386[err], i486[err], or Pentiunferr] processors. However,

t he present invention may utilize any type of m croprocessor,
i.ncluding different types of processors. Al so coupled to
processor-nmenory bus 301 i:s processor 303 for processi ng i nformation
In conjunctio ' rocessor 302. Processor 303 nma

par al IJeI proc&%’@uch as.a processor simlar to gr t he Sarygisigmﬁds
processor 302. AIternatlver, processor 303 may conprise a co-processor,

such as a digital signal processor. The processor-nenory bus 301
provi des system . access to the nenory and input/output (I1/0
subsystens. A nenory controller 322 |§ coupl ed with processor-nenory
bus 301 for controlling access to a - random access nmenory (RAM or

ot her dynam ¢ storg to.as a main

mermory) for storlng ?brma o %gfﬁﬂnﬂ?gta}’%ﬁf‘%ﬂgg‘?uijmcmereﬁ?%essor 302
and processor 303.cnyirprmentsincludingshrag er mereeadpdinG, such as a. magnet i c

di sk and disk drive, faPlSu0S triesiapp maﬁafsba@n@ﬁ&ntm WHHECPU%IO&HGEsa

i splay e 3?:3!’?‘?*%%@n93?§nf%“§ iR R b B s user

are coupled to  applicationd4ds schps l"b'a;l;ﬂteﬁl\l:ﬁdWlthWmeWS"'Msyswm425and

.ngut/o?t pu'lt/(OI{) O griiphichy) deviecintepfaS(GDIF 420, %ihf[h%ﬁiﬁ?v%e PRVRing t mfes, 301
and system USndk copmani.cat,on ateway for

devi ces on either proceésor-r%?f%?blﬁgﬁw dBWsI/s@s %31“?5’ ccess or
transfer -~ dat@Rpriseiadeho anmoftamdamqty bieperatiog systéms dag be br i dge
324 is an mterfaasedwnhth&mmamﬁgkmn&%f tibenden: the Sonfdcing

processor - nenory @] 33 co ni cat es

I nformati on betwee per| era cfnynmhmﬁdms}ﬁigoﬁyhﬁwg’gﬂ’ﬁﬁte@@u ™ n one
embodi ment, system |/ OWhen Windows™4 application 5 peltsGRI 420smporierm a dmwingc onnect
(PCl) bus. Devi ceﬁbmomﬁphydﬂﬁéreﬂstDlsplaydnvaygsgmumggf&mgm i ncl ude

a display device %ﬁéu q:ﬁ%!magﬁ ) %gu 't quid crystal
di splay, etc., an-alp nurrerl% | nput ewccé:lé“% |rP°F“ 10

al phanuneric and ot her appliggtion Mﬁ@pwetenlhm]@a&zﬂg:wwnm fisplaydriver
command sel e436i ddboftthe infdramtickendcessaryifor ﬁieercdiaﬁlabt @riived ySpepfatt f Or

exanpl e, pr Ocessorm&ﬂﬁt):dlmedraﬁ%aﬁdﬁweﬁ%&ﬂggﬁ%tg co 53;\;,%*’& é§§5 such

control ling cursor

Moriepver
as a plotter or ﬁpﬂn&@lﬂ‘m f‘B'r“B?A“dP?@’Pi"@H% §hgring process between end point 310
' and end point 220. -

Upon rewrieving and saving the necessary information to enable a given
display driver to perform the prompted dfawings ona display device, host
application 445 formats a communication packet, also referred to as a message,
based upon the display information retrieved from GDI 420 regarding the

- prompted drawings. Host application 445 then transmits the message to
conferencing communication services 450 which transmits the message to
conferencing communication services 455 of end point 220. -In one embodiment,

- the message is broadcast from end point 210 to all other end points of the
conference. :

The message is recewed by chent apphcauon 460 of end point 220,
which calls GDI 465. GDI 465 in turn calls display driver 470. Display driver
470 performs drawings on display device 475 of end point 220 as indicated in the

- message transmitted by host application 445 of end point 210.

‘When the remote user makes changes to an application at end point 220,
client application 460 senses the changes and checks whether they are to a shared
or local application. If the changes are to a shared application, then client

R S e T



representation of the conputer inmages and a nass storage device 336, such

as a magnetic disk and disk drive, for storing information and
instructions, and a signal generation device 337 may al so be coupl ed
to system 1/ O bus 331. WO 96/ 38983

PCT/ US96/ 08846 - 8-

In one enbodi TERPEIIP8% he present invention, signal generati onPTEUSHEE7

i ncludes, as an input device, a standard m crophone to input audio or voice
dat a to be processed by the conmputer system The signal generation
devi ce 337 I ncludes an analog to digital converter to transform
‘anal og audi o data to digital formwhich can be processed by the
conput er system The signal generation -11gevi ce 337 al so includes, as
an output, a standard speaker for realizing the output . audio from

i nput- si gnal s f r on®APHEatoA6( retrievssall esn%ﬁaruogwm&rmwémvem 337
al so includes wel Ipdtmwmeehingesmﬂcfmugh&mfmwn to@ohifepansingr m di gi t al

audi o data to audi Gkl gl o &Meyhgytc&&auggnog;&%ﬁc@pumesaﬂ ng an

audi bl e out resent
i nvention, signal g@qereéquy&#%newmfmmar%sm&mm e‘% hegt i nput
devi ce, a ProShar eippﬂmz}udnmeof eﬂdrpdsmt 210 vmaonlfewncdrgctommumcaummcémsme

processed by the conputg Hsfeng gg i;
analog to digital conver er rans ré ana %‘3{%’3 W%% taﬁ f rm
whi ch can belis-BudEEQ) wtﬂﬂelec‘g‘ﬁ% ae;s&eerﬁvt y propagate t3 the top

* input queune 480, where thicy are input to Windows™ application 415. The
changes are then miade, via GDI 420, as discussed above. Note that host
application 445 senses the changes when they are made. In one embodiment,
host application 445 mairitains a record of changes which are received from end
poirit 220 and does not forward changes which it senses from GDI 420 to end
point 220 if they were originally received from end point 220. However,
messages are still sent to the other end points which share the application.

" The present invention' supports both data conferences and-audio/video

“conferences. A ‘data conference is a conference where one or more documents
are displayed to each participant {e.g., application sharing or the ProShare™
notebook). An audiofvideo conference is a conference where one or more visual
images of conference participants are displayed to-each participant along with
audio signals from thie participants. The present invention also supports data and
audiofvideo conferences concurrently, such as by displaying a conference
participant, a document(s); and providing the participant’s voice simultaneously.
The conference data of a conference refers to the data or information being
provided to the conference participarits, such as a shared apphcanon information,
video images or audio signals. ' :

~ During an audiofvideo and/or data (AVD) conference, muluple

conference participants can provide inputs to the conference simultaneously.
These inputs can be, for example, changes to a document, audio inputs (e.g., by

 speaking into a microphone), or visbal inputs (e.g., moving within the field of
view of the video camerz). Whether these inputs are output to the other end

. points depends on the Operatmg mode of the conference, as discussed in more
. - ~ detail below. ' .
' ' The present invention supports two types of control, referred to as

operating modes, in a data conference. The first type is referred to as a "free-for-




An interface unit 338 is also coupled with system1/O bus 331. Interface
.unit 338 allows system 300 to conmuni cate with other conputer systens by
sendi ng and receiving the video, audio and data signals for the conference,
‘as wel | as the necessary control signals based on the conmuni cation
medi um bei ng woogagoassed. | n one enbodinent, interface 338 i s parfSdtyesssi onal
.| SDN adapt er whi ch provi des conmuni cati on between the system 300 and
an | SDN |i ne. Alternatively, interface unit 338 could be a nodem a
conventional network adapter such as an Ethernet LAN adapter, or any
of a wide variety of other communi cati on devi ces. The
“di splay device 332 used with the conputer ggstem and the present '

i nvention may be a liquid crystal device, cathode ray tube, or other

di spl ay deviipe 1s b el lfbeal Mcgrﬁﬁ?d&%dgﬁﬁ%h&ckﬁﬁﬂ@ﬁy R domitRh@nuMer i

characters (and |deog cter re ni z.abl tp the user.
The cursor cont r oP&H& ﬂf‘&d‘%@ﬁ ‘\?cﬁﬁhﬁ’ﬁgg eNhJB PR Wnam cally

signal the two d|sinnng,almbhangesarefmwmde@tmb&hastsysxerb,lwhletyﬂmmforémdstlter) on

a display screen fﬁm Eioqn%me?ﬁn 332. I\/any | rrpl enent ati ons of
the cursor contro ce are no |n the art "ﬁ% ng g trackball,
trackpad, nouse, joyst °8? ngg&}gagiqmtcﬁgfemncns cﬂ'ﬁé MR i nput

devi ce 333 capabl wking". s“@lenlther@nfmxemmm -taking mede, anendpainneablcm or

manner of Ji SP! aCHiFEithangds th c'deiBerdRPEES WAL Hab e 4", GHb FtErd 1595
PCT/ US96/ 08846  the “application token™. A protocol is established to control when.and howan

end point can obtain the turn, as described in more detail below. Attempts to
change a document on an end point at a time when the end point does not have
the turn are denied. That is, the application data is not changed. Attempts to
change a document on an end point at a time when the end point does have the
turn are accepted by the conference and performed. Thus, by allowingonlya
single end point to have the turn at any given time, the present invention can
restrict changes to the document(s) so that only a single end point can make
changes at any given time, thereby reducing the confusion created by multiple

. concurrent changes to a document.

In one embodiment of the present invention, MCU 250 forwards all
messages containing data conference information to all of the other end points.
Each end point then decides whether to accept or reject the message, based on
the operating mode of the data conference.

The present invention also supports two types of operating modes in an
audio and/or video conference. The management control for an audio and/or
video conference determines which of multiple conference participants can be
seen and heard by the other partii:ipants. In one embodiment of the present
invention, the bandwidth limitations of the communications links prevents MCU
250 from transmitting a real;ﬁmc visual representation of all of the conference
participants to all of the other participants. In one implementation, a single
conference participant is shown to the other participants. In an alternate
implementation, two or more conference participants are shown to the other
participants.’ : :

The first type of management control in an audio and/or video conference
- is referred to as “voice-activated”. Voice-activated control is similar to the free-
for-all in data conferences. In voice-activated control, the audio and/or video




may be directed and/or activated via input fromthe keyboard using speci al
keys and key sequence commands. Alternatively, the cursor may be

di rected and/ or activated via input froma nunber of specially
adapted cursor directing devices, i ncl udi ng those uni quely devel oped
for the disabled. Certain inplenmentations of tgﬁﬂ@ﬁ%ﬁ@§&6

i nvention rmay WR3IE? additi onal processors or other c '
Additional ly; certain |nplenentat|ons of the present invention nay
not require nor include all of the above conponents. For exanpl e,
processor 303, display device 323, or nmass storage device 325 may not.

be coupled to processor-nenory bus 301. Furtgernnre, t he peripheral devices

shown coupled to system|/O bus 331 may be d Upl ed to processor-nenory bus
301; in addition, in sope inplenentatiqns only a S|ngle bus may ex

W th
the - proces’scﬁ’%“%@“ e enpference REHGIPAIE FHod$ purren Zﬂpeaﬁ‘ﬁﬂaﬁé%‘?‘ﬂﬂé
devices 332 - dlhconfgrencePartivipapts o As Savntds ehes¢umphespealer changes, the audio | n
one enbodi nent of H&gornﬁ %ign%i %ﬁ? E&@rﬂ '
betweén nmultiple ens I n e con gir?ée‘% ﬂi%éﬂaﬁ: gﬁérr%%{tﬁ%% avi ng, the
appl i cation executé‘ﬂﬁpﬁﬂﬁ °F§“§‘§‘§§\¥ erepce RAGIRARY IS Ul r ed t o
as "appl i catspednngbasedghaudibmpagss&ceived,ﬂonhhenmfatmpahmpaml Irabe on
is referred to- aﬁhﬁfﬁ%;@&.damwmﬂ@w&%m%we
necessary i nf or mat etweﬁ_'[e ost XSt%?ﬁ one or ggrtre
points to all ow t é%'ﬁwwlmwawdl entl

appear to the userpmm‘astﬁemgemjcmnmpe&pr alsqnéamp]emampﬁomhmlbﬁsmakesmmre
actual Iy executi n%&hﬁt%@&%@&ﬂ fn?)n,theduranonofthempu@‘%ﬁdsﬁﬂiﬁwdﬁ in one

enbodi ment applications. are als | e, s stens in
the conferenci ng cRAPSPHARTING SPORTR,S f’?fé"%”rg i‘tmﬁww&me ing at
all of the end p0|pmeesswuanbansdppﬂeta@nmecmepmkcrng'he&eplmbssepm )

end points, each PREMKRLRAR f 40 8GR 0w Ror SRR R4 flftnelat 2 at

his or her end po, ct to het | s of the
present invention). The 2 scbond} L%%ﬁﬂ‘%k §§°£ﬁ’§81”%asall of the

other end points |mhmgdmguohdnchmdcmhgmoﬁm@mmn@mammﬂs
participant. The Otdhairp@86h”Pahe esd podnteihich mbeﬁ@pmnmueﬁgsﬁeﬁﬁe@mﬂhew de

ol ementat i on, ¢ el Sty SBBRIRERb Mbulfs Hich GGk Biusipengemp 0 011G
poi nt s. currenly gpeak atanypagticlap tvee.d inghaired eomngh theaisuatandisadia ow of
i nformati on betweeinputs are received by MCU 250 as discussed above. The chairperson indicates
~ to MCU 250 which conference participant is to be shown to all other participants
(that is, which participant is the current speaker), MCU 250 outputs the visual
and audio inputs from the current speaker to all other end points. The visual and
aundio inputs from all other conference participants are dropped by MCU 250.
It is to be appreciated that an AVD conference has a combination of the
above operating modes. For example, a video portion of the conference can be
in chaired mode while an application sharing portion can be in free-for-all mode.
" By way of another example, a video portion can be in voice-activated mode, a
first application sharing portion can be in free-for-all mode, and a second
application sharing portion can be in turn-taking mode. '

'One embodiment of the present invention uses a token referred to as the
audio-visual (A/V) chair token to determine which participant is the conference
chairperson. An individual can become the conference chairperson by requesting

. - and obtaining the A/V chair token. ‘In one embodiment of the present invention,
- the chairperson keeps the A/V chair token until it is requested by another
conference participant. In one implementation, when requested by another

u
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end points in application sharing as supported by one enbodi nent of the

present invention. It is to be appreciated that although two end
points are shown in WO 96/ 38983

PCT/ US96/ 08846 ' -10-
Figure 4, the %189;8 i nformati on applies anal ogously to conf ggg/gbda@sds
envi ronments i N I'ng three or nore end points. CPU 405

dri ves applications on.end point 210, while CPU 410 drives
applications on end point 220. In end point 210, a normal Wndows
application 415 such as Wird[err] is interfaced with Wndows[err] system

425 and graphi cal device interface (i 420, which is software
providing capabilities, i ncl udi ng draw ng capabilities, to
Wndows[err] syste ant x?can either %W@tcﬁﬁrtm}ﬁ’%i/%hnqﬁlb@k any

of a wide variety era tg St ca use

conf er enci ng systeﬂf@FWé}hﬂb‘i’ ket Eﬁ‘ﬂ fh%m*&tﬂﬂér“éw dH%lcan system

i s specifically notsubseqiehttyigfab thesoken. dn hyy altdrrat/ituplomentation] whenerequested by

system Mﬂ lcﬁf’f’é to
perform a draw ng, Iﬁﬁggﬁ Ré?%}hgrl :ﬂ&ffc@éﬂxﬁfﬁ@'&l&ﬁ%{l ver
435 actual |y per f ortiBsferiag the tok “5?3}?;{?‘3{? @Fﬁ”ﬁ%@ﬂrﬂg 440 of
end point 210. mquestthemkd:kwhcmmﬂy,ahenthetclib&ienﬂmtmgiv&n\nhmptﬁ@bfmhmkes

a call to display qf h%é%uln ‘?gmgﬁgn AH ffst&p%eﬁbé‘fh‘art%ﬁﬁ' on necessary for a

gi ven display driver to pe d/ or.. text
drawings is retrieved af@oresmhedimentg epresentmvenuon,eac enggom?}ms

identifier. When an end pomt joins a conference, the MCU and all other end

- points in the conference record the identifier of the newly joining end point.
Additionally, the MCU: also stores information indicating which physical
communication link that end point is coupled to, which enables the MCU to
associate data inputs from that end point with that end point. In one
implementation, a list of end point identifiers is stored by each end point and the
MCU locally in RAM. By maintaining the unique end point identifiers, each end
point is able to indicate to the MCU which physical end point a particular
message refers to. Faor example, the chair system may send a message to the
MCU indicating which participant is the current speaker. By providing the
unique end point identifier, the MCU is able to select the appropriate input
stream. '

- Figure 5 is a block digg_ram showing the architectural overview of
conferencing on an end point according to one embodiment of the present
invention. Asshown in Figure 5, the conferencing architecture is separated into
multiple layers. These layers are conference application layer 505, conference
service layer 510, conference subsy.stem layer 515, and hardware layer 520.

Conference application layer 505 includes conference manager 525 and
multiple applications 530. Conference manager 525 provides a conferencing
interface to the user of the end point. In one embodiment, the conferencing
interface is a graphical user interface (GUI). In one implementation, conference
manager 525 includes options, such as through a menu, which allows the end
point user to add or delete applications to the conference.

Applications 530 are M applications which represent any of a wide
variety of conventional software applications. In one embodiment of the present
invention, one of the applications 530 is a notebook application which is




application 445 for use in the application sharing process between end

point 210 and end point 220. Upon retrieving and savi ng
.the necessary information to enable a given - display driver to perform
t he pronpted drawi ngs on a display device, host application 445

formats a co on packet, also referred to as a nmessa ased
upon the disp 961?4%%%”3& on retrieved from GDl 420 regar di gg‘i‘ﬁ’é"""”&
pronpt ed draw ngs. Host application 445 then transmts the nessage to

conf erenci ng comuni cati on services 450 which transmts the nessage to
conferenci ng communi cati on services 455 of end point 220. In one

" enbodi nent , the nmessage i s broadcast flgom end point 210 to all other
end points of the conf er ence. had The message is recei ved by

i tarn oal | s di Spragetyhe PrdBaeh &itumcins . The Rowbepicaophiipals
drawi ngs on di spl ap anplmauen whish aﬂowndlepod pomtzmrsasmpummdbr dnvmtgs for
message transmtt qrb d3afdIORE: BPdHe ifpldntihttion, ﬁtim‘%ﬁkﬁ apRlicAfiors’ for examgle,
Wien“t-he renote user, makes. chan stoa a l.cation at e
client applicatiofPBHGH 8%%135‘9 F‘%e Eg Eﬁ@%ﬁ@%éﬁ’ﬂ&a Ob#e to a
shar ed or | dﬂaﬂa@ﬁxlapplmahm(s) | f~'t he .changes ‘are to.a shared
g %FIJ_} IU%SES} 8?38423 hen cl i eonference applickdnay 308 coupled to conference service laf'er
~ 510. Conference service layer 510 includes connections services 535,
- application services 540, turn-taking services 542, generic conference control
* (GCC) services 543, multipoint communication services (MCS) 544, and
andiofvideo conference services 545. Connection services 535 establishes and
‘maintaifis connections with the other end pomt(s) via the MCU if necessary.
‘Connection services 535 interfaces between the conference subsystem layer 515
and conference manager 525 when' establishing connections which are initiated
by either this end point or another end point. ' In one embodiment, connection
~ services 535 also includes address book services which provide semccs related
' to managing connection addresses for conference participants.
" Application services 540 provides ‘an interface between applications 530
~and conference manager 525, and conference subsystem layer 515. Application
* services 540 also provides an interface between applications 530 and conference
manager 525, and GCC services 543 and MCS 544. In one imiplementation,
applwanon services 540 also prevents one application from unfau'ly dominating
the communication serv1ces of lower layers. : ' '

Turn-taking services 542 provides an interface between apphcat:ons 530
and conference manager 525, and application services 540. Turn-taking services
-542 provides a library of procedure calls to support turn-taking and maintains the
necessary information to support the turn-taking of the present invention.

In one embodiment of the present invention, the tokens used by the
present invention are maintained by turn-taking services 542 of Figure 5. Turn-
taking services 542 maintains a record of the tokens for each application in the

~ conference as well as the current owner of the token and whether the application
is currently in free-for-all or turn-taking mode. In one implementation, this
record is maintained in RAM 321 of Figure 3. In one embodiment, turn-taking
services 542 provides a separate token for each application in the conference
‘(e.g., an application which is part of application sharing, the ProShare™




application 460 retrieves all of the infornation necessary for a display
-driver to performthe changes and forwards the information to
conf'erenci ng comuni cati on services 455. Conferencing conmunication
servi ces 455 generates a packet including this information and sends

the packet towbQ§kgos3 application 445 of end point 210 viperARHéeusaCI Ng
comuni cation services 450. Host application 445 receives the

changes and forwards themto first-in first-out (FIFO input queue
480. The changes eventual |y propagate to the top of I nput queue 480,
where they are input to Wndows[err] application 415. The changes are
“then made, via GDI 420, as discussed above.ijdglote that host

application 445 senses the changes when they are nade In one enbodi nent

host application gdanosd g.;eadngﬁ, gd ised from
end poi nt 220 and r&ot fgﬁwar é’%h es v\hl se ses from GDl
420 to end F“Pl M?%Pé“ﬂ‘r g M9Mtend poi nt
220. However, mahr@hagmgabmadnasthhnw:getmalibthemﬂqmmesmﬂlmngm whi ch

share the appl.i Cabhﬁﬁaugvlg Jg%pmntrefy#es@ﬁ §ﬂks§a§cv%mtgﬂnaﬁu§ s got h

data conferences . conferen ata erence is a
conf erence where E@E’LHPQF’FF%‘tsmr t%ﬁeﬁe‘al The nargre P!
participant (e.g. ﬂxes@phangesmdmbatmmodemlhbelﬁwoShare[err]

not ebook) . An audi of Vi ¢Re sk nﬂ?g%‘mﬂtﬁn@a%@éﬁﬁ? W@ﬂoﬁs?ﬁﬁvﬁ&hﬂﬁre

vi sual jes qQf co

rtirc¢rLpants are di s 0 each
participant al ong fing on the en ] m"'ﬁféglaﬁ%“? ﬁ@i‘f’%‘“’“?he
present inventi onsaommmmgmmw@ Inone mpleroéntatie IGCOsénvicesces

Gocunent (5) aﬁﬁch“?vi‘? & erbio [yl Moo #1126 Draft RecorRBhy YTU 2

The conference da &3 88&?"@}‘@’3%5“‘?&&2?@"‘?8 *ﬂ%%gﬁlﬁa%ﬁ%ﬁé‘h on bei ng
provided to the conferMe%mmmmmedmmmmmcmummon

i nformation, Qrﬂxﬁgﬂﬁmﬁéro@%n@ctﬁdﬁ?ﬂicinon entities over a varietybf | Ng an

audi o/ vi deo and/or dat AVD onf.erence, nul confe enc
partici pants can 8?’6‘(7’1 86‘11 %-{ogkstén mm}?geﬁﬁsrﬁﬁz ‘8‘6 "\3“
These inputs can mssaggmmmpdmessasahgwama Theanmitiprint rogsehgs Toutingt s
(e.g., by eRsikd thet m@bﬁmaenm;ﬁﬁwnew.ve Ress¥ e $dkm thmyétsmﬁxeﬂﬁ

oLt B e out LL‘? s{"hgf’%e? 39 i thofist o3 nt¥'sﬁ'°§8°5§ﬁ2°§ﬁ%ﬁn?ﬁv%ﬁ%“2¥ Alese
node of the confeMepstge braadgasting siews mnmpe information de bg,proadsast
points in the conference. In one implementation, MCS 542 defines services
described in Recommendation T.122, “Multipoint Communication Service for
Audiographic and Audiovisual Conferencing: Service Definition”, 1993, and
Recommendation T.125, “Multipoint Communication Service: Protocol
Specification”, 1994 both available from Intel Corporation of Santa Clara,
California. :

Audio/Video oonferencmg sprvxces 545 provides an interface bet_ween
conference subsystem layer 515 and conference manager 525.  Audio/Video
services 545 provide sampling, digitization, compression/decompression of
aundio signals exchanged between two end points over a full-duplex audio
connection, as well as capture and playback services for video streams including
interfacing with the proper CODEC to compress and decompress the video
signals. '

~ Conference subsystem layer 515 operates in a conventional manner to

- provide an interface between the protocol-independent conference service layer

510 and the specific protocols of the devices in hardware layer 520. ‘Audio/video




The present invention supports two types of control, referred to as
operating nodes, in a data conference. The first type is referred to as a
"free-for- WD 96/ 38983
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all". In-a free-for-all, MU 250 forwards all changes nade by the
conference 'w“gﬁﬁ?ﬁ?cipants to all of the other end points. PCT{URRR8846
enbodi ment, in application sharing, the changes are forwarded to the
host systen1 which then forwards the changes to all other end poi nt s.
The second type of control in a data conference is referred to as "turn-
taking". Wen the conference is in turn- taklgg node, an end point is able
to i nput changes to the document(s) o&ly when it has the "turn", al so

referred to as the " | j.cation token" col i shed to

control when -and'hW%ﬁ?rSS@Bfgv’éﬁﬂ%‘aP#?cecﬂndbm ‘ﬁé’%"&r"ﬁfl ig TEri bed

in nore detail bel mnho/ﬁdbewﬂfmn@ serv1ces$45”mdgmt;mtmtnﬂmhnrdwareaayeeﬁﬂﬂ fooi nt
Q S not-‘have - t he..turn are deni ed. That

at a time menthedi@@ﬂ¥ g‘

is, the application | S t°ch ts,to change

document on an end poi nﬁmﬂ‘“’ g‘Wﬂ Wﬁ%ggg%’g?’ﬁ“‘&?é@‘%‘%ﬁ%‘g‘f'

turn are accepted bgmpdmntsmﬂémfmsemtemuﬁmmﬂhaﬂamﬂaywﬁm terfageonl y a

Eélﬂiecz:dﬁgg?cis S, “‘HE‘%%’ES{W%‘%I %"‘?Hﬁ‘é%*?‘*%ﬁqmﬁ"g clg, "

confusi on creat ed hgrdwntetqophcted tothe syStem.
: ‘- Hardware layer 520 includes video and/or audio board 560 and graphics
adapter 565. The board 560 and: adapter 565 are conventional computer system
' boards for realizing video and/or audio outputs. For example, the video outputs
may be realized on a dlsplay devxce and the audio outputs may be realized via a
computersystemspeaker R
" - Hardware layer 520 also includes a LAN-adapter 570, modem 575, and
ISDN and/or andio board 580. LAN ‘adapter 570 is a conventional LAN adapter,
" such as an Ethernet adapter. Modem 575 is a conventional line for coupling the
“¢énd point to' a POTS line.  ISDN and/or audio board 580 is a conventional ISDN
- line which can also include audio support. - - -
- Rtis to be appreciated that, depending on the conferencing environment,
~* all of the components of hardware layer 520 may not be included. For example,
LAN adapter 570 may not be included in one of the end points.

‘Figure 6 s a graphical user interface (GUI) of an end point in a
conferencing environment according to one embodiment of the present
invention. Display 600 is shown including an audio/video' conferencing window

- 602, which includes menu bar 605 and an icon bar 610. Icon bar 610 includes
* label 612 which indicates whether the conference is in voice-activated or chaired
" ‘mode. In one embodiment, label 612 indicates the name of the chairperson when
the conference is in chaired mode. Additional icons 614 relating to the
~ conference are also included, such as help, disconnect, change to chaired mode,
ete. _ - I L

Each of the multiple end points recognizes an A/V chair token and
maintains a record of whether the system has the A/V chair token at any
particular time. In one embodiment, this record is maintained by turn-taking
services 542 of Figure 5 in each end point. In one implementation, the A/V chair




concurrent changes to a documnent. I n one enbodi nent. of the
-present invention, MCU 250 forwards all nmessages contai ning data
conference information to all of the other end points. : Each end poi nt
t hen deci des whether to accept or reject the nessage, based on t he
operating nodg,@éedshis data conference. The presgH &F ¥sdhd | on
al so supports two types of operating.nodes in an audi o an /sor vi deo
conference. The nmanagenent control for -an audi o and/ or vi deo
conference determ nes which of multiple conference participants can be
seen and heard by the other participants. I n one enbodi nent of the present
‘invention, the bandwidth limtations of thejgomunications |inks prevents
MCU 250 fromtransmtting a real-tine visual representation of all of

thel conf tertence tokeni8 kdpréabita ¥yta fo@atﬂnmﬁf 1 tHaRenRey idﬁﬁﬁ&@!tiﬁssatfrilﬂsﬂ ?Ee
parti i pants. In aﬁiité‘f%mmm dods Borie wEMtcﬁaE OBV DCBPEPance.
participants are sleationthes & secomsitstase, then the systerm daes pawetthe: A/V chair token. The
first f t ypedoI nﬁnageﬁeﬂ&ucﬁaflhédjéonfé?elﬁ:‘\i}n a@w %0215196 lgmhé&% &:{ﬁ?ér@ric%”cel t
the free. - °f vk Aaptay 815 apisonnt Gustey 1 Coribess 3atne 2l TR o1 |
t he audi o and/ or vf2$eenrrent speaker mmmnute button 635 for one end point in the
PCT/ US96/ 08846 - conference. Picture 620 provides a still picture of the conference participaiit at
the end point. In one embodiment of the present invention, conference
participants exchange electronic business cards at the beginning of the
conference. Each business card includes a still picture of the conference
. participant. In one impléme:itaﬁon, picture 620 is the image from the
participant’s electronic business card.
Name 625 is the name of the conference participant at the end point. In
one embodiment, the names of all conference pamcxpants are stored in the
address services of each end point.-
Current speaker button 630 can be used by the chairperson when the
conference is in chaired control to change which conference participant is the
current speaker. When speaker button 630 is pressed (e.g., clicking on a mouse
button while a pointer is over speaker button 630), the conference participant at
that end point becomes the current speaker. In one embodiment of the present
invention, an additional border is placed around picture 620 and name 625 when
the participant at that end point becomes the current speaker. In an alternate
embodiment, the border around the picture 620 and name 625 is changed to a
different color when the participant becomes the current speaker.
Mute button 635 allows the chairperson in a chaired conference to mute
the end point, thereby preventing the conference participant at that end point
from making audio inputs to the conference, regardless of whether he or she is
the current speaker. When a conference participant is muted, the chair system
sends a message to the MCU indicating that the participant is to be muted. In
response, the MCU ignores all audio inputs received from that participant.
Alternatively, the message may be forwarded to the muted end point, and all
audio inputs are dropped at the end point. Thus, additional audio inputs from
that user are not mixed with other audio inputs from other participants until the
participant is un-muted.




signals fromthe conference participant who is currently speaking are
provided to all conference participants. As soon as the current
speaker changes, the audio and/ or video signals fromthe new speaker
‘are provided to the conference partici pants. MCU 250 det erm nes which

conference pa%(h&r%g# Is currently speaki ng based on_?@;&gg%s
received from erence participants. In one ~enbodi nent, 250
operates in a conventional manner to determ ne which end poi nt has

the | argest volume input and identifies the participant at that end:
poi nt as being the current speaker. In one inplenentation, MCU 250 takes

into account the volunme of the input, _q4gbe duration of the input, the
possibility of pauses duri ng speech, and noise filtering. A w de
vari ety of conventi onal Srdict ﬂ,’:‘@ P‘ﬁm
curreht speaker. These {)nr%cesses ar§§ "f)@:ﬂcﬁ)ﬁi\ gaisgl%‘ﬁggk&??' cf | n

the art and thus wronfersage W%P%'&méﬂa‘!dtﬂ‘?tﬁ@m“s r every other end poigr igdhe,
type of control i ncenfetefies) Iaoné Rﬁ;ﬂﬂﬁ&tﬂu&n,fpﬁ&’pﬁddisﬂaﬁﬁls also includdsahe ed

control In chai re cﬁgg ﬂqh AL SarkiSiphite
"chairperson". The Lﬁ ?m.p 'ﬁém% a| rﬁ%ﬁggﬁwlag%ésﬁg | sﬁarrg?lgrred to

as the ~ chai r and, ttopsfoF fhis sb'ffé‘i‘son ‘det er mi nes whi ch conference

partici pant can - R CMM&&&Mm&ngomalmihﬂﬁddsmmdumd@hwed

control, the visua as

di scussed above. hmgchal rbgyg&gon |%?£%§%§ﬂl&dc§w*§§%(g%%2%ﬁg
conference partici Framate vid ep gisplay vh@%elab?dlﬁ'?ﬁemb‘dﬁquOMHM@Zmdcs(t hat
i's, which partici pmtmgeﬁh@twwamammh re)uoména&ﬁmuunﬂmnacm Ridesi sual

and audi o I nputs fB%EiaSrl 42 2 by E@Qhe%ﬁét&iﬂn?&%ﬂ%gﬁ{oﬁ&ﬂeﬁgh The

vi sual and particlpants are
dr opped by MCU 250Pam°lpamssechlm°fh1=fe Remote;video displa MW}FH&WE@!AVD
conf erence has a cepdakaadflmmuﬁbmdeemnf«enwaﬂmummmﬁmnmﬂeﬂw@r

exanpl e, a video Paisp R8s Pfé@.l red node
while an applicati on S gﬁfﬁbﬂ sﬁ@ gt(r:an &?&nﬁwedfrom&? gomc(i’e

way of another exanpl e, ‘é‘mQEF? d node, a
first application apﬂmmﬁﬂtﬁwha@naﬂmﬁﬁ Gﬂmdﬁﬁﬁeaibemmmeamqanmecond
appl i cation shari n%ﬁl@h&b&lﬂ El?a?edilﬂme'bohféféﬁcé aK PiftafiBHi®50, 652 and 654 can be One
enbodi nent of the g@hgﬁe %nventl po uses ﬁ gwen regerre to_as {)1 th

audi o-vi sual (A/V) REHY O SRVERORR SOUNBT RPBATARPR PIPEIIS) Wop AR the
conference = - cmwgmtebank,wmmms databases; spreadshestsowdfasiegice
chairperson by redqpfsgedig) - - -and-obtaining the A/V chair token. In one

enbodi nent of the prese%t e?t &w&;%%m%gtﬁgs hsafoilgwefﬁrhe% tng AV

chai r- t oken unt|I it is
" current speaker of a confefence according to one embodiment of the present

invention. The conference initially begins in voice-activated mode, step 710.
The current speaker is the speaker whose input to the conference is loudest, step
720. In one'implementation, which speaker is the loudest is determined by the
' - The current speaker continues to be the loudest speaker until a participant
requests 10 be the chairperson, step 730. Each conference participant has the
option to change the control.to chaired control. This option can be provided to
the participants in any of a wide variety of conventional manners. For example,
- a menu in the toolbar could include an option to change to chaired control, or a
button may be in the toolbar or elsewhere on the screen which changes the
- conference to chaired control. - .
In one embodiment of the present invention, a particular conference
participant can be pre-identified as the chairperson. In one implementation, the




conference participant. In one inplenmentation, when requested by another
WD 96/ 38983 .
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participant, the chairperson can either keep the A/'V chair token or
relinquish it |f the A/V chair token is relinquished, then the

requesting i n&’??ﬂf%’ can subsequently grab the token. FGI/U6/08846
alternate inplementation, when requested by . anot her participant, the
chairperson is given the option of keeping the token or transferring

the token to the requesting participant If nmultiple participants
request the token concurrently, then the ch_?b_r person is given the option of
whi ch of the multiple participants, ifTany, is to receive the token.

1 0ne SO0 et gl RIS el SR R S8 SR S B . o
poi nts in the confPeinsidentifyingthe chairpersem even iéthe ghiaitpkxson bas yotjieined thy end
&9‘@ n':] S, Addi édngederict yet. e {:Bﬂéctliéxﬁéérﬁi& tbrs&ci& @ﬁ@ﬁcﬁtﬁi kédps 4 Féé{:ﬁ%fiﬂfw |
Whi oh nabl 6.t he SHEEREEAENoE Bury8ipan. ol rnSiithy u Yopn st Bt
wi th that end poi neartigipanpjgins the confergnos] eank of the enstpoints bpdatesaheieredonds tnt
identifiers i‘-s' st omaﬁgtbme@gémqpﬂdmﬁmma@j‘ the MCU | ocal ly in RAM
abi e to indicate to thORERNGRRS brcERBEon R aseh raoppe el
nessage refers to.becemesthechaimersomeTheMIOU copses oparating i aoite actimateslanmiet 0 t he
The chairperson then determines the current speaker, step 740. In one
- . embodiment, when a participant selects chaired control, that participant becomes
both the current speaker and the chairperson. The current speaker continues to
be determined by the chairperson until the chairperson relinquishes the chair
without another individual requesting the chair, step 750. In one
implementation, only the chairperson can relinquish the chair; another individual
cannot force the chanperson to relinquish the chair. In one implementation,
relinquishing the chair is performed by clicking on the A/V chair button again, as
described above. If the chair is relinquished, then the conference returns to
voice-activated mode, step 720. It should be noted that the participant who is the
‘chairperson can change multiple times in steps 740 and 750. However the
chairperson, whichever participant that isata particular time, is the person who
chooses the current speaker at that particular time. L
Figure 8 is a flowchart showing the steps followed in transferring
chairperson control according to one embodiment of the present invention.
Initially, a conference participant requests the A/V chair token, step 810. As
described above, this can be, for exampie, by selecting a button in a toolbar of a
GUI Upon receiving the request, the end point checks whether the conference is
currently in chaired mode, step 820. In one embodiment, each of the end points
maintains a record of whether the system is in chaired or voice-activated mode.
In one implementation, this indication is represented by a location in RAM.
If the conference is not in chaired mode (e.g., the conference is in voice-
activated mode), then the requesting participant becomes the chairperson, step
850. The chair system sends a message to all other end points indicating that the
user at the chair system has become the chairperson. In response, each of the




MCU i ndi cating which participant is the current speaker. By providing the
uni que end point identifier, the MCUis able to select the appropriate

I nput stream Figure 5 is a block diagram show ng the
architectural overview of conferencing on an end point accordi ng to
one enbodi nent of the present I nvention. As shown in ’%ﬁﬂﬁ
conferenci ng WeRIEBX ure is separated into mul tiple I%&é‘ﬁ%‘

tayers are conference application |layer 505, conference - service

| ayer 510, conference subsystem | ayer 515, and hardware |ayer 520.

Conf erence application | ayer 505 includes conference manager 525 and

-mul tiple applications 530. Conference manager. 525 provi des a conferencing
interface to the user of the end point. In o¥e enbodi nent, the conferenci ng
interface is a graphical user interface (GUJ ). In one |rrpl errentatl
conference mwp@%rem&mw@pfwwslsm% 2'l‘n;-;‘ﬁil

whi ch all ows the e@?stemxstheclﬁﬁ'ls éteiser to .add or delete appl | catlons to the

conf erence. | L,C. i ch
represent any of a w demone%oelﬁnt&ﬁo?%g%‘ﬁ\ﬁl@ﬁ |%§g#éq§§%‘ {v\?’/grﬁ"et“\tI
appl i cations. |n ochaitnenouiareapade by mﬂeplppaﬂ;&hqforea end poipts &aYs rordeditheor ¢ he

applications 530 i Swhch®f diapimadepities & syBeiwisith isfirst in time beddﬂe@ﬂie&&@ﬁ3
PCT/ US96/ 08846 -

pr ovi ded by t he Pr 3§§§Pefem mﬁ‘beﬁﬁsgeerﬁ%ﬂ‘r’legd sé‘)’/‘gltme"f%ouﬂyhtehe%o cg)’a%?( ap‘grl cation

selected randomly from among the concurrent requests. In one implemen
a user which unsuccessfully requests to be chairperson receives a message from
the chair system that the fequest was unsuccessful. -

"However, if the conference is currently in chaired mode, then the current
chairperson is given the opportunity to accept or reject the request, step 830. In
one embodiment of the present inveéntion, this opportunity is provided by the
chair system using a dialog box. That is. the requiesting system sends a message
to the chair systemi that another participant has requested the chair. The chair
system provides a dialog box to the chairperson in response to this message,
which informs the chairperson of the request. In one implementation, the dialog
box indicates the identity, such as by name and/or picture, of the participant
requesting the chair. The chair system then provides the chairperson with two
hot buttons (such as "yes" and "no"), from which to respond to the request. In
one implementation, the chair system waits a predeterminied amount of time for a
response from the chaitperson; and if no response is received within that v
predetermined amount of time, the chair system responds to the requesting
system by sending a message to the requesting system indicating that the request
was rejected. Inone implementation, the predetermmed amount of time can be
set and changed by the participant. - E

The requesting system then checks whether the current chairperson
accepts the request, step 840. If the current chairperson accepts the request, then
the requesting participant becomes the new chairperson, step 850. In one
embodiment, the system of the new chairperson sends a message to all other end
points indicating that this person is the new chairperson and that this system is
the new chair system. Alternatively, a message miay be sent to all other systems
indicating the new chairperson and chair system by the previous chair system at
the time the acceptance of the request is sent to the requesting system.
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ah'application which allows the end point users to input text and/or

.drawi ngs for the conference. In one inplenentation, additional
.applications are, for exanple, application sharing software, a
“high-quality image sharing application(s), or a file transfer
application(s Conf erence application [ayer 5 i | ed
tgpconferengéagﬁwggﬁé | ayer 510. Cbggerence serche |g§EP§%@§H% ,
“includes connections services 535, application services 540,
turn-taking services 542, generic conference control (GCC) services
543, mul tipoint conmmuni cation services (MCS) 544, and - audi o/ vi deo

‘conf-erence services 545. Connection servi c? 535 establi shes and
mai nt ai ns' connections with the other end pdtnt (s), vi athe MU if

necessary. Oonnﬁctlon rvi ces ﬁ35 I nt erfac bet we ﬁﬁ ‘glhe conf erence
subsystem | ayer 515 owev SWQ ?Qeﬁﬁﬂéﬂ%‘?rs AG FFTEi ng
connections whi chcwmasnnrmmmchanpersdnympﬂﬁ@r this end poi nt or anot her

addr 655 book ‘servi cos NEessof ARARE heFequest wes pEUA Gitejedidh, e 70 00008
connection addr esZ@Uc§HYE s ggﬂgéo%gzﬁgémp&Fmpwﬁtpgmmpmthemsponseto plication
servi ces 540 provmsstamepmﬁﬂmmmdmmmmqpmcnsm@c&wmmeusa@md

conf erence managethexha; ﬁii'ﬁ em W&h&%&&%ﬁw%wéﬂ&p&msmﬁ%ﬁn

services 540 al so_provi d | face bel wee lic ons 530 a
conference aﬁﬂ'ﬁ%@ w@hff W‘E’e@ @&@ ﬁ‘ﬂﬁdmtsﬁme"l"ﬂ“bﬁwe '
i npl emrent ati on, WWQMOMMWMWVQW@ one

Iappl | Clat ion from unf ai HUnMBoﬂﬁiePf‘fthe msentiﬂ%@nﬁ&”ﬂ@hﬁrﬁy‘éﬁﬂl Mlbfesf'()f
ower |ayers. ro-taking. ser royi des i.nterface
bet ween appl i cat i Sifchaisperso nwﬁnﬁ W%ﬂ\‘ ?@%‘Fﬁ’%ﬁ@ﬁg b‘g\‘i cation
services 540. Tur M&kﬂlﬁg’mrh@eyﬂﬂmnmn@ﬂllwdon@mwmnﬂmoo
procedure calls t thexopipay. tAlteriafivélild rién Pt oﬁm bR :dehelnﬂusembdaaﬁa&,sary

informati on to suppo { en |nv |on

I n one enbodi nment &Jh%ﬁé%gé%tmﬁﬁ\y%? Qﬁ%‘g’\fé}?g g‘ Wﬁl g
present invent i on a8y Botifigafiemiorthecheirpersons Ammﬁlyeﬁvmn@aEJ&tm gure 5.
Tur n- t aki mmvnmﬁeﬁﬁamﬁiawm'onﬁraysmcsbhdsoﬁeésh@:bahmw each

application in th%"ﬂ’e apiﬂi&gﬁ%&eﬁ%%e&mé %3“?"?@@? 51rrent owner of the

t oken and whet her I.on in free-for-all or
turn-taking node. In oﬁ‘éwmmﬁnmraﬁprmtwenuon,ﬁwmfkwl% MEYt ai ned
in RAM 321 of Fi.gnﬂwﬁachmmnemmhomwwﬁmumshemwmgj Ass 542

rovi des a separa @K’l@%?e

E)e.g. , an applp_l catd on_whi clp ? 0? ?Hé?%f: gc}%t on ?ﬁ’gtrl n%gacﬁ e

ProShar e[ err] y, which one these ple inputs 1s output by the to all end
points is determined by whether the conference is in chaired mode or voice-
activated mode, as described above. In this embodiment, however, each
participant can select who he or she is viewing.  This is provided, according to
one implcmentation; by an additional option presented to the participant through
the GUL For example, an additional button can be added for each end point in
participant display 615 of Figure 6. By activating this button (e.g., by clicking
on the button) for a particular end point, the conference participant at that display
is seen and heard rather than the current speaker. The user can then select
another user, or return to the normal control mode by clicking on the button
again, or, alternatively, by clicking on the button of the current speaker (the
border surrounding the current speaker can be different to identify him as such).
Thus, in this embodiment conference participants are able to see and hear exactly
who they wish to sce and hear. This can be beneficial, far example, to allow
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not ebook, the audio/video portion of the conference, etc.). Wen a change
18 - made as to the holder of a token, turn-taking services 542 of the
end poi nt maki ng the change broadcasts a nessage to all_other n6d
poi nt's i ndi caWVPRE3%RL change. Wen an end point recei Vggfgﬁ?ﬂ@
‘message, the turn-taking services of t he receiving end point updates
its records to reflect' the change. The nature of t hese changes is
described in nore detail bel ow GCC services 543 maintains a
-record of the applications 530 which are executing on the end point
and provides registry services to allow app’P?'cat i ons 530 to register
Wi th GCC services 543. In one inplenentation, GCC services define a
servi.ce | ayer as @ewisinantsdo phserviecothers’ Taactipns 1o arspeakeraher thap theaFtualry -
Study Group 8, avapkskere fromlintel Corporation.of Santa Clara, California.

MCS 542 provi des suppok forse{ggﬁ#ﬁ__g% &_'wéﬁﬁmt%ﬁnﬁwiﬁgmmdml’

: Yhen
anong an arbitrary nunb J¥ ected applrcation e S over

of ~  convent i dheendpeinisends a messgedo thedYiEHndieating it shopld WW&HV%IS oty
m IS v ggl M ina .Wa%gﬁbmziwsmbm«mmmﬁmmdmoi nt
e Mo ane bR e el SO Syl
‘shortest path to &ddee ayd audie inputsdpdispigd py veice-activated or ghaired modgy fLERE st i ng
al I ows connect i on-enibiodniEAt, ity MOU Esntitbesrd eansfer the iplts €roth the selected remote
-~ site to the requesting site until it receives a message from the requesting site to
terminate the transfer (and revert to the voice-activated or chaired mode for the
system). In an alternate embodimment, the MCU continues to transfer the inputs
from the selected end point until a change in the cuirent speaker is made, either
by the chairperson or when in voice-activated mode. - o
, - In'one embodiment of the present invention, this manual selection of
conference participants to see and hear'can be dedctivated. Thus, a conference
participant can prevent other participants from secing and hearing liim or herself.
- In one implementation, this user-selection is deactivated by the end point
indicating to the MCU that the option should be de-activated for that end point.
The MCU then does not provide the button next to that user’s image.
- In one embodiment of the present invention, all audio is provided to each
end point even though the video output may be limited. That is, the MCU
receives audio inputs from the end points (which is gathered at the end points,

- for example, using conventional microphones). These audio inputs are then
mixed in a conventional manner, and the resulting mixed audio signal is output
to-all of the end points. Thus, conference participants are able to hear everyone
in the conference; even though they may not be able to see e\)eryone.

In addition to the A/V chair token discussed above, tokens are also used

“in data conferences. Token control is slightly different in a data conference (or

 the data portions of an AVD conference) than in an audio/video conference. In

. one embodiment, an application token exists for each of the applications which is
part of the conference. Alternatively, a single token may exist for all of the
. applications. © -~ .. . = . - ST S
In one embodiment of the present invention, each of the end points
provides control options for the conference participants to switch between




points in the conference. In one inplenentation, MCS 542 defines services
.described in Recommendation T.122, "Miltipoint Comruni cation Service fo
Audi-ogr aphi ¢ and Audi ovi sual Conferencing: Service Definition", 1993, and
Reconmendation T.125, "Miltipoint Comruni cation Service: Protocol

Speci fication'ygdAdges ot available from | nt'el Corporation ?%sg
wo %3 Audi o/ Vi deo conferencing services gl prg@?ﬁg

- California.
i nterface between

conference subsystem | ayer 515 and conference

manager 525. Audi o/ Vi deo servi ces 545 provi de sanpling, digitizat
conpr essi on/ deconpr essi on of audi o signal s exchanged between two

-poi nts over a ful
pl ayback services

- dupl ex audi o connegyi on, as well as capture an
for video streans including interfacing with th

roper CODEC to cogpr nd deconp t.h L de . Sl |

Bont R o Ao EEOHRFRCerk Eiedefie et she roplichlfliBlels 1p one
provi de an i nt er f aiEepleraeniation, these gntiontare provided ternughne mean framdheomenychag; ¢
| ayer 510 anyhd & SRS plovideFowtiopacissS (DY avtdiflatitairals &f dutontddic eBMedse, | ayer

Conf erence subsyst

520. Audi o/ vi deo
" PCT/ US96/ 08846

(2) automa)é\g %/a‘?’zg ?r?aﬁual release, (3) manual grab and automatgcf?l;ase,

r

ar a,
S an

i on,
end
d
e

e

nmanager 550 provi densl @hmapeal grabend mepegl releasei ves- audi o and vi deo data from
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obtain the token for the application as soon as the participant using the end point
begins making changes to the application data. These changes can be, for
example, entering or deleting text, performing a line drawing, re-arranging text, a
mouse-down event, etc. In one embodiment of the present invention, changes
which are input by a user when the end point does not have the appropriate
application token are displayed to the user and temporarily stored by the end
point in RAM. The turn-taking services then attempts to grab the token. If the

. grab is successful, then the temporarily stored changes are input to the

application. However, if the grab is unsuccessful, then the temporarily stored
changes are discarded by the end point. Any temporarily stored changes which
are discarded thus disappear from the display. _

In an alternate embodiment, c_hanges to the application cannot be made
until the token is actually grabbed. Thus, in this embodiment there may be a
slight pause between a participant attempting to make changes and the
participant actually making the changes. When the application is in manual grab
mode, the end point attempts to obtain the token for the application upon
receiving a request for the token from the end point user. This request can be,
for example, selection of a menu item or an icon in the toolbar.

When an application is in automatic return mode, the end point monitors
the amount of time the participant has been continuously idle while the system
holds the token. If the participant has been continuously idle for longerthana
predetermined period of time, the end point automatically releases the token for
the application. When an application is in manual return mode, the end point
holds the token until the user indicates to release the token, such as by selecting a
menu option or icon in the toolbar. o

In one embodiment, the turn-taking services of the present invention are
provided by turn-taking services 542 of Figure 5. Several interface commands




display or audio play. Prot ocol independent interface 555
provi des an interface between the conponents of conference service

| ayer 510 and hardware | ayer 520. Interface 555 recei ves data and
messages fromthe conponents of conference service |ayer 510 and
converts the information received to the proper format based on t he

har dwar e conneWP86e38988 t he system Har dwar e | ayerP&H ﬂ?’?’?ﬂ?ﬂﬁdes
video and/or audi o board 560 and graphics adapter 565. The board 560
and adapter 565 are conhventional conputer system boards for realizing
vi deo and/or audi o out puts. For exanple, the video outputs may be
-realized on a-display device and the audi o outputs may be realized via a
conput er system speaker. Har dw@fe | ayer 520 al so includes a
LAN adapter 570, nodem 575, and | SDN and/ or audi o board 580. LAN
adapter 570 is a cmmmrmwﬂmpgmms,ﬂlesemaaﬁhmbﬁ%m
adapter. Mdem 5751igeg conventional |ine for- coupllng t he end poi nt

to a POTS line, ISDNan/oradl.o 580 gnyen
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i nvention. Displ aygifRe Sst&hlﬂ!’&egxﬂﬁﬂ ttCreae, @ks&bﬂl ttEnabl oS etMBialRetase)

I et v U i Dyl R B pRANY 01,

in voi ce-activat edtakenchaired = nDde In one enbodi nent, |abel 612

I ndi cates-the nane of - the chairperson when “the conference is in
chaired node. Additional icons 614 relatin o, t he .. conference are

al so included, such as help, di sconnect, c to chaired node, etc.

Each of the multi pl e end points recognizes an A/V chair token and
mai ntai ns a recorduRkgisieet her the Aﬂaﬁemippncmt&egmdﬁmmappmmmt any

Pirn taking | services 42 of Ereds 4 Rifled e GRUBIRLI5F o
i mpl ement ation, the A/V chair services with the application. A messagelssentto
other end points mdl_caung that this application has
- registered for turn-taking services.
ttDeregister - Allows the appiigaﬁon to deregister with application
' ~ services, cleaning up all internal turn-taking data
associated with the application's token in all end points.
A message is sent to the other end points indicating that
this application has de-reglstered for turn- taking
: services.
- ttCreate Called by the application to generate the turn-taking
' " token. In one implementation, each apphcanon makes
the call when it begins executing.

ttDestroy - - Allows the application to destroy a previously created
: : token without deregistering from application services.
ttEnable ~ Atoggle which turns turn-taking on and off for the

application and all corresponding applications at other
end points (e.g., the ProShare™ notebook executing at
all endpoints). When tum-taking is on (enabled), the
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token is represented by a location in nmenory. |If the nmenory | ocation has a
first state, then the system does not have the A/V chair token;

however, if t | ocation has a second state, t tem
does have t'he%méﬂyr t oken. Audi o/ vi deo con%&é@%ﬁ’ﬂ%ﬁ

wi hdow 602 al so includes a conference partici pant display 615.
Partici pant display 615 includes a picture 620, nane 625, current
speaker button 630, and nute button 635 for one end point in the
‘conference. Picture 620 provides a still pi& ure of the conference

partici pant at the end point. In one“€nbodi ment of the present

i nvention, conference parti ci pants .exchange el ectrni.c husi ness
cards at the beginning of the -'gke%cff)!‘ﬁeg'r gﬁ?@. gﬂﬁ&&ﬁ@?%ﬁﬁ‘irﬁe
includes a still picture of the cdekesrigignered. participant. In one

i npl enent ation, pi gSetReleAsdhtérdalt NANGWIRe Aplitationo inform turnP@kink Geivides ' S
el ectroni ¢ busi ness card.

Nane, 625.1Ls. the nane of t
conference participant at the end %‘HF.“‘?‘R“‘Pmd‘S?%@‘%ﬂ%ﬁ&m??ﬁfhe
names of all conference parti ci partekenadr ons impiemsntatiphdhe interval rangds ess
services of each end point. . between zeroanf 66 &cofddeaker button 630 can be

used by Lhe chal | PRSARMIROCIS Ao of SHHELEAS et e SR PR 1
speaker button 630 is pressed (e. gokensriabaw optionsl mammelrclease of the tolsen.t on
while a pointer isuCuelTmeaker buSisws e fpplichtih 16 Banka IR Erfielia thinchiiapt at
: : services for antomatic return of the token. The call is
made whenever an action (e.g., a mouse down event,
- entering of text, etc.) is taken by the user in the
o application.
uStartTimer Allows the application to restart the timer in turn-taking
services for automatic return of the token. The call is
made whenever actions have been halted by the user
- (e.g., amouse up event, input from the keyboard has
ceased, etc.).
ttGrab - Allows the application to initiate automatic and manual
gfab of the token. The application makes this call as
soon as the user attempts to begin alteration of the
- application data. The application services indicates to
the application whether the turn is available (that is, the
grab was successful or unsuccessful). The application
then either accepts or rejects the turn. If the turn is
accepted, a message is sent to the other end points
~ indicating that the token has been grabbed.

ttGrabWithLock Same as ttGrab, except it also turns off automatic release
ttRelease . Allows the application to release the token. A message
_ is sent to the other end points indicating that the token
. has been released. :
ttSteal _ Allows the application to take the token from its current

owner without asking for the token. In one

e et s e




that end point becones the current speaker. In one enbodi nent of the
pr esent I nvention, an additional border is placed around picture 620

and .nane 625 when

the participant at that end point becones the

-current speaker. In an alternate enbodi ment, the border around t
pi cture 620 and nane 625 is changed to a different color when th
partci pant be¥WQ9¥sS8983e current speaker. Mit'e buRCHYSHEAB46
"all ows the chairperson in a chaired conference to nute t he end

poi nt, thereby preventing the conference participant at that end point

from maki ng audi o

I nputs.to the conference, regardl ess of whether he or

-is the current -speaker. Wien a conference participant is nuted,

chair system
- participant is to

sends a nessage to the #®U indicating that the
be nuted. In response, the MCU ignores all audi

he
e

she
t he

I O

i nputs recei ved from that partici fjsplementation, onjy the hoss sysiesm of a shigedressage
may be forwarded to the nuted end a?ghégmnmghg,ltﬁesymmwhlamﬁleﬂwuﬁﬂgm ar

dropped at the end point. Thus,

user -are not mxed w th other audl%)p ﬁiscaf' ‘Q'SHIer partici pants_unti
t he ~parti citys@wWness . un- nut ecAllows the appligmiongp defgmnine whether it is the
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current owner of the token. The tumn-taking servicgs

. participant_ dis
conference participant buttons ancfe%tﬁ?ﬁl a@ﬂ;ﬁ ?Jons ?)'?étg&gtﬁe&{ ogét end 90.

inthe .- conference. In one ihas F‘&fﬂh"efﬂ@mal’q}’&ﬂ%l pant display 61

al so i ncl udes the

Figure 9 is a flowchart showing the steps followed in the present

invention in transitioning from free-for-all mode to turn-taking mode in a

conference accarding to one embodiment of the present invention. An end point

in the conference, referred to as the Tequesting system, first receives a user

request to transition to turn-taking mode, step 910. In one embodiment of the
present invention, the operating modes of the shared applications in the

-conference are independent. Thus, each shared application can have a different
‘operating mode. In an altérnate embodiment, all applications have the same

operating mode and share the same token.
- Requests can be received by-the end point in several ways. For example,
when in a free-for-all, the participant may click on an A/V chair button to switch

 the system to turn-taking mode. The participant can then select a "manual grab

token" option from a menu, indicating that the end point should obtain the token
for the application. Alternatively, a séparate "turn-taking" menu option or hot
button may exist, the selection of which indicates to the end point that the user
desires to enter turn-taking mode. -

- Once the re'qugst is received, the end point creates a token for the
application if necessary, step 920. If a token was previously created for this
application, then the end point does not generate a new token in step 920.
Rather, the pfeviously generated token is used.

" ‘Once the token is created, thé requesting system sends a message to all
other end points indicating that the conference is to switch to turn-taking mode
for that application, step 930. Each of the end points then enters turn-taking

~ mode for the application, step 940. If the participant using the end point is

currently making changes to the application (e.g., entering text, performing line

~ drawings, etc.), then the end point waits to enter turn-taking mode until the

participant has completed making changes (e.g., as soon as the user stops typing
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pi cture and name of the user of this end point, as well as conference

.partchpHnt Tooydnd mute buttons for this system

Audi? ofv1 deq conf erenC| ng W ndow 602 al so includes information display

‘area 640, 'Di*spl-ay area 640 as shown includes |ocal video display 642 and

remote video W& ¥g3644. I n one enbodinent, [ocal video di 5%@1%@3%8846
end pol nt

.provi des e 1mage fromthe video canera coupled to this

Thus, | ocal V|deo . di spl ay 642 provides the participant with a
dlsplay of how ot her conference participants see himor her. Renote
vi deo di splay 644 displays the current speaker of an audi o/ vi deo
-conference. In one inplenentation, renDteNzkﬂ@o ' di spl ay 644 displ ays
the input vi.deo streamreceived fromthe Di spl ay 600

a0 rcl vl "co0l 4/ 5 SIS 300P 0 i s L B2
whi ch is bei ng shafasth qafpphmowmm@we@nmﬂwmfhmdmyefs@eusmﬂm 654 can
be any of ebeed\(a:idxewtaﬁﬁng;mwmtmmhscﬁsffmm oiftpl i cati on

prograns, such as the Oor ‘5";2{7&0 Sr?treﬂe?g&l-n{}%ltg thé"@x{ddp&ﬁt%&? SOrs,

dat abases, spreadsheets Fi gure 7
is a flowchart shoWesRse Wéhmwnnmsymmonumbﬁmwmgmnh@hngmodes SR r ent

Speakter of <1':1_hconf €950) CEheatdie %ﬁs&ﬁﬁﬂﬁf@fﬂpﬁhﬁ%ﬂdpﬁmft@mrﬂé‘s

i nventi on. e co

710. The Clr:lql‘n ra{enﬁﬁémh%éé} g*f'%% ”eaxéﬁng N0 bﬁge ?sagé 1s°P
conference is | oudtseiv fr@.rpeachendpomohepwferﬁecelrwteméﬂpasmmefw%h :
speaker is tEe | ousppiicadcn. det er m ned by the The
current speaker continugs, t r i pant ,
requests to be the chai @pe?’soﬁﬁmh{ﬁu&%’ggéé ﬁﬁ%ﬁeegiér%%‘ %ﬁ@?ln;céd%hﬁ has

t he option %iwmmmdﬁsmhmmkerhwmvé@qwmwmhemgp%tIrbn can

be provi ded I to an alteiritete infplémetitativng theiend poixt ﬂﬁxclﬁreuua&dWBﬁt:tﬁé QDnﬁérerllce
"ol ude. anopt; on faer\Ra-Bhg IR for me appicBidiiEe b Wik WA al ©
in the tool bar: or %?@mﬂ%mm tREing Moden whi ch changes t he
conference to chaired chruneembodiment of the present iniventivncancapplicatioacan bé t he
present invention, s@idah Homth-taking fxﬁ‘&ﬁri&?ree- allm&i%{é:ﬁf tln%’i‘l@ be
pre-identified as { h‘i Chal o%etrh?socrslm on nc?onew theeqxesgrtw ich holds the token for the
application. When the application is to return to free-for-all mode, the end point
~ sendsa message to all other end points indicating that the application is to
transition to free-for-all mode. Upon receipt of the message, each end point
records the change in operating mode for the application.
Figure 10 is a flowchart showing the steps followed in allowing a user of
a shared application in turn-taking mode to make changes to the application
according to one embodiment of the present invention. The end point first
receives a request from a user for the turn, step 1010. In one embodiment of the
present invention, requests are received by the end point from the selection of a
“manual grab token" option from a menu. In an alternate embodiment of the
present invention, the application continuously monitors the system user's
actions. When the system user begins altering a shared application’s data which
is in turn-taking mode, the application sends a request to the turn-taking services
(e.g., ttGrab) for the token. This request begins the process of obtaining the
token. This data alteration can be, for example, entering or deleting text,
performing a line drawmg, re-arranging text, etc. In one implementation,
- changes made before the token is received are stored temporarily and then either
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end point which initiates the conference sends a nessagE"'l"§ EbET 9EEN
j oi ning end points identifying the chairperson ven

chai rperson has not joined the conference yet. The connection
services of eM&EMB3poi nt keeps a record of the cur r FVETRIOEE nce
participants. In this enbodi ment, as soon as the pre-identified
participant joins the conference, each of the end points updates their
records to indicate the systemis in chaired node.

‘Once a request to be chairperson is nmade, the requesting individual
becones the chairperson. The MCU ceases opeT’e?rl ng in voice activated node.
The chairperson then determ nes the current speaker, step 740, In one
embodi nent, when ainpatwitke spplication ot diseardeh depeadiag Av FVB?‘*“"E‘%S“B&Y% ci pant

becoEes . bot hfﬁdaessﬁmwmﬁcmkﬁdeaﬁgxﬂhmhal rperson The current
speaker continues to T Qﬁgi

chai rperson relinqui she%‘ggmggésiﬁ M’terﬁg(ﬁ{’&ano | Jb
requesting the chathe applicagoryis@vailables siep 1020. A dispu r?ﬁ‘i °841P9mf he

chai rperson .can: reiﬂaﬂﬂ&ih§hrebﬁﬂoﬁhﬁltbken§mtdﬂ£mateﬂdppﬁcdnmis and who thevcurcent f or ce

FTi naut Shing 1 he_ oRER A iR lpilof 12l E’,P“'%“% figel M‘W%ﬁ"@ﬁ&“s‘ 2l
agai n, as despilPi Inonigeto olptain the teknm; °P¥“F’@F‘P‘ﬁ%ﬂﬁ‘§%§?ﬁ‘ theaky °"t he

conference returnsagan,szeplom'or ce-activated m)de step 720. It should be

noted that the partici PRl 0t i Syl me end B delS/ BORIER Uch NOAOWH L P! ©

times in steps 740 and

partici pant that i §rekbing g4pkcnethe£nd ppigtsensa Fﬁ%‘aﬁfe‘géﬁﬁqmﬁn poini tit this
-end point has the token. In one embodiment, when the token is available, the

application on the end pomt is given the option to accept or reject the token. If
- the application rejects the token, then the end point does not grab the token in
step 1040. Typically, the application accepts the token. However, if the period
of time between begmmng the grab and actually rccelvmg the token is too long,
then the application may reject the application:
- Once the token has beeri grabbed, the end point permits the user to make

- changes to the application, step 1050. The application of the end point monitors
the changes'made by the user and resets a timer each time a change is made. If
the timer exceeds a predetermined value then the user has timed out, step 1060.
In one implemeritation, this predetermined value is set by the user. The user can
continue to make changes until he or she times out or manually relinquishes the
token. Once the user has lost the token, the end point releases the token for the
conference, step 1070. Tlie end point broadcasts a message to all other end
points in the conference indicating that the token for the application is available.
The applications in each of the end points receive this message and thus make
the token:available for other users. - '

In one embodiment of the present invention, the end point allows the user

of the system with the token for a shared application to pass the token to 2
specific participant. In this- embodiment, the current holder of the token for a
shared application can pass the token by, for example; selecting a menu option or
clicking on an icon and indicating the conference participant who is to receive
the token. The end point then sends a message to all other end points of the
change in token. Each end point; upon receipt of this message, changes its
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chooses the current speaker at that particular tine. Figure 8
-is a flowhart showing the steps followed in transferring chai r per son
econtfol according to one enbodi ment of the present invention.

Initially, a conference participant requests the A/'V chair token, step 810.
As _ desc&?g%g&ﬁgove, this can be, for exanple, by sel echipaisdsdiaid On
in a tool bar of a ~ @JI. Upon receiving the request, the end point
checks whet her the conference is currently in chaired node, step 820.
I n one enbodi ment, each of the end points mai ntains a record of

whet her the systemis in chaired or voice-activated node. . In one
‘inplenentation, this indication is represenjgd by a | ocation in RAM

If the conference is not in chaired node (e.g., the conference is in voice-

actvated mode) . hBRka WRaRSERTAG UL ) RASH ndg AR poi nte
i ndi cating that tl%e“"“s kﬁﬂé@ideé ﬂtel%ié‘ﬁ‘é‘???’i‘?g?‘ﬁfﬂq‘ﬁ& S@’é&‘f?édst

chai rperson. In r@mytheholdmdftlmftokeh.e : WO 96/ 38983

PCT/ US96/ 08846 R ent 0 thegresent invention, the conferenceman sef 1-
ot her end: points reco.rd t hat the con now | nr&?ral red e and that

this syst e ATPdes feverpl co conference style ﬁt%ﬁmé B nent of
t he present i nventtaking styles fm'qnﬂsple;pamom&tlmconferencc, sutloasthePoShamf® nade by

nul tiple users befgjgosk) apﬁl'ﬁﬁ&?ih%ﬁg,%ﬁu&i@ﬁﬁw.eﬂn%poim when beginning
the conference, sends a message to all other end points indicating the turn-taking
styles for each component of the conference. In one embodiment, all
applications have the same turn-taking mode. Alternatively, each of the shared
applications can have a different turn-taking mode. An end point can also
initiate a conference style after the conference has already begun. However, the
turn-taking style of an application or audio/video can only be changed by a -
participant who has the token for the application.

The conference styles supported by one embodiment of the present

invention are shown in Table IL. It is to be appreciated, however, that a wide
variety of additional conference styles are supported by the present invention.

Tablell

Conference Style |  Notebook A%%laif{:,?n .| Audio/Video

Informal Meeting | Free-For-All Free-For-All | Voice-Activated
Formal Presentation | Manual Grab/ | Manual Grab/ Chaired
Manual Release | Manual Release

In one embodiment, the present invention is implemented as a series of
software routines run by the end points. In one implementation these software
routines are written in the C++ programming language. However, it is to be
appreciated that these routines may be implemented in any of a wide variety of
programming languages. In an alternate embodiment, the present invention is
implemented in discrete hardware or firmware.

‘Whereas many alterations and modifications of the present invention will
be comprehended by a Eerson skilled in the art after having read the foregoing
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switch to chaired node, then the systemwhich is first in time becones the

chair system |f both requests are received sinultaneously, then the
chai rperson is sel ected randonly from anong the concurrent requests.
In one inplenentation, a user which unsuccessfully requests to be
chairperson receives a nmessage from the chair systemthat th
fequegt'mas ur¥QeeReeY | . ° However, if t%e conf%?ﬂﬂ%@gp§6
currently in chaired node, then the current chai rperson i s given
the opportunity to accept or rejéct the request, step 830. In one

enbodi mt of the present invention, this opportunity is provided by the .
chair systemusing a dialog box. That is, t requesti ng system sends a

nmessage to the chair systemthat angtfier partici pant has requested
the chair. The chair ystem I‘OVI de a d| al og box to the
chai rperson in resﬂéﬁ@@“@%i‘tlhpsbem at Cylps qpbodipeIRs shoppand

chairperson of thedesetibebty wiyloﬁnnsn'aﬂph mnmwnpin;endabtod)ea:bngdered limitingbox

i ndi cates the identp E:ﬁﬁg%ﬁtﬁ& ﬁf[{c lﬁfdﬂﬁ ts biGitendéd foCi pant
requesting the chair [ Sy en OVI es éh nap@ erson with
t wo hot but“E‘B e gcope Af the %‘W n Vesf’FﬂFF\%‘N S35 ¥ pond to
the request. In regardedamessenﬂalmtheimenm, ‘the chair systemwaits a

predet erm ned amount of-time for - - .response fromthe chairperson,
and if no response is recei VEG"WI tm IRSIELS gr eder er i neqd anount of

time, the chair system F8dHsmethodand ﬁBP’F%‘ﬁif@E?‘?“FFQM paruclpagg;gglgﬁl,lgy sendi ng
a nessage to the T eorferenéing erhonmeni had beat desgyibediat t he request was
rejected. In one inplenentation, the predetermned anmount of tine can be
set and changed by .the participant. _ - The requesting system
t hen checks whether the current chai rperson - accepts the request,
step 840. If the current chairperson accepts 't'he-r:'-eq'ues't-,‘ t hen t he
requesting partici pant beconmes the new chairperson,: step 850. In one -
enbodi ment, .the system of. the new chairperson sends.a message to all other
end ‘poi nts indi cat | ng that this person is the new chai rperson and
that this systemis the new chair system Alternatively, a nessage
may be sent to all other systens ' ~indicating the new chairperson and
chair systemby.the previous chair.systemat .. .. .the tine the
acceptance of the r_equest lS sent to the requestl ng system
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chai rperson-renmai-ns- t-he chai per Regaﬁﬁﬂ—é of

However, i f.'-'}‘f_:,h_e}:_',c'_ur'r'éﬁt% chai rpe‘hisslnetmswsaimed request, thenl ﬁ%@ugggrﬁEEN

whet her the rwussadgossas accepte t t he r $9G/08896t em
‘indicates to the requesting participant the response to the request,
step 870. In one enbodi nent, an acceptance is indicated to the user of
t he end point by changing the A/V chair button on the new chairperson's
di spl ay, as discussed above wth reference to Figure 6. In this
“enbodinent, a rejection is : I ndi cat ed-32si ng a di al og box stating that
t he request has been rejected. I n one enbodi nent of the
present invention, the chair system provi ¢ggAIMS the chairperson with
the opportunity to disable notification of requests for the AV
chair token. In one inplementation, this is done by providing a button in
the tool bar. Al terWhetisglajmedisnenu option may be provided. In this
enbodi ment , the chair systemrejects any requests for the AV chair
t oken wi t hout providing n tification to th hai r per s.on.
Alternatively; . t hei‘m_wqo(%oﬁ?xﬁ _gparﬁcxpmﬁg}?ﬂggtaé:'%nf & %ﬁﬁ‘g 1B nt ,
the chair system seqmprisingthesteppoft o al | ot her end points that
din;ag! es theic rt Lequest @%lt_t%eéaﬁt h gwt heﬁa&d' %Q)ﬁr;totperatingmode,whd'oqu’tlr?t
enmbodi ment o e ent_inventio en Qi nts.an al | ow
each parti ci pant t%@WﬂﬁsB?Wér’n‘gg?lﬁa@ﬁﬂgﬁ‘fmﬂgmgwl\{g#gcf’%"gﬁi ew ng. As
descri bed above, veonierencegisatwillom each systemare input to the MCU. :
General |y, which one of (b) hesfisifitaidingihe confeiehce in SheTirbinodeatil Hreqhédvid o al |
end poi nts LsS.: i.ned. [ 1&. [y chaired
node or voice- i'eﬁexggc% |v§&§gl%¥a@%§g§ éégS?%g&;I’ﬁ%%[\;%%@ ni s
enbodi nent , hov\ever, ea@h changing the conference to a second operating mode, wherein the

second operating mode allows only one of the first end point and the second end

point to input conference data at a time.

(

2. The method of claim 1, wherein the changing step (c) comprises the steps
- receiving a request 1o enter the second operating mode; and
- a chair system sending a message to the second end point indicating the
conference is operating in the second mode.

3. The method of claim 2, further comprising the step; when operating in the
second operating mode, of sending a message from the chair system to the
second system when the second system is able to change conference data.

4. The method of claim 2, further comprising the step of allowing a third
end point to receive input from a fourth end point when the second system is able
to change conference data. |

S. The method of claim 1, wherein the conference data comprises
audio/video data.

6.  The method of claim 1, wherein the conference data comprises
information for a shared application.
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partici pant can select who he or she is viewing. This is _provided.

aceor-di ng--t.o.. ... one inplenentation, by an addition Tﬂﬁmsmmm'mmﬁﬁﬁﬁﬂ
to t-he: part1C|panf it hrough the GUI. For exanplef an w®EPLACEDal -
but t on’.¢an :be. added for eachrigyyleddAhsHeed Keplaced parti & '

Fi'gure 6. By-activating this by clicking - ?ﬁsﬂ”
button) for aVIYPEI ar end §HIJ ﬂ!m,ﬂﬂmﬁuference parti ci panl?&z?gg at
di spl ay i s seen and he 1 n the current speaker. The user
can then sel ect “anot her user, or return to the normal control node
by clicking on the button - again, or, alternatively, by clicking on
-the button of the current speaker. (the border surrounding the
current speaker can be different to identif?3h|n1as such) . Thus, in
t hi s enbodi ment conference participants are able to see and hear exactly
who they wish to see and hear. This can be beneficial, for exanple, to

al | ow VO 6/ 33Ré3nethod of claim 1, wherein the second operating modeisan
PCT/ US96/ 08846 =~ - 23-
participants to observe e%‘hers reactlons to a speaker rat her than the
act ual speaker . - Wien a selection.is made at an end
point to view a sp&m f |'me|mdhoddfl¢h‘im2 wheremmbehamysqomlandtlmeﬁmmmipmmage

" to the MCU indtcatjp ?2&4 receive video and . - -audi o inputs from
t he sel ected rermte S|te then transfers.the video and audi o

I nput s fromthe sel ected site to the requestlng Site, rather than the
9.  The method of claim 1, wherein theﬁrstoperaung mode is a free-for-all

mOdé.'

10 A method of controllmg pamcxpant mput in'a data conference comprising
~ the steps of: '
' (a) gmeraung a token correspondmg to 2 first shared application;
(b)  allowing an end point to change the first shared application only
when the end point holds the token for the first shared application, when the data
" conference is in a first operating mode; and ~
(c) allowing t the end point to change the first shared application at
will when the data oonferencc isina second opemtmg mode.

11.  The method of claim 10, wherein the first operating mode is a turn-takmg
operaung mode.

12, A method of inputting information to a oonference by a first end point,

the method comprising the steps of:
(a)  requesting a token to inputdatatoa first application of the

conference;
' (b)  grabbing the token;’
(c) inputting information to the conferenoe while the first token is

held;and o -
- ' - (d releasing the token when no more inputs are received by the first
end point. ' B

"~ 13.  The method of claim 12 wherem the first apphcauon is a shared
application. -
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vi deo and audio I nput s indicated by voi ce-activated or chaired node. In one

the reques‘fl ng 2srte to:  ansf er (and r

-enbodi. ment “the M2U: cont | nues—to—transt er the Tnputs from tI"
renote™ " Sl}f"e 1o the re uestl n qr nt|I it receives Hﬁ ﬁggmgo%m
vert

voi ce-acti vat% jai red nod system-. In ar}@ll,ésgﬁmhe
.enbodi nent, the ontlnues e I -nput s fro
sel ected end point until a change in the current speaker is nade, either

by the chairperson or when in voice-activated node. In one
enbodi mrent of the present invention, this manual sel ection of
"conference participants to see and hear canghe deactivated. Thus, a

conf erence partici pant can prevent other participants from seeing
and hearing himor herself. I n one inplenmentation, this
user-selection is deactivated by the end point |nd| cating to the MCU

that the option shtfl d The mpshedofidaimd?, Wbmmnbntotsmsmlandm/wdeo air tplen. VCU

t hen does not provide the button next to that user's |nage

I n one enbodi ment e@ e t 2II | g] ! Lo each
end point even thoﬁgh t o‘tjfch e@ ﬁE@% rﬂ"ge% &;?éjﬁ

recei ves audio mp@g@ Bﬂlﬁ?@m ch i s gat hered at the end
poi nt's, “for exanpl e usi ng convent ional m crophones) These audio

i nputs are then e 1€ th ulting
m xed audi o signal 16|'s ou e:é&‘f%wopdﬁ&tq\ﬁ ?1{‘.‘8&%?%5“‘: gﬂ) &?{%&%
conference parti cifapnstng e%n@mpmwwwembyaconfmepmwterence
even t hough they nay not be able to see everyone.

" data cont er ences ToRER AR o PR pph R enf@"*ﬁ@*%‘t““&g ’

conference (or m?"ﬁ data portions of an AVD conference) than in an
audi o/ vi deo conference. ~ .one enbodi nent, an application token

Aternat ?Lefi‘?ha"fs.%gfeﬁ")ﬁéégﬁﬁﬁ RGBT 1 of the ' applications.
In one enbodi ment of t P, ®Fhvention, each of the end points
provi des control opti omxﬁmf%dmmfonémphng&epppﬂmsmﬂo&fﬁmcm tch between
environment; and
a processing unit which initiates a conference in a first operating mode,
wherein the first operating mode allows the apparatus to change conference data
at will, and wherein the processing unit subsequently changes the conference to a
second operating mode, wherein the second operating mode allows the apparatus
to change conference data in limited circumstances.

19. The apparatus.of claim 18, wherein the limited circumstances comprise a
conference participant using the apparatus being the current speaker.

20.  The apparatus of claim 18, wherein the limited circumstances comprise
the apparatus obtaining a token corresponding o a shared application.

21.  An apparatus for controlling participant input in a conferencing
environment comprising:

means for operating a conference in a first operating mode, wherein the
first operating mode allows a first end point and a second end point to change
conference data at will;
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APCT/ US96/-08846 o
-yamualk. and automatlc grabbJ_ag_a.nd_LeJ_eas_l_ng_of t he app THI S SrPsEEN
one “i rrpl errent at | on, these options are provided throu

manual grab and automatic r nd (4) manual grab and manual

the menu b e enthi eétﬁ-ﬁsEH’etORé pfkeedf OUr opti onSt
and automatlc W&’é@%’é’ rm II!N\, '! grab and manual re?&ase d(sgg

rel ease. "When ‘an a in automati c grab node, the
end poi nt atterrpts to . ‘obt ai*n the token for the application as soon
as the participant using the end point = . 35 begins making changes to the
application data. These changes can be, for exanpl e, entering or

deleting. : f
rouse-doun event . etc. PRI GBI cobEreAEs Sk By S wf s pericigpat

whi ch are input by uqmumoomﬁemmmg mede; apdt have t he appropriate
application token are digdind¥f?@hdr2i ctﬁtﬁienwfbﬁmmqrdriﬁpgsﬁade,amwwnthe

Coken. 1f the | wegeind bl t“r”%lafﬂt} s G g B poRTRAS pk Becd™ 1

changes are input t@dtmmttompmwafg{ﬂn%éﬂﬁﬁr#“%wever if the grab is
unsuccessful, then the tenporarily stored changes are di scarded by

t he end poi nt. Any ril a .ded
‘thus di sappear fro 013'% MS{&S&{] Qﬂ&ém“iﬁi@ﬁn@ar\]ns t?ﬁ?\%{‘gﬂﬂé | ment ,
changes to the appli cat |m§mmewmg gggeest to enter thg second pperat

actual |y grabbed. Thus, méhnkl’cr%dhﬂib@fhdﬁtﬁxdihﬁlemsmtd)ﬁeaecondendpwm ght

pause between a par 'Eaﬁj Is and the

partici pant actual I{]/’ %&&%ar}g e app cat lon is in manual

grab node, the end point atterrpts to obtaln the token for the

application upon 23, Tiepparate§ oficluiar?: firthtrcontprisingahens for ahowing a dird

point user. This reg'lfﬁﬁﬁmQ@Hecgigemputfromafourthendpomtwhenthesecondsystemlsal:!le
to change conference data. :

24 The apparatus of claim 21 wherem the conference data comprises
audiofvideo data. o

' 25.  The apparatus of claim 21, wherein the second operating mode is an
audio/video chaired mode. - -
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for exanple, selection of a nenu itemor an icon in the tool bar.
Wen an appli.cation is in automatic return node, the end point nonitors
t.he anmount of time the participant has been continuously idle while the

system - holds the token. If the participant has been continuously
idle for | onge&‘*%agi, predeterm ned period of tine, tperRIRGse8846t
automatical l'y eS the token for the application. Wen an
application is in manual return node, the end point hol ds t he token
until the user indicates to rel ease the{tbRen, such as by selecting a

menu option or icon in the tool bar. I n one enbodi nent, the
turn-taking services of the present invention are provi ded by
turn-taking services 542 of Figure 5. Several interface commands WO
96/ 38983 :

PCT/ US96/ 08846 ' ' ' o -25-

are supported by the turn-taking services; these commands are shown bel ow
in Table L . I n one embodi ment of the present invention,
t he commands shown in Table | are also used by the turn-taking

services to support the A
chair token is a token whi

turn-taking services. Cert the foll owi ng commands, jowever, are
not applicable to the A/V cChedf token. In one inplenentati om—only

the ttRegister, ttDeregister, ttCreate, ttDestroy, ttEnable,

tt Set Manual Rel ease, FIG. f/

Wi r token. In this enbgefTegt, the AV
esporm,s:'fléoand LS eP2Eqd by the
2 0

210

POINT 240
| BN

‘ (MCU) |

| 250 .




- other end pom?g“'?‘f?

e o e R R R

t't G abWthLock, ttRelease, and ttlsOwmer conmmands are used for the AV
chair t oken. Tabl e |
.ttRegi ster Al'l ows an application to register with application
“services and initializes the conference for turn-taking
services with the application. A nessage is sent to the

gfcati ng that this application has PCT/USI6/08846
regi stered for turn-taking services. tt Deregi ster ~ Allows the
application to deregister with appli ca# ?n
services, cleaning up all ipternal tur a%i ng data

- associated with the applicationj&ltokep in all -end poi ntss.
A nessage is sent to the other ¢ poi hts indicating thgt
this application has de-reg wj or] turn-taking
services. ttCreate F-O&Talled by _the applijcatij@ to generate
t he turn-taking mEn gtoken. I n oneg
i mpl enentation, e (;h_gpp hé’r&es t he
cal | “when it begi sSewg,g  t Dest r e i._. Aléws t He
application to destl Fy crkated [W3S™ : Zu
t oken wi t hout der BE é’l’ from application &rw cqgs. ‘_’ggﬁlabl e
A toggl e which turls ; king on and off f —thie 3 "
application and all coresppndi ng applications at other >
end points (e.g., the Pi@gShpare[err] notebook executing at- %
~all endpoints). Wen tuE-t pki ng .is on (enabled), the 7]
2' o
fad
P &
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token is used. Wen turn-taking is off (disabled), the

token is ignored. tt Set Rel easel nt erval Al'lows the application to

i nform turn-t o 963898y Vi ces WhpbrirS§sdskdEeout
period is for automatic return of the t oken.
In one inplenmentation,.the interval ranges

bet ween zero and 60 seconds. tt S& Mnual Rel ease Al |l ows the
.application to require manual release of the

token or allow optional manual release of the token. tt Cancel Ti mer

Al'lows the application to cancel the tinmer in turn-taking

services for automatic regs the token. The call is
made whenever an action (je. A nmouse do 1t
entering of text, i by the user.,in{thely. .
application. o =tchib i - 1) S,ﬁ S t ﬁg ication to
he ti ' Qw© g SN i f
restart the tiQdr @ — E sevi ces for
. o< < N
automatic retu , : p_Cal o =0
made whenever actions . enthalted b he user
(e.g., a nouse up eveng, | jrom t he keyboard has .
ceased, etc.). tGab Al'l ows the appli

initiate automatic and| manual

t oken. The appli cati ontrakes—thi-s—call-as

soon as the user attenpts to begin alteration of the
application data. The application services indicates to

the application whether the turn is available (that is, the
grab was successful or unsuccessful). The application

then either accepts or rejects the turn. If the turnis
accepted, a nessage is sent to the other end points

‘the
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i ndicating that the token has been grabbed. tt G abWt hLock Sane

as ttGrab, except it also turns off automatic rel ease
for the turn. tt Rel ease AIIovvs the application to rel ease
the token. A nessage is sent to the other

PCT/USIG/084ES

Al |l ows the appllcatlon to take
owner wi t hout

end points m%&%sgg that the token
been rel eased. ttSteal

the token fromits current
asking for the token. In one
PCT/ US96/ 08846
inpl ement ati on,
application (that is,
application) can make this call.
application to determ ne whether it
current owner CONFERENGEen. The t unh-t aki ng servi ces

returns an i NAPRLICATION whet hi Appemerml poi.nt.curr egt
has the token fofaypR applicatijon - .. Figd :EG&Qﬁdthart
nt

YN §6/ 38983
-27-

only the host system of a shared

the system which is executing the

ttIsONner Al l ows the

showi ng the stepsghel | owed in ;ﬁ%gegt ‘_—'—I‘FTVE si ti oni ng
fromfree-for-all=mode to turn-tjakj gAﬁpdqln—,a——;#—n 525
CONFERENCE | 11" TURN-TAKING
 SERVICES " SERVICES
. LAYER » 542
- 810 AUDIO/VIDEO J« y3v I !
'CONFERENCE APPLICATION CONNECTION |
SERVICES | SERVICES |e—— | SERVICES
545 540 535
| : H 1
GCC MCS
SERVICES [+ 544
543 —F
CONFERENCE ____§ o i I b
-~ -SUBSYSTEM | AUDIO/VIDEO| - - - PROTOCOL INDEPENDENT
. LAYER MANAGER INTERFACE
515 550 S 555
- HARDWARE L ]
LAYER | ]
220 b0 AND/| [Gram: N ISDN AND/
- MODEM
OR AUDIO m&s ADQ%'ER 1 575 'o_RB 3.&%0
g |8
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conference according to one embodi ment of the present invention. An end

. poi nt in the conference, referred to as the requesting system first
receives a user request to transition to turn-taking node, step 910.
1n one enbodi ment of the present invention, the operating nodes of
the shared apnw? §éHsbens in the conference are i ndepengdqFiusocissds
.each shared app |cat|on can have a different operating node. In an
al ternate enbodi nent, all applications have the sane oper ati ng node
and share the same token. - HRdyjuests can be received by the end
poi nt in several ways. For exanpl e, when in a free-for-all, the
"participant may click on an A/V chair button to smﬁtch the systemto
turn-taki ng node. The participant can then select a "manual grab

t oken" option froma nenu, |nd|cat|ng that the end p0|nt should obtain the

t oken* for the app . = e N-t aki ng”
menu option or hot - buttongngyoexgst the sel ect|§n of whilch
indicates to the end poi fit that desiresjto enter
turn-taki ng node. Cgs e request is releived, tthe end
poi nt creates a token the < _ | ichtion if necessary, qtep 920. |If
a token was preV|ousI 5Ccheate Eﬂ application, then the end
poi nt does not " generat® & new ek 920. Rathet, t he

t
previ ously generated tokegn isju
created, the requesting gyst
points indicating that the Jg?}
for that application, steé¢p 83(.
turn-taking mode flor©tt
using the end point is
(e.g., entering text, penform
point waits to enter turn-taki
conpl et ed maki ng changes |(e. g.

: nce the tdkgn is
a.ffesthp@®to aljl dt Her end
g tplb@X%ch tlo turn-taki

g @i ffts then eftdrs
p 940. If thelp [
Ng” chandes to thelagplication
or-awgs, etc.), jtHen the end
t he parti cijpgnt has

he user stops typijng
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or drawing). In one inplenentation, when the end poi.nt enters turn-taking
hode for the application, the application provides the identity of

t he user who quested (and is obtaining) the turn to %éﬁr f
the end point. WO 96/38983" Once the end point enters turn- ér#gﬂr%éée
the end point sends a message to the requesting systemindicating it
has entered turn-taking node, step - 67 850. The requesting systemwaits
for all other end points to send nessages indicating that they have
-entered turn-taking node, step 960. Once a nessage is recei ved from
each end point, the conference is in turn-taking node for this

appl i cation. ~In one inplenentation, once the conference is

in turn-taking node, the _ end Iﬁtéaﬁ ﬁ Ty L0 grab the token

when requested by the participant. ;C _M%N%d&e—ﬂml ntation,

t he end point which requested that L E ent er” turn-taking
mode for the application receives the token s soon as the

conference is in turn-taking node. I n one enbodi mrent of the
present invention, an application can be switched from turn-taking

mode to free-for-all nod¢ at any tine. In ong: i npl enentation, this

can only be done by the giser which_haolds thewtoken for the

application. When the application R free{for-all node, the
end poi nt sends ajmessage tp ?%RU%%SP KE@ nt'S\l..n7 ting that
the application is to transkt node. Upon recei pt
of the message, each end|point . “recordsg .the change in operating node
for the application. ' Figure 1¢ is a flowchart show ng the
steps followed in allow g a user of i shared ‘application in
turn-taki ng node to nake according to one
enbodi ment of the present f receives a
request froma user for f . oy nbedi nent of the '
present invention, reque; i xom t he
sel ection of a

' 730

CURRENT SPEAKER IS
DETERMINED BY A/V CHAIR |~ 740

DOES A/V CHAIR
. RELINQUISH CHAIR
~ WITHOUT ANOTHER
- YES ™ PARTICIPANT REQUEST-
- - ING CHAIR?

750

FIG. 7
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"manual grab token" option froma nenu. In an alternate enbodi nent of the
-present invention, the application continuously.nonitors the systemuser's
actions. Wien the systemuser begins altering a shared application's data
whi ch is in turn-taking node, the application sends a request to the
turn-taki ng swosdspesss (e.g., ttGab) for the token. Thiscwesysessie
“begi ns the process of obtaining the token. This data alteration can
be, for exanple, entering or deleting text, performng a |line
drawi ng, re-arranging text, etc. In oné7/dblenentat|on : changes made
before the token is receip cdaatefstercdrtc"“ﬁlﬂfi!ufaad‘{hv ei t her
"-29- input to the applig¢ aFAR’ﬂGIPAN?.‘cREQHES‘mpAﬁ&I 1GHAIR M*ﬂmf t he grab
was successful or unsuccé¢ssful . _as described above. Once t he request
is received, the end point checks whet her {t he token for the application is
avai l abl e, step 1020. As di scussed above, |each end point naintains a record
of the tokens for the shared applications|and who the current owner is. If
the token for the application is not availlable, then the request fails,
step 1030. In order to obtain the token, ghe participant nust request the
t oken again, step 1010. If the ReN_| S available, the end poi nt
grabs the token, step 1040 -When g ' 3 the end point sends a

nmessage to all other I_EltCDNFEREINCEOINt the token. In one

enbodi nent, when the token i s aval | GHAIREDNMODERI
is given the option fo accept or refesl_the token.

GIVE CURRENT CHAIRPERSON
OPPORTUNITY TO ACCEPT OR [~_g3
~ REJECT. REQUEST? -

DOES CURRENT
~ CHAIRPERSON ACCEPT
__REQUEST?

7

— U T
. REQUESTING cﬁuﬁsggson
PARTICIPANT BECOMES ~—gsp REMAINS
NEW PERSON ' | CHAIRPERSON
RETURN INDICATION TO
. REQUESTING PARTICIPANT OF | .
. | RESPONSE TO REQUEST 0

Fic. 8
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the application rejects the token, then the end point does not grab the
token in step 1040. Typically, the application accepts the token. However,
i‘f the period of time between beginning the grab and actually receiving the
token is too long, then the application may reject the token. Once
t he token has 8éasggzabbed, the end point permts the user tGdfriBsgsRaNIes
to the application, step 1050. The application of the end po?%t nonitors

t he changes nmade by the user and resets a tinmer each tine a change is nade.
If the tinmer exceeds a predeterm ned v@ y&Qthen the user has tinmed out,
step 1060. In one inplenentation, -this predeterm ned value is set by the
user. The user can continue to:make changes .until he or times out or
manual 'y relinquishes the token Once the user has 1o& ftoken, the end

poi nt rel eases the token he Rt ' e3¢ eind poi nt '
broadtasts a nessage to Ig%QhE%géEﬁﬁ%ss_ Lg‘g‘;ce I ndi cating
that the token for the application i i | ) pplicatf ons in each

of the end points receive this nessage and Ezhus make t he token avail able

for other users. I n one enbodi ment fof the present invention, the

end point allows the user of the system with the tokep~f@820a shared

application to pass the tokegﬁ- $ E_Il,rl _ t.IL |Ig n nthis .

enbodi nent, thé current hol der® [T r pplf cation can

pass the token by, for exanpl-e, sg ;"% _'-aI > E or cljicking on an
|

i con and indicating the conterence participan 0 _ I ve the token.
.The end point then sends a nessage to all her end points of the change in

t oken. Each end point, upon receipt of this| message, changes its WO
96/ 38983 : L _ o
PCT/ US96/ 08846

'END POINT SENDS MESSAGE TO ALL
. OTHER 'END POINTS INDICATING TO
BEGIN ‘TURN~-TAKING FOR THE
APPLICATION

e N : _J',_g‘."o
_ "EACH OTHER END POINT BEGINS
- TURN-TAKING WHEN USER IS NOT

EDITING APPLICATION AND -

-INDICATES REQUESTING END POINT

IS TURN-HOLDER

© 950

SEND MESSAGE TO REQUESTING
END POINT
Ve 960

WAIT FOR ALL OTHER END POINTS
TO SEND MESSAGE TO REQUESTING
END POINT INDICATING THEY ARE
IN TURN—-TAKING MODE

FIG. 9
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- 30- record to indicate the identity of the new token hol der, which
repl aces the previ ous token holder. The end point of the new token
hol der records itself as bei ng the hol der .of the token.

I n one enbodi ment of the present invention, the conference nanager

provi des - severpp ogzgodzer ence styles. A conference style refer drfsdesanie Of

turn- - taking styles for nmultiple portions of the conference, such as
the ProShare[err] . not ebook, application sharing, and audi o/vi deo. An
end point, when begi nning - the ch¥& ence, sends a nessage to al

ot her end points indicating the turn-taking _ styles for each
“conponent of the conference. In one enbodi nent, all applications

have the sane turn-taking node. Alternatively, each of the shared
applications can have a different turn-taking node. An end point can al so
initiate a conference style after the conference has al ready begun.

However, the turn-taking style of an application or audio/video can
only be changed by a partici pant who has the token for the
application. . The conference styles supported by one

enbodi ment of the preserftz &éﬁhéfie shown in Table Il. It is to
be appreci ated, however, £l ¥ ety of additional
conference styles are sypP ‘ReTgKgger-a{rhOeiﬂi on.

Table 11 ~ Conference Styl NOT €D0 Appl i cati on

Audi o/ Vi deo Shar Infornal Meet i ng

Fr ee-For-All Fr ee- For-All Presentati on

For mal .
Manual

Manual Grab/  Manual G ab/
Rel ease Manual Rel ease | pr esent
invention is inplenented as a

YES . REQUEST FAILS

1030
- b |
GRAB #OKEN | DONE
\-1040
[ &
ALLOW USER INPUTS TO
: APPLICATION \.1050

RELEASE TOKEN N_4470

- FGI0

SUBSTITUTE SHEET (RULE 26)
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veoo g
software routines run by the end points. In one |nplenentat|on t hese

saf twar e routines are witten in the C++ progra
However 7 it is to be ° appreci ated that these routi nes ma NTSHEET

|nplenented in any of a wide variety of ' pr ogr amm ng Iangggg n an
al'ternate enbodi ment, the present invention is I mpl enent

di screte hardware or firmware. - Wher eas nmany alteratlons and
nodi fications of the present invention wll be corrprehended by a
person skilled in the art after having read the foregoing WO

96/ 38983

PCT/ US86/ 08846 In the followmg detailed description numerous specific details are setl-

descri ption, e h arti.cul ar enbodi ments shown
and e oA SEFF RO Ioe A e b PR s arB s of s A PHERRG t o be
consi der ed | i ni Howgver, 1t will be Thesrstbod by thogsf skildadde she gt that thelpsesefit parti cul ar
embodi nent s ar ezn@@x‘indn%?ﬁﬂ@ﬁrogtgbed without thks® spedifi€ dSaiP SinQiher hfstdricdd, M8, Whi ch

in thensel ves recj H(g features . regarded as essentlal to
the invention, Wellknown method S. PFRgRdures, Q?EIPRBE“%IﬁBdéﬁﬁHFSd'{aM%“‘PW%ont rolling
partici pant i nptésciibediin detail so aetnaheroemmg;pemyof hepeitnitingendiean descri bed.

Some portions of the detailed descriptions which follow are presented in

terms of algorithms and symbolic reprcscmauons of operations on data bits '
within a computer memory. These alconthmxc descriptions and representations
are the means used by those skilled in the data processing arts to most effectively
convey the substance of their work to others skilled in the art. An algorithm is
here, and generally, conceived to be a self-consistent sequence of steps leading to
a desired result. The steps are those requiring physical manipulations of
physical quantides. Usually, though not necessarily, these quantities take the
form of electrical or magnetic signals capable of being stored, ransferred,
combined, compared, and otherwise manipulated. It has proven convenient at
times, principally for reasons of common usage, to refer to these signals as bits,
values, elements, symbols, characters, terms, numbers, or the like. It should be
borne in mind, however, that all of these and similar terms are to be associated
with the appropriate physical quantides and are merely convenient labels applied
to these quantities. Unless specifically stated otherwise as apparcrit from the

- following discussions, it is appreciated that throughout the present invention,
discussions utilizing terms such as "processing” or "computing” or "calculating”
or "determining"” or "displaying” or the like, refer to the action and processes of a
computer system, or similar electronic computing device, that manipulates and
transforms data represented as physical (elecronic) quantides within the
computer system's registers and memories into other data similarly represented
as physical quantities within the computer system memories or registers or other
such information storage, ransmission or display devices.

Figure 1 shows a conferencing environment according to one

embodiment of the present invention. The conferencing environment of Figure 1 includes

two end points 110 and 120 coupled together by a communication link 130. In

one implementation, each of the end points 110 and 120 are general personal

-
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| N.THE CLAI M5 _ 1. A met hod of providing participant
“input in a conferencing environnent, the nethod conprisin

operating a conference ‘wherein a pl ural i ty of end p&nﬁhgﬁzwﬁﬁfﬁfdﬁﬁgd

to exchange conference data based at |east in part on ownership of an
application token; and all owi ng each end point, independently
during the conference, to select a conbination of automatic or manual
acquiring of the application token and automatic or nanual rel easing of
t he application token. 23- The nethod of claim 36
wherein the conference data received by .

computer systems. Alternatively, end points 110 and 120 could be dedicated

conferencing systems.

Communication link 130 represents any of a wide variety of conventional
communication media. For example, communication link 130 can be an ISDN
or POTS line, Ethernet cable, a fiber optic line, etc. Additionally,
communication link 130 can be a wireless communicatdon medium, such as
signals propagating in the infrared or radio frequencies. Furthermore,
communication link 130 can be a combination of communication media and can
include converting devices for changing the form of the signal based on the
communication media being used.

Figure 2 shows a conferencing environment according to another
embodiment of the present invention. The conferencing environment of Figure 2 includes

mulriple (N) end pointsi end point 210, end point 220, end point 230, and end
point 240. Each of the end points 210-240 are coupled together via a multpoint
conwol unit (MCU) 250. MCU 250 is a switching device which wansfers inputs
received from each end point to the other end points. MCU 250 is coupled to
cach end point via a communication link, as shown in Figure 2. Each
- communication link can be any of a wide variety of conventional communicadon
media, analogous to communication link 130 of Figure 1 discussed above. '

In one embodiment of the present invention, MCU 250 is a dedicated
switching device. In an alternate cmbodxmcnt MCU 250 is implemented i in
software, such as on a computer systcm coupled to a LAN. Itis to be
appreciated that any of a wide variety of conventional multipoint control units
can be used with the present invention. In one implementation, the MCU
conforms to the International Telecommunication Union (ITU)
telecommunications standard H.320. '

In one embodiment of the present invention, multipoint conferences with
two or more end points do not require MCU 250. In this embodiment, each end
point receives all conferencing information and performs the switching function
of MCU 250. However, in one embodiment MCU 250 is necessary for
conferences with three or more end points which include audio, video and data
information.

MCU 250 receives an input sogam from each of the end points via the
communication links. In one embodiment, the input stream comprises 2 visual
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each end point conprises graphical data . The net hod

of claim36 wherein the conference data recel ved by R@WEMHN
- T SHEET

i ncl udes audi o dat a.

32 1 4. The net hod of claim36 further conprising: 2
operating the conference in a first operating node, wherein the first 3
operating node allows participant input at a first end point and
participant input 4 at a second input to change conference data at wi I'l; 5
mai nt ai ni ng ‘the conference in the first -a%eratl ng node until a request is
6. received froma participant to change to a second operating node; and 7
changi ng, dur|1ngutttbehu:applxenmncredxstchmed(mbe:rcﬁﬁ‘@en ivhedesSthe grab wperati ng 8

node, wherein {11'386&&1?8{]&58&0:%@?& ggd{@gs ovvs based on ownership of the 9

application t I"npu; y ‘one of the first end point and
the 10 second end mwcmueﬁahgeew% tbmdepcemedﬁtwedler@thm for .

the application is available, step '1020. As discussed above, each end point
maintains a record of the tokens for the shared applications and who the current
owner is. If the token for the application is not available, then the request fails,

step 1030. In order to obtain the token, the participant must request the token
again, step 1010.

If the token is available, the end point grabs the wken, step 1040. When
grabbing the token, the end point sends a message 1o all other end points that this
end point has the token. In one embodiment, when the token is available, the
application on the end point is given the option to accept or reject the token. If
the application rejects the token, then the end point does not grab the token in
step 1040. Typically, the application accepts the token. However, if the period
of time between beginning the grab and actually receiving the token is too long,
then the application may reject the _t&kei

Once the token has been grabbed, the end point permits the user to makc

. changes to the application, step 1050. The application of the end point monitors
the changes made by the user and resets a timer each time a change is made. If
the timer exceeds a predetermined value then the user has timed out, step 1060.
In one implementation, this predetermined value is set by the user. The user can
continue to make changes until he or she times out or manually relinquishes the
token. Once the user has lost the token, the end point releases the token for the
conference, step 1070. The end point broadcasts a message to all other'end
points in the conference indicating that the token for the application is available.
The applications in each of the end points receive this message and thus make
the token available for other users.

In one embodiment of the present invention, the end point allows the user
of the system with the token for a shared application to pass the token o a
specific participant. In this embodiment, the current holder of the token for a
shared applicadon can pass the token by, for example, selecting a menu option or
clicking on an icon and indicating the conference participant who is to receive
the token. The end point then sends a message to all other end peints of the
change in token. Each end point, upon receipt of this message, changes its
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1. 5. A machi ne-readabl e nedi um h-avi ng stor : NCE 5=
2 REREACEMENT

i nstructions, which when execut'ed-by a processor, cause eSS0~
to: 3 - ~operate a conference wherein a plurality of end points are
i ntesconnected 4 to exchange conference data based at |east i.n part on
ownership of an application 5 token; and 6 al |l ow each end point,

indeﬁ:ﬁﬁiﬂﬁié%gﬁg§$g the conference, to select a 7 conbination of -

auto acquiring of the application token and 8 automatic or
manual rel easing of the application token. 1 6 . The

machi ne- r eadabl e .-medi um of cl ai m 40 wherein the conference 2 data received
by each end point conprises graphical data. 1 7 . The
machi ne-r eadabl e nmedi um of claim40 wherein the conference 2 data received

by each end point includes audi o data.
33

1. A method of providiné participant input in a conferencing
envirqnment, the method comprising:
operating a conference wherein a plurality of end points are interconnected to
exchange conference data based at léast-in part on ownership of an application token; and
allowing each end point, independently during the conference, to select a
combination of automatic or manual acquiring of the application token and automatic or

manual fe_léééing;f the application token.

2.x" | The method of claim 36 wherein the conference data received by

each end péint comprises graphical data.

)

A 3.. The method of claim 36 wherein the conference data received by

each end point includes audio data.

32
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1 8. The machi ne-readabl e medi um of cl ai m 40 her i\l '
sequences of instructions, which when executed causég#]'emmm‘f $g{é§T
operate- the conference:in a first operating node, wherein the first 4
operating node allows participant input at a first end point and

agticipant i npute5 at,.a se d_i t .10 change.conference data at will; 6
ﬁaﬁ nt éig thé'cgnméﬁsg’quofﬁ%@i%hﬁ%rrﬁqwﬁ SH&e until a request is 7
regei ved fr Rard.L Gl _ {0, . i e; and 8
Change. _aurdHaratRg the CoRRIdPin R MG b Lttt WiEkEm AR BRIP: SN 0 g
whar ei el M i 10
apgl i Cdggrgﬁnggﬁgﬁgaggﬁ{siaé:ailrggwgsﬂ?%ﬂxigét’“a‘gxn y onggg} t&eb?ﬁés??&é% p(;ci nt and
tha 1kt sSecond iapdt BOchingOcoifendreldita @ORVillf ence data at a time. 1

9. An apparatus for providing participant Input in a conferencing 2
engi r onmentmairitairdng ahetcopferenty irs thgfirst operating modeuritilra fRffedt iy a
conference wherein a plurality of end points are 4 interconnected to
ex Bhamgeeived ffeomma partitipamiatoechamgel toas sedondpaperatinganode;sdridb of 5 an
application token; and 6 means for _ allow ng each end poi-nt,

i ndependent¢hangimg,rduring the cenfesence, thre confesencs tosa secarichapexating aut omati c
or manual_, acquirjng of th& appl i,catiocf 8 tokeg and automatic or rmanual
reﬁeasmﬁéeo’f”g\eﬁ%ma'gﬁl sesand Gperafing mode allows, based on oyfpershippbth® of clai m
44 _wherei.n the conference dat.a received b ach end,poi.nt c ri ses

g Sphi HRHLKH0R oken, Aricipart IputAE oA gk TR Fis) SR BAIRLHRA AR ¢ ne

C9B' ©r 288 UAPpb 5 3 LRilnbY e S8HLGNY £AL e o AiGleudes audio data.

5. . A machine-readable medium having stored thereon sequences of
instructions, which when executed by a processor, cause the processor to:
operate a conference wherein a plurality of end points are interconnected
to exchange conference data based at least in part on ownership of an application-
token; and '
allow each end point, independently during the conference, to select a

combination of automatic or manual acquiring of the application token and

o N O 0 A WO N -

automatic or manual releasing of the application token.

1 6 . The machine-readable medium of claim 40 wherein the conference

2 data received by each end point comprises graphical data.

1 " 7:. The machine-readable medium of claim 40 wherein the conference

2  data received by each end point includes audio data.
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3 12. The apparatus of claim 44 further conprising:; oS
for operating the conference in a first operating nﬂEP\yﬂ@éMEN‘L&"EE‘T
first operating node all ows participant input at a first end point and
participant 6 input at a second input to change conference data at will; 7
means .for maintaining the conference_in the first operating node until a 8
reduest is BeceiThe machinerreadable medium of claimy 40 fyrthes coorprisivg: at i ng

nmode; and 9 ] neans for .changi ng, during the conference, the

cloaf erS@ﬁESI‘F%d? of instayctions, w&@y&ﬁ qasgse\étl,e 8, emlfecg%ses & operating node
ZL ony oncomral, e Foerdich 1ph firstameraang pRodE cuRE ARG [o change
08 ARGk Bl Bigane shput o 6dP g BRAELAS EARHORB AR
rregoryatgg@wg\g%ﬁgg& c}\gnggggﬁfg}%f\tegdqggg@menm ng systemto operate in a

conferencing env ment plurality of end points, wherein

pagti ci pantmafifidin tte kbRfebtiecintiiel fisst %ﬁ%}ﬁm mdéde'aa] aequesd g enci ng
systemto receive conferencing data from another end 7 poi'nt based on the

parti ciepéived fapn a pactitipahhy chdigeciona bécond op@ating mbdeyand 8 user of the
conputer system during the conference, to independently select a 9

co®bi nat i oncheingey during theoronferenze, theqonferepce fto tahsecondl operating mollen and
10 automatic or manual rel easing.of the application token; and 11

an Sout whereinvthe secong loperating mode allews,dpased onoprershipl ef thece data. 1 2
14. The conferencing system of claim 48 wherein the conferencing data 3

i 40yr ;applicationgtoken, participant input at only one of the first end point and the

11 second end point to change the conference data at a time.

9 .  An apparatus for providing participant in;'>ut in a conferencing
environment, the apparatus comprising:

means for operating a conference wherein a plurality of end points are
interconnected to exchange conference data based at least in part on owhership of
an application token; and |

means for allowing each end point, independently during the conference,

to select a combination of automatic or manual acquiring of the application

0 N OO o AW -

token and automatic or manual releasing of the application token.

1 10 . The apparatus of claim 44 wherein the conference data received by

2  each end point comprises graphical data.

1 11.  The apparatus of claim 44 wherein the conference daté received by

2 each end point includes audio data.
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35 1 15. The conferencing system of cI a| m 48 mﬁ E
conferencing data 2 is audi o data. 1 16 g" tem
of claiim 48 wherein thée processor initiates 2 the conference in a first

operating node, wherein the first operating node allows 3 that conferencing

sys em to change conference d' at w.Il_ ~—and wherein the 4 processor is
bl e of %%bsedﬁ%??f}aréﬁﬁﬁ HGHPH@ frthesn EOMBTISHE | ng the 5 conference,

to second o era ere n the.sec eratl de 6 aI ws t he
C(r)]n er enci ng™ ﬁﬂgg“'ﬁht‘:ﬁ@ %faﬁf%r%ﬁ f Sgé‘ﬁ’p Pp of
corr 21 ésﬁéﬁ%fﬁ‘%@eaﬂwww P A B SRR %éa%cmm

pl ugal i a%,ép gggé&rcf i t&ﬁtq%@scog@ 88 ghes gpgnﬁetwork 4 communi cati ons

device erconne 0 sitare conference data, each 5 conferencing

sysyem havi Rfeds hﬁaﬁian‘i’t%ﬁuhg%b ORYerenca i the fixafdbefdtth iﬁ&lﬁ uftifavi ce; 7
wherein each of the plurality of conferencing systehs in vrdually 8
det 8r niréquestus irageived HIUm reparicipimitbachange teacstedbnd operheng mede;iidh to
9 means for changing, during the conference, the conference to a second
10 operating mode, wherein the second operating mode allows, based on ownership
11 of the application token, participant input at only one of the first end point and

12 the second end point to change the conference data at a time.

-t

13. A conferencing system éomprising:

a memory;

a processor coupled to the memory, the processor to cause the
conferencing system to operate in a conferencing environment as one of a
plurality of end points, wherein participant input to the conferencing system
causes the conferencing system to receive conferencing data from another end
point based on the participant input and further wherein the processor allows a

user of the computer system, during the conference, to independently select a

© O N O 0 b DN

combination of automatic or manual acquiring of the application token and

-
o

automatic or manual releasing of the application token; and

s
-—h

an output device coupled to the processor to output conference data.

2 14.  The conferencing system of claim 48 wherein the conferencing data

3 is graphical data.

REPLACEMENT SHEET
a5 06 NOV 1998

AR




Q9 receive conference data and further wherein each cgn engd '
I ndependent|y determ nes, during the conference, a c&Méﬁﬂaﬁﬁggﬁﬁgxgﬁggﬁgg?z
or 11 .manual acquiring of an application token and autonmatic or nanual

rel easing of 12 the application token. 1 18 The conferencing
envi ronment of claim52 wherein the network 2 comuni cations device is a

|.otal "area b%twoFke conferencing system of cladm 48 wehereirt the:confereraing dataent of

el aim 52 wherein the network 2 conmunications device is the Internet. 1
202 raudimdatdnci ng environnent of claim52 wherein the 2 conferencing
data is graphical data. 1 21 The conferenci ng environnment of
claim52 wherein the 2 conferencing data is audi o dat a. 1 The

22

cogf erenci ng, envy t of. claimb52 er ei IS conf erenci.ng system
of Tthe ot ur 46 1 y T SGBRFafting s¥eos o hn 4B oParrelr e pEORsShERtbAfes "
fipst | = LIy ' |
(1250 BRURLAACHIAS, AHISERHIADSIAAL NhORSS e pee 0GB UBAL AASP,
fiBSt fhat QBARIEAGKBGYSIEHh 30 \ching® RbhfERG dRaSHORALURY WhetbiaNgR t he
conference, during :

4  processor is capable of subsequently changing the conference, during the
conference, to a second operating mode, wherein the second operating mode

allows the conferencing system to change the conference data based on

N o o

ownership of the application token.

17 A conferencing environment comprising:

a network communications device; and

a plurality of conferencing systems coupled to the network
communications device and interconnected to share conference data, each
conferencing system having at least one input device and at least one output
device;

wherein each of the plurality of conferencing systems individually
determine, during a conference, another conferencing system from which to
receive conference data and further wherein each conferencing system

" independently determines, during the conference, a combination of automatic or

- O O m ~N O 0 b WO N =

-t =k

manual acquiring of an application token and automatic or manual releasing of

-
n

the application token.

18  The conferencing environment of claim 52 wherein the network

2 communications device is a local area network.
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_6 the conference, to a second operating node, wherei n thﬁg&gﬂ{p[ﬁq&Eﬁg

“node 7 allows, based on, ownership of the appli catl

conferencing systemto 8 change conference data.
37

REPLACEMENT SHEET '
¥ 19  The conferencing environment of claim 52 wherein the network

2 communications device is the Internet. . -

1 20. The conferencing environment of claim 52 wherein the

2 conferencing data is graphical data.

1 21 The conferencing environment of claim 52 wherein the

2 conferencing data is audio data.

ad

22  The conferencing environment of claim 52 wherein a first
conferencing system of the plurality of conferencing systems initiates a _
conference in a first operating mode, wherein the first operating mode allows
each conferencing system to change conference data at will, and wherein the first
conferencing system is configured to subsequently change the conference, during
the conference, to a second operating mode, wherein the second operating mode

allows, based on ownership of the application token, each conferencing system to

change conference data.

0o ~N o0 60 A W DN
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