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15 BACKGROUND OF THE INVENTION

1. Field of the Invention
This invention relates to systems and methods for students at locations remote
from a presenter or classroom to participate in educational activities.

20 2. Background

The disclosed subject matter relates to, among other things, a system and
method for hybrid course instruction, in which remotely situated learners are able to
simultaneously participate in presentations or classes along with in-class counterparts
actually situated in a presentation area or classroom with a presenter or instructor.

25 Virtual participation in classrooms enables high-quality classroom courses to
be delivered via collaborative, live training sessions with instructors and learners who
are based in different locations. The training may include multimedia presentations,
software simulations, application sharing, and participant interaction. Multimedia
Training Content employed in virtual classroom instruction may include, but is not

30 limited to: PowerPoint presentations including animation, screen transitions, and real-
time annotations; Dynamic and interactive Flash content; Streaming audio and video

of the course instructor; and Shared Web browsers. Virtual training sessions can be



5whi teboards allowi ng virtual class participants to interact

col l aboratively. Instructors and participants nay al so share and pass
control obothmymnsdeskt op applicati ons. Acti ve | earnirrus2018/08028anced
via sinul taneous smal |l -group coll aborative activities, known as breakout

sessi ons. recorded and ﬁ%%%%ﬂo%%&tgﬁ@eeis EHGQ)?E@TEJH t(; %VB{;VQ% Qﬁtct by which

vi deo content engages course particrlpan and” al ds 1 n know edge
retenti on. Tesymelbneusly afieeths livé emst oners who require sel f-paced,

asynchronous trai Qi ntent. .custom ernrisesw.de lutions for |arge
o yan zat tons. may BAALEDI BB SHEbE R R M B s oom
trai ni ng suppbfemeatiedonsirativnadivepotimpdive,chatfihdtang niessaging regd aleted ncl ude

virtual versions, of, classroo tivities. Provided dul. e 5 .may be

't Bndlar de Scomi s SRR et L Gl b PR D . AR etmon
Lear ni ng Managéepaetidipdnysimenalsd shis)and pass contfal of their dedkespdpglicatibug i on and
asynchronous nodul e features eiggd ude; trﬁi ni ngérﬁrgsent atE%ns . mul tinedia
delivery of I|ectufEitedrATBIRE is ehpnesdyirgnaRee Ut shelaoup collabpRliviui zzes and
assessnent s, &pfifidseurwderBrskddtdseionyi deos, |ive renote hands-on
20exercises (e.g., for |IT courses),  24x7 access to course virtual exercise
| abs, software si MERHRSHYLC0 RirgratiRrsis nipddadaby which videp entery cegagrm 1. 2 and

2004 and 1§ Cedurse participdmiint dids fHERRTdRE rdaRiohhe gap between an actual
classroom course, in which an instructor and attendees are coll ocated, and

a virtual classrobpmepiithtigesds of Qisiomsessvhoragiitesclippesd dsyacheaupdivingi pat e
si mul t aneous lcgntérﬁ, ctugl%lc}cén ﬁfs@%ﬁ? %ﬁlgt%o(ﬂ? Ed?ll é&rg%za%@ﬁm%l%i ;BrBﬁMecWer e

attending in person. Virtually a e features aval e In the virtual
cl assr oom envhesspletionsaombingdive alobsgoamtraining wepplanrpatadevitht asyechtasneees’ hybri d

bybri d cour ceibipire A Lnalos o e AERRLE LS. PRAREIERS,
cl asses dbongayibt ktabdeedsrcoinpliant 4SCOBMLoTt AICH and mtegBite wilmihegnas cdmmen audi o
and vi deo of .t hrgin ii/?a %I assroom en R}Ise)s the renote participants to see and
hear the cong% MRSt aeT o §¥u55 ost@“e i n-class students. In separate w ndows
in a renote parti Ciogpantblendedsanfi@cand agynchivhdie mpaiutd featpeninchde el obser ve
a real -time \{)}ees'\gylté%{oné_,%ai{ltri}%gcga Iglgzgll’ysof lecture content, streaming video content, in-line
quizzes and assessments, software demonstration videos, live remote hands-on
20  exercises (e.g., for IT courses), 24x7 access to course virtual exercise labs, software
simulations, and LMS integration (including SCORM 1.2 and 2004 and AICC).
Hybrid courses bridge the gap between an actual classroom course, in which
an instructor and attendees are collocated, and a virtual classroom. In hybrid courses,
remote attendees can participate simultaneously in the classroom session almost as
25  though they were attending in person. Virtually all of the features available in the
virtual classroom environment are available to enhance the remote attendees’ hybrid
training experience, including the use of remote hands-on exercises.
Hybrid course technology enables remote learners to participate in live classes
along with their in-class counter parts. Streaming of live audio and video of the
30 classroom enables the remote participants to see and hear the course instructor and
other in-class students. In separate windows in a remote participant’s interface, a
remote participant can also observe a real-time view of Learning Tree's
MagnaLearn™ instructional enhancement system, which projects the course training

materials and instructor annotations. Finally, the hybrid learning system enables
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MagnaLearn(tm instructional enhancenent system which projects the course
training mterials and instructor annotations. Finally, the hybrid | earning
syst em enabl2en/11880t € attendees to control in-class comrpumtusesiosso2shat t hey
may conpl ete the technical hands-on exercise labs. As is done for the
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U S. Patept NunBers 058, 891, 7, (]STP‘?L 68; 079; and 7,454,708, and
U.S. Patent AFPAFSaPRssligmobldds Rﬁ‘ﬁﬁéﬂ}“%@ 969103882. 10 SUMMARY OF THE
| NVENTI ON TRE plblicafiérsOtienaliatpatent & oBkpl e BisaRskd TR thiospplicaeibat ed to
providing an electronic presentation to both in-c]ass attendees and

renot el y | oc@edgreByincamorteddy rgfereasiiiadleir sngrapnfos all prigatss-daeidogiVo-

associ at ed Wpétémtmﬁmarseﬁ@s‘st@tv DM 1,66807.94, 0B af 7, 4 517085 adEBL Patdi t endees,
and out-of -cl ass prolgrarrma e’ systems are programed fo execute an

educat i onal Agpliefier %@MWWWQW@W@ $resentation and be renptely
operatedfy the renote attendees. Additional advantages of the present

i nventi on wi |l becone readily apparent to those skilled in this art from
the fol | owi n§UYBMARYCOFJRE ANVENITONwherei n only the 20 preferred

erbodi ment of tneri EKLRRiLE, S MNADE ARG 1hech koMl By ey Of

illustration of t est node con carryl out-"the inventi on.
As will ber elad:trmmdqrestematwmwémh mfwlassamwmagi @fnomlwbpat%dltdxfébfa@r ent

embodi ment s, t?engeelstlﬁ W 1(%1 Vlaﬁo ang (%]10 gﬁsg%lgteg %ﬁltale %rgsentg?(%l 18 Ip?o% de? Po th% n

various obvi 8% Fespects, epar nventi on.
present ilfiverdmaatteageebanp bamﬂcdassl pmgtalnonablesxymems) aregirdgrafim2dtoreasaites pec i f iC
details. In ot have .not been

descri bed i nalbl‘é‘f“ﬁ?tioggt%g%%g é?soﬁ%tted Wgtg\é\@erﬁ%sggtgé?q ? i %é”é%? & OPHEf $ gsent
i nvention. AgeQeédbtBgiendedshe drawi ngs and description are to be regarded as
'1lustrative in na cﬂtlonal aci.I %ntg(g)és 0%§herp?e§sg£tllg$eh¥§n will become readily apparent to
those skilled in this art from the following detailed description, wherein only the
20  preferred embodiment of the invention is shown and described, simply by way of
illustration of the best mode contemplated of carrying out the invention. As will be
realized, the invention is capable of other and different embodiments, and its several
details are capable of modifications in various obvious respects, all without departing
from the invention. The present invention may be practiced without some or all of
25  these specific details. In other instances, well known process operations have not
been described in detail, in order not to unnecessarily obscure the present invention.
Accordingly, the drawings and description are to be regarded as illustrative in nature,

and not as restrictive.

30 BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 illustrates an embodiment of the disclosed subject matter, in which a
plurality of remote attendees 141 are able to actively participate in an educational

session delivered at presentation center 110 by use of remote attendee systems 140.



30 BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 illustrates an enbodi ment of
the di scl osed subject matter, in which a plurality of renpte attendees 141
are abl e woaovitsmsy participate in an educational sessipom/u$ediowaned at-
presentation center 110 by use of renote attendee systens 140. FI G

2A 111 ustrates a sehenay)G.el SAIRONERF Sl AL ARGl A, erBosi IR O

presentation centéer €s a sc
conponent s i pedserd@dnicentenididher enbodi ment of presentation center 110. 5FI G

3 illustrates an sroom ar,r an for enb of presentation
Senter 110 [ noruarRE 2B S RE P gty o R BRGSO P
4B idl | ust r at em@odindhiofptesemitionirentsi 5Ol osed subj ect matter in which various
wi ndows i ncl uded | ser interface. FIG 5A illuystrates an
Sbod mene of ot t Bl ddlTieies i ROURSRRE TRESRIRLOT A1 SOREReT o or | ace. 400,
FIG 5B ill U§>£ersaﬁ@ﬁ>n@emanmdmmﬁg wmpz)hem@mugtrdtdatlﬂrsi@c:@\ 450 included in
user interface 400. trates an_ enbodi nent of additional

i nformati on wi ndoWOfsdAiand Hgdg‘éﬁtrﬁ?‘? eﬂ”@@f‘"‘leﬁisé?if the discloggs! subiset gtter i

illustrates %,(ﬁrdaggdsmﬁﬂgovggmjﬂg&gd i S rameticedow 410 included in user
i nterface 400. 5E illustrates an enbodi nent of chat w ndow 470

i ncluded in user Fi§ ér‘\fIHEFéFaEF@@n embodiment of attqndesdist mindpw 454f includgdén 5F- 3
i | lustratg egpé?q{{tmg.go@f audi o/ vi deo wi ndow 20430 i ncluded in user

interface 40
FIG. 5B illustrates an embodiment of chime-in interface 450 included in user

interface 400.
FIG. 5C illustrates an embodiment of additional information window 460
included in user interface 400.
15 FIG. 5D illustrates an embodiment of left display window 410 included in user
interface 400.
FIG. 5E illustrates an embodiment of chat window 470 included in user
interface 400.
FIGS. 5F-1, 5F-2, and 5F-3 illustrate embodiments of audio/video window
20 430 included in user interface 400.
FIG. 5G illustrates an embodiment of getting started window 480 included in
user interface 400.
FIG. 5H illustrates an embodiment of web links window 490 included in user
interface 400.
25 FIGS. 51-1, 51-2, 51-3, and 5I-4 illustrate an embodiment of technical support
window 422 included in user interface 400.
FIG. 6 illustrates an embodiment of a breakout session configuration 600.
FIG. 7 illustrates an embodiment of a breakout interface 700 utilized during
the breakout sessions.
30 FIG. 8 is a functional block diagram of a PC based implementation of
computer system 821, and is illustrative of some embodiments of various |

programmed computer systems illustrated in the figures.



FIG 5Gillustrates an enbodi nent of getting started w ndow 480 included in

user i nterfface 400. FIG 5Hillustrates an enbodi nent of web |inks
Wi ndoyv 4990i2nlusied i n user interface 400. 25FI GS. 5l -1pCcsa5s2¢010830237 and
51-4 illustrate an enbodi nent of technical support w ndow 422 included in

user interface 4 . F .6 i . I kout

sessi on confi gur g]%ﬁ')rg] l%?)ﬁ’%cﬁ"é bkf&lsc?l%%%?r%zfﬁg%n%g‘?_ggﬂﬁg%}for?&%{eﬁ@?{egﬁbr eakout

i nterface 7003ywhichaed pauorm thetthectioneaflacatves esdisohstralB@FHf@SmE i s a
functional bl ock,.di agr of a PC based i e tation of .conputer system
821, and is F‘Flﬁ?ﬁé?’?'ﬁgf’ég]e B?Oggag}%edecﬁglgaﬁeﬁ%%{ersn rSncla)l usgr%ttf ‘?8‘&@68 ‘83? amed conput er
Zyst ens i :c | ust r at Bk drawinBedibdIgueriBstrative embodinefits, £hdide mt fanfiwthiabinal bl ock
Funct | ons’ of “Bbagmes SRR PHet FeRt R By mebh e ST REACE S e
progranmed coput dat HYEbedPpaichl dtshhdtaary naythe@nfitt@lio8sve spie o fad\wmdigs

disclose illustrative enbodi nents, and do not set forth all. 5 enpodi nents
of the i nvengifestive BupEationbautyrivelit %’"Wbﬁ@“l?gtéﬂ"qyr?eé’wpf‘%o‘wﬂ}?f‘t "Hﬁ%ft ead.

Det ai | s t hat yj7eytRemaPRAERADsAI WARASKERHRYmBRYagpBard i diffedntRawidye space or
for nore effective illustration. Conversely, sonme enbodi nents may be

practiced wi ithoiniengddd to ggfer thshegamgior bke ¢papopends ¢fisk@P-osed. Wien the sane
nuneral gppears in different drawings, it is intended to refer to the sane
or |like conmponents or steps. 10 DETAI LED DESCRI PTI ON OF THE DI SCLOSED
SUBJECT NATTBRTAIGEDIDESCRIPTHIN ORFHEMISGLASHD SUBIReTdYIadTdded subj ect

mtter, 1n which Al iy aPlmb QIRGR (Pt BROBER shedo: el Enibpoact i vel y

participate in an educaLFsl onal session Ivered at ‘presentation center 110
by use of rephtditacfiremdeattendsteld ateldhle HPwheparadipasninparedeqatiogned and renot e

attendee systens Q _are. each nne e \tpgﬁh he
| nternet. Coffiect %%H’e%eg r%%rre Sefffglgf’ geng%rggo églﬁgn%eoc e ?%@8?%?59‘“?%6 Each of
pr esent atlf on Pee¢itaion tdfler ldOnNné einmaateadaceystdiB] 40eameleachrotrectad tendee syst ens

140 ncl o RLSSTATIER sERTRULK: LA st iR MRS, 2, g
network 120. Each of presentation center 110, connection server 130, and remote
attendee systems 140 include a programmed computer, including, but not limited to,
desktop or portable computers, connected to network 120. Connection server 130

20  provides communication services for the hybrid learning system. Presentation center
110 establishes a networking session with connection server 130, and exchanges data
therewith. Each of remote attendee systems 140 establishes a separate networking
session with connection server 130, and exchanges data therewith. By this
mechanism, data provided by presentation center 110 is distributed by connection

25  server 130 to each of remote attendee systems 140. Additionally, data produced by
remote attendee systems 140 may be processed by connection server 130 and/or
relayed to presentation center 110 and/or other remote attendee systems 140. For
example, voice data provided by a first remote attendee system 140 would be
provided to presentation center 110, as well as the other remote attendee systems 140,

30 allowing all engaged in an educational session to hear and possibly respond to
comments provided by remote attendee 141.

The connection scheme illustrated in FIG. 1 includes a number of benefits.
First, by not establishing a direct networking session between remote attendee

systems 140 and presentation center 110, the bandwidth required by presentation
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20 provi des commruni cation services for the hybrid | earning system
Presentation center 110 establishes a networking session with connection
server 1380 ardiigshanges data therewith. Each of renot ecatusendms2syst ens
140 establishes a separate networking session with connection server 130,
and exchange t h

present at i oné%ng%tlz(r) E%e%er%&c dg XLﬂE ﬂZd ﬁ @1 %Fe{%:l%t?%% sbg}r/!\)/f(]alg’gl(1 1%5 atto each
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presentation center 110 can be reduced signifi cantlét;s This is | nmportant

for a number teghe pinglgeomisetionserysy E3. prdehiaining fisthersneids imtepnsRfyediesd ocat ed,
as a highy baeeﬂéwﬂﬁéawmtnwe&g&mym@}ﬁ ddmhiMI&taBh Kosl? Bebdhd, & oY thabl e or
expensi ve. |nstead ﬁ connection server 130 needs to make use of a hi gh
bandwi dt h nepmckvm@rew ko I?Qipc%?dd@(%%tcpmgu@fa%/é{emééé?h/@cprﬁﬁmétﬁﬁ“pr esentation
center 110 t MPiog, Akt t Brcukihgugh not
illustrated Belﬁ%lqé@h}i({é\lﬁg{ee)r/pgﬂéc ear%e I'S %’Hé urgﬁeu%y%t sgg?nn](ﬁ {cgne%{ijﬁs? hybri d
| ear ni ng sesdiramsgtwerkcdessiins hvithta savmmmespelwlbv@n@w@b@rﬁrawalbrH@’eQ’Ymert 110 and
plurality of.renp e ation
centers 110 nﬁ%/ener%lfy %{lénhn%g?i%f ? }%15?%3 b]eﬁ%g S‘?:%ﬁ‘ﬁg‘%%il[sg% %g;'s%brlglfé(r: fg(gi,%ﬂgnd
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and system adm ni.stration_c onnon ive
firewal | to BEMEUESPFRLCA h’%rS?rB%? et éeél tlgéfﬁlsn TENRYS a&gndege)p Eﬁﬁsﬁtﬁ ?on
center 110 andimgifittd®ypss 6 @hptibn defia, 13@1nﬂ11idntne§’ometemb26hmehts vikgreaf t en
difficult establish rect. network session it stem posj tianed behind
such a firewdiid: paﬁ?ﬁ\ﬁgﬁf(@f’m‘f”ﬂ tchnoé%g;(e§u§ﬁ F‘§/Aﬁ‘lf}gt{*°§?%§é?nefto(?%§cﬁ9§ft behi nd
such firewal A$obesyeehi B@tthS;@rlIlde}(;tsleﬁijbﬁ)y&éﬁfaahlﬁdlﬁdr@rfﬁa}smhda&dlﬁmgct i on
server 130. Thus,  establjshing the ggcess netﬁp (l} &Sgst;essi s for both
8¢ §

pr esent a2 on conagetion sgryer Bgth F@Pﬁﬁf‘gn e °’§§§tla EVQqUhlified by

use of connegheANsetRIM¥RKialedQvithhihfinidgd tofiftloesHRRA il BB NihSnebRbedident,
third-party col |l aborati on t echnol ogy, such as Abode Acrobat Connect (a

product of AbYBEctiopsepisl 39fis EFQEraEIE%“é to ppeyate ps2 AdphegyEebat SOMKFTESarty may

provi de and W&&Q&%@&%E Mﬁaréﬁfo\g%nﬂe%ﬂo eiéaﬁfeesmbbwgmbaﬂmﬂédty reduci ng
staff and costs that woldl d otherw s€ be associated w th maintaining

connect i on selienspoftyae thptresighlisheprrstipiperith coppastier sqrew 13@pér 130 i s
progr amﬂig t BrO%pa%{n%b?e s€§7§teﬁls ’ﬁgﬂﬂi@d &%&Qﬂ&n&%ﬁ%ﬁ 1054k }5ﬁ)rgrammed to

execute Adobe Acrobat Connect client software that establishes sessions with

connection server 130. In some embodiments, remote attendee systems receive 140
instructions via network which cause each of the remote attendee systems receive 140
to perform the techniques described below with respect to remote attendee systems
30  140. For example, by visiting a specified address using a web browser on remote
attendee system 140, instructions are retrieved and executed by remote attendee
system 140 which cause it to perform the techniques described below with respect to

remote attendee systems 140.



renote attendee systens 140 are progranmed to execute Adobe Acrobat Connect
client software that establishes sessions with connection server 130, and
25pr ogr amwakbw/gysisens i ncl uded in presentation center PO/ tBe@oPB@gT amred
to execute Adobe Acrobat Connect client software that establishes sessions

with connection seixel A30 ik SON COROULIRALS ol S8 Bafbl SAEGRY St ems

receive 140 instru |ons VIa networ cause eac e reno

att endee systoeatmnraepesazﬁtlbﬁﬁertter ldéydrepmettien cach i Quasbaieiy nntd@zdecbel ow Wi th
respect to reimte attfenglee \‘}é%&tem& 30140. For exanple, by visiting a

speci fi ed adifEE UL YL browser on renote attendee system 140,
instructions are HI6t 2A éiistatassschraatid ddomporeatincudet ireatasbalsdnent 140 whi ch

cause it to performthe h i I th t t
e endee by sPerabhpeentr 76" RgaeReroilites 1o Sptrateb ol mife: 2fnect on

server 130 mMaythdemBddithéifts ﬁlamtédQﬁazlG@mA@aszrrﬂseme&bnsm witinésefeatlidof or
connection server 130 may be fully integrated into present atl on.center 110.
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devi ces; howewesver, othbedisglaysduvivys ste wetldsioah én the hit,-dad dwfudeybut e nat t, and

include, but_are not limted to, ar-pro t t t. t
Systons. I UTSHP SRRt deRRERe ) DABES PRI REE: “hnd LoD

di spl ay devi gfisfode #3NE6Y @spladt @vicas an@LOD2PUyRieYiSesdiCopbay 1n$elr@6ﬁ21’:’0
corresponding to the slides dis Iayed in W n the

a
enbodi ned? i PYLREE ?‘éﬁl@dmgrﬁlﬁo@es@ﬂdmg frethgslyss gﬂﬂ\'@l\gyed'r'lﬁlwénd;?”é %ﬂ;ﬁ a\?éA f or mat ,

as the VGA dyspl Qﬁ/thé'egl'ﬁaéhmfeﬂtr iMdtrated iR BRG. DY, theSlispiah Wichals beiinyGaeadi |y
avai |l abl e and i nexpensi ve splitters and sw tches. However, those skilled in

the art woul fraghpeshe Y04 displey sembforgpigprasyy disgibaied pepaisedibeaaiiehlpe
substituted Iuﬁirmé)&@ns}(%pﬁlﬂtégéﬁlyswnches. However, those skilled in the art would

appreciate that other display signal formats could be substituted for the VGA display
25  signal format used in various embodiments illustrated in this disclosure. For example,
the DVI video signal format is being used increasingly.

The display signal for left window 211a output by console interface 210 is
received by left splitter 215a, which splits and outputs the received signal to left
display 220a and left video encoder 216a. The display signal sent to left display 220a

30 s projected for viewing by local attendees 320. The display signal sent to left video
encoder 216a converts the VGA display format signal into video data stream for use
by left video encoding system 230a. For example, VGA-to-USB video converters are
available for providing video data via a computer’s USB port. One example is the

VGA2USB compact external VGA/RGB signal grabber (manufactured by Epiphan of

-



25signal format used in various enbodinents illustrated in this disclosure.
For exanple, the DVI video signal format is being used increasingly. The
di spl ay swgrmalo/fisrssl eft wi ndow 211a out put by consol e i rCeEnfSace/ 0287 i s
received by left splitter 215a, which splits and outputs the received

signal to le i a ' : i splay signal
sent to | eft(f)%{lwgapﬁ%ﬁé’z%%g%i ;lgglygeégl}t{dggﬁggfﬂé\}?gﬁaﬁsE’%gralm-(g%gltgattendees
320. The di sqigyess hghied ensaietthe lnigh-béitdwidth eslee data dieganPin®en lowrbpadwidik he VGA

di splay format _sjignal into.video data. stre fon . t. Vi encodi ng
syst em 230a."" c?r(la xsgrﬁ%rflgl,”%\]?éb@ %9%%3%1\9? éaon%cmooﬁgé%(?%@s@%rlget% &8,‘16%?%6 f or
provi di ng vigeer tilt &Fov eangple othodé ActobatldSBng@o sdfiwaBnmchdenipsteiciienst he VGA2USB

conpact external VGA./RGB signa r abber nuf.act ured by.Epi phan, of
Ot t awa, ta‘P’Q’g},‘ Cﬁéﬁ@agfqg“}_“gw ?ﬂ%&’élger g%%‘gg‘% V@‘Qg?s‘{é&arﬁqrfﬁégggg%fn brammed to
conpr ess anddppropeine dstardnbifiskiog hialama t1th Thostedkiltbdtimtigtart@ppretint chaa
| ow- bandwi dt h_vi deo data stre 1 ssi.on via network 120

3@ suitable for ranstm
and recei pt 15§ Vid5p AROLING SYLRR arﬁ%be@%ra’@?‘&&rﬁ%@f OB SHE" KtDbat Connect
sof twar e incgo%q)@esssibmgcﬁluqﬁasqmgw@m&gﬂa cause the programmed conputer to

encode a video data streaminto a formt agpr opriate for t{a%nésﬂgl,ssi on via

fc .
network 120. Thoskeglisplay signalor pight srindowzd] B optapieby; geasoly e dS encodi ng

system 2gPa Byvdae,yRL Qi A RHed QviRBRTOr Mded BerichviTdano.¢rRees gispily t echni ques
known in the art. 'Fhe di splay signal for right w ndow 211b out put by

consol e i nt evigat fom dempsstrafpreecsnrpéad 264 and prdectively puippigene elihe 8 270. Vi deo

sw tch 270 a#e?&véd%ﬁ%ﬁa&%?gnﬁlsdk?tﬂ&ﬂg‘ videQR@htcit _ﬁ%gﬁmhﬁéﬂtéﬁﬂalﬁp ter 260,
and sel ectively outputs one of the two received di E}_g}lqgﬁ;@m gnal’s. Al t hough
vi deo swi t che Rindhaidigeninge fop ecledtion ofithe vuiphtdigplayignal. lay sigafdot e f or
selection of the.o I L; . LSPlay T8l G ut by video
ovi toh 970°1 LS Rk BEby RSP Bl My ieh GufteRysBY 7RE ALy SR ]

15r ecei vesl bugcaivagiity ripht sptlitter 2 13b 5dbhandleth anal$iméai marmestorthd displayesigrel t o t he

G SPLe o SRS e L KRB W S PR g 00 0 T
encoder 216bsignehe ribhs ispiyty 32apreati righintiddo@ncadgh? 168i e eispla@ final serpioj ect ed
N N e e R
stream for usgt foyighi @o stic6kd 2 EFtCivda tiy $GANIPRYfornkit gighal \ritd edle@ncodi ng
S7SLEM 2300 L3, BESSIATIES, L0, COTR s, S et SE00, Ig gy
transm ssi ongyéed 730b WrkgrdRMed Rseon@e@s Pid/EnencsiRNRCHIbIPBarkigidte id230.
data stream into a low-bandwidth video data stream suitable for transmission via
network 120 and receipt by connection server 130.
Demonstration computer 260 is programmed to perform a number of
25  functions. First, demonstration computer 260 receives streaming video from video
camera 240. Examples of video camera 240 include, but are not limited to,
Communicate STX USB Webcam (by Logitech of Fremont, California), aGent V4
HD USB Webcam (by Liquid Digital Solutions of Victoria, Australia), Canon GL-
series camcorder, and FullSight IP 360° Camera (by Sentry 360 Security of
30  Naperville, Illinois). The FullSight IP 360° Camera utilizes a fisheye lens to capture a
1360 degree view of the classroom. Data connection interfaces between video camera
240 and demonstration computer 260 include, but are not limited to, IEEE-1394 (also
known as Firewire) and USB (Universal Serial Bus). Much as described above with

respect to left video encoder system 230a, demonstration computer 260 is
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Denonstration conputer 260 is programed to perform a nunber of
25functions. First, denonstration conputer 260 receives stream ng video
from vi dewocarmernsi4240. Exanpl es of video canera 240 i nclradais2éuto3@sez not
limted to, Comruni cate STX USB Webcam (by Logi tech of Frenont,

Calif i

Vi C![ o?ir gl a?ﬂ\ugl%gﬁ ﬁﬁne;ﬁo ggn§§ﬁé\€§ @g%é@%g or gdﬂdgll‘g&l u(ﬁaéweh}g@%lg 360
Canera (by Sedéq gam@eutwra lb\y bafidvgidthNagrordatal siream Blllltabhdblst)ansmheOFul | Si ght
I P 360 Ca til { | f th
cl assroo mmsE)‘Zfi getl(y,volﬁl%\ecta}ng rﬁecleert )e;‘f? On%nalogﬂ%?rgapl 3] f SrOnibae g‘ OVIIQ%V ° ©

0 aces ween 'vi deo camer a
denonst r at i otansearPAltie ainR@0n h ficbdidiesctitrudt agixed notm bosntlctnesb 4sao ploklde- 1394 (al so

known as Firewire B (Universal Seria ri bed above
Wi th respgctsuf‘aﬁml1 “tlgle\% Qﬁesérhj%rogégr“%?ygfeé‘?ﬂteﬁég %8%?1 ll?tsr%acgg?(gorrput er 260
IS progranmedwbr,dn sihessbalieés, tiendiedson dnd/ob zgim bEwideu cineral4demydat a
recei ved from vide ra 240.into a | ndw dt h. vi deo d ream
suitable for? ??‘%‘H@ﬁ?ds‘g? ﬂn%s%{atff@tc\%‘lpkteﬁ%‘-glﬁ‘bs% aivigeo B%}“%z%oat&%ﬁon server
130. In soneqdeshadi BB tergeidiatlBe pF3édtRn 2A4) siich aaucmdatteﬂd@s Bax@d direction at
a fixed zoom position, so as to provide 55tream ng vi deo Of\ﬁkP esenter 310

whi | e presenpissenter 816 whils atgopitignseothes thap capselenigriaqa iy surh as

enmbodi mepg s, oﬁelf'zﬁ ingldeR6hdtRNoPOM Rer 260 MnQfne %mg&ﬁmgﬁ”@én@or@ﬂﬂlo%bfmpﬁer
controlled via denonstration conputer 260. This al [ows video canmera 240 to

be directed a0 isprasrammedfetusilizg Adebs Asrababhemestsaltypredo esiabdiph agestigr al
attendees 32 1tﬁ"2:o e@t?o%rk V\ﬁé B tatifs B VRIS With @BSncRliderveh 140, GRRSR! €
interface 21 Te 10 operatl ng denonstration corrputer 260. In
one enbodi mewtieo @b@mﬁmmmdu\mwthemeﬂemvzmtq remetedyrtined 169 utili ze Adobe
Acr obat Connect s é?ﬁ!% server 130
for sharing the V/IQ%%@@[{V@ aq)thg ect%l%%rageed?@?@%\,% Ecﬂn gﬁ]&/%ng%o dat a
transnittied sdcend héemwrma)plumcldé@i wbich proyides plaaltqrmtlpamew of 4.

Addi tionally,, alt hough L odi ments a
15second vi &8> FSHkr swﬁ?vlggo flaﬁ%f)m@l ggb%\gmgi&%l}egﬁé‘ e8Pa %gg]n?%?enatl ve view
of the cl aSSE(ﬁﬁ);lmterAﬁbeetplﬂograrﬂmed @aiompmsomddndn@yiehngﬂdxandmd&mad@%ta a

programuabl e co ma r amre re and/ encode

hi gh- bandwi df%ekvrj%}é %9”@8@‘{6\938‘“?%%?& %@“‘%@E Sg%grﬁera into a

| ow bandwi dt Kuitabld €6r tehabaissibh eamestorit #d0l adfreveipt bﬁﬂﬁiﬁb&ﬁm@&tvvn Bonakwor k 120
and recei ectio erver 130 .20 illustrated in F 4F- 2,

i mages f #Bm BK‘F ?fﬂ&@é %név 13as V%P??@?@S%MTV“‘%S"BF ap?f’%‘ﬂfl?@eby a renote
attendee sysgphdiby AAsmblelatisideatebni MOF|As illddratd iPFES @Rtlapicsuntationt er 110
and/ or renote attendee system 140 may be pro rammed to, sel ‘%Ctl ely displ ay

at renote at cBAd&0 agdlorapmeteaticndge sy st 0dnY RsPrograaed IneleslivER0 and t he

second vi deodﬁﬁl%ﬁﬁemgﬁe%ﬁ@rﬂfe@ bystehD1 4 viddd A AL ondTVRRD cat&aou@hRtha t h the
25present ati on control Ilor esentation center 110 and/or renote attendee
system 140 second Vldeo camera. Presenter 310 or another person associated with the

25  presentation may control presentation center 110 and/or remote attendee system 140
so that the same video is displayed by all remote attendee systems 140. In some
embodiments, a remote attendee system 140 may be programmed to allow remote
attendee 141 to selectively switch between video from either one of video camera 240
and the second video camera. Use of the second video camera may be useful for

30 periods in a presentation when presenter 310 moves away from console interface 210
to, for example, perform a demonstration at demonstration computer 260.

In some embodiments, video camera 240 is a wide-angle camera, such as the
FullSight IP 360° Camera discussed above, and remote attendee systems 140 are

programmed to provide a control, as illustrated in FIG. 4F-3, that allows a remote
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so that the same video is di spl ayed by all renote attendee systens 140. In
sone enbodi nents, a renpote attendee system 140 nmay be programed to all ow
renot e atwerdmel18di to selectively switch between vi deoPCrarse@ionbes? one of
video canera 240 and the second video canera. Use of the second video
camera may bﬁteﬂ&e%fllﬁll t% antl%PthQ 1%1dqg§'eg\ndi%>l£fe§§@dﬁte%te%em%@¥§?Jn?§mt er 310
noves away from consol e I nterface i to, for exanple, pertorma,

denonst r at i oRath¢r tokmmoenst videoi comeaHp in ksspoREOto this cenreb iestiad @hlyarmogtionyi deo
canera 240 is wi.de- | g..C r . F L aht_ | . Caner a

di scussed ab%t;/tgﬁ,’ wg?lodcaﬁglgr%fb ‘g Oe%glggau%?’s%geﬁ%g??6”%%%%%59‘#%%%mt 0 provide
a control, asudid Vidstwiatied 480 atitBotedeBice systein 0. dnsuch embodinentsadatiendee 141

to control the field, of view.djsplayed a r.e e-att endee system 140.

Rat her than FBYE %ﬁeﬁ%e(? léifﬂ??/ éndfﬁ%dle%?yrcé)gg%ﬁgeeﬂ ﬁ%af) h&Vcontrol . instead only
a portion of the Secaehdaapistraeh doynpuictl26) @apres and2dd2jves ebdictied vi a t he
control, is displayed,_j udi o vi.deo wi.ndoy. 430 at not e..attendee system
140, 1’ suchseRbERICREALE  Eamptes SF shigspnen drhinglude ik Aot NS i,
control t hgi Chdti18h @COVidgdS €Whference Spe?@lﬁl‘ﬁﬂe (WaTredohe @binﬁmnimnimlubé!;ell(lﬁ 60h

out puts and receives audi 0_vi a speakerphone 250. a speaker phone
250 i ncl udeslakgitity; Htakyang Kﬁi’&%‘&?? 8SrIep e Onifs@%@%:l 8@0‘3@6‘?¥er ence
Speaker ph@neg{ien (I 18365B 8mESITHRs Cpédkentiond§256ad donhedid Sidbntonstleddy) , and
Konftel 300 series sgeaker}ghone by Konftel AB of Unea, 10 Sweden). In sone

enbodi ment s, capEk@FP Mo S gBheugh s deliekin ths aeappirsiardt oMt onput er 260
via USB, al tg@lﬁﬂ%\:e& H‘%?%e %&Fio&@cﬂfe‘r Berth&Rtr&tidn c%ﬂgﬁﬁpl@tt% sbiirbcdehert eChni ques
may be enpl oye or denonstration conputer 260 to send/receive either

anal og or di gialeg or digiebavdiomigriats. Domensigtipneerania 3P ix peraemed & pr ogr ammed
to conpress audisn Sianaks; Ived b ramspoakse.phone 250 into
an 15encoded digi {Sg %Ig%‘r?%t sSl%tbéaﬂeq!?%}vre??gnssﬁgdssfpon via n.etawork 120 and
recei pt by cemndstdigitel femaesuitdtde for Adusmipsionarid petwddnifsnd sepiphbyconput er 260
is progranmed to receiyv udi Q..d i r i.ka network
120, proc essc(fr’llilgcnrogé%riv?/rgl&%aug? %‘Oggﬁfa?é@%&%@ ggﬁb%ref@dgdl?%gg/aﬁgne\gggaker phone
250. Accor di nrgéiye amtedatpfresentectiGerepéikea ngpeski@0pprocess hsdecerpd ur es t he
audi o, denonstration co ter 260 .20t ransm t ug] tion
server 130, ate thAnE OB Ela v ES ARRTb2e B i BRMRE ot e
parti ci pant s3tpealishspesideyphaht DU cagturdsehd adint denpanstratingampstet 260hear t he
presentation given by Qresenter 310. Iri 8ir unst ances an,)re a.renpte
partici p%?lt transmits audio data To connection sérver 130, and connectioh server 30 provides the

audio data to remote participants 140, thereby allowing the remote participants to hear

the presentation given by presenter 310. In circumstances where a remote participant
is able to participate in a discussion during the presentation, speech captured by
remote participant 140 is transmitted, via connection server 130, to demonstration

25  computer 260 for output at the presentation site. In one embodiment, demonstration
computer 260 is programmed to utilize Adobe Acrobat Connect software to establish
a session with connection server 130 for transmitting audio data between
demonstration computer 260 and connection server 130. Adobe Acrobat Connect
software provides a camera and voice module that can be utilized to, with a single

30 session between demonstration computer 260 and connection server 130, share both
the video and audio data discussed above. Additionally, speakerphone 250 may be
used in conjunction with a standard POTS-based audio conferencing service, to allow
a remote user 140 to participate in the audio portion of the presentation via a

telephone.
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is able to participate in a discussion during the presentation, speech
captured by renote participant 140 is transmtted, via connection server
130, to owoensimstsson 25conputer 260 for output at the predsatabs@s’site.

I n one enbodi nent, denonstration conputer 260 is programred to utilize
Adobe Acrobat Co t. t ' [ WhER £i0RBRGEE ON
server 130 for tﬁgﬁg&ﬁ‘??@Pé\%ﬁgﬁail@“%?t%%%@\?\%@ﬁ%?ﬁ(?ﬁ??ratlll%on cg(rputer 260
and connect i anl @eov@moprelspakedudyebeArootral paEhewialytat g oite equentlyr esed hes a caner a
and voj ce nodul e that.can b tilized i ' ' bet ween
dermonstrat i o €0\ ?Jntvélrth %éhsglr? dcsgnﬁgtcr?%t%ﬁ t\%r@%rgf%é%%agh%rggﬁ %%?IIHO%? he vi deo
and audi o dainay bétee sidseshdidbaneers#ibds by aallattgndespiPaike bptapheed Sthemay be used

in conjunction with a standard POTS-based.audi o confer in ervice, to
AP RE R R LB Tl SR o SR g L
present at i onawdicowpit 8y @pheiifration computer D66 dfBoAEBAbbdREI!S, présamterEd iof

speaker phone 250, . one or, re crophones. and one or nore speakers. may be
provi ded, paPVided ‘éfﬂllﬁwé‘te{go S lé‘iag%’t for‘gﬁ'ﬁféH?‘F?CQEEIBWI?%‘OEGH‘}I%E‘@F%F?S fh the

di scl osed su{p,ie%ggiti(;fpgftpegsemgmoqﬁqleQiasgf@@rg, t han one m crophone may better
al l ow audi o conversations by |ocal attendees 320 to be ?aptur,ed. The use 5

of one or nore spERKedaNeAsiFatipBIcORPUEHY s Progrmnd tp geniro! HitgradtifRes 320 i s

able to hear,Qieindrehiidn RYitet eTPARIOAIdc Bt LAP B Ls wBD as doMtrSIHER the
enbodi ments, presenter 310 is provided with a wireless headset to ensure

voi ce communpresaniagan fuagwedyyrerele ppiispanss 14hDmennstration comppeed®iter 310 in
the classr OOQ%BT@&S&%HSI@?@Q& {vith LM GRTRENE 1396@nkS thRsegfaRed to control

interaction etween presentation center 110 and connection server 130, as
wel | as cont exdblihods antisterfreessimilartte whati is illppteagsidn VG r 4o ldGp 4B s ci pants 140.

Derronst 1 at | of CORPUL Gl B8R Gl 5025} AbLchhs f) SES3180 Wifd,connect | on

server 130. session i s , an interface sim I.ar t o what
is illust$ateduded RIitiGs indokfaoe, thd @aximized svipdomwwidlestmidmlydbermasimizediiothe conput er
260. If presentgr 310. iLmzes _a.w ndow.l15i ncl j | Sp..d rface, the
raxi i zed wi RGSGesvidEdty %rrr‘??‘ilp‘%"ﬂ"e‘p??g&ﬁ% ?35&#f;bqﬁgi‘éﬂe?%ﬁoglf‘?%éég‘gsﬁﬁ?%vi ded to
renot e parti on ppaticuldr4rtiohlufshe présepatiae michns 3 démovsghtis Hetgfeaeantedam a

particular portion of the presentatio such.as denonstrati on. bei ng
execut ed on g“é%ﬁg?t‘roﬁtcf’@ﬂurg’bf@u{%&ayé’é gi,bn‘? Y E?é%/'nﬁga%fo%etg?/ ?j%n?nﬁti?%loln nt er f ace
on the denongimmitdr@po.conmput er 260. 20Fourth, denonstration conputer 260 is
programed for the execution of denonstrations geéag[lr Sﬁenter. 3

1Q. For
exanpl e, 29 n an exEvphelemoastErtion SemREe; 200 IHRogray G HECHoa ng M crosof t

Wrd is bei ngerﬁ@fa@aﬁoqgsmaﬁégane&i3qm EQTERASIE, iR 6 eamply Whdra ipREertAiogX ECUL €
M crosoft Wrd, and further includes in its storage various d%u.rrents and

dat a whi ch aregardingdhepse gf Mierpsodt Werdys peing mage AeponsHatign gpmpysr 260 is
25pr esent at i gyorahith A Bxdcike VHRERSH WIAE 268 AR ihabinn MRMofage RirRUé ded by use

of virtual documents and data which are used by presenter 310 in conjunction with the

25  presentation. In some instances, the demonstration may be provided by use of virtual
machine software such as VMware Fusion (by VMware, Inc. of Palo Alto,
California). The use of virtual machine software allows the use of system images,
which quickly provide presenter 310 with specific preset program environments ideal
for demonstration purposes. Usually when demonstration computer 260 is being used

30  to execute a demonstration, video switch 270 is configured to output the video signal
received from demonstration computer 260, so that the demonstration is displayed on

right display 220b and transmitted to connection server 130 via right video encoding

system 230b.
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machi ne software such as VMnare Fusion (by VMmvare, Inc. of Palo Alto,
California). The use of virtual machine software allows the use of system
i mges, WiOchioguBEkl y provi de presenter 310 with speci f PCTaSeEON3@EDYr am
environments ideal for denonstration purposes. Usually when denonstration
computer 260 i's bpjRgdqdhi réi%n&i?mﬁﬁ&@%‘%s ?rogledm%tté %ﬁdv@gpese\ﬁ'téiié‘?o gwi tch 270
is configured to output the video signal fecelve rom tdenonstrati on
conput er 260 obssovetthaesetdf ecnatgereshdent eanonters 33 1dils porag emdbagimeritsy ipteselitepl ay 220b
and transmt 0.,£0 t r i@y I i.ng system
230b. S kB L o o e R o

present er 31l@eviov allseicraet whleranmeeuﬂeof mm@st@deuﬁ@nnpummlt\mﬂwu@&ymgl n sone
embodi rTentSS’t wa %%r ; 31(% Can losrr? ers%l Inrermct:r%b% enefnt‘ eaaf@u’t ers 331
This allows pres N er ?o rev e and i nteract Wih- e use of renote
student conpubeigaradidds ofi rethota tstudenticoigpateis 33 lydh kwhizti @b ntamtme kqtbeanéi ardent

ct utont - compiowpdis 3BTl I R B HSR £ Sy BRn OB P HOISa T & ovi ded

for student ecanqepatiSipadldo savibleeo kses, stLalSntl@eltnbutarsesemaarneaﬂ&kand renot e
partici pant 140 are ble to access student gﬁ)ut ers_331 via a.network

connecti on. FAMMSEHAR- dnpRIR sRRbRIIMents fepQte %tl‘ﬁ!ﬁ'j‘é i ldpey beprovidsd ige

provi ded 1pn moau&rp&afote%rﬁ BreRdRatioh QBALE 189 SRkich m@ylamm&ﬁncileﬂaead whi ch may
allow for i ncr eased efficiency in adm nistration of a pool of student

conput ers 33 ¢#iTisicney tedmigistragiop pfip aq>q19§/st646nbw§@ﬁﬁraﬁld?*i%wdqdrf%%e embodi ment ,

student conmpuhefidy 8BkeRhG@LHMOIN &E@%&dﬁn&l‘%ﬁnﬁ&rﬁ cém §EABB] RfeOgr am provi di ng
a graphi cal desktop sharing system such as pl at f or m i ndependent Virtual

Net wor k mnpmtqgrﬁgnr(lwg)exq@tem@t\@émogram pmmdtrrgz afgfaphd@ﬂréqsgtoaéb@w by a
conput er, %@ES&E'XQ%?F}% B PORLEEF ir68 Netwibe €13nd ﬁnW@md to

execute a VN ent e open source program U tra C. ‘Additionally,
connect i dh corttecol, Iaéwwmgﬁornayotb@cqws&i@rzammm@um wwdemhensiragige eompytar f ace

that sinplif ?%% a\jﬁﬁéhaip Ef' ?tynﬂlgedato \A;\é%ut%eas\%le thﬂt sﬁn&ﬁ‘[g&{ 82&2{1 W%Prge gﬁolépa?‘rpt

conmputers 33 I Ci Ing in a presentatli on. such a user
i nt erface 20iUicd\NEs Additibnally, eppnedtionicordllenl 90anaydte ppdgrammad tot frentideemc h

correspond to a.re ude I ments, the
renot e accessser?é'gﬁrgn smSImth%geeé{a%hS% ggurr{é]t% s%it]?aé&ln{ﬂ aﬁ%%ﬁgg@%sl may al so
be provided fcmﬁplsémd%pamopamgemm&aﬁtation anbxailﬁp&tﬁ sadcessr mnaifacont r ol of
t hese sy resenter . A encodi ng s e 230a nd 230b and

denonst r |orlpcg%iﬁ’§3f“el n tgﬁmge]éig?f 32%9%3\:/0 sﬁ@?@%ﬁﬁ(’% ?f’réristf)la(f?@e(i J%net wor k 120.
Vari ous net wefuldém@orhpa&isall Ot Sne énﬂibﬂimﬁnfsgthelﬁdiﬁotélmiceislmiﬂchﬁﬂsnﬁ providad d- wi r ed
connections such as CAT-5 Et herg«;r and wk)rel e g) V\ﬁg{il n tectr{ ol ogi es

such as 802. fargempgstulent Sppcrs ¥ aliR popoK! ?L‘b r i REF 80 &st ens

230a and 230%&1&5&dmrmkaitmafaemyﬁtaﬁsBﬁ&e@xlféharlge data wi th connection
server 130, and thereby exchange data with renote 30parti ci ants 140a- 140d.

I'n the enbodi ment Videp gagodingesystems $0gandA30band r‘%m%r&trﬁfé%oma hesh e

interf 809521%&&1(3%% cRctins & ﬁk@&vmrlﬁo CORMKE hEQRrkifPEM R og 1e\éar i ous
capabilities, such as control of the operation of the hybri d 1 ear ni ng

system or demshsiingabutant inigsliodiardBired ronasetiops suchgs EAJ-TBhewrandnake use of
a network coppagtl %%lngltechnﬁb% s <ueh bd é@lﬁ%%%b@enﬁﬁ&%ﬂat\/‘l&n&koﬁorrponent S

i ncluded i n another e presentation center 110. In this
enbodi ment, ¢ idesentediog systaths2A30 endd30h andedgpeanstration cpapelptdddi nent

i1lustrated Ie>'?cha %da@az'%siiilpgo%ﬁ%%%g rﬁ)rgegrQBQ%%ﬁ ?lfe?e%?f%Qaﬁﬂéeeda'tmﬁﬂ Feﬂﬁ)‘ta’e 210, which
i ncl udes two W Ao a an or displayrng left
30 participants 140a-140d. In the embodiment illustrated in FIG. 2A, it is optional for
console interface 210 to make use of a network connection. However, various
capabilities, such as control of the operation of the hybrid learning system or
demonstration computer 260 directly from the console, make use of a network

connection.
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5and right slides. The slide shown in left window 211a is directed to |left
di splay 220a, and the slide shown in |eft window 211b is directed to right
di spl ay 220I2010/118145 I n contrast to the enbodi nent il | usPcatisdoion3®@EG. 2A,
di splay signals output by console 210 are provided directly to displays

220a and 220b. 25 st é’%héﬁ&’a& Q?Angtgneqfs%rmh?d%gé‘?%fl@:e capabl e of

swi tchi ng between at eas nal s 2B illustrates
an enbodi nenttmbdahrmtnt oftprbmltatldn sqlitayw 2I20bis ambodi@ehy, mueh ssajsadsibed of swi t chi ng

bet ween at %1%3‘%/%’ E% e;ﬁo t'h glaggdlme H tfs§r21ted 1nnFIk}h§A ;ﬂjé)%gtep?w >}Jel‘ lté§St rated in

FIG 2B, dis eac SO recelve t si gnal out put
by vi deo swi ¢ombol #erfacls R HD, bhichMhdledes swé tviddoRy D1 lasind 3hfh ﬁgudlepjaylmg Bt put the

he'i ] ust r aREd SREaEoaT e SRR b i di 40 s g esfitbgte "

sel ectively gidapd dieshevidinget azyhds'wgznalb isidirected @i n@sdlfspslammbnsol e interface

210, denonstration conputer 260, nnec troller during
the course of a pP&SRRSHP; emltﬂqgn%‘f %%T%‘?g:?gﬁg yfﬁ% giyspl ay a

slide from cansateid &k %FJV@&:@ d&dQly hispiayd 1p@a %mmobdmwew @lsm@l mys the
di splay signal provided by denpnstration conputer 260, gporder 0 nore

20ef f ect i vel §nddsdisplay ﬂ&@léaraﬁepaétemfawcfwsebeaﬁw&f feass 24Pt displavasignals| ati ng t o
the present aEFIQHzB i1ms§é%é§8an%mwdﬁ&ﬁ%&whla@&ﬂp&g@£ys@fzotaﬁizilos Rlea¥pablegnal to

display is performed by a manual interface on display 220a or dlsplay 220b

or a handhel of swiebing betpeeniatdeasd/ inpyihspiay siznals). Imlzecﬁmb&ﬂtmf‘@hﬁlﬁstf?&
I Tustrated jnafl4s £33 daygb?@l ﬁﬁ%Z@@%@h Qﬁgre%glgpth@@ifspﬁt G n@l%u&ﬂf‘f)}‘ gured to

receive only a'single 25i npl enen gnal
swi t chi ng f uvided smeph.zﬁg UswllanVléQOtS@ﬁthQ/tSG@@&Wdtt@ﬁUtP‘mhe dlﬁpl%ﬁgrraést to

the embodi rrelr(]? el?’éd e v %égl%trhponcﬁoﬁé)u%h6d h&CC nfﬁﬂ% 11'1|Jb{ré{§(§ rated in FIG

2B does not inc 0 enco syst ens and 230 | nst ead, consol e
i nt er f aces 21énbaslinenysach efidispdays éﬂwﬁnld 220t)cani Saleﬁetewwla}dbc displ280. Net wor k

router 280 is an.option h trated in FIG
302B, as on eSI§%1 Ilt cglveﬁﬁ'?lﬁézogroem er rbalt()béee&ol 3 agfoggﬁﬁsl +t£eljé|6§t((§':‘rrface 210,

connecti on cediiné@iohe@ont28r 28N dhas mnnsg thatowse cfanpeeanti@f 6nmf3dlstpétyr>: onnect ed

to network 120 in i fferent ner v |

i ncl udi ng ne %%raEd?‘%(ﬂ’[IB?y ‘%ggaxgaﬁlgg‘f’m Coinvﬁ 'ln%ltafi?/glc?nwé \M?Fklhep&glg%éd anong
the networ k- a@ﬂaﬁ&h@@sﬂ@y/hgm piommbwdysdemqmsﬁtt@n cBBputéfE@) int drdereorinonti ment
illustrated in FIG 2A can |ikew se _be confi de a network
router 289. ?ﬁf‘%?“ﬁ‘éi'ﬂﬂtl‘knsﬂtﬁ and gxplaip the; Oﬂ‘frétr“t”a%{éjog".(ﬁfe rfgatlﬂgg nmred to provide
the content pglsdpaRdR R s%ﬂé%m%@ﬁiin%ﬂ}t%bseteﬁtlmm&km SaiaverdisplayGs | n one

enbodi nment, console interface 210 is pro amed to il e Acrobat
Connect sof t pREfamedbya mapyal %erf%o%é’égl% ARy tiﬁplélﬁﬁ#g’ i a@‘ﬁ @@ﬁe 130, with

remote for display 220a or 220b. Also, although not illustrated in FIG. 2B, displays
220a and 220b may each be configured to receive only a single display signal, and
25  implement display signal switching functionality via an external video switch 270.

In contrast to the embodiment illustrated in FIG. 2A, the embodiment
illustrated in FIG. 2B does not include video encoding systems 230a and 230b.
Instead, console interface 210 is connected to network 120 via network router 280.
Network router 280 is an optional component in the embodiment illustrated in FIG.

30 2B, as one skilled in the art would appreciate console interface 210, connection
controller 290, and demonstration computer 260 may be connected to network 120 in
a different manner; however, the network topology including network router 280 is
useful for improved networking speed among the network-connected devices included

in FIG. 2B. Also, the embodiment illustrated in FIG. 2A can likewise be configured
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Sthe first session sharing the contents of w ndow 21la and the second
session sharing the contents of w ndow 211b. This w ndow content data is
provi ded w9 20mnnesi on server 130 to each of renote par PCTiysanmba®3@40, such
that the content of w ndow 21la is displayed in wi ndow 410 of renote

participant jnterface 400 and ev£0 i hS. di splayed in
wi ndow 420 of I?CZ etaenef)vgiorr ir%ulteprazt%p “in %&‘?ﬁ%ég(;@gﬁs?gce{ﬁ{eﬁ%é%lgs. 4Apané 4B,
described i npropamnedtaplovide tlevdontedisoftwisdoms 2 énanddXl 1himeboneczion serear wi ndow

211b changes, during the course of a presentalion t ontent is
reflected at ¥ hel Plg%?h%odﬂﬁ?'}t’i C@P%Oéen?gepfrfﬁfﬁrﬁ% ' lgrografnrrlI¥ e{a E%H@%c‘)%ﬁprént
![ |h| ufSt raz ﬁdeé‘roEdt@onngt selermaBtdsablishnwo sespichewitl? 6dhnegioprseyeralidipdith o per f or m
the four unction described with respect d nstration 15conputer 260
i ncluded i n ®f érSt 8eASIOR faring flfgﬂtsgfwgﬁ%ﬁé& %{‘[%iqg%%ec?) Sﬁ?sé%nesﬁ?rén 310. For
%agp! e, bl n &8 c&iéé}ﬂpdaﬁvmh@ﬁ 21 Bb. PIeseintay caflert dgaidhrogdédisy aoagectibn M cr osof t
rd i s being made, denonstration conputer 260 is pro rame t 0 execute
M crosof t V¥yer &#toreash plgpmpisPeTiigan AB‘Q’FEC%?R%F%FQ‘E’“V&W OVUE&’%QU%% s and
data whi ch agig, 8% RihdBivam 8 RimotlfhriidipmPiidifAcs 400andithidtohter ¢ir esent at i on.
I n some instances, the 20 denpnstration may be provided b of virtual
machi ne sof twmdéwé’rdll:lhlsé%spmwmwmYfﬁ?n?im?‘é{paﬁ‘tdﬁt?rf# 4g@t?SSCAI to,

Cal i f or “m.) : EIHE‘? 445 af, ddskhpsalin ABANICHE bR WAL thelbh@HSofthRIcMSE 186r SYSt em
i mages, i ch quickly provide presenter 310 with specific preset program

envi r onment swindew|211ehadgesshising deicovrspeirpyssestations dhe updatghedni@eifonst rat i on
conput er 260§'ﬂ§ct9c?$t'?9e%éﬁl?%eﬁaﬂic?%ﬁﬁ%& a denonstration, video 25switch 270
0 Vi de

is configure out pu . o0 signal received fromdenonstration

g_orrp:Jt er 36238 sodmrzlllaetebm&ndlrd@nrﬂhsmtedinﬁGn@dbleionﬁﬁgmlagfmpu@ﬁrﬁé@l@ or both of
i spl ays a an . kn ¢ [ ' [ in FIG
2A, denonst rgﬁolg%ﬂlr%e(%)l%%B?reormztggh)luﬁghjn g%’{ &Ecrﬁ{%@ﬁ%&@%}%ot& gg’?‘?&%ﬁ’qt 0 provide
the cont ent edmputs 2d0 aphayd or FIGL 2dlohs execatsm it ddmoistragens by prasamerddfi on
server 130. |n one enbodi

. nment 0 denonstration,. ' r anmed
to utilize AGYSSRRFIBAY T el SRR P SR e R b8 WRERT,
c](c)nnectl OR. S%rb‘gﬁlg madl, dewiohitratibe carpair@60 shaogragmeh & coaiteMicrofofit he deskt op
of a graphics-based_operati .system This displ content.is _proyided b
connection s&fdy Engwb‘nélﬁg% ‘B?‘/ts tR@es %%P%g%cgﬁe%iaﬁ(ga%tasw léfb 4 reguﬁccﬁ t hat %/he
Conttent of Ebﬁpl@beﬁwr_@lm ﬁlfc}oﬂﬁlmﬂﬁltvl?iﬁiﬂlé)ﬁremmﬁuh.ern P68 insandesstheayed vi a
r enot e articipant interface 400. In fhat part.icular enbodi t. the
cont ent 59 tﬁﬁnmsgﬁpéjnqysber%‘f’“g‘?dsbal“éf@ Virtypl glaching Sﬁva\ﬁ Wﬁg\?&fs%%r 420.

I nstead, conpggd (%?_mm&gh_bﬂffpaﬁmto?calﬁfegﬁag.rmﬁelugecbfam@mma&ent er 310 to
control renote participant interface 400 such %hat an addi ti?fbal h
A%%\

denonst r at i opofrancIElewsdhe Wss of FYsEMmRagess Which GBicElY PRV BEREr

specific preset program environments ideal for demonstration purposes. Usually
when demonstration computer 260 is being used to execute a demonstration, video

25  switch 270 is configured to output the video signal received from demonstration
computer 260, so that the demonstration may be displayed on one or both of displays
220a and 220b. In contrast to the embodiment illustrated in FIG. 2A, demonstration
computer 260 included in FIG. 2B is programmed to provide the content of its display
or windows presented thereon to connection server 130. In one embodiment,

30  demonstration computer 260 is programmed to utilize Adobe Acrobat Connect
software to establish a session with connection server 130, with the session sharing
the content of the desktop of a graphics-based operating system. This display content
is provided by connection server 130 to each of the remote participants 140, such that

the content of the display of demonstration computer 260 is displayed via remote
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5 interface 400. For exanple, connection controller 290 nay be progranmed
such that denonstration wi ndow 499 is usually positioned "off-screen,” so
as to notwbeotvapidayed as part of renpte partici pant i ntrerfise@oddR2s7 but
presenter 310 may performa "drag an drop" operation that noves
denonstratio i 4998 Holalnusit st &5l thHisid at which
point it is Eﬁﬁ%ﬂ%ﬁ‘éﬁtﬁ?z F@'P@%%E%ghleg?gant |£nter ae(E:IQOfll:f(l) éllg)of)\ﬂllszurther
present er Slﬁotrdwpla&bnbmwhcrmf rexdavisAa 0 dedddn dnsterdi @mnevting oontepdior 296 ins t o
occupy nost 9 i de a nore
detail ed vi e‘%(’é% %3@%?\&% a?elrrtgrlﬁt)og‘?oﬁ{ml r%&g}) %glpﬂﬁq tgﬁo&%é{a p g‘%qhon

conput er 260that an aldmenﬂrdbmdnmnbmwmdewﬂﬁ%ﬁsrchspilayndvmrmtmlw: ge9tcipant posi ti oned
directly over  addi rrratl on t ndo t acked),
and full 3Scr&&i aﬁ%}tu% ﬁ'%igxﬁnép |Cg'brfe§§°éla‘:°8§%n ?dr)g%qg GPT (il 5561 tgflt renot e
participant dah@istrane witdow ¢80 i hswally pustided Eofbsaeqel dol aannaasttbet o] toggl e

bet ween a ful ] screen vu{ew of deponstrati

deronstrat i oﬂ‘SP Avedds gargiat rgmote PR cépaBHI“V'rtjﬁ @ﬁnt lé‘JtPFFéer{}?reﬁ/i}fT@P' pﬁrf‘?r@rﬁ)t e

participant 44 Hﬁ'@roﬁ’} bfeketio hak B@véstﬂeinoﬁﬁfaﬂ&ﬂwhidbivam) t(ﬁﬁtﬁlti’bﬁm%a{w Vi ew
presented to_ot renpte participants 140. VWen perform

denonst r at i ofl! “St?ﬁ‘iﬁjr iaddGt 4 abphich @ph|tiymadsaisible HHF@Oﬁé’faftlc&aﬁfa}meéfa%40 to

click thegfuhbo. %’I’tﬁ&n R5Ent@R10 may chodSOMNESHRBE d&aMstalidrBkind@P 49%Bsopr ogr amed
to performa nunber o? functi ons, many of which were described above with

respect to den®RseuPHIIashoradasuereste PEHCIPHE iier&ae FO0. eRdPOMds dimasht

ilTustrated g&alﬁd%ewzgfthg HEr2Snstr TR el R d 6R BMbRkraRG D dnffull Y65
strean ng vi fromvideo canera 240. Connection conputer 290 is 25

programed t & woesmbediment/ damansicasivn wikdow WHs pesiipRpdidirecily 98 dat a recei ved
fromvideo cafiiidhalitfrnfidh BiniWabRR Mﬁkﬁﬁuyﬂrg%ﬂa} IndhfiIRes Hidoab! e for

transni ssi on via networ and el pt connection server 130. |In sone
enbodi nenifs, 15\dlalb@ored:dnmnatr@m wisday #39%don mmatefpatisipanti intstfhdect®Oavhigh f | xed zoom

posi ti on, SO, 83 staore glCéJ%étltg%ng\?%:qqﬁﬁbe%ﬁgﬁﬂ sc%eﬂ%?e%gfr el Qefibi € Presenter

310 is at cofisold Tht I n sone Irments, the
direction andzﬁmlbwmem obtw\al ddeongesnen & 2¢O demij. Dles omlmtaffe(pti; thel vigngfor a

denonstration ut er €0, canera to be directed at
ot her tar get%“ﬁ’?? é““?ﬁnﬁg%"g‘?flbcﬁsgli’ﬁlm%lgmﬁ?ngg no%%c}n(ﬁ ‘endees 320 or

presenter SIQreMtddeoaﬂlemﬁiotelpm&mphhhamotWhan pafismirg d déhenftetien,210, such as
whi | e oper at connecti on

In i on conputer . 260. n qQne e dlne
control | &P E’@ge qg& §s fege Hapfci@nﬁdé{))éo ‘ﬁ@?&&g‘l’@bﬂéﬂﬁ%&? UBoftware to
establish a SeSSl@dShn‘éthdﬂ CORMGIRE DODR pEianahedlid Pefferin SMdnbenof fpetions,deo wi t h
connection server_ 130, with the video.data tragsm tted via th&éﬁesm on

provi ded to F@%?%W}H%ﬁ Ve dsscnibed abpye WHA KeSReP! I ISHIRDETATIGR COYRYtE, 290

out puts and [REALYRShEHbRIMER IRSRABKRIIGONE. BB, depnttibh edmpst rol | er 290
is progranmed to conpress and/or encode audi 0 si gnal s received from

speaker phone268b5cqiyrs §iregming ¥igge o vigeo gpmera 24t Connection computer 290 is

25  programmed to compress and/or encode the high-bandwidth video data received from
video camera 240 into a low-bandwidth video data stream suitable for transmission
via network 120 and receipt by connection server 130. In some embodiments, video
camera 240 is aimed in a fixed direction at a fixed zoom position, so as to provide
streaming video of presenter 310 while presenter 310 is at console interface 210.

30 However, in some embodiments, the direction and/or zoom of video camera 240 may
be controlled via demonstration computer 260. This allows video camera 240 to be
directed at other targets at the presentation site, such as local attendees 320 or
presenter 310 while at positions other than console interface 210, such as while

operating demonstration computer 260. In one embodiment, connection controller
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suitable for transm ssion via network 120 and recei pt by connection server
130. Additionally, connection controller 290 is progranmed to receive audio
data fromvoanreiasison server 130 via network 120, proces®crhs20em8i28ed audi 0
data, and output 10 the audi o via speakerphone 250. Accordingly, when
presenter 319 @8%ﬂiﬁamrﬁ&eﬁKlﬁfl?@ﬂ@@oe%@olﬁgégwe@tssoﬁa%e%’E’ét&bllsﬁjgQ&B%ﬁrat' on
conputer 260 tra ts audio data to connection server 130, and connection
server 130 pmithicomectidrsergt] ¥ idnsharingtheairso eithapriesiipusersr 130 withitle eby

all owi ng the i r iven by
presenter 315@%&%?%{&1%%%%@%% %ngﬁoglﬁdregrrwgteglo%;%p [ ahggt4 gl s 15able to
participate in a Sicendssarentichontiglldr 380 putpee adatieaives asqbeef@h captured by
renote pat|C| nt, 14 tra smtte , to
Conneot | oh cOrPrancar 2obaC RO ShFsler s PRRRREHAR SRR b, (0,
enbodi nment , emdemd@sigm«mddeﬁ-orﬂQﬁak@pmnogi(lamm ehoodetl digitzleforatnbe

Acr obat Connecﬁls ftware.t.o esta il??%da gessiﬁg vmthtconnrectj& n server 130
for transmitf Be RIdTagSRigtign BRORNEK LEhTS ITSSh O% S BS99 20 and
connection sauddigibnali§Oconféttion céeradierl90Ge pivgainnsedfid vaaeiee auudwua:lefrom carrera and
voi ce nodul e that. can be utilized. t wth sin [

connecti on cﬁ?ﬁ“Fﬁfqné?rV?Qlé%é’ﬁﬂjn%ﬁrﬁe@%FB?lce§Set ?/EFe‘g%gaU%é"rfglF ?‘ﬁp he vi deo
and audi godatg adals&;bss%@a(eﬁ}m@f(@zsol Meeramghirhadi preghter 31iNgkaad of

speaker phone 250, one _or nore mcrophones 25 and one or nore speakers may

be provi ded, SpFakerphage 35 Gapstresthe P‘E‘BO fengeadationcogpater 260 EYRMiHaYdN with the

di scl osed Sughﬁ?&coﬂﬁé&lﬁﬁ ser{]_é}qw'sa%d‘éf)nd@@tﬁﬁl seRBN PRoVTiG HIRPIRARAIBRY bet t er
al | ow audi o conversations by [ocal attendees 320 to be captured. The use of

one or nore &yedkpardcipans 196t therebypldayriag g cenele parBeipnteioteddbes 320 is able
to hear audi regé'htté?{dh R¥n Eﬁgxg‘?&‘&ér@ﬁlo C&%Ja%kt%e?&ﬁere%@é’iﬁ% HartiGBAAGCT 1 ON
controller 290 1's pr gra to control Interaction between presentation
center 110 anble topantéaipatein aghisoussionid®0ing the prgseritatipy, spepthrcapturpd\pytrerote

pr esentation %1 1}%&%@15@%&&1@3 Q/laa%otnﬁ&%gl?%rgé"jt% @Q&ﬁgétggQOH&P&kF %d er 290
is used to e8TaBPiSh a session with connectlon Server ce the session
i s establ i shéstougpnt attiteepréssutetisi sifel di oneenviodiments conneetgrnreanisellar 9SG, 4A or
FIG 4B is provided n e 10

nBxi i zes a MO8k d%nvr\}ledﬁg |l.ltllc d{l&%% {%%pobgp&%nrn%t sgﬁwea'? go es afbllﬁlr S%gsgén\;e‘\}’ﬁ}gow will
simlarly theomeationiszieer i30 foreansmitong atdmsdawbmw@edomrmcm@mnmltraﬂ?@ ci pants
140. Thu if presenter 31 i s to focus on artlc | ar ort| n of the
present a?Pon,a CE??@Hecggn éer%ﬂaﬁfsgggtﬁ ‘%ﬂo%agﬁﬂ@eg&s&u 5 rOVI enoﬁrsatapgtl on
conmput er 260yoicé modyle At e uviligedith) with adieglé @@ﬁombbtwenmm@nmecom controller
290. Fourt h, ctlon control ] er 0.i r.ogr al | ow
present er 316°‘ft'i9ﬂ6‘k)?59§ra{} CRMRECHPOSCRYPT Jﬁ@n‘ﬁ?ﬂﬂ’é’f}lﬁ%%ﬂe‘gﬁm {3%3 In sone
enbodi nent s, grRERsENULEVe. 310 can al so control renote student corrputers 331.

This allows presenter 310 to 10 review and i nteract with renpte use of
renote student coWWFgmecmbedimenssingend of sRakGPRBE fal: NG PEROENIFIORBINES st udent

conput er $5331,4 42 of AR SHEHRH Méprowh&ﬁ%rﬁ&ﬂarl}pﬂ 'afsitgﬁécﬂfehﬂbn%e@ﬁn renote
student conputers 331, in which no nonitor yboard, nouse i s provided

for student eenwutien withte dlwe%@bﬂﬁ@daﬁeﬁsTWSﬁoﬁmé%eémne‘? egnieropkRRer enot e
partici pant ?n 0 bk aﬁ'&?l/ d&@c&ﬁ@ﬁ%n%%%‘%@ltat@%%ﬁ@r@ bSSaptb@ PndlREWOr k 15
connection. In”sonme enb ments, renote student conputers 331 may be

provi ded in af orscamosnspedtert may baster pnsersenchaafilesal atiendess 3209 ablgfe ke may al | ow
for increase ffi.cl [N, i nHahion of a pool of student conputers
331 provi dedglfmgcr) O‘gtg%ﬁ)gr%éﬂe?g}&gégnﬂ?gésre%?at| ons. In one enbodi ment, student
conput er 80331 ar eThrdy goraetiza cootrelice 294 i paagsmrm@rto oAl mtﬁgct@n@lﬂ‘@bﬁhﬁ cal
desktop sharin stem s as 20 the t r T rtual Network
Conput i ng (VRE?”%&I(?PS%% r%glalf' R orsgljvg ?,ear%ilgﬁg&ﬁ%‘?%w}ﬂe uter, such as
connecti on cerkéntdtior s B&Gd ermetelaﬂendees 141. Connection controller 290 is used to

establish a session with connection server 130. Once the session is established, an

interface similar to what is illustrated in FIG. 4A or FIG. 4B is provided on

-16-



programmed to execute a VNC client, such the open source program U traVNC.
Addi tionally, connection controller 290 may be progranmed to provide a user
i nt er f acewohato/agrpl i fi es establishing a VNC sessi on w PoTArsgo10f3ake
student conputers 25331 participating in a presentation. One exanpl e of

such a-user % %Etfo@l(’égnljr&fét E@(ﬁslf pll%gnt -r§16‘91taxi|nii£9-sta%\gré&f‘ev ilné’iuaé?fin‘ﬂ{is i cons that

each correspond to a respective student conputer 331. |In sonme enbodi ments,
t he renot e adtebse, techaximized wimlpwdeidl sioilarlyshomexigtized énthe ddenfseer s 331 may

al so be provided [ gorreﬁlué SRl Camu@.g? gggr%%gﬁewiéh%ﬁoeroa{«;%gﬁs and

control of tREsSe systems y presen tionally,

functi onal i t partiedardoea df dre paesgntafion; surhek e demomstrhtaebeibExedesdpmst r at i on
conmput er 260,, and connecti on troller 290 nay, be conbined into a single
progr ammed ¢ SFBLHSEFHIOFRHiE lz—éob:‘) ﬂé’)@’f?ﬁ (dgne yig gz %lﬁeéfa?eo%na‘foln S’/cq'8? denonstrati on

conput er 260cafidlied@mecti on controller 290 may be conbi ned, thereby
elimnating the need to utilize video switch 27Q. |n anot her anpl e, the
functionality oflg%rﬁh’ fmpgstion gaptialer %)19)}5 Bré’g@&?fﬁ%ﬁ%alﬂ?%l’rgse@geﬁéﬁq(@ interface
310. | Dependi elgsef»a tmhe@gfeawtd @sltﬁdéhﬁddnﬁﬁl&rs?ﬂﬂ. iIﬁsdﬁﬂb@@ﬁlﬁidﬂﬁﬁ]d tid Pregraber at e
isplay signals, a thir i splay signal ouf_ may. rovided. FIG 3
illustrates an ?ar‘i‘.-atlﬁoég%tf%é‘?ﬁ“gﬁ ﬁﬁ‘ég%l?ut?rﬁ)&“an%/l’é?ﬁﬁ{? |Sr1?é‘°1~°l?m‘fff31g[5? esentation
center 11§ i R&idwAinAOn®eRABPRRERINDId sk Ubfehdtcafudent dohfpute/33 1 MathoRr el ing and

ot her data connections between the illustrated conponents are omtted from

FIG 3 to siHpvatkyverderemoisepient ¢ammputesdd e Hesuncamindinsngnsheadlessy eadi | y

under st 0od apghfoIRtiSHESHERtD ¥ulidHR SEmltérs BSH id Rhich 8o Alohithar&dosl drhi s
description, which expressly describes many of these connections. FIG 3

merely il usmonseds penidedrfu givgenicomputerid3 1.onay bsaisess asbafiy pjearnter Al ek, and
other in-cl AP RORALbAL IR0 e ecBE sﬁﬁ%t@%ﬁggérg 3gpa9a%@1%ﬁ< W th the

di scl osed subject matte ough terns suc assroom " "in-class,"
and " out 16f - cormsstionadesamdnthpdinents, temriote shedeot ¢optputers, 33d trkayrbel ppevaddadom s

including, b n |lm.t |5 Iag. r can al so be
enpl oyed. At gﬁ%ggénrrglﬁltm eoffogr{ %rgsecl:l #aglgé ?%lgeﬁ]%%’r@g%ﬁ?@;r@%%ﬁ? !sncfég%gt ed near and
oper at es 15cefifszhey inrtlmifisetonR 410, pasil dhstallesipdoapsteB2IBa parvidedZ0dn posi ti oned

behind at to si de of (&rﬁe ent er n- cl as§3f;1ttendees 320 and

ach . 310. Thu i
vi deo caner aPPHY PR Bite %?ﬂeeeﬁnbgéﬁlegtr‘latuﬁ?{’éc%nrl%usteerﬁ ed materials at the

front of thepeipsmicanexdprakerphaoedidgQ@ graphicatdesladp stesing pysesentkas 310 to
T LI, BRSER PSR B BT PR SR e
presenter 31gmdtd adcsssdly a@oMmBhted, Wlichiak cormeaongntedlidr 290; ahidhés hear d by
[0 clase parl Cleats, 320 SN et Sheakerphons, 200 can, pRRWNGe spoken
1‘40 to nore fdlit¥ndIB! EdnGédeidh Gortidller 290 may be programmed to provide a user
interface that simplifies establishing a VNC session with any of the student computers
25 331 participating in a presentation. One example of such a user interface includes, but
is not limited to, a set of icons that each correspond to a respective student computer
331. In some embodiments, the remote access mechanism provided for remote
student computers 331 may also be provided for student computers 330, to facilitate
access and control of these systems by presenter 310.
30 Additionally, the functionality described for any of console interface 210,
demonstration computer 260, and connection controller 290 may be combined into a
single programmed computer system. For example, the functionality of
demonstration computer 260 and connection controller 290 may be combined, thereby

eliminating the need to utilize video switch 270. In another example, the functionality
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i n-class discussions during the presentation. Also at the front of the
classroomis denonstration conputer 260, which allows presenter 310 to
readi | y pwoforomi2Bdenonstrati ons and control interacti oRrClhatSM©/030257
presentation center 110 and connection server 130, as well as control how

the present agf@nhie% & t??by? LRLE lﬁtt)tcsm]%qﬁtesf% 21 6@%#8{&@%%9‘9 syst ens

230a are al so ocate ront of the classroo | ocatio

pl aces t hem newmpleditenicapd0 Bzm@granmeQMnerﬁteplﬁﬂplaaISlgns'ls,@fthlrﬁdI@IblaSsg@ﬂt endees
320 are seat {i sroom with each in- 30 class attendee having
access to anglanm"lcylbét3 ong etajdiient system 330. FIG 3 illustrates an arrangenent
i n which two in-cFias$§ ilhistretesiaen-3a6rosharrengeaeht fonarcémlsslimenidént syst em 330.

However, other arran . SU as where e S udent system has
a single orPréfgeﬂ%aﬁ‘&flga’q%m@I"%?Z%‘E%gt“tog’r?%%lt%‘%s,%aped a de}Z\eﬁ R‘E‘iegeﬁcﬁm %g on the
materi al bei b@epdaesa@nhetiond tetetensise mhufh&rdtcompsﬁeamraéiﬁmad &omriAGr aitomed t o
provi de a soft environment suitable fo n-.cl ass at edees to perform
exerci ses as§15’\cg? é’t IESPrRCP R BU PR SATISE TSN areIfSardﬂ%)?BaﬁSft the

present at i onimigit@éRed Byothbeakillee irtthe Mt 64508 o thlmsdlptﬂoﬂ wﬁlas&psdsusient systens
330 woul d be configured to execute M crosoft I\{\I%?Jrld |n |.ude

various exanPessribrRsenamERf deseionnsctigng JlPnimgreds! Hi"%i‘ﬁs G’H © e 0 @emc hi ne

sof t war e g sugRclased et thakis hmbthémﬂ-cia@srwnh bﬂrzﬁ*@gmérﬁs RaPYE EBpISRAGHT i C
present program environments, in order toeg'w ckly provide particular

confi gur at i oAesordgnce ith thy displogad sybjecimatiay @%Q‘D%“?W“@h a5 <lasyePBs 330 nay

be progranmed;,i 9, ex GedH 8-Sl e RIpRIEAM tHrsqvgcﬁw&l Bthef RBPoRAl desktop
sharing system such as the VNC protocol, allow ng for renote access by a

conput er, suéksldingderwaslimisad torledure dalnd areetivprooms canpateo heramioyeant s,
in-class systens Z?il,at@le Abfrt ogglggﬁgs%ll%gmt e?eng:??f’() Re5MRE Iﬁ?ar and operz!tt@s addition to

i n-cl ass student systens ere s a plurality of out-of-class student
systens 331 tosaldaderifave 2h@ Vﬂtm@@@ﬁ@afﬂm@ﬁohp@tm@bb@m@dtq@Clpﬁldfvl de the

same sof tware.envi r. t t t 331.
However , eacﬁflfgsc?ﬂ{e?gﬁn‘lthggs}f?\élc#fp e@?""“’é%@e"?@%@ c%@@&# ?Ea}r‘ﬁ%?ogr amed to
provi de the pesngmt310hnd the pr&smpddayatmalwtrﬁ(bd“mn pf ths ellasseabnt. iﬁ:ledcmpltooe

comect) o S5EYBioc e FrtEbls 13 LR TTBLERERT Bl 1 e o>
out - of - cl ass a1$d uhﬁtemp 1r&¢mﬁ@rmd&3i1chneccpmmgnsaﬁmdem<ae amtenkic_:ezeMAdmdyebeA_cr obat
A CERER Gt CEE IR o T R
desktop soft Wl@ipﬁﬁ\y 320 and that speakerphone 250 can capture spoken comments by in-class
participants 320, thereby allowing remote participants 140 to more fully participate in
in-class discussions during the presentation. Also at the front of the classroom is
demonstration computer 260, which allows presenter 310 to readily perform
25  demonstrations and control interaction between presentation center 110 and
connection server 130, as well as control how the presentation is viewed by remote
attendees 141. Video encoding systems 230a are also located at the front of the
classroom, as this location places them near displays 220a and 220b.
A plurality of in-class attendees 320 are seated in the classroom, with each in-
30 class attendee having access to an in-class student system 330. FIG. 3 illustrates an
arrangement in which two in-class attendees 320 share each in-class student system
330. However, other arrangements, such as where each in-class student system has a
single corresponding in-class attendee 320, may be used, depending on the material

being presented. In-class student systems 330 are programmed to provide a software
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be utilized, as would be appreciated by those skilled in the art. These
sessions not only share display contents, but further allows control of

i n-cl ass wordantissiyst ens 331 via renpte attendee syst empPCTIAB2019086(251 hat ,
for exanple, keyboard and nouse actions can be perfornmed renotely on

i n-class student syste 1. Fach.r . ti:lizes their
orot o at & erdBBURy T SRR s-hs ALhEOR S R ERsa it hue it 80, (PEL
331, typi cal prgseatacibn.t Fatexamnply, ibthe presersdtionatlbtentdabe 1s¢®f MicrosnfnWotded t o each

out - of -cl ass. system,331. . This .al | a renpfe att ee 1 t rform via
remot e attentf aséfltgii%'ﬁfmfﬁ,‘s @ﬂév 03% C@Q@“&? stgs?x%csugeggl ia S8§J"¥v?r ’hd%g he
pr esent at i onwagd inthalke aasoitekangle dscudbts réatingab ited pessntay@t eirud31 nay be

programed to execute a server 30 program providi a gr.aphi cal desktop
sharing syst BATHRFCIRIYETS HE W&NB’Y%%JE‘&S%PW W)‘c’)\‘i\}iﬂr‘?@g?(b?m?@ e8i[\ﬁ§ccess by a
conput er,  SUGRsABpE SRy Irdkrh&his, GOSTRAHLE fuidf) provilepaRuR NN,

out - of -cl ass conputers 331 include a display, keyboard, and use, which
al | ows pr esefer Bye tytip-class atiepresy 34 elnelasg pysits3gP Nty 26 PRHHHEIEP 331 by a
remot e at t engdgeyd 4 lerva ioghs GrVREES BrapiRbd WRKRPRE SIS SteR¥uitis 1S - Cl ass
system 331 {/g@(rj:;rmr{%t %ct)% gﬁ%& exogar algrrallﬁ%n exer(I:t)i se g%@;ermtgwattendee 141.
Qut - of - cl ass ofoeq sal RYINGIOF WROHT ACSEAPE R CTRPM T SHH $& FYROTRGW Fenpt e

att endeeg, 14 f O LB ElfehS SR -cBREsySRAC 330 BRWoniBeel t3Sd4Y esent er
310 is aﬁ?e %Og?g&lger\%gdts'hﬁr espgct to the ucse %yf% I n-cl ass r(lzorrput ers 330 by

i n-cl ass atteetdeks 320. | n sone 5enbodi nents, there is one renpte attendee
141 assigned to LY -9f I 1. Teofpediirent s, an
out - of - cl ass congﬂltgceﬁrﬁ%g%% %g?%%glrl%?%g%\i\mgg%&tte\%ggsear%lg}gﬁt%se(r)s lf%14éLh who can
col | abor at e sndeakgyseinsd3]1 ldcated ontbe elatsombimuvhich, argprparemmed s provide Hleas s
student systens 331 are not QVi ut I n-cl.as syst ens
330 are pr pg?agfﬁﬁggw?ls eBgr?Jn%eD{ ré)‘r’r@? %?X/abcaasé gtﬁ rr{l)%lggyaske@}as%(ﬁéglo%g‘%g’%?&hand to
provi de ¥®i ceutadriedohaiuted Bydneh B&ER furthec pragmmatedde ptovisly sheanusteB3d itand r enpt e

attendee syste 140. . In this ach renote attendee 141 nay

col | aborat e é\FﬁBFP’ owindowy %r%%enﬁf‘%@%%%z" %efﬁg?néﬁé{?ﬁl g R EllQes st udent
system 330. remote cotrolest cufbBElass 24 piter dysteat3adl vatcohinetisrestvenl 3(. e oa¢ assr oom
Typically, a wide angle shot is used, [ch captures presen 310 and sone
of in-class &PbAlipEdsouss ."laisﬁ‘“ﬁeﬂte?’“ﬁ‘gggé lfre 9?08@8‘“?;‘?9&51“5 ‘Zfd%fg)%%nd in sone
enbodi nent s A .$e5UHINYt 96w 48 RS0k estdblisiHiL Sephrakadssion Wikh Gnécsioh ssudre.

FIG 4A illustrates various wi ndows included in an i chgl{;f ac%a,uti |ized by an

enbodi neR? of 3G Hher tedniies sualsp dieruspal YR of peLigiRircesiger sPTAEdBRY at i on,

connection SgL \ilzed 39 wollldYeQPpREBRE by thobd klleden BRI TResetsBdionsihdtl | ze user
interface 400. On 20 systens Included in presentation center 110, such as

denonst r at | opnly Srasudisplap eurtents betdhes pllQyS Bl iN-elasssayentsy ¥eBhidr 310

est abl i shes i i i r 1% RIr9¥ infdasd fKgonsnt er f ace

T st rated | TP b o RRRRIALIE BRLIE bkt O R o & shar e

di splay, vi dem beawrformmeadiromdiatyonincliscoiaciypions dak.véach 1u0te giengicesent at i on

via remobe ayiengee. Y5 g‘r‘fbﬁdeeﬁs‘?&léﬁﬂl%‘?& d¥inePIELREM-BF-c13Qnidsntabl e to
ngement  an

25perform"live" rearra control operations for user interface
400 as it i ssystem 331, typically such that only one remote attendee 140 is connected to each

out-of-class system 331. This allows a remote attendee 141 to perform, via remote
attendee system 140, the same exercises associated with the presentation as in-class
attendees 320. Out-of-class systems 331 may be programmed to execute a server

30  program providing a graphical desktop sharing system such as the VNC protocol,
allowing for remote access by a computer, such as demonstration computer 260. In
some embodiments, out-of-class computers 331 include a display, keyboard, and
mouse, which allows presenter 310 to review use of an out-of-class computer 331 by

a remote attendee 141, and also operate software provided by out-of-class system 331
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di spl ayed on renote attendee systens 140. For exanpl e, denonstration w ndow
499, which ordinarily is outside of user interface 400, and thus not

pr esent edwoaoroerret4e att endees 141, nmay be dragged i nto megruscomwmsizare 400
at position 499a. This woul d cause denonstrati on wi ndow to be presented,

al ong wi th ot her S o) att endee
systens 140. %Olfﬁz’r Oﬁsgrrake apnr es la{ eﬁirgge {Or}%?‘ﬁ{e%ﬁg%dég%"l e(I9u eognrzgatssfrati on w ndow
499, so as t conypudars Bl ailoMrbsester emto@bwmmtmteattemdﬁeemmmé denonstration
wi ndow 490. Pr esent er 310 c[ﬁn cc%nté her W n g\iv&lsab?etogggmhn user

i nterface 408 ¥R ALRRANG? ?r%lnﬁlbc a%ﬁﬁsedleﬁretl ng wi ndows, with such
changes bei ngespert loakd €8 of ih-tlagcompiitersB3ae by #0fasaattertdeess320r (ksmnteed via renote
attendee syste (Hil40. . On renote attendee system 140 n a session is
est abl i shed ngn e dhers 5&“%&?%‘?*‘%%5 ﬁiéf‘“gnﬁ%{i 43 e 949 SSpr esented via

renote att en@(ﬂﬂplﬁéfSBemrﬂé%ﬁleteﬂleQIMQ zﬁl@ltioeald@eoﬁ]@&ter B3 1@@1&1rei‘inb0dl ment ,
renote attendee system 140 is provi de user interface 400 via

0 ramre
Adobe Acroba?et@é‘ﬂ‘rfé'étre@ﬁtﬂ“\?\%?e ’I‘%BF%‘N lﬁbor%@}’ CXAEETF ¥ H00 on renvte

attendee systgpadiféhts QesardiobutRirRHsd@udchesysene 3drae st fbvier) bitahst@d t he
interface provided to presenter 310. For exanple, user interface 400 on

renote att enHedass yadentsyagmH0 a5 ProsramElee febeised Fransiely by rqmpts @Endess npve,

10 maximjge, 191 afd eﬁﬁomm;w&ohmnwaﬁ&l benteRth- claggts%&eapseyséﬁagssmver
renote attendee 141°is able to interact with, rather than nerely observe,
the present atdmsie gieoddedusiens 14). e Bethis avay crcl emots a@mdﬁq/ll“é mpgspllabatas f ace

400, as disc [ i : it Elosteth 43¢ Wi ndows i ncl uded
in user int e%gggﬁgﬁgﬁgwg%%sh?ﬁ}s@ §¥%SC%§%§§%% ySn@o ment of user

i nterface 400. SiVidearanidsa dfhiddowted atthe reaf qﬁtbdclasrqoms“@mdallnsatmd@ ed in FIG
4A. Denonstratio e st of the
time dermonst 'Flrgtlfl: %HW\IS\A uge wﬁ 3§a%tgli:egglleye%e?3i@%ﬁﬁ(sf%ﬁle ofhie £1E§\%ge/nzehrggs 32Wb

present ens 310)theSu$eebfvideﬁ cuneda 2amkin sarhe mb@ﬁmdﬁmmbmcavldmammput er 260,
present er 310 ndlﬁ t ttendee 140 can enl arge denonstrati on w ndow
499 to al | oWt RY! fiésc Coftent in greater detail. For 20 exanpl e,
denonstration w nﬂmmAQEw&ages bﬁlcmsknarrdge/d utcmdpcﬂ mandetedaddﬂtﬂlizﬁﬂgan di spl ay.

Addi tional |y, f 0 | h t dow 422,
Al owi ng-a ueBbEen St s CapBeC Pl ot ot PR PR t out

interrupti ngsd?ﬁ’é’rtlB@lsﬁﬂ&%rékﬂmb@tcﬂprﬁ%&é&@ilaisltﬁm utxﬂe@sex‘iﬁtatfb&dmr ahes an

enbodi ment of attendee |ist w ndow 440 |ncluded in
20  systems included in presentation center 110, such as demonstration computer 260 and

connection controller 290, presenter 310 establishes sessions with connection server
130 that provide the interface illustrated in FIG. 4. Using this interface, presenter 310
is able to share display, video, and audio data with connection server 130 for
presentation via remote attendee systems 140. Additionally, presenter 310 is able to

25  perform “live” rearrangement and control operations for user interface 400 as it is
displayed on remote attendee systems 140. For example, demonstration window 499,
which ordinarily is outside of user interface 400, and thus not presented to remote
attendees 141, may be dragged into user interface 400 at position 499a. This would
cause demonstration window to be presented, along with other portions of user

30 interface 400, on remote attendee systems 140. Further, presenter 310 may then
maximize demonstration window 499, so as to provide a full-screen display of the
content of demonstration window 490. Presenter 310 can control other windows

included in user interface 400, such as moving, resizing, and deleting windows, with
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25user interface 400. Attendee |ist w ndow 440 di spl ays presenter 310 and
renote attendees 140, providing their respective nanes and one or nore

i cons derwODi2np/tiBESr respective role and status. |con 42tTiusdeiioases? whi ch
participant is the presenter. Icon 442 indicates which participants are
remote att en&@ﬁ(?ha?lé& bel%%qe%téd%grl@erqﬁ%rfic@rélb@?sr it Qg)r&reﬁ’t% dadenbtich i ndi cate,
for exanple, a request froma renpte attendee 140 for 30 presenter 310 to
speak | oudergticodecaystaquédt from a renote attendee 140 for presenter 310 to
speak softer to clear
the status i consﬁnﬁgé%{efé% Qﬁe\égﬁrrlgﬁle(gggﬁﬁgs S§l§ We@@%\%héé%mr}ggqrﬁa% Elt erface
450 i ncl udedserver i3k nser nttefdcad 0 BQoeseByd v;nhr&nkutmqtemmemarsmm 180td mmok51, renote

d h
par i o pant 00 B oo Bute B 4iRee i TARNE el G {7 °

queue di spl ayroviBPusefintbriase ¥OBVibAdoboA @RS €nh1&rct S iivaeen (CypichBy, usenot e
participants, 1 in sone enbodlg‘%rh%)s this {gg%ults in a chinme sound

bei ng pl ayedm?ffo?fr@lgé’ﬁtr%ﬁ‘?%ﬁ“?’éiﬁ? Dysteqy &5 A PTYVIE G PESEEHRC 8F present er

5310. Pr esendoiroldbbheCinRribdeqrbviliétero Riserie 3qVEB6r dxymple] ki ingerface 400ear but t on
453, or clear renpte participant 140 fromthe queue b clicking confirm

button 454 nE®etealerdeesystemymay ngt "r”@ﬁ‘ﬁ?‘@‘”ﬁ&?"tqdﬁ‘?g Zﬁﬁ B8V al so cl ear

themsel vas fhHaMntARorAURH &ifiows indiided th @s@mteffmamdot eRwAb, Rawste to their own
name (confirmbutton 454 is only available to a renote art|C| pant 140 next

to their owretisadrs 14hifcrbirde igemaehwithe raghes themmerdy pRsTYS: tbael)eseniel% renot e

participant ;Jrégd&f%' @Qge}{taﬁgn Ldntdr 960 {2 uEé?‘?nt&%H@O@@g@rSCl%Y&ﬂn nford dair €Nt €
partici pant 140 cli'cks chime-in button 451 repeatedly, al t hough there can

be any nunbebelef with mspest Ffatlhﬁ idridosn insluplgdin yser istgripee 408e queue. FIG 5C
1lustrates an emhadiiRiteRls A LfRin i bALEPHIAAAR0 A ARO | nel uded i n

user interface 4 |sp ay are , _presenter 310 is able to display
15i mageslandwindows drbatclidsd el thpseaibetrated im Elfn#4. demonsiegion vaglowi 499a5idi t i onal

| nformation n?e%vyn fi?e? intgr?arcF ﬁﬁ@”ﬁo& of ﬁl%qfn.rle' d%ﬂl%hst}a% O Wit Ye W 460 may
ay an anount o

be used to dI%IB ining 1n a break perto etvveen
portions of kmixdespaset &owener, Whéa prﬁs{éntel‘BLDsrs pa‘lfcarmlrga @mbmslramenbf of left

.di S_pl ay W ndﬁ?eiv%oé§ galnlo{q] %?IEPL?[ i&ngﬁseflter 91d nﬁ “éear‘r?o% g%%ndeepm% c%%@grg nterface

is included W ndo n one
enbodinent mmﬁmanmahmme@anweba&i@vﬂWhgufasc@ﬁaﬂdﬂ@eMAQRGManConnect
sessi on th con tion server I dlsplay

ef
220a, ant ut 7P s SmPnAEIR WAB?%%%9 r&f?’nl?'?e ar%egg‘% PoN! c@n fHI?Sc%ﬁﬂglé? f6n server
130 to shar eAidioaORti8&tin@ffadel @btlnahcep{eam@zan)po@mmmm aiowémgee system

140, the shared content 250 dis Ia ed in display area
411 of left W%‘BIY%FS?‘WSHW%W“ Wd‘s‘frﬁ%te %ggwétgﬂ é UNgi ght  di spl ay

220b is i ke;\tﬂrﬁ&- etion B #Y8skntafion ght di spl ay wi ndow 420. Both presenter 310

and renote attendee 141 are provided with zoomtool 412,
FIG. 5A illustrates an embodiment of attendee list window 440 included in

25  user interface 400. Attendee list window 440 displays presenter 310 and remote
attendees 140, providing their respective names and one or more icons denoting their
respective role and status. Icon 441 indicates which participant is the presenter. Icon
442 indicates which participants are remote attendees 140. Status icons may further
be provided which indicate, for example, a request from a remote attendee 140 for

30  presenter 310 to speak louder, or a request from a remote attendee 140 for presenter
310 to speak softer. Presenter 310, via attendee list window 440, is able to clear the
status icons.

FIG. 5B illustrates an embodiment of chime-in interface 450 included in user

interface 400. By clicking chime-in button 451, remote attendee 140 is able to
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which allows adjusting the size of |left display w ndow 410, so as to, for
exanpl e, display the shared content at the full size of user interface 400
to all owwermtoe18at t endee 141 to view it in greater detrarlys2aw/oai2st he
original size illustrated in FIG 4A, while scaling the size of the

di spl ayed Sh1nd gtt E{hggga\% Va?c{u%%{dnat\)%e\ﬁ a reh &R ertlgf‘p%(%(]jlgo Rl Uhiieh Provi ded

W th settlngs al ' ows ‘presenter to control various
di spl ay set t butgs 45Ashdit hanstis dtspldyednnﬁu@e d&mayﬁﬁk%ﬁiseml@li@ preseatske t o add

annotati ons y Oafn%%gllpgiefenlj):tqnéa?tgx aa% S 1%50 ls% 1rnes me eﬁnﬁgdlglléﬁes lﬁ{sqf?gnt ation,

to enphasize cuss ‘mater | ese anno a 1 ons, when nade
vi si bl e for climpkamdbeiag@lased ax;pré%alﬁiancmrceatzﬂblo @rget te stentios pf mmnteat renot e

at t endee S 140. FI.G 5E illustrates an nbodi men ndow 4

i ncl uded ? % éj@gfp r‘?sﬁ‘ftgrrﬁzgé’én 5168, thﬁfi‘tre NG B%F ﬁ‘ﬁlg Oé}r?lek?eglﬁtgf)gdt%? 0 SEAd a te>7<?
nmessage tohalieﬁiof@(;ﬁldﬁ??g Bﬂﬁ@@nd tf&l’quallrl]d byadlfk:ﬁﬂgle@ﬂirmlﬂpﬂm #Ecekpbo thdir a t ext
nmessage, chat w ndow IS st r and nes i.n displa
area 471. Tonaé‘éen&rﬁmf’@%?rtﬁﬁ’@gta]g‘ OtC)Fﬁég‘e‘[“ﬁeév R q}l‘?’r’tﬁi’yﬂg dge aPeay
472, sel ect Scaafik@GudEIN nékto HRSH Mﬁ{a&neq&sﬂfmlbuéamm@dn@amdslbter:@a nessage
by cI i cking on send button 473. Additionally pr%sent er 310.is pr vi ded

Wi th setti ngemot RagisiRentl40aexER theil ysnamee aikiob pthanismos Ragikinagts 1¢% i ous

10di spl ayq sejtinee p%g })91&61%6 4§ ohf}eerfﬂﬁEl nhih%h%u)é once, even iFth&renddte i | | ust rat es
an enbodi nent of audio deo wi ndow 430 included in user interface 400. In

one enbodi neparticipane $&heligks grmedmbetontipd rQPFﬁP‘ilZaé‘éth%thAhﬁiﬁ)éanA@r%bat Connect
session to S%&r%f:@ﬁﬁte S&ﬂﬁthb?igte?ﬂrﬂhé/h&%g canera 240 and audi o data

captured vi a speaker as well as receive audi o data provided via
renot e 15attende§l§yé€dlv§tratd$)an dushedinant ef fdditional doforndtionsvipdass€dt er 310 to

adjust the siagqand L9SabiR 8h dudlighy Sei RoQuA3R MhbBIasES
g ?}r? gabut’ton ﬁ%& V\h\%\‘a ?Fﬁ

interface 4061 provi des settl
present ed5 3 1Bndges mdnext diat isatispbaysd thi rsqnbayltts@ms H§yia a@dlttoe#on@rmttoendee

Zﬁ&t g/m V|1 ggo V\A‘rﬁagv%%%gorvéﬁglfelg%d dt(ﬁlrocralgrlﬂ foﬁﬁ%tf&é‘r?]\gndo% {ﬁ? A@ﬂl Lgév(?@hgg);c? T ons of
20 present er disgldy angndunt of t&ﬁ&e&tatmmghaeﬂ;r@k@gmibhwmmgrtumsnf ahat is
captured by grlege%?auggner a 240.
FIG. 5D illustrates an embodiment of left display window 410 included in user
20 interface 400. A similar interface is included in user interface 400 for right display
window 420. In one embodiment, presentation center 110 utilizes an Adobe Acrobat
Connect session with connection server 130 to share the content of left display 220a,
and utilizes an Adobe Acrobat Connect session with connection server 130 to share
the content of right display 220b. On remote attendee system 140, the shared content
25  of left display 220a is displayed in display area 411 of left display window 410, and
the shared content of right display 220b is likewise displayed in right display window
420. Both presenter 310 and remote attendee 141 are provided with zoom tool 412,
which allows adjusting the size of left display window 410, so as to, for example,
display the shared content at the full size of user interface 400 to allow remote
30 attendee 141 to view it in greater detail, or at the original size illustrated in FIG. 4A,
while scaling the size of the displayed shared content appropriately. Presenter 310 is
further provided with settings button 413, which allows presenter 310 to control
various display settings. As illustrated in FIG. 5D, presenter 310 is able to add

annotations via console interface 210 in real time during a presentation, to emphasize
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FIG 5Gillustrates an enbodi nent of getting started w ndow 480 included in
user interface 400. In the enbodinment illustrated in FIG 4A getting
started wodow/4805provi des a set of instructions that adinssees3@enTON

i ssues that arise for renote 25participants 141 seeking to partici pate in a

presentationg, ﬁ%%lﬁdx@&gﬁlﬂgﬂeﬁak MPhlE alﬁl‘égi'tlgnsc %&?ﬁ&&eoﬂmblk: '?or':dlﬁ-la

techni cal support wndow 422 is instead provi ded. Iustrat es an
enmbodi nent oflispen22Qartik 24, n@cﬁd\?omla}'ﬁd:ﬁtu@éde|aﬁen91§%$ysiemséﬂ@ ace 400.

Presenter 310 can I@f QE'llﬂﬁtrXt% LPYUR i of rht WIS 479G dEd InGkGd, direct a

web browser or ot er a Ication to content related to a presentation. In
sonme 30 enboditerfaae 400. v@bt windkw 470 nelobe wbedtqrend/i ttabmedsagedo peinglgnds- on

exer ci sessT oL SACN I AL ALt BRAPRedATe B (loLGH] B R d NEAARLLESE 110k

491, reno Tendee Sys ssion of - cl ass
conput er 331tlfecsenq©és fmnemmlgnﬁxa@ecm disglay 8ya ﬂ;?loviioohemga telxt meslsagtkopﬂé)l in web
| i nks wi ndow _490 othec rrect

UL of -l Sos OB E MER LS TSRt T2 Bres At PR N Telipieft copfl@ L 77

51-2, 51-3, ambkehdsthe mkisugd yadliekiap or sdddutremnt 730 fAddétihallg alesaii@3ao is Wi ndow
422 included in ni ca Fg&t w ndow.422 al | ows any

i nt.erface 400. Tec
of oot e e ptolide s Sith SENS taion 412s LD AHowS Dot Ao BN SRS f comw t i o
user integf aai@plépg)gtmg@amupregdweemé umhigg,r)partl Ci pati on in a present ation.
FIG 51-1 illustrates _5an initial vjew for technical ggort wi .ndow 422.

Assi st ance but t onf %2 3F flusatesangdnbodingeat af apdiosiidsoatipdo ngladsddfance butt on

423 is clickedy idi@fboierlin SHOBABIdiMbM AR eAdBodcRRe N ButlR6s aH AWbk! | ust rat ed
in FIG 51-2. The user enters brief descrlptlon of the probl egg and clicks

submi t but t oficiebat Coppeds sespigg khihaksl videqpsiatarceptitfed dMl@zﬁaﬁP@s?éﬂta WO vi ew
illTustrated yp, Eeirpg’lre@\lla §pédﬂért)lllon@ 2%6*%@ Weﬁ%k RO dio dRPHEVRA @i’é 3otk S

avai l abl e to 10provi de assi st ance. e the technical support
repr esent &t i gteendes systaing &H)- dJser E@iﬁip@:é(w adlopp orasenfgridBie phssbasseant vi ew

illustrated, locg\:lo\{){ryfﬁﬁ'dl&/bﬁebjWdobvsﬂgmlﬁm{ %epﬁ{&]‘dgeu@ Elﬁaatlso év?lélegn with the

t echni cal support representative techni cal support representative can
al so enter t bedtingsbutten 432] wbish albowst ressntow? dgo agiot varse ddplrpedttings. | n some

crbd T .ok S0 SalbesBBER . ALBL 2R RSP BB ALY o1,
br eakout sessfadiotdddoi vgiudat #30 aBOOing kemaie attendee 141 to view the actions of
20  presenter 310 and in-class attendees 320, depending upon what is captured by video
camera 240.

FIG. 5G illustrates an embodiment of getting started window 480 included in
user interface 400. In the embodiment illustrated in FIG. 4A, getting started window
480 provides a set of instructions that addresses common issues that arise for remote

25  participants 141 seeking to participate in a presentation, such as establishing an audio
connection. In FIG. 4B, technical support window 422 is instead provided.

FIG. 5H illustrates an embodiment of web links window 490 included in user
interface 400. Presenter 310 can provide various links 491 which, when clicked,
direct a web browser or other application to content related to a presentation. In some

30 embodiments, web links window 490 provides links to hands-on exercises for each
remote attendee 141. By clicking on the correct link 491, remote attendee system 140
established a session with an out-of-class computer 331 for performing exercises. By
providing this link 491 in web links window 490, remote attendee 141 can ready

connect to the correct out-of-class computer 331 throughout a presentation.
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breakout session, a subset of the in-class attendees 320 and a subset of
the renote attendees 141 are assigned into a group to collaborate on a
speci fi c waskioonsusier ci se. I n sone enbodi nents, each of PCmase01gN812PE goes
to a separate roomto reduce noi se 20 and distractions, each room bei ng
provi ded with br Uk, sessi on I i | ' G 6. In
sone enbodi nents?ﬁg}%pﬁluﬁgi?t é/)[rgd% Rﬁfeglf%gt%atés)%s%?@oﬁﬁé%%? ftréﬁ{r“g"tqf %@B@éoo are
provi ded i n waimlbwghke inchaleil irausdr inyfacd 400s deehnéoabagpone wirslowldd2 pllowvs ded i n t he
same roomin which the associ d .presentation i.s being.hel d. .Breakout
session conf P AFTYR p%‘%ﬁlpfl‘?{%?{?ea@g pﬁff’sggtﬁroﬂb P %“rpp%‘gérf’ TV EIRhi ch i s
25 connect edintefabe40owihol? Diteraiptiiy partidphtiodirsppreyentzion. Blgedkeilphhomes 640, and
i nput device 650, Breakout copputer system 610.is ogr d .t ecei ve
video data fHbiHihREY oréﬁﬁ‘néfﬁgpulpg%w 0‘36%?'0 G%Stt%{lcg EBQR%%%PB%We 640,
and then conpeesssuppokt.oOnessistendebartsr4i iy eiitked, denniaiduppodi windaw 421 nto a

| ow- bandwi dt h out goi ng data stream suj tal?l e for th&;%}sn’i ssi.on vf_la net wor k

120 for recePiseeniyihy wEwnlbystraigd i KIS oh2+ §he drer efvsre gt deserPiuddnSs y st ens 140

partici pati ngrobRnt B&1 QicRAKMHTt LuBSSLRN BRAASIMIANsuphdriwieR MO bresship ULt er
system 610. An exanpl e of canera 630 includes, but is not limted to, the

M crosoft Li theciaw Nixstaomion BEB Wepeths ekl Mrppdsprecyttivraymsible Ba) . An

exanpl e S : . i UGS, ' b $v8Hati® techhigaiChat 150
VC Vi deo?%on?%?ggég%g%ﬁé%gﬁgﬁ% (Sg‘l %ngrrt koe?éég%%%ﬁﬁ cat"i1 onéecof aSal t Lake

City, Ut ah). supporapjindewi pressats e \itvo disteated, irewhich thetwseray able otoreducequi prrent
and techni qu t%e%gioﬂ %ﬁ&ﬁ%?%n%g%upg&g}géfekéﬁ%ﬁgydTﬁe B4l foa@oﬂt s wel | known,

and readily utilized. itioned to capture Video of in-class
att endees 32&ppacttitvepan alsagenter thedvdrtial elkwenm taweyidnassisendeadiiertiy- alre nor e

erve t e hioan i, RofiROR LSrBhARARPs AYE b Aol 40, R afuRE AP 2o L0

recei ve the %ol?%gm ng ream -an e video captured via canera
630 and ofit pinforifadorawthidowclapinfl€éd4vi a speaker phone 640. Breakout conputer

system 610 is al rogrammed to receiv nd output via spe hone 640
audi o data recei \5112[630 P?@“ﬁfr%m %n%ﬁd{%wagga %ﬁ%ogﬁ%egﬁ%?ong%r tl%slf&rg pgne%h
conmuni cat i opgalfduosassieiatsabsat éfandiaatas ddend&R1300 endd tubsd ebthsyst@eas 10 140

are programred to capture .audio data, su as, speech.co ni cations from
rermf e gt t engitsgdess 141 geasugep e d g%lalt%?o(igh%%ﬁé’%taF?Becét?fdtian%u?ﬁf‘%{C‘F%r recei pt

by breakout gOERIteRIboGENRNR0A Of thbdt gFAIPE 26486 8 sépaniisSrobaMF@uat idiedees 141
may utilize headsets for jnconing and %ﬂt%@h&g& audi Q, but. a m cLd phone and
speaker &fe arrdsﬁstsaﬁtler&b*raéhrcm%%prws v ,O“F%ﬁsrﬂ?‘bc_ BYAIRIE Yy st ens 140
nmay be 15pr og 3t intFIGPE.OMisefie 3REIRmekts aphality Of BRakudtedsisont r ol t hat
selectively enables the transm ssion of audio fromrenote attendee system

140 to br eakernfiga@Hpir P assprewsdsine singlroanaandneay. B spar gmbpdimenstieon” (not
Z 28\(’)\”;') Wenﬁ%/S b ﬁrlogfdgd’ 'tf;t?g sapi?c/e fo6A Q{hﬁhtt}%rﬁé%ia%ﬁﬁ;rt%%tlﬁ&tis glﬁ?i‘lm 620, in sone
, ge format display for use by in- 20class participants

320. An exanpraskoft seisioplcanfiggpation Ae imeglées tsenkontomprter yisiemed] Oy whichisa7- i nch

comput or 23y s PEeEiER bt B R 2 e g P o

interface 700gviseiSoh Breakdgsompitesystamrfdp ds pfegrainmep &4 rgogive vigeptdaghefioree 650

al'lows for camera 630 and receive audio data from speakerphone 640, and then compress and/or

encode the received video and audio data into a low-bandwidth outgoing data stream

suitable for transmission via network 120 for receipt and/or retransmission to the

30 remote attendee systems 140 participating in the breakout session associated with
breakout computer system 610. An example of camera 630 includes, but is not
limited to, the Microsoft LifeCam VX-7000 USB webcam (from Microsoft of
Redmond, WA). An example of speakerphone 640 includes, but is not limited to, the

Chat 150 VC Video Conference Speakerphone (by ClearOne Communications of Salt
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i n-class attendees 320, or soneone concerned with setting up breakout
conputer 25system 610, to control breakout conputer system 610. | nput
devi ce 6580rmaw/issude, for exanple, a keyboard and a npaTaAIS2010/03@25E
enbodi ments, sonme or all of the conponents included in breakout session

configuration.6 n,a tabl 6 I . Whi L= ndees 320
are seated. %H‘ﬁgg%'gp%ggn%mpé’lrecéayesdteb %hcg%ﬁﬁg%m\ggé %?’83{%58 etngargfl ow renote
access by 30pclesdqit &r r&tingamd outpettipy aybs endfidasis wstl kngvmiandreadily evi ewi ng
the progress Qf the bre ut sessi.on. For exanple, breako onputer system
610 nmay pr ovvtﬁgeai[ ’P"trﬁgggﬁéP ?rfd%ﬁﬁi?ﬂ'{rfﬁ 2 E)daése?t?/eél?‘?e%z& FIG 7
iIlustrates pati@pi@ginmebreakod séxsieako fcilitate afofaeecd@collbbdratioad during the
br eakout sessions descri bed aggve. Br eako&ljt, [ nter&actg 700.i s provided on

di splay B20Remefe pksAdeRSystems AR areqyearammed Waeer iy o HesHnedal i @es si on.
Breakout i nt g{4f fgeayiROVidOStpERS] B taREe63d dndlouipuniie wudid Captiabd gindee | i st

w ndow 710 works in much the sanme manner descri ped above with reslg)(fct to

att endee | i sspeolicnhone a4b Bradioybessnnuier sstam ¢ H 1s Alsg prosiiined g igee e 2% or 4

breakout s _esélltﬁ.ﬁ wid 4pEaI@Phonk SR LRI AU LREAGK skl réhdtS bl de 9stbR o 540,
participating In the breakout session. Oher renpte attendees 141 way be

par ti ci pat i ngichps siisechseomnunicagiens T reaods afisadees o+ bii Rareqtetenfrcouren
SESSI 0ns, ?]Au Pl ng&n%ﬁégﬂgféﬁ%@ MAb Ka | sDcHMPedcARoBANRICHRAD Gomdescr i bed
0 audi o/ Vi de d vid

above vvlt1 respec o w ndow 430. Video data captured via
canmera 630 arthogmaticodagaidd, andsomprsss andar spredk e ghdindag A regsiPt bY ansnitted vi a

network 120 i)r%alg Gf ;&#pglgertg%ﬁt%ng S\EN@ glg%,gmghrhg&ﬁﬁ@n@ Yol Rtk Ales MY Gk di spl ays

the video in audiolv 0 outputs the received audi o data
for renote abtileedesisdtd for inoatngandglutgoingeandivo cova b mEerdpleong 41d spgakoy piéw and nor e

effectively interact with the in-cla t el pating in the
same br eakouf‘ls%%@?%nm Ry etmlebgﬁgfe%llshﬁsé%lro %@@g&%@&f Srﬁ%s\?vl@%&pb%ovi des ot her
i nfor mat iion pglahendttd prodeeandar tebming &t amapdioncontrel thateelkdivelysasgdésshe such

15as the illustrated couptdown tipner 931 i displ a t of tine
renai ni ng i nTASEHERGAULR QV‘orﬁth&aﬁ ce Wgé]“cg Itgltbre%if%%g%@ﬁggsg%{gns are
for a defi nedimerdr eghnfifle,tal tilR/muad bieton \(#it eloval) magfbe phevideti be nehedts  of a
presentation return to the main neeting. In sonme enbodi nents, breakout

i nterface 708fsRdse YFEB §%icl ude a chat wi ndow (not illustrated), simlar to
chat w ndow 470 dpapls sl iRbeembodingdntsP W adhrige fst@e@sdisplay for use by in-

20  class participants 320. An example of display 620 includes, but is not limited to, a

47-inch 1080p LCD television with a video input such as VGA, DVI, or HDML
Breakout computer system 610 is configured to output on display 620 breakout
interface 700, which is described in more detail below. Input device 650 allows for
in-class attendees 320, or someone concerned with setting up breakout computer
25  system 610, to control breakout computer system 610. Input device 650 may include,
for example, a keyboard and a mouse. In some embodiments, some or all of the
components included in breakout session configuration 600 are on a table 660, around
which in-class attendees 320 are seated.
Breakout computer system 610 may be programmed to allow remote access by
30  presenter 310, for the purpose of assisting with or reviewing the progress of the
breakout session. For example, breakout computer system 610 may provide a Virtual
Network Computing (VNC) server.
FIG. 7 illustrates an embodiment of a breakout interface 700 utilized during

the breakout sessions described above. Breakout interface 700 is provided on display
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20 participating in the breakout session to exchange text nessages.
Broadcast nessage box 740 allows an attendee participating in the breakout
sessi on twogerwisi4sessage to presenter 310 if the groupPoEa$301a®3028t ance.
Presenter 310 can send a nessage to all attendees that is displayed via

br oadcast nessa box 740 or additi,onal informati Wi 7
25Whi t eboar dg% %ﬁaw%a{teqdﬁ%ﬁya%g tli‘“?])dlbr}ngéllr(béuatkg?tnsf %rrbf]aggga%}%{g,&%rf%\?i des a
col | abor at i veootiaeihdels hagndea iftlvasddw7 . agenddetlisheimdew 420 workisan mpghuthe devi ce

850) and renote attendee 41 (vi.a renpte attendee.syst .t0 create
and edit dr a%nﬁd%anaﬁo“%a?ri’ﬁaaﬁ%v "0 éfﬁ?gﬁ?t.to ﬁnfiee%g’gyvl anﬁ%%gg provi des

mul ti pl e Vi r{aintpRees0 HRdweree faabeakibisession, thactly eémdth ettenti¢esidbes vi a
page navigatjon control 751. The %te dees .30 i nteract WIL whi t eboar d
wi ndow 750 t bstest aeheprprRsicipaging &t horealiony sesypt s Ve geo%lﬁf’?ide\ﬁf oW’ 750 i s
particul arl Ybélﬁa@tfiéi%atiil%'inﬂHBBﬁﬂ@HEs!‘Q,tbdtumgnG@to&ﬁff@hmwﬁﬁblﬁsedstoﬁsndees may break
into small groups to brainstormor draw flowcharts anige(gt her 0j ect

managenent  t ArdRIVidgo sHirdops 29V gkaigmauch diesage manpg desaribedahoxg conput er

610 or remot %s;f’efch%%%ﬁ/i&x%% A0 VBE& doff daptediDehntidies30hinti akiar d Wi ndows
700 provide o each of the attendees of the breakout session. Witeboard

wi ndow 750 i fath ceptsediyiawpeakerplnse $4@ ardiraggmitisd viastwark 429 isgecetyed B ect

sel ector ;{52 , i A9 y8 BeSviddolif Sudi@lded Rihdb@I726) eat i ng
strai ght I?i ng&n%te?%t%?%e%&?séérﬁggﬁ, V%H514 1%?4;% eatli ng1 alll,lédl‘i Ieat eral figures; oval
t ool 755 f or amcragnistye siceivedandimdntofpatemptegiiendeeditt | Angrdinglyormotse f or
creating trilateral .figuyres: : QL G &AL gk shd at er al
figures; Wed%een %egllﬂfglg%feg’rahgB@g{%ﬁégau%égﬂn-t%%ziwff)t?iﬂ%:egfl%?alg%%%gs; él(genci | tool
759 for dr awparticipating-if thesaraé byeelsqut session. t AdditiongDinfasmatierewiindeny 73hd edi ti ng
text; rubber st ool . 761.for .creatin RYE wand
sti cky:note f’r(%"lﬁgg%t erfnaﬁprrgz?tg)gg ¢ HS aﬁ%‘ e%sg?a[‘tlfcﬁg%lgﬁnstg? té%%‘g)#g%ggg&ﬁ ilbcﬁn some
enbodi mens s, ay wenlusiradd endelows yiatee 031, dhihalisplays thg msonmdf timegeroainide an

interface that allows renpte attendees, 141 to switch be r.interface
400 for the Pr"eﬁl?{ear]@létﬁe%o“a??&wg'r tﬁm%@?"sl?rﬁaﬁ(&’tfsﬁ%séon?@ﬁ O%Eflé@%lgg ér%fog,ofweb i nks
wi ndow 490 i Ak UdieFwhidh 4B F the Ait@ideace apiemmionperom td ehetmain eretig. dt t endees

141 links that when clicked upon will_start up breakqut iLnterface 700. Once
t he breakout SOPERRAdEpENtS %Eeé té‘ﬁ%%“%?@a‘f%%?ls‘f‘ﬁ&@&? %@@t‘ ‘?’6@0%9&%

term nated, apdrdt&iRilatth SRASEndonsl@MiskdRed sHowe,Ns alldw wissddedsnt er f ace 400.
Once the breakout Session is conpleted, and the atten%ees return to the

mai n neeld ngpargsipaingtie thebrepkeusessioq e eXFhnge ITXE BIGPSPEeso Broadeashmassiesut

sessi ons in {he;BliBws hasedmaapdradi a?in?'irptﬂ@bl‘éﬁl@fuit ehstibdto sehea Aksshftroat t endees
will normally speak to the 20r esuIIt)s heir group conpiled in the llbr eakout

session. | n preeentaBh0 Hlthesgrpungeds pisistance. Presenter 310 can send a message to a
attendees that is displayed via broadcast message box 740 or additional information

window 730.

25 Whiteboard window 750, included in breakout interface 700, provides a
collaborative tool that enables in-class attendees 420 (via input device 850) and
remote attendees 141 (via remote attendee systems 140) to create and edit drawings
and diagrams together. Whiteboard window 750 provides multiple virtual pages that
are accessible to each of the attendees via page navigation control 751. The attendees

30  may interact with whiteboard window 750 to draw shapes, diagrams, and notes.
Whiteboard window 750 is particularly useful for management-type material, where
attendees may break into small groups to brainstorm or draw flowcharts and other
project management tracking charts or graphs. Changes made via breakout computer

610 or remote attendees systems 140 are reflected on the whiteboard windows 700
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contents of whiteboard wi ndow 750 for each of the breakout sessions can be
di splayed to both the in-class attendees and the renote attendees for

di scussi ow0 2010/118145n sone enbodi nents, the breakout ses®COUSk@anses are
provi ded utilizing Adobe Acrobat Connect software. In such enbodi nents,

nmuch as di Sﬁgr'%%ﬁgd aabe%}?oftﬁéa&&a@@%mmre%ﬁaaf@ém%ﬁoWrﬁteyadr& wmgwb;%ween

breakout conputer system 610 and renote attendee systens 140. In sone
enmbodi ment s, inCludes dra‘@@gmmmchgs (bbynoClimitpdtoCphi¢qh eeleqta 758 tagrhak ard

Cal i forni a) F@Bémg L éck) &ﬁto’bﬁﬁrf&v érgeﬁmgt ?{t?ﬁgso%cta% %%6(9'753 ?d?t ures

descri bed abov eakout session zes & sep rate sessi on, which
is accessed txyatidge]ubdrdatkLaUﬁgwcsrpualewol g5 foemedti® anctes pehoragstapesendee syst ens

140 assoc e breako a functional
bl ock di agr a a8¥ gloé?? ({)Prgr&atm Kflga&r%gl%uregﬁoﬁgon 59 E%ﬁor grf%t?ngm 821, and is
i | lustrativemitilganefigmndzodedgetval 768 forareatmgsepn@gtpanalé‘gutes,rmudzléﬁoobyst ens

illustrated i he fi d b b Th 821
cont ai no. & cd AR RSP Sy B B A ss it RENY
i nt er connect stamp tdd2461 there@HLg festRentByusedstiapésnaml ssickyghate Mot 76%pfoocessor (e. g.

an x86 m croprocess r%} it my contain a plurality of m croprocessors
for confi gur FiaHneFad e HB%?%F“% O%th 821 as a nulti-processor system The

menori es 1§23 lnclMd,emaeﬂ%bmnﬁm@%motew&measys&ndmaaieCprdsgacmdmaa apcess rremory
(DRAM), as well as a read only % such_as
FLASH EPROM p’iS’PVldF @ Interiage thPh%“Oé*‘gﬁsfPl@ﬁﬁee endggsdd1 t%’ﬂtf&é)@%%&%é%?f%@% devi ces

such as vari gypfodine sl né&g dndBRaklbut YRS Tac€Y00. FORExAIRI wiBNRky typically
i ncl udes dynam c random access nenory (DRAM and hi gh-speed cache nenory.

I n oper at i onwindew 49 jineludedin ysesingriase 410 mayxevidoiorpdats aBendeesshH igks ons and
data for exegff eglé?il‘,kéd oml%gug%{%-g%t RS H.cSTQ. a8Re Mbrédkeliude one or

nore magnetic disk or ta drives or optical disk drives, for storing data
and i nst dbict sesisn seomplste, byealgpingaface Yy may bestermipated, fog reé)@émweédeeat | east

one nass stop‘% @()srgt%msfég%elr éér@d%e g mof a disk drive or tape drive,

stores the operating system and application software as well as data, such
as recei ved nessaQes thnbred@otiseesiomnsis ca’mglewd,%ldshemﬂagbwwrmqmc mainhe

conputer 15s i gt‘iengugr%g' 7% 1 (? fan dl%Play tHfgx%sﬁQ%f e bp;%{((gxtgégs%ﬁé tf?é ﬁn\«{ﬂr i ous mor y

portabl e nedia
(CD- ROV, or classraont E»gagtcmﬂ debruecﬁngt Onenf the)hmndd:es mﬁnmm;alladafwkew th(:'l :

PC-MCI A t t d i q th . t
cystem 830 inethSr EPbsredh PR e abEh REr o F Rera® ABtebb pute computer

interfaces f o¢ntelfls cfovhiidboaediviraios;, 758 Hawacthyf tidlyreaouesessigiseambe an i nterface

829 for data co ni ions yvia a etvvo 830. The ,interface.829 may be a
modem an Et AEPIA g?% ﬂEﬁ'mé%VS e ?eséﬁé%ﬁ?‘?(ﬁ? gtegdees T Wiat | ong

device, for digi tHn'sofh@l&ﬂiﬁﬂdlﬁﬁhﬂs%éb&ﬁkdﬂﬁéds@étﬁfeﬁt)dfb@are\pr@ud%ﬂtm&iﬁg830 The
physi cal conmmuni cation |inks nay be optical, wired, or wrel ée g., via

satellite, cédphaAgrobal FOVW_‘?&F\F%% rIR)S“Ch?ﬁ*Pﬁ@“l?Bﬁp‘E}P@rasé%‘%Pﬁ Yemay
further bhecl ygfeARRISORE! B08s bRl haWesBred@ht ®mputer system 610 and remote

attendee systems 140. In some embodiments, Citrix GoToMeeting (by Citrix Online
LLC of Goleta, California) may be utilized to provide the breakout session features
described above. Each breakout session utilizes a separate session, which is accessed
by the breakout computer system 610 and remote attendee systems 140 associated
30  with the breakout session.

FIG. 8 is a functional block diagram of a PC based implementation of
computer system 821, and is illustrative of some embodiments of various
programmed computer systems illustrated in the figures described above. The

exemplary system 821 contains a central processing unit (CPU) 822, memories 823
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826 for interconnection with a display 827 and a keyboard 828 serving as
the respective user interface. For exanple, the conputer may include a

gr aphi cs wohsyegtierst o drive the out put display 827. ThePpoutysadiodsmpt ay 827
may include a cathode ray tube (CRT) display or liquid crystal display
(LCD). The input .contral

30 gevi-ce [ j f .t he
system 821 4 PREPTE" lflﬁeggg‘eg%bg?g%%% g“ldf o?rﬁ{hrl]%g?l ?@@%?%Jﬁgsﬁ%ﬁeg ic and
ot her key i nfox8eahicaprocddser)j orpunacomtaind pslitycdsnifroprocereors yart em may f urt her
include a cursqr control devic shown) . such ckbal I,
stylus, or cES8PMH t&‘%ﬁ?”i‘% erlf&e;%‘% %% g1 w‘ﬁﬁ%prgge‘ﬁ%oas Eeél? i ];%gﬁ %P%r?eé%? 828 to
t he system 8ataay mag mémes, wohaettymmic andans ecceds mednesy (RRANM)Hsoedli ons.
Each conputer system 821 runs a variety i i r .and stores
data, enabl i ?r“ga‘i?ﬂ‘ieorgg‘ R F‘r‘ﬁhé‘tségjhog\q’sa"ﬁpé{%ﬁﬁ’ea %$ﬁ1%%t1{gjrl\g’§ggh®bkf ovi ded
t hrough el engRd §s&HC82 1 A%k0 cTudRB thaSsloragidhioes AViss vaeibudikk &8s, ttapei npl ement
the desired processing for the inventory service or the grocessing of

requests f or diiyRsedie oFRe maie memogstypieplty ngluges dyngmyp ;andamAcCass BIEROR; agram of a

gener al - pur pasRA G JRVEiBA-s5e4a bR nR&lory. Wi 0p BratiShy tHe@RdiR mimbhestéreniat i ons of a
server, and Is illustrative of some enbodi nents of the programred conputer

systens il | ulestapsigns of ingeictionsiand data dyersqyion bne £PU182he exenpl ary

conput er ;gystem | Heide@he Bf A6R$chic Mkl or (4R ivesd#2, menori es
933 and é?l i nter g@#ﬂ@%@%@tﬁé@%ﬁﬁ%g CIeDU 932 rragy g:orllt a?rn% sliv?lgl e

m cr opr ocess opticabdiskudrives, gt soringadafsl and nstrustions fomiee RFIRIE 835 oF g afuser
conf i guring %Eefo? 9%59% Lt (B b3 Stolibe %{5@31'111 B35 RHACHRAR BF 2 U H/R orAl t hough
such, conp 931 may

not illustrated as , uter syste 31 conprise a plurality of

di screte conpipt drives yiotes e, optfiing eysteonadappliFatiorasodiamare asetales Kav4uch The

menori es 933 incl.ude a main gt ndjxass storage
devi ces such®¥S°PEBUEE 8 d@;&%é’%?'af%gg%é?ﬁ% $ o6t %mn%lﬁ'e fr@?n nenory

typi cal | y5i neysuates? Idymaaticineladdom @ ovesdrives foy vgriqudRANblamddini sgbb ayfeed cache

menory. I n operatjon, the i n ry stor e . |

i nstructions "SRRy Ad%gﬁ%%?“ﬂ&é%{j’% 8%Y%quﬁé@%b§®2&s%d%é}ajﬁgggc@{ orage nay
i ncl ude one @pn-NEIEEE ARGV Adapdt k. PC-MGIReaddpten) ésinput anp oirpal dathi &id dr i ves,
for storing data and_instructions for_use by CPU 932. At | east one nmss
storage syst &pfedasn %?@Flgrcé’mpﬂz‘tefﬁysﬁ'?"egﬁorm of a disk drive or tape drive,

stores.the dat abagg s $20%lsh MlideY 6l @myors Bipwt/ceput Tnafacesser st or age 935
may al so include one or nore drivegefor var i ousf “(c)g I tmedi a, such as a
fl oppy di28k, cemegpigations. ghawn by wayghexamply a5 an sy a? 4 or an integrated

circuit non-yghathkfiolB iR DheRHARBS. IR ifterfacd SPCMMTbAa @odbibParciEtagrhear) to
i nput and output data and code to and fromth uter system 931.

] co
The syst em 93ardgr ary qtherlaperenrisndaty POWP‘@CEFWB%‘?C/VB’E{ Lfisftacammypicatiqns
conmuni cati ogg varﬁﬂ?%e@%a Hawoad 838X 8P by skl @mnuMi@tibheks Y He@ptichdt a

wired, or wireless (e.g., via satellite, cellular, or WLAN network).

25 The computer system 821 may further include appropriate input/output ports
826 for interconnection with a display 827 and a keyboard 828 serving as the
respective user interface. For example, the computer may include a graphics
subsystem to drive the output display 827. The output display 827 may include a
cathode ray tube (CRT) display or liquid crystal display (LCD). The input control

30  devices for such an implementation of the system 821 would include the keyboard
828 for inputting alphanumeric and other key information. The input control devices
for the system may further include a cursor control device (not shown), such as a
mouse, a trackball, stylus, or cursor direction keys. The links of the peripherals 827,

828 to the system 821 may be wired connections or use wireless communications.
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30 comuni cations via network 940. The interface 939 may be a nobdem an

Et hernet card or any other appropriate data comruni cati ons device. To

provi de tWe 2rwHast4Sry service to a | arge nunber of user ®CTiUseotoOBE@ST ace 939
preferably provides a relatively high-speed link to network 940 The

physi cal comuni I i I g., via
satellite, cellul fr"hgomp'v\%ﬁr\(gaétg\?\gr%ta gﬁ% tph@ﬂmsoﬁro Sﬁ‘géﬁ%ﬁ?’gg system

may conpri sedasa,raibhihg aneoranoreitignctioppeiadlie ltsosmtecfmmmomdedsmtgm Al t hough

not shown, t ste urt ncl ude | out put
ports for inf EIPE% E]f‘fg#%g ;S anfi}éﬁgderHetwoq(agﬁgﬁdg‘ggﬂﬁ%hglgar giy%{r the like 5
serving as aphbeksihg &S ele ininesry eerelceédmepméssmgbf/nequdm fexemvemltory)peratl ons
personnel may interact with the system 931 for control and programm ng of
the systein f¥%HfTenote terninal devices via network 940. The conput er
system 931 runs aprgay ised fin@fonalibdkGRdgram 6f PEagbpmpaRdtosbauressime dat abase.
Those skilled in the art wll reco e t hat t(lsﬁ.e.lﬁ‘on%uter l_éstem 931 10 may
run ot her pr&Ys Hhish M/%Ffo%%ﬁ&cﬂg ‘%&tsﬁrﬂﬁ%én IS {ASEEYe OROMG ch, the system
931 need not @FbdditheltEorthd hidgMBiniddREm E@t&r iyBté@Rtiaksitate@inthCRgred deb@ibed

functions. Also, the system 931 nmay be inplenented as a single conputer
system or asa@vm stributed system having nultiple appearances at different

nodes ongetwork ﬂlﬂeféxe&{aﬁr}%%ia{é@ws&np@nt@hﬁﬁ@ alcaqtiamsroe@mghﬁl& (Gt ens 921
and 931 are those 15 typically found in genera Pgjurfgose conput er systens

used as serveiks memnk%wtané as mt?ié@@é‘ﬁé’lls dhfiioRta{e? Higlal s, and
the like. | nmflcqﬁ‘grooegg?so? BRARG urgﬁ o'f &H&Qﬁ@&s&% fb?&f&lﬁﬁm%ﬁe br Oad

category of Ssuc uter orrpone at are well known in the art.
Aspects of tbmnpm«rhqumé& aﬂﬁtmulﬂielm@b‘méysm fbléhoelﬁlbwlﬂéltﬁtmﬁqdmwhaamﬂ ng. 20

R L

YT e orm o execu e code and/ or
associ at efl daftacdnnedted wa data netwdrk(ﬂ#Oo The msodriedd33rindudeyryaainmemchiane

readabl e med ug‘ﬁplggrtéeg%ogg Sng REIBA B ELUAE, A0 OfiiBbdycRlradfig BB Y Of

t he comput er & Ot~ associ a erdof, such
as various sew) ThEAERMITE Bpidaty mchﬁlﬁ@dmhammmdoﬁﬁd:c&ls memovePad) t he | i ke,
whi ch may provjde storage at any tine for .the.softwar r Al or
portions of PHEhgkFReGLF E fytlpl‘?ﬁ%ratboé‘ S HRRIMRRP Y S ?Q[r Sraggeg%%he I nt er net
or various OBMEtr&ﬁbMMIf&&b@ﬁoﬂeymm9§uch communi cations, for

exanpl e, may enabl e | oadi ng of lfd%oftvvare from on n%mt er processor

into ano2her. Thushe ‘8?‘?6?‘1‘?&%6%@ (P8 PLMPITAR2ERERF se\(a(?r éjrlg%sf(frware

el enments incl, §d1§9&%hqailstorﬂ{gQﬁiardnﬁ%{straﬁd)ngfcﬁ?@Ed W@]@ID’IQBI CAM@aesne such as
used across physical interfaces between | ocal (9 ces, Elo h wired and
optical | andmapestoragasyFiRe 9andprefgeblyya thedaan gf 4 digk R’§ or ﬁaﬁﬁ BYfgé'iof?él el enent s

that carry syeh WBYeSsedSHL e ﬁﬁ/e%f}%‘ér\ﬁ?&e VHhE &a8Sforhdd S ,m?mldo(iﬁdludei nks or
the like, also may be considered as nedi a bearing the software. As used

her ei n, unl esse eranere dyvesdon varipumryirisbls megiagpuch as velisks & ForaPaStdpe as
conput er 25  read only memory (CD-ROM), or an integrated circuit non-volatile memory adapter

(e.g., a PC-MCIA or USB adapter) to input and output data and code to and from the
computer system 931.
The system 931 also includes one or more input/output interfaces for
communications, shown by way of example as an interface 939 for data
30 communications via network 940. The interface 939 may be a modem, an Ethernet
card or any other appropriate data communications device. To provide the inventory
service to a large number of users, the interface 939 preferably provides a relatively

high-speed link to network 940 The physical communication link may be optical,

-20-



or machi ne "readabl e medium refer to any mediumthat participates in
providing instructions to a processor for execution. A machi ne
readabl e wodnimisey t ake many forns, including but not [PCEUSe@ows0252
tangi bl e storage nedium a carri er wave nedi um or physical transm ssion

Smedi um  Noncvol at I(\E\Jﬁr%legst r%/ oaf "Feﬂlté‘ o ﬂﬁllr“%‘?éw&(l nmﬂgl ﬁ’ltex‘?ﬂtﬂ\'«- g?altheor

magnetic di sWéred orage evices in‘any ter(s) or
the liKke, sucdsmmermmterbmay&edptmarrrqnhﬁmmbr dthne typieiotf hospo@mputcr@yﬂemtl on, etc.
as shown and descr bed. her

st or incl ude dynam c
memory, such as R %%Hﬁ?% B tgﬁiyﬁ%egl %&r{‘bﬂt@gﬁeﬁlmc ea o ga% ible
transm ssi oninfpaddudpit I@Gﬂtauﬂbe1maoﬂnedtloﬁahﬂheﬂocatdispley and a’le:yamld bt ﬂhehkelOopt ics,
including the wires E)th cor%éj setAﬁ bus %thl n_a conputer 0&é/lstlem Carrier-
wave trandm &EYBRahRipcal vsernterfpcs. AEMABYS-dhe SEEPRYLIONT PETRRt  agnet i ¢
signals, or af@hihith thY sysicB3 1 BVREtrsIUGE pRsgrdnifing ofdB eystdneGokiterhory radi o
frequency (RF) and infrared (I R% data communi cati ons. Common forns of

conput er - r eataBingl davisesvie ReMOFH?49- i ncl ude for exanple: a floppy disk, a

flexible disk, hatgl Qjiter SRUALHI 1CruhSPRarichDAPYliRLOR ProfiahedidGr@di um  a
CD- ROM DVD or DVD- ROM aerrli%ot her gtlca{lleayrsr?ad?%lﬁn urllgch cards paper tape,

any ot her ph?@ld@}@basgt dhesge WE@IQ}MW’@VHI wa@&n&eﬁ%atﬁw CRBIPBIST systeRAMl a PROM and

EPROM a1 LA i Sdr pRRfar! Afor RBHRIN: GAASOLrAaL! s 4t thd sfelind D8I viave
transportlng ta or irn ructions, cables or links transporting such a

carrier wavepeasimoasiyidistwiste wasdnafor venietstrolve zeletedPustionsoplses ther 20
pr ogr ammabl r of these
Wagsge\q 681 HAMLd BRLRLAATLE DY 5889& efifor 48, e

forns of co e rea e invo In carrying one
or nore sequeymhayﬁngmmltlplle ammaeanperssat dlﬁﬁ;tqnowesmaetwoltk@égsor for execution.

Certain aspects Oﬁl&t cr})?nplgg%/n ncgoln?amed %oghﬁutglgsry%t\éﬁg 62 fén%rg%'i'taﬁ: thésléCh as

execut abl e code a ase sof nment the vari ous
di scl osedsf ut}@ﬁdany”lscunaﬁng@eml purpask icomputamesy stes Lishe as)sr:rdm fvmrlestﬁttlomhym cal

systens, linked b Ioc or wide ar C i cat ng networ At
di fferent tiRES ?/?0“8?’“?5&“? ﬁlgtegf“ngﬁ’ ngg%ﬂ(teagrf% cglﬁ °mp8“ 1358 for any

or all of thﬂﬁ@ld&@fdl‘é@‘é@:ﬂﬁé BigRdtBegdRyofisast cgnpufer sSbiap@gsts tadira weil be carried
by el ectromagnetic rredl a. The various data conponents as well as other
files relati ‘Ylbmé #he inventory system devel oped may reside in or be

transported via aaVpils®fihe@échbiqhésutiited H&dﬁe&hay%}éﬁibﬁcﬁbd ﬁﬁﬂb@amﬁhﬁﬂgude t he
menory of the conputer processing systens as .vari ous

seni conddlt oPragah ASPEES ot hp @Cmql‘?gé(énaychestﬁo%ﬁf Qfélé Bfﬁelucf% &r| ‘W%‘%‘?f
gener al - pur pgs&,GaIRY ttﬁﬁcaﬁy $ BEFormAflex QutaBRIcbHOMNR/ R Tassobigted @fitﬁ vwatR may at

ti mes be communi cated through via a network or various othe
carried on or embodled in a type of machine readable medium. “Storage type media
include any or all of the memory of the computers, processors or the like, or
associated modules thereof, such as various semiconductor memories, tape drives,

25  disk drives and the like, which may provide storage at any time for the software
programming. All or portions of the software may at times be communicated through
the Internet or various other telecommunication networks. Such communications, for
example, may enable loading of the software from one computer or processor into
another. Thus, another type of media that may bear the software elements includes

30  optical, electrical and electromagnetic waves, such as used across physical interfaces
between local devices, through wired and optical landline networks and over various
air-links. The physical elements that carry such waves, such as wired or wireless

links, optical links or the like, also may be considered as media bearing the software.

As used herein, unless restricted to tangible “storage” media, terms such as computer

-30-



t el econmuni cati on networks. Such comruni cations, for exanple, may be to
| oad the software from anot her conputer (not shown) into a server or into
anot her nwoDworkiigi4enent. Thus, anot her type of nedi a thacTrsgolomanst he
software el enents includes optical, electrical and el ectronagnetic waves,

such as used across_physjcal.interfaces Sbetwen | ocal devices. through
wired and of¥ &g a'ﬁ%‘f/aﬁhé“?ﬁlé‘{%re%é A n?)‘a\%éwnm@lgﬁa&cslpaé?sr@ for‘{%zﬂ.g Hence,
operati ons dgsGEidieth apevesoayr decthri ed out by execution of software,
firmvare, or mcrocode operating.on a router or canput.er, of any. type.
Addi tional |y, codempgins e 1Yy 8Y, tHe BigBY g)[f?’&dga‘h‘ﬁ&%g %Lg nf’ﬁ"%{lﬁeg f orm of
conput er 10ipsthrtGE1E 9BrdgB nBnd, @ CaRicEw e mdRLH 6EpHYSIdS, tragiiniegddn code,

interpreted code, etc.) stored in or carried by any.c? ut er .or.lgachi ne
r eadabl e Smednashigm. Non-volatilegforageymsdia ip¢lpdes fox eranple, sptical ghuaghetic figksay ecut abl e

code for any,gfadhl opfhe Lfife DI RIAY i RlRURS: WY sicass sy béusilor age

medi a or be carried el ectromagnetic nedia. Storage nedi a inclyde the
menory of t Heimplemprsshe whita noditicerrecsion.fc. apthery 2pd dassribaddireis t Yolale el ement s

of conput er sg(fdac’%%%ﬁéfid‘ﬂcﬁé{é&ﬁﬁﬁlié RahofYBch HPRhiN nRnRRY 8ITHCRE cbpiéte Wi r el ess

controller, as various sem conductor menories, tape drives, disc
drives and tieforik @angible transnissian mera eludeeoaxist eahissecopasr vare AN Mg be
communi cgt ed_t.hr 1 Ak QM hirPd A&l eGQIMURisat | on

net wor ksfb Suofhc%gnl%grluaﬁ}g}c}g #@%%@Qt%tgpgéieaﬁ% Se, ﬁ}aygﬁptosﬁad thel sof tware or
an updat e t hesveafandniissior2fedia contpket the fofmef elstioiny elpgitomagngticwignals.s s
controller. Thu anat her type af nedi . . re elements
i ncl udes optalc8l<‘f|%,b OEF%&W ?’%Sa%ég%%s(lttl%ﬁe§g]!tle?%t%£glﬁle i%dlglgr\%use?lagmggdgaused acr 0ss
physi cal i ntigfrira¢ dR) beth weemuhiogtans.dEvthunes fortak pHengipurirreadalzn thedipt i cal

| andl i ne networks and over varioys aifr.-links. 25In, this. discl t here
are descri betgg%ﬁﬁ/m‘rf]lﬁge ‘\éf Sﬁﬁaél?ﬂl%ﬁliﬁ’ﬁ%glﬁlﬁ@%?b%eféﬁﬁgarg idis& %%é'ggiééé?e’ect
matter arg bikk oehef Rl RXIS MRS, QICD-ROM,@BRLI DVDYROM, ahgother dpéicainder st ood
that the disclosed subject matter is apEbI e, of use in varilﬁag[s otper

conbi nat i onsMeHEM SRR eaf € 18P6) AP0 PRI HPragh ISHET i RASEIF Pt at i ons
within the sgpre, M RPROMEAE EPROM AEEAISH-EXRORS aytothemedniory dhipsr  f or
exanmpl e, those skilled in 30the art will recognize, or lﬁ% abl e%é.o
ascertain, UEITHEENA CHHEEWREAFRNFROGHNE A3 tac stporint &2 b ehor IS EPBRYY B, ui val ent s
to the specifiif,sHhst RACES APLiHRF AeAGMRN WARE hcbaputbasretiRr Such

equi valents are considered to be within the scope of this._i nvetgti on.

Addi t i on2l | yprogmmmablsisieviet cantiead RiogATMAE O8nBrfitrslatan May o8 ths rms
combi nati on Sofacgglpétgp&thﬂ'@trééagﬁle e dia ey R iR d e @dryiSond @B mbiebed
as

her ei nabove, . .
sequences of one or more instructions to a processor for execution.

Certain aspects of the invention relate to software elements, such as executable
code and/or database software used to implement the various disclosed functions.

25  These functions may reside on different physical systems, linked by local or wide area
communications networks.

At different times all or portions of the executable code or database for any or
all of these software elements may reside in storage media or be carried by
electromagnetic media. The various data components as well as other files relating to

30  the inventory system developed may reside in or be transported via a variety of
different media. Physical media include the memory of the computer processing
systems 621, 731, such as various semiconductor memories, tape drives, disc drives
and the like of general-purpose computer systems. All or portions of the software

may at times be communicated through via a network or various other
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wel | "as variations and nodifications thereof which would occur to persons

skilled in the art upon reading the foregoing description. The

previ ous We=erwpsisn and figures are provided to enabl e pamuspessnsskil | ed
|nd_t]t1_e art to pract ihce t he various aspects descri bed herein. Various

nodi fications,to 5these aspects Wil | . ' h killed

in the art, %heﬁoqlﬁlémlﬁ%thoélrr}egsoﬁ}r(sr ngﬁdbf%'g‘%&‘é‘g %ﬁg%)f%%;}g@h@%?i Eeettoé%gﬁ?ezd to

ot her aspect sofiwbitifiom ahether campstea(net shotvn) inteensbedr bointyeanthet netdorko t he

aspects sho her ei but,is to_be.a rded t full s C. pstent with
the Ianguag\é\ggmﬁr?tné‘ Fﬁ%ﬁ%?ﬂéeir preeoffglreglr?glga? c")‘yg)ﬁarg eesr?gt r‘?Jtarei eﬁla?%és lg{;l?\%eal ar is not
| nz ﬁnded t o pmaal, cleaecaAndd ebtyonmzetticunlves sucipre obdd acaiss physsalsih@atfedds but

rat her "one 10or nore." Unless ecifically stated otherws erm
"some" ref erEetY"Se“olH‘éa?S?Vl?Fﬁr .O“ﬁ’ﬁg’ﬁ% (?pﬁ‘c%/lﬁaé’d ERATVPIRE 2 e0 i ncl ude
the fem ni negapgdkgneut er gender (e.g., her and its) and vice versa. Al
structural and functional equivalents to the el ements of the various

aspects descri bedleEARGHEARS dersried pRYE J1ay be cpRSH OWbY KFFWAN 8F | ater cone

to be known {gtRO$8mRhre0bCthidadcydeSdietating Bn b Asiterlok c@hfute P aRsybel

i ncorporated herein by 15 reference and are_intended to_be enconpassed by
the claims. Kdidonedly, Cadstorimgleaestinsouielioprsrtionhmey be i (8h R of PR Hedi cat ed
to the pypli %str%c%ﬂtin érél BhAldBLohRe cdde, bbjSN SbRMRIHréldicBet, 80.) SloR@ti% ONi C
presentation, the systemconprising: a console interface programed to
provi de a preseniaittyomy computed orinpacking sgredatiomeddny ect i ng vi sual content to a
presentation di Sg,kfé/lff&%ﬁ&ﬁ/ﬂl@svglﬂg B ﬂs&{th{ar&eﬁ&t%l@fsode%&{ﬁ%?alﬂ)af thésg! pants; a
camera configured to capture Vi 80 data of the resenter; a mcrophone
confi gured t progeuntming elaongits mgtresidsfin sthemgpmedia ot be carpgrebyorleqromagistiogr ammabl e
conputers prag d to rec. il‘ﬁ&etih

ra _
fromthe mc Bﬁ'o prage medig Il sugﬁﬁglgmtﬁ}fef%?g% ggrggj&%ﬁ&%f%enﬁh‘ﬂbp data

15  other storage elements of computer processing systems that may supply programming

efvgr%%st
5. YR S)

to the wireless controller, such as various semiconductor memories, tape drives, disc
drives and the like. All or portions of the software may at times be communicated
through the Internet or various other telecommunication networks. Such
communications, for example, may be to load the software or an update thereof from
20  acomputer (not shown) into the wireless controller. Thus, another type of media that
may bear the software elements includes optical, electrical and electromagnetic
waves, such as used across physical interfaces between local devices, through wired

and optical landline networks and over various air-links.

25 In this disclosure there are described only the preferred embodiments of the
disclosed subject matter and but a few examples of its versatility. It is to be
understood that the disclosed subject matter is capable of use in various other
combinations and environments and is capable of changes or modifications within the
scope of the inventive concepts expressed herein. Thus, for example, those skilled in

30 the art will recognize, or be able to ascertain, using no more than routine
experimentation, numerous equivalents to the specific substances and procedures
described herein. Such equivalents are considered to be within the scope of this
invention. Additionally, the scope of the inventive concepts includes both

combinations and subcombinations of the various features described hereinabove, as
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the presentation display, encode the inmage data, audio data, and visual
content as outgoing data, and transmt the outgoing data to a plurality of
renot e atwerdmelri8pst ens via the network; wher ei n t hecprusgoiansebt e
conputers are further configured to recei ve incom ng data 15fromthe

ncon ng. dat e priecanars i catus ey Wi o R Rl bERPR AL, 00, o

pr ogr anmmabl etfﬁ@.f'fﬂlﬂéblefeadlﬁﬁdleéfoﬁgbih@ﬂtsbyptﬁﬁl i n- cI ass prograrmabl e systens,

each programmed tQ exegute an. educ onal exer. d_eac ed wlth
a display and in ﬁ?e RIENI OB F SIPIOB YL AT S ‘Howg?ﬂsato CP% e pe{soﬁ ﬁlgﬁ%qdur ality

of in-class paht k€iRdRe th vatiblistdspdcys deferided h@émcIVaSSuspn@gﬁ@nnmbbe syst ens
programmed to execute the educatl onalg)ntgxerg (g Bd to ?g}%gperat ed by a
respective ofEsrsPectiavibereadily prrarent iBpse sKUIEE g adaa DY t he network
252. The sysiaRifks cfélﬁﬁéméem%h‘?ﬂﬁ|aBp11eH|ﬂ@otlﬂ61%}5@fmﬂlhh§ tli‘ecmajmk areshoand

out - of -cl ass programuabl e systens are each pr u? to &@C&Pa]?gﬂ% data with
a renpte coniundpdie bsdimjited 1@ Bleéﬁﬁ?ﬁ%iﬁb@‘”ﬂ]%f’cr%{nvh ki te %a"r"@??lﬁ Bee
systems. 30 3onskhGt W¥FIR rfdr%flagel iRt IvheYdieFefiréhct Reanl@h@ irbdhe Qﬂglﬂ@frﬁ rol
interface is programmed to difrect visual content to a plurali

present at i onneliistghdegldo mean Yanewneenllypng Hwless pegifically sgptafed. '&‘Fé%tger One
parti ci pqpt S or mbi® gﬂf%ssosrgeém&ﬁlé/%a%éal Aer®RE Rl @En 8¥Rlee e iCol Ralomed to

transnit the visual content presented on the plurality of presentation
di spl ays to thenoqmsun aieumgsctdmer(egnhle) inelnéntie fnyyine endsnapien servler (f-WeT k. 54.

The system of %qc)%% a be vel% ! hﬁl stﬁ%ﬂpgl aﬁ& ﬁglctl&apé v@deh{'(s% afe %&%‘f‘t

progr anmmabl e em; eac nprising rea out di spl ay,
the various aspects descrlbed throughout this dlsclosure that are known or later come

to be known to those of ordinary skill in the art are expressly incorporated herein by
15  reference and are intended to be encompassed by the claims. Moreover, nothing

disclosed herein is intended to be dedicated to the public.
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a breakout canera, a breakout m crophone, 10a breakout speaker, and a
breakout i nput device; wherein each breakout programabl e conputer is
progr ammewotzeippnemsde a virtual whiteboard on the breakeot/useeploanzst or
nodi fying a diagramin response to the breakout input device, 15receive
i mge data fﬁﬁﬁl%@ﬁkﬁ&ﬁgkOUt canera and audi o data fromthe breakout

m cr ophone, encode {he I'mage data and audi o data out goi ng breakout data,
and transmt the outgoing breakout data to a subset of the plurality of

renote attendee systens.wvia the. network t ] ifjcations to the
di agram made?'i %S?%t%%gﬁog &{?%al}ehheed Orglg eosﬁr%tat%%p%ltg %e\?{l ((::CEEHP gmtghe subset of the
plurality of acanplkéntatfice peheeansyat ©peovideredpreecwiiorecaptrobidedacuidi o data from a

renote at{endee systemi.ncluded in the bset of .the pluralicty,of .renote
attendee 3yst ens,aqﬁ?ﬁﬁn%ﬂff{u?m%%{orae%rﬁe{)% ° %‘3?1?')‘/ 134 W\Bnlg;l’yta%lu%lrltgé)lgout
speaker. 25 in-clds patitipantd;or participating in a remote el ectronic

presentation, the system 30conprising a ogranmabl e conputer with a
di spl ay, audp &8t ﬁmﬁgﬂ@@it%@puﬁﬁﬁldF%gﬁ? 0%98‘@3’“&& operation of the

progr ammabl e, GRIFBEHARE contidfeditdlcdpife RiRQARTTEAEE fresataput er i s programmed to
receive incomng data froma
one or more programmable computers programmed to receive image data from the
10 camera, audio data from the microphone, and the visual content displayed on
the presentation display, encode the image data, audio data, and visual content
as outgoing data, and transmit the outgoing data to a plurality of remote
attendee systems via the network;
wherein the programmable computers are further configured to receive incoming data
15 from the plurality of remote computers via the network, and in response to the
incoming data output audio via a speaker, and interact with the console
programmable computer; and
a plurality of in-class programmable systems, each programmed to execute an
educational exercise, and each provided with a display and input device for
20 operation by one or more of the plurality of in-class participants;
a plurality of out-of-class programmable systems programmed to execute the

educational exercise and to be operated by a respective one of the plurality of

remote attendee systems via the network.

25 2. The system of claim 1, wherein:
the programmable computers and out-of-class programmable systems are each
programmed to exchange data with a remote connection server to exchange

data with the remote attendee systems.

30

3. The system of claim 1, wherein
the presentation control interface is programmed to direct visual content to a plurality

of presentation displays for viewing by the plurality of in-class participants;
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renmote conputer via a network, and in response to the incomng data (a)
display a first live video feed of a renote presenter, (b) output a live
audi o f eadtoabivheldsenote presenter, and (c) display in aCmusdawosi2sual

content selected by the presenter; and wherein the programmabl e
conputer is further progr : '9 1 ducat i onal
exerci se on I *Pendt € rgéi?ﬁggagzrg gc{d?n%n&%gﬁr}%%rt%gﬂ .Ing%éqrg%%@gﬁ%eg u%l aimb5,

further conpri si ngnteat priesentd oo e plimality of pevéntion disdiaps fortipuplutabtytofe
progranmmabl e computer; wherein the progra bl e conputer is further
programmed to encrcﬁﬁlggeaaﬁtan{éfg?ﬂ%er{ﬁv'igiﬁﬁl t|Wc())rrll1(rT'20ei ved fromthe mcrophone to
the renote conputer via the network; and in response to operation of the

i nput device send a notjfication to the presenter. 7. A nethod for

provi di ng’ an4'e&E"cfylsE‘}m ‘gjckfﬁgeﬁftg?ricé’ﬁ’,pr‘flﬂ " met hod conprising: 15providing a
pr esent at i on, pREdAtREOREAKDMIrbdtmMaple esapitarsystads eachlcompaididiigy of i n-cl ass
participants; utiljzing consol e interface programred to provide a
present ati on cont?’B‘]eal?OHfgﬁl?l%e to direct visual content to a presentation
di splay for view figrelout &ndpd urality of in-class participants; 20capturing
vi deo data and audi o data_of the presenter; encoding the video data, audio
data, and vi sual %b‘ﬁ%@‘iﬁm&‘l@ﬁ‘%‘yed on the presentation display as outgoing
dat a; trqgsm’ tti ngpth&uPifeti@iNgddata to a plurality of renote attendee
progranmmabl e conputers via a network; 25providing, in the presentation
room a pluralityabfakont wpuigievise;ogr ammabl e syst ens, each progranmmed to

execute an egduca iegﬁg re%%{ﬁﬂogﬁmnﬁﬁféc?ﬁliiﬁtgp%fﬁ}’dggé%qﬁé’at'bh a display and input

device for operati y one ol nore o urality of in-class
partici pants; provide a virtual whiteboard on the breakout display for modifying a diagram
in response to the breakout input device,
15 receive image data from the breakout camera and audio data from the breakout
microphone,

encode the image data and audio data outgoing breakout data, and transmit the
outgoing breakout data to a subset of the plurality of remote attendee
systems via the network,
20 transmit modifications to the diagram made in response to the breakout input
device to the subset of the plurality of remote attendee systems, and
receive encoded audio data from a remote attendee system included in the
subset of the plurality of remote attendee systems, and output the

received audio data via the breakout speaker.

25

5. A system for participating in a remote electronic presentation, the system
30 comprising
a programmable computer with a display, audio output device, and input device for
operation of the programmable computer;
wherein the programmable computer is programmed to receive incoming data from a

remote computer via a network, and in response to the incoming data (a)
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providing a plurality of out-of-class progranmabl e systens programed to
execut e 30t he educational exercise and to be operated by a respective one
of the plwoabiwysws renote attendee progranmmabl e conput ecs/vse@ob@snet wor k;
and providing a plurality of instructions via the network to the plurality

renote attendee pr.ogra Le ¢ ters, Ld r ' k: each of
the plurality of (ﬁgﬂfﬁae lrgﬁveenv ee%?doogééﬁmégﬂgs%zéﬁbﬁf Iél!rltglﬂtsc1 olﬁlggﬁélggm t he

;s':] eps gf ; OIr ecei vieewpofitheremotagmesegter) ahdi(c) displpy and wgpdoWeisualsostentcont ent and
the video data conponents of the outgoing data on a visual display included
in the renote att¥ ﬁﬁggﬁaﬁﬁ%ﬁ?ﬂtﬁb%& conputer; 5outputting the audio data
c? {rpo gent of whéleianBtll gegagintdleaotipatetis Sperk progiammeadde dpdrate vhagha enot e

att endee programmabl e conputer; operating, via the network, one of the
plurali ty? of out -W@Fé‘gERWB%FF%&%‘??“?&%@%@W?W@IOnﬁ?é“pr‘f‘éef'hod of claim
7, wherein the plurality of instructions further causes each of the
plurality of renmote attendee programmabl e conputers to performthe steps
of : capturinf Abiiystemaafglaim SalBaAOBPEEP&ndee at the rempte attendee

progranmabl e, GoIPsRE whikRPRGREHs AGdib RPpubkdhOpro@hanblelcb@pitenot e attendee and
transmtti ngathe encoged audi osdatlah@iua thé;prn%tv\orkeforpusé in the

pr esent at i onwhereimthaprogigmmpablerrompater isifether prostREIed;th chqede prddEadsmit | on
control ipterface,, REQHIAIE he hAcBbERE to WL Sdite ERRMIRRvid Re RetRbitf al i Ty

and in response to operation of the input device send a notification to the

presenter.

7. A method for providing an electronic presentation, the method comprising:
15 providing a presentation room accommodating a presenter and a plurality of in-class
participants;
utilizing a console interface programmed to provide a presentation control interface to
direct visual content to a presentation display for viewing by the plurality of
in-class participants;
20  capturing video data and audio data of the presenter;
encoding the video data, audio data, and visual content displayed on the presentation
display as outgoing data;
transmitting the outgoing data to a plurality of remote attendee programmable
computers via a network;
25  providing, in the presentation room, a plurality of in-class programmable systems,
each programmed to execute an educational exercise, and each provided with
a display and input device for operation by one or more of the plurality of in-
class participants;
providing a plurality of out-of-class programmable systems programmed to execute
30 the educational exercise and to be operated by a respective one of the plurality
of remote attendee programmable computers via the network; and
providing a plurality of instructions via the network to the plurality remote attendee
programmable computers, said instructions causing each of the plurality of

remote attendee programmable computers to perform the steps of:
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20of presentation displays for viewing by the plurality of in-class
participants; the one or nore display encoding systems are programmed to
transmt wbeowmsssas content presented on the plurality eCTarsesiens@si on
_cli_lhspl ay?‘ élo ]Ehel plurality of renpte attendee systens via the network. 10.
e nmethod of claim?7, erein 25the plurality of instructions further
causes each of tH%CCbW'Eﬁ'gF]PPtﬁoﬂﬁ%Ftémte attendee programmabl e conputers to

perform the step @playdahangml tetént BRbhagiiso wath borapanenp uf e oltgsiaged i n t he
presentation room and the other renote a&ten ee pro rarymbl e Cco ters.
3011. The method of cHaRAR VikAkFNIGY ipgladediiny F?‘Fefteg‘f‘e ASPPEE nﬁ further
causes each of the plypmphitsyy of renpte attendee programmabl e conputers to
performthe step of: provide a control to_enable control of the field of

view for 1he di spumpting thaadiq daiacomponert 8RS ABIgPINg RN LWEYST ng data.  12.

The method of claim 7’incfll!t{feﬁri‘d:"fhe‘ise‘,:h'imé!:rfﬁainﬁegipr&l%'jarﬁﬂlaﬁlel@blblf)@ﬂ:ﬂ;ty of breakout
programmabl e conput er systens, wherein each breakout programrabl e conputer

system conpri ses aetsHemkinihe aetpriagne of thy Rabiytof gelaeferlass PremmERAbSuL

m crophone, a br eakougégaggker, and a breakout input device, to performthe
steps of: nodifying a diagramdi splayed on the breakout display in response
to the breakout input device;

10 8. The method of claim 7, wherein
the plurality of instructions further causes each of the plurality of remote attendee
programmable computers to perform the steps of:
capturing audio data of a remote attendee at the remote attendee
programmable computer;
15 encoding the audio data of the remote attendee and transmitting the encoded

audio data via the network for use in the presentation room;

9. The method of claim 7, wherein
the presentation control interface is programmed to direct visual content to a plurality
20 of presentation displays for viewing by the pluraiity of in-class participants;
the one or more display encoding systems are programmed to transmit the visual
content presented on the plurality of presentation displays to the plurality of
remote attendee systems via the network.
10. The method of claim 7, wherein
25  the plurality of instructions further causes each of the plurality of remote attendee
programmable computers to perform the step of:
exchange text messages with a computer located in the presentation room and

the other remote attendee programmable computers.

30 11. The method of claim 7, wherein
the plurality of instructions further causes each of the plurality of remote attendee
programmable computers to perform the step of:
provide a control to enable control of the field of view for the displaying the

video data component of the outgoing data.
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encodi ng video data captured via the breakout canera and audi o data
captured 10via the breakout m crophone as outgoing breakout data;

transm t twogotohasmat goi ng breakout data to a subset of wrhe/ysbawabizsy of
renote attendee programmabl e conputers via the network; transmtting

nodi fications to the diagram made in response to the breakout input device
to the subset of the plurality of renpte attendee 15progranmabl e conputers;
and nodi fyi np. the nthttedradlatth Spfuahiecomprising br eakout di splay in response to

data received via the network fromone of the subset of fhe.r
pr ogr anmabl "SRRIy qeflﬁﬁﬁelag‘a’éﬂrqgﬁ"f‘ﬂ lep‘fompéfelrlsxf% S g%ﬁ%gg%%l%g%égteat tendee
2 ; 32 re gmengLemgo {rﬁﬁégi‘érﬁr;n?@@ cthsvtﬁpnﬁt?i si?st&rﬁl%ombﬂs’eagibfeﬁk@ft dispaysaiatikons furt her

: e renote attendee programa i i
subser ofS the. pl URBFI §PSHHbIBT ST ENIGE P nTEE: S-SRl o o
performthe stepsgiepfe, th B&EIM BYstbfieorout goi ng breakout dat a;
di spl aying the video data conponent of the outgoing breakout data on the
25vi sual di spl ay;mestifypneta dizggam displayed o Babrsalkay &t 183Pop§edO BiGt goi ng
breakout data via the b?e%ﬁ@d%%;iut devid®di fyi ng a di agram di spl ayed on a vi sual
di splay included in the renote atteho_lee progranmmabl e conputer in response
Ej o nodi ficat |h ons emgOCTntgaVlQ@Udaé@%amr?Cb‘d%th@é@ag‘?%C%Iﬂ@a Aed gushadathes@fursdi ng t he
i agram t he vi sua i A i vi ce inc i
the reno Q att endee prvgdgtﬁglr)h%élﬁugn%% 3?%%&’@%0?%%%?&%8& nodi fi cla?idgﬁsl ?o
the di agram on t hensmstirg thelpstgbiag bieakque dgsotesresubsst phide phigality efleomets i ncl uded

[0 the Tert e attendeq, plogL ATHRSC QAR vl el deakout programmabl e

transmitting modifications to the diagram made in response to the breakout
input device to the subset of the plurality of remote attendee

15 programmable computers; and
modifying the diagram displayed on the breakout display in response to data

received via the network from one of the subset of the remote attendee
programmable computers included in the plurality of remote attendee
programmable computers;

20  wherein the plurality of instructions further causes each of the remote attendee
programmable computers included in the subset of the plurality of remote
attendee programmable computers to perform the steps of:
receiving the outgoing breakout data;
displaying the video data component of the outgoing breakout data on the

25 visual display;
outputting the audio data component of the outgoing breakout data via the

speaker;
modifying a diagram displayed on a visual display included in the remote
attendee programmable computer in response to modifications to the

30 diagram received via the network;
modifying the diagram on the visual display in response to an input device

included in the remote attendee programmable computer;
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capturing audio data of a renpte attendee at the renpte attendee
5progranmabl e conputer; and encoding the audio data of the renpte attendee
and transwbDtwiogstdse encoded audi o data via the networ k pCo/ush@olseakout
programmabl e conput er system

transmitting modifications to the diagram on the visual display in response to
the input device included in the remote attendee programmable
computer to the breakout programmable computer system;
capturing audio data of a remote attendee at the remote attendee
5 programmable computer; and
encoding the audio data of the remote attendee and transmitting the encoded
audio data via the network to the breakout programmable computer

system.
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