;e3eX4aX\\] T"@ ~ 6 T4aeo ? PROVI SI ON OF EDUCATI ONAL MATERI AL OVER A
COVMUNI CATI ONS NETWORK FI ELD OF THE | NVENTI ON The present ijjegfTogjgge! at es
to a method and system of providing educational material using a network of
wor kst ati ons whereby the educational material is exchanged in real tine

bet ween a teacher having a teacher workstation and a plurality of students
each having a student workstation. 10 BACKGROUND OF THE | NVENTI ON The

exi sting educational systens that runl on conputers are classified into two
mai n groups, that is those that are know edge-based systens and those that
are video-conferenci ng based systens. In the know edge-based systens

enphasi s is pl acBROVISION OR EDURATEONKL pMATERIATAO_ERGUCAt | onal
material to each student. 15 The student is then requested to interact with

the material, for exanpl &OMMENWATINDNEEWOBH questi ons. These systens
are typically static in nature and are dedicated to a certain topic that
uses a strict or rigid format. These systens are usually inplenmented based

on CD RGYEINyoF TE® pNepdyrrent herefore be distributed. 20 In
vi deo- conf erenci ng based systens enphasis is placed on real -tine

i ntebacti on bdtopreserdiifiventemt refraes foesmethoal pal sytstdm of protidbasi s.  Such
systens are Lnplenented b% means of shared video, possi blé shared white

boards &FUGRtHERI Gaferialu P ACEHRr o workgtagiony viisrefadihe até@ftﬂlexpensi ve
ot hoat TR SRR Reed s M bR B IR R SRRl

regard tandtahsluedlity pienidenseshchdavhigoy sidiles weuGaitiopnal data to students,
traditional training sessions usually also require the use of auxiliary

equi pnent such as projectors and di splay screens. 2 SUMVARY OF THE
| NVENTI t t i ses a nethod and system of providing
edu?gl';ri %ﬁ%@@?ﬁgﬁ ‘Pﬁﬁﬁﬁ&@%ﬁ?f@@gm re such auxiliary equipnment and
har dwar e. - Eacthddixidlie SdWABBhal S5y hbPhlPdh BmPAEabINRsiAEP RGN UST N
their own workstation by | ooking at their own screen. As a result, the

present tivousain gnoups,dliatdie shéserthatldre faowiledgeabdss d ey siemscank thobothae f ocussed
on the materjal that is qresgnted to_them at each of their workstations. It

pr ovi de$raVIRERIFULFENES; R4tLCREn IpEng ]ﬁﬁﬂ"é]ﬁég?'@és%sﬁt@gﬁémp@aﬁétmrﬁ of
Che’ bacioPHckdBHprRSA bR o BeLbAGRA LA G PR BT GUR SR filr "o

edudat i o simyisheintivi edtjuiestedus interice wilsthe @hdteibl, ¥or &BanpleXbpt i Ng syst ens.

The present invention is directed towards sharing and transmtting
educat i GRaVEHAE Predafinedatiestionsachegsesystamsuard éypiodlls statle im satire Ando

oot o5 O 9 Rl R MO P SOHEPh SRR BB RRP) | o0
appl i catar@fsuailyintide@Rntddased on CD ROM- type media and may therefore be
distributed. |
20 In video-conferencing based systems emphasis is placed on real-time
interaction between different parties on a point to point basis. Such systems are
implemented by means of shared video, possibly shared white boards or other
similar media and rely heavily on dedicated and expensive hardware accelerators,
such as video capture cards and compression cards without which real-time
25  interaction is not possible,
Furthermore, with regard to the equipment used for providing educational
data to students, traditional training sessions usually also require the use of

auxiliary equipment such as projectors and display screens.



teacher workstation is continuously captured and di spatched to each

participating student workstation. According to a first aspﬁ:gg@-rm
invention there is provided a nethod of providing educationa eri 3 from

a teacher workstation to one or nore student 20 workstations over a
communi cations network, the nmethod conprising the steps o transmtting, in
real -time, data representative of said educational material fromsaid
teacher workstation to each student wdrkstation such that the images

di spl ayed on said teacher workstation are displayed on each student

wor kst ation; each student view ng said educational material at their

respect i SeVAEARYIGE SIHOINMENTRIRY a neans for each student to conmuni cate
with said teacher during the transm ssion of the educational nmaterial to

t he student wbrkpredeniansentinediselobela meyhodhatdisistérhef preyidifg restri cting

access, upder. the control qf the teacher workstation, to any one or nore of
each o (barieng %ﬂ?f‘ﬁ@@?&ggﬁt@t requipe sychgprliaryqayiment ahardegray of the

i i . f ttenti
0cS  aEHeraliany NORKAN 00y &y RISHAS. SR S ISR LR ee, et o

he i nvention

ther & i sworksuitidedhyalovkidpost théirpiavideay Rdugahiinnbé praRbel indknfie®m a teacher
wor kstation, to one_or more student workstations over a conmuni cations

net wor k,Pre¥idgs fat #bpadisipants phefudeets so bpdoairssed ar the matagial dbatier conponent
sof t war i rkst.ation: j.nstalling,student .conmponent software
on one rrg%éa?%i &@%@ﬁ&%ﬁ%ﬁlﬁlr 3‘%?“9\% Sezﬂ}pf%‘gd?se%ﬁ%éﬂsnﬁé §MEMAL sof t war e
and st udgntbecioflementedsa 4 \Won& iAol be cBin qlér?%&%%d&igxwﬁi cation

bet ween said teacher workstation and said onhe or nore student workstations.

The t eachauiremapsrdnitcdsatediard wany othes thancthe dasiesetworkoledemreaitsef.i nput

devi.ces to.any of ,said oneg or. nore student workstations to ensure each
Studint UM IR Forsails R R oAl sHtie B hichus Brich MBreees CRICHYE oach

st udent -thé?eﬂéﬁn%@ﬁ?c@ﬁ{s?n al so provides a system for providing educational
material over a Co nication network, said system conprising: a teacher

wor kst at i on; Hrepresentineertiordielirestdksiatdositrperamdatatdnligisai d t eacher
wor kst ateld%gational material from a teacher to a number of students with no restriction on
the format or type of educational material. Any application software may be used
15 with the present invention whereby the particular application running on the
teacher workstation is continuously captured and dispatched to each participating
student workstation.
According to a first aspect of the invention there is provided a method of
providing educational material from a teacher workstation to one or more student
20 workstations over a communications network, the method comprising the steps of:
transmitting, in real-time, data representative of said educational material
from said teacher workstation to each student workstation such that the images
displayed on said teacher workstation are displayed on each student workstation;
each student viewing said educational material at their respective
25  workstation providing a means for each student to communicate with said teacher
during the transmission of the educational material to the student workstations.
The method may include the step of restricting access, under the control of

the teacher workstation, to any one or more of each student’s input devices to



t hrough sai d communi cati on network; 20 wherein data reprsgp@gthQﬁ of said
educational material is transmtted in real-tinme fromsald teac :
wor kstation to each participating student workstati on such that imges

di spl ayed on said teacher workstation are di splayed on each partici pating
student workstation; neans for providing each student contact with said
teacher during the 25 transm ssion of said educational material to each
student workstation. The system nay i Acl ude neans for restricting access
fromany one or nore student input devices to respective student

wor kst ati ons, under the control of said teacher workstation, during display

of the itheasokstatiogs dhtieleMisphey ks iRtihipes 8n TS shBeRAGHISIAiRRY, f ocuses
attention on the educational naterial. 4 The invention further provides

for a cobipuretaghrstadennfoaisss dgdntoon oe fhor gduretiosalonatdsal st or age neans for

provi ding the,transm ssion of, educational material over a co ni cations
net wor k, sai dAB?Qfa%ﬁol‘?a%cH&d agpect QL s nvsAiom Brre oproyided %P’&% on a

teacher ¥oskesidhi eBu@Rdnal ﬁfa&%}%gtfrcﬁﬁﬁﬂe Rt “%?E&%rftos&% 8991%% each of one

or nore student Wworkstations ereln data representative of said

educat i stadentararksiations overmsomiradcdtions eetwdrkie from sai d teacher

wor kst ati on under the_ contro]l of said teacher conponent software to each
partici pating® msdhnd GomREEME the SieReé sai d data is represented by imges

and said stu t ftware causes said i es to 10 be displayed
on a respect ﬁ@g& é‘?%%?ﬁ%@%%ef‘éﬁ?@ﬁf& o S gwgg ' ngl‘ésgatb(@}’ng ‘

subst antinglalinsstatiémrcontpdrens SoftWBLCSH HhS Bt RVBEstRch\Rofl&RR IR, Wor kst ati on.
BRI EF DESCRI PTI ON OF THE DRAW NGS A preferred enbodi nent of the invention

wi Il be her eiviheteby thettachéreehmpynens sofiywarsf arelsingdée companent sdftwerfeer ence to
t he .acco i.ng._drawi ngs wher.ein: Figure 1 is schemati.c diagramof a
syst@m p%@r%%ﬁf Ctﬂ?&?? ?W“Wf‘éﬁt@q léqtaqeﬁn é@ééﬁ"@ﬁl‘:@v ﬁtﬁtl?%én&g ntion
wher eby @archy @brd 8888 Nk sBlisdent workstations are linked in a chained
fashion to a teacher workstation; Figure 2 is a schematic di agram show ng a

further aspecthofeatier cyspamnofoR@ard gy ecstrivdwicedytotony dadeasinpahannel is
used by the teacher workstation to send data to each of the student

wor kst atqeoHess teiagyof s8id eng0f meve stadent wodistatignato exsrpleactbstudanteducat i onal
e T BRI S B PR Chh ER G S i ¢ 12 @ soreen
15 The invention also provides a system for providing educational material
over a communication network, said system comprising:
a teacher workstation;
one or more student workstations connected to said teacher workstation
through said communication network:
20 wherein data representative ol said educational material is transmitted in
real-time from said teacher workstation to each participating student workstation
such that images displayed on said teacher workstation are displayed on each
participating student workstation;
means for providing each student contact with said teacher during the
25  transmission of said educational material to each student workstation.
The system may include means for restricting access from any one or more
student input devices to respective student workstations, under the control of said
teacher workstation, during display of the images on the student workstation to

ensure each student focuses attention on the educational material.



25 | ayout representation of student workstations in a cfl a%?"ﬁgm_r ‘
envi ronment . DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI %&ﬂ&: THE

| NVENTION. Wth reference to Figures 1 and 2 there is shown a system 10 for
provi di ng educational material froma teacher workstation or workstation 12
to a nunber of student workstations or student workstations using a

communi cations network such as a local area network (LAN). Specifically
there are student workstations 14, 164 18, 20 and 22 that are linked to the
teacher workstation 12 to enabl e the exchange of data between the station
12 and each one of the student workstations 14 through to 22. Each of the
wor kst ati ons THe irfredBodf i | } 1 in Figure |
and the systemis the?effg?gélrslgfg?g%sg&tgcal %"ﬁﬁﬁg‘{aﬁé&gﬁg‘ﬁ% of any
nunber ofeRony amangor stastoogs mdhs fappkstidingdhe ransmissionasfed at t he head
of the chain.so .that teaching data,need only be sent to the first student
wor kst at FBIF24an% Jeatepig Loy HFQraRIniRAlons RV erknfald Progiapeha Wt eachi ng dat a

is received i j i r.ansferred
fromthe wor %2%3? lﬁ%ﬁ%ﬁb Mgoﬁ/\gfr& s%tgﬁdgérnlh %geaghgrrewg ﬂée{;%hdnoﬁld"is%%ﬁlg%%ﬁs dat a
l'i nk 526 daampaient agfiware stoecd\or kadhadf Ot dBmokd ahdémt Werkatatngs the data to

wor kstation 18 over a simlar |link 28. Once the teaching data is stored on
the wor kst at i Whered fatajrspresentative wbpaid ¢dueationak staseriaris Bengwigted innk 30 and

in turn t] 22, over ,link 32 . Alternativel wi t.h reference to
Fi gure ieg{"ﬁg{ezgé%agta?d;F%Ch%avgﬂﬁﬁl%eu%r 151?%%1(8% t°?§¥irqﬁef‘°al??§ousl y to each
one of tdAnpeneBbAWAFKES @ichqRSticiBhtify ki i b t

wor kst at i on%? over a bidi rec?%hztrllcg é%%g&gﬁﬁgﬂlﬁ%&ﬂ\?ﬁﬁre%gl(g{mg%

al t er natiiepsisgnted by wwdgestandsanf stodentwonksmani sofswdré daseugid Bdagasan

sepﬁr at EQF?‘%%I?WS’E control |inks, The l(i nk 34 may for exanple be a broadcast

chanfel ORASHESReL{Ssitudent worksiationfbe disphayedimages bsingonal dat a

A s R S S T L A

mul ti cast fromthe teacher workstation 12 to a subset or select group of

the participati nggstudent wor kst ations. The |ink 34 may support |nternet
Pr ot ocoIB]&U%f REBEYONPRAHE PRAWINGSt i ng. 6 Wien an error in data

bar ¢ o pat | g dreiiaisd S fbf 8RR iR Bk P peendadt eoraBedibve
Acknew egdgiTen xR orfly OlvaRGk fdrSndéBIhé Q&&ﬁﬁ%ﬂl}ﬁ‘i‘ﬂg afhvgaglgg MepdgENt

protocol. In other words, when a student wor atton ects an error in
transmi ssi on,Figore bisarpthenmtic diagram ef pagitetspaviding edueattinat chaverilr e

corrupted, the student warkstation sends a NAK signal qQver link 34 to the
t eacher MWSFK FoMIthihe IEY?IHPWQ%@SV Sachay resecetiyn rdenteyorksitioaganyl e,

by 1 200iag Iipkbd 1L BBt ahiBATY Bliucket ot gyie sequence number and

checking, at the student workstation t e séquence is received in
order. If thefigerp@iceselenidlio dagianeshowings Hafrdl@Bpddi@f shdihadmwar kst at i on

does not_reply to the teacher
20 Figure f/whereby a broadcast channel is used by the teacher workstation to send
data to each of the student workstations;
Figure 3 is a flow chart showing an example of an educational session
between a teacher and several students; and
Figure 4 is a screen taken from the teacher workstation showing a physical

25 layout representation of student workstations in a classroom environment.



workstation. If an error is detected, the student workstatiaon s%ngﬁ a NAK
signal to the teacher workstation to alert the teacher wor B} 8GTo I the
occurrence of the error. Recovery of the lost or corrupted data may be

i npl emented by the teacher workstation sending the sane packets of data to
the particul ar student workstation 15 again. O her student workstations
woul d ignore the resent packets if they had al ready received the correct
sequence. The teacher workstation 12 Ras access to all students

i ndividually through a set of bidirectional control channels, identified by
the Iinks 36, 38, 40, 42 and 44. These links are used so that the teacher
may be abDETAIDBD BESCRHETIONIGE THEPREFER REDSENERDDINIEGES i at

student is responding to the educational data and/or to control the
inputtih@qﬁEbﬂﬁﬁﬁito that screen. Unidirectional return data paths from
each of the ent. workstations to,the teacher workstatjaon 12 ar.e provi ded
over |inks 42%&1856 ?8{10%% Weyresyl pad gﬁﬁ%l%s@‘ﬁ}aéﬁbfﬂ%’l ﬁrg%é" BEOVIHOEr r upt

request QlucaBhshldak@rihPibiEa f&%ﬁ%oﬂﬁ%%ﬁﬂ%ﬁtaﬁﬁaﬂgﬁk Remper ﬁ% naf t er

described. Simlarly in 25 Figure control paths
56, 58, s0dersavakstationspesmdent werkstationkueingtat@meneianaas petwegn a t eacher
wor kst at i 05 12 and each of E{he student, workstations so that a teacher for

exanpl e Tl B 196tlerea neuk 4L AN, Specidically shere meestugentiworksiatipnisvat e dat a

exchang ith i : t, Al t hough ,i,n _each, of Figures 1
and 2 tﬁ1e4|l’mcalt6f ég’s %%&%Eﬁﬁﬁgﬁgkﬁkgégéjﬂ}eeoq%?}%%;w qu?taﬁﬁg 12391?3?@&&‘?0%
net wor k, exahyngeof dalbatwéstPtheGtati?PPl 98 cAdy oo LSRGl RAC WARkstMibik any
particular media for transferri ngi@dat a and any suitable comruni cati ons

I

pr ot ocol 14 Groesicimaddyi Hgch pétheawearkstationsd 4tth@ 2w kstnagedisa diitsy ddircat i onal
t gry al t.ake the f f , ticul t dt | [.cati

o T, BB P S RO PR O,

i nvent i iF anymi@hB&! ottt WRsth¥EN TRE WiRNsthSo'$8 s fo%a’ée‘drbtelﬁé( lr%g?de ticular

application'software for generating any particular educationa rial.
The t eaaHdhe wbaiksodhabicadi¥ingfdatheeessy@ile ibe@nhasths tfoseduddraredrksatiphogr am 10

that ru a teacher,.conponent of the particul ar _software. Each of the
st udent ?thg? PB’rgs‘refﬂopﬁr(gﬂﬁ@ﬁmEQ“h pcstheriearhing detars peasivethand hat run a

Thus t e QoPCae" CEe T | FaRE Fall Rt b Pt R e SORARERLIEY '

Thus the software use rese

coniénertd vaorkbtadioh d@cher theukilirtiionaldatanak 26ShHgiepicecRMRNeNt on each
student workstation. 15 Under the control of the teacher conponent

sof t war evorkstation dewhichomiuresands dhe datado vearkstativs 18apesa similehéinkt udent ' s
wor kst at4 h t.udent . and/ or .prqvi des, the teacher. with a ns of
on ng ARt IGRIHAE Bl St Phate ok ithaen Tad Rensh Fomvarged 1

restri chiotstdionAoRRMIink PEREM hitn 1O Wl QMo9B 3LALLRAPr event s t hat

particular student fromdisrupting the normal course o e 20 educati onal
data flow ByAltematigely, mithnsferenéenfodfigutdd, the adbedticotal the mbhpbent ' s
rkstation allows the teacher to have feedback on a

interaction,wWth their > :

par ?Pc ufbé{Pa%%aaH%muq@nF@ﬁﬁy itdRachony el deudedans mvarkstations. ar rawliicastitows t he

t eacher . 4GC Iy, The .t eacher runs .t he,}eacher

corrponer%r Sus%l? %‘\S/\gl:d gmgﬁapﬁgﬁ }&l\/\bg{iéspté;%dgrﬁ cg%&al FREAS o551 134 6
alternatively to a selection of the workstations 14 through 22 over separate data

and control links,
The link 34 may for example be a broadcast channe! or a multicast channel
25  in the sense that the educational data may be broadcast from the teacher
workstation 12 to each and every one of the participating student workstations or
the educational data may be multicast from the teacher workstation 12 to a subset
or select group of the participating student workstations. The link 34 may support

Internet Protocol (IP) broadcasting and IP multicasting.



25 and as this is done, representative data of the educagtﬁnﬁé S Eémare IS
transferred by the teacher conponent software to all stu t Bﬁ@ ents of
the software resident on each of the students' workstations. This
representative data of the educational material may take several forns

i ncluding but not solely limted to graphics data, sound, conmands, control
and data files and/or any other suitable data. Once the representative
“data has been transferred to each of Phe students' workstations it provi des
t he student component software with a set of data that |leads to a
representation of the educational material, substantially identical to the

t eacher mat erWhlen aarertdrdnsiateenssmissioadicols (tha the weRér Worlssdtalid pns. Thus
when the student receives the educational material, he or she is follow ng

the t eadRenyongfdhe arrtimipatingsindentrortkattionsitds prgferabie fadd ez ativg

di sturba § of the, educgtional, sessjon d flow As
menti o ne‘gglg}oé@iegg@@?@‘%g)g 8{08811 grﬂfeaé?ﬁ?i‘sﬂh@fl @wé&ﬁ%a%ﬁgmeﬁbe ntion

| nC) udespraltbl.nth aMdr Wokds Witidr 26 BdHCAbIARRoniRh A DEh URRR A ! eacher

wor kst ati on 10 and a nunmber of student workstati ons. an exanpl e, the

t eacher trangnismios.efor extrmplehoree oumbes padkesd ardaiot sededvied 6 a1s @ osrupeddy
pr ocessi ckage., The software inplenenting. the invention wuld be
thf shigenby opd

Et arkt ed _ atianangls aéﬂ%@'igﬂamrqxé?&%mth?&mhemm d ruE in the
n o onmeranfion? AU e TR il bR AR R sk DL BN Bk el i g ¢ e

and dispatch 1t to each participatrn
above nexil nanedk dettpricktisonih a leqieasfiencPnanBedsmd ehaimy) st il e how to
make use of all the features of the word processing package by playing with

a sanpl Steaderkstaien datihe seqnsnce isregpived i ofdsrl dfthersetuees iseacher i s

i sPay TeEed Bl aflsr Balidy B AR Shuite BotRRGehb Gbafent  on 20

S0f t var aworkstatioh. TRUALeor6f a4 BECADAEIIIANT Forksidiél Sh O RV Sigrp! eont ng

the denonstration. The application software neegﬁnot necessarle e
i nst al | éd theteanherofotitstatsinutderiert wo leathdr woakstatlousofithe ot@atdare ofitle
denonstrate e word I%égﬁessi ng package without it being installed on any

st udent SNk SYSOVER. © 04 Q) FORUP, 3ta fRayale Implem by Hha tegehgient s vi a
i : t t he t her.. Thi 1
B an ne” Sholetiidh St (e AREhabRES of AR Bl For SRR wWorkRalioh o 5o

not 15al lagaim. a0tet snfdenesiorksthiiemswapi igadrdthe rBsent pachas ifahepaagnt software
to all of tae student conponents software. Such funhctions may be enabl ed at

any or gready peesiyesl hgcorrerbsequeacet udent ' s i ntervention. Any request is
transmtted t@ t her. s workstation 12 .via.the. .. 9 ljnk 46, if the
st udent t hat fséggie%ﬁ(ggﬁt@ﬁoﬂ Z:fkiassaé:c?qg(fgé'@ts,m%q,nq%iqdéyw%llygmvugp@r l'i nk
56 _showet of bidaetBoral cbiifrol RIS idedilIR BRI, waned] 43 s af the

request. Upon receiving the request t r can theh, individually or
in a grdhsse dinkbhes fiseddioabkt thedeachey nutyHes atsdt wd eidw apatiieulaesiudsit’s rom t he

Stﬁg nt is | callﬁ bu fereg in the teacher workstation 12. Thus the teacher
r endér ns SPIFCBIRSFO RO thal studentiip gcspondimig to thaedecation) dalg andiaitpl et e

i nt er actdhgfop Mh? hey t r i r..ghaose to
restrict thg ;ﬂ)lie\cf)%gg%%ll@?n 0 éﬁ]{gfafggrg %ngnﬁ(ﬁ ocﬁﬁ)anﬁrg%u&r%aﬁgpﬁglsﬁﬁlgent to

~ his or leach ofthesstad@mvosrkaiations tptipegeidrarorkstatibg 1266t pebvidbe ovkrdents to
i mprove comuni cati ons between the 10 group of students or a sub group of

the stu 405 &850 Hpndha4 taldewiaciiadert 4o makasimphriruptadquestor sesd y, a
t udent ' to hi h kst.ati,on may b tricl dthis i

Coar oo R RER TRl skl B Rl e Rl e fesstbeo Siedetg nnni oh
st udent Figvrel TbrietioMiltdatd Bed Eoﬁﬁm 56, 9% 68789 ’hd ¥4 %{r@??&@i%{i?@ a

student is entitled to with their ation is directl ontrolled by 15
t he teacHew daid cxbhangeshetiveen atedchenherlstatier &2 inad racipof shedtadémt er act i on,
or partial erefog_le once.the student is restricted to access their

wor kst atf (HHS%H_BQS & e grieader dor Geample magy baableripileek shanshetudgwicat i onal
mat eri alsciclAlor havO 8/ Pif aRs 826 UERaASE WiE Th bk Rk ic IS §8lent.



The teacher is infornmed of each student's interaction with _their particular
20 workstation by the teacher conponent software notifyi ngSt[ﬁieﬁ[ﬂé@ﬂﬂ@r
accordingly after the student's workstation has transferred data,
representative of the student's interaction, to the teacher's workstation.
After the teacher is finished with a particular presentation of educational
data, the teacher may all ow the student to participate actively by
practising on 25 their own individual Twor kst ation. The teacher conmponent
sof tware suspends the transm ssion of educational data sent fromthe
teacher workstation 12 to each of the student workstations. The teacher
then rel easesAltheugleat eidhi ofFiguaRl ArRID tiere acdho¥n b AReSAHIORM ®polog
wor kstatjons, as wll be hereinafter described. At any particuPar tyi me, the
t eacher 1PaYhe epmiminjcafiony nglyorkn eny partivalarttype of tapodegypuiasrbestsedens to

d ch i ndi vi.dual student' . T t udent'
Fopr esontabsEAalh AR BALENRr pEd % R SR el G SURBIE pat s 46
t hr ough Efnininic@EBAYSPEotbOoIFok _@r%gmﬁlr ;@]@r%q}é?a%eﬁ%@h tRY GlorBNLone Bfe t he

control paths 36 through 44. may therefore observe any of the
st udént seducatipualenatstinbeny taksthedproudasyg paotidudanddtd abdtthé apslidatioghown on

the scree toall, or.,a su Séchj;c of each of the participating students on

t heir re%‘]g’@‘é%fﬁfgf goaEaiing 5 adpaal mafedal Kook relevaptehelsyeatiam et e dat a
exchang i n rticipati in the

sessi onﬁnﬁﬁﬁbf%syhte p\ﬁgt\?ﬁ%@é}%ﬁg t]%%at@%@ﬁgﬁgﬁggui Sap[f;ix a ‘g[babi lity of

t aki ng cuwftwart forgenceadiy sty gamicufarwdukftctal aiidigyi di ng the teacher with
the ability of correcting 1 o and denonstrating to each student on the

teacher's own!hbterelertwerkstationt I200f ibesystehel @ hasistoread theoripatprogramy t hen be
rel ease ttudent to continue with their o rk. Shqwn in Figure 3
is gl%f | f){\l/‘vgg‘ir%é92%5%*%6#%%@%%&&”&%% EY Iﬁf?hi*ggﬂoé%"i StHaF%ian fal o
t eacher \RofksERIOREaY tﬁi&%%@?haw%tst&e%lﬁthé%l hﬂ%&ﬁ@?@g%ﬂ%"%ﬁ&eﬂp their 15

wor kstation 12 and then at step 304 the st ts that wish to participate
in an edweepdinsnbbowerd associetadewith tlee tedaehdremisonenvsddivatd. chhanier egi st er
t henmsel ves for the.session. This is typically done by sending_a comand

from t het© Ehpe RIESSOHh IRVEOiR QOBHYHEF alerabst sPINpanaRt ¢n &e
o o S Civet . o t )
o odont SRt GRG0t 254 Sfond BPIdngh OF chéh LB WSMSEERR  Fart 20

wor Kst atlnder, the ookisobdflththeadber tomippAtAtRBNSiaEaRE SiudoRf kehabh@lt | nputs by
.sending a_command ;to each student workstation which is interpreted by the

student SO&wrshEeNriclsrcoRIsdothe studany s warddtation by theestudentemd/e conput er

i nput dey] T typical Iy inglude.the keyboard.and any poi.nting device
(in a wﬁ’négﬁééﬁ%?h%%ﬁ?ﬁ‘gbtﬁ&ﬁ%ﬁéﬁég @Sv‘f‘ﬂ%%&rﬁt% (&Inéﬁs &t%@ﬁ{’gylabr kst ati on.
Thus by theingictistatibs. PIMTERAMnENR: sRRACHES a@éﬁgwm&ﬁo& Qﬁo&@ﬁl ot udent is
unable to disturb the course of the |esson. wever, each student

wor kst atfireyerits tha pbitealat stedent ifrgun disroptang tw reratal sbudenif thbe ability of
e teacher over the return data path 46 for

ti ; t.t 1
oxandl e resicral dak 1o, 1By eving a means toyipTers dhalerchereolsbadBHies ar o
connect gffet R tiCwith AL wolRES SR RIIORs W tehfer to have feedback on a

particular student’s reaction to the educational material and allows the teacher to
act and respond accordingly.
The teacher runs the teacher component software on their workstation 12,
25  and as this is done, representative data of the educational software is transferred
by the teacher component software to all student components of the software
resident on each of the students’ workstations. This representative data of the
educational material may take several forms including but not solely limited to

graphics data, sound, commands, control and data files and/or any other suitable



actual session nmay begin by the teacher transferring a continuous flow of
educational data to each of the student workstations bystmgm'agﬂg
previously outlined. This happens at step 308. Additional stud S may join
in a particular session at a |ater stage by registering and then obtaining
the flow of educational data and provided that the teacher conponent
software ensures proper initialization of the newy joining students. In
di spl ayi ng the educational data to eaéh of the participating students, the
teacher's conputer graphics display on the workstation 12 is continuously
10 nonitored and sent to all participating students for renote display so
that eacéatat Qimetthe aeprégdntativeaddie phi beerPfrahdTerrd &Pbash GXftht Rendepey at i ons

i nput by the teacher on their workstation 12. The teacher display data is
anal ysedVeEKStHINSGhpLovades the stusgnbpempanertisoliveane awjthas sctpfclatsthatl.  These
are regi h ar dated,in the.display. ,Thi.s may, be.inpl enented by
capturi n%g ?éop%‘g’}”‘%%%@h‘a’soﬁﬁhﬁ e&“ﬁf‘%ﬁi&a?é@nwl?s y)ldgﬁngcaf iR ﬂ’repr eting
these comastisiéteride o Bereeh 6PeAIPANE suldifit HoPRi@orR! TR Dedrodi 1 ed.
The data is then conpressed and sent to each one of the students

wor kst at therst¢udesit neeeies! the etlecaitmal mategil oins oofhet b dfollowhlgatheaegcheeisng
conpressed an? transgj[i%{? d to each one of the students' workstations, the

actual amBlAtal gp afsp 1§ grchipg ok pradyice 28K Bstuehanee tethe ausseseld and
wil | me&e@ﬂﬁc%@o&@@?&’é‘i&{ Batraqwéi,rerrent s of a typical generic conmunications
y, I nstea

network. Alternative ‘of the nonitored i mage data being sent to

all partici pahbmgersionddpireviotsly! tel 98em bi@nRUbY ot @Rtpredendeiwtakiodi sp! ay
commands, are sent to each of the workstations such that they are executed
on the stGhist shagipg rnd (ranswitting sdueripsd diladhgbeeenub deaghet wotkstation | ar t o

t hosg, of h 2 rkstation. ;The co nd,information . is transmtted
as aﬁ)s eq%ria&n%{alh%?%g§g§%lame]\éf‘38ﬁ?s§aéloéﬁm%%?xw CeheHIes MY H3PsE P dow wi t h
gray baclegeiphndning of stideh® Riw ] s

appl i cation by first calli ngmgv é‘i%@@’éﬁ%&%?’%@ﬁ%@?@hﬁ‘%@% t he

wi ndow uigtplgmgnting ¢ind Daventibn wambe be sjartedseraon bycthonenbict on phir t he title
"enpty W nqégé. i n\’%{i esi ted,. lqcation within the | 2 wi ndow. Thus

usi ng” t hYOrRSEL Y Wikt Sepudthin ingthe hackgroynd gad sosnugusly manitorited to t he

st udent sy ' j i - 1.ncl frapnsmtting these two
Systom o SoYSRNECRCAMRr Blork th ol R BRL 0 S e BB

par aifet ewerksTtrmeinchudigg tegbreshadicedrexeilctidnd. aThe amchéepiorasden’
di splay involved with this particular nmethod. Furthernore a conbination of

these tViFTISHEER hawtopaakamienyicall thiedeatuyes ofhe ranshprocessinmpackage each

di spl ay -1 nckudes bat i xel data an 0 i.nformation.. Wien

del | verigﬁrgﬁ]{zﬁéﬂ%ﬁgl_rae%a e@&?ﬂnﬁn&%?@s&ﬂﬁe%l@gﬁeﬂﬁ.rﬁ)flgwc%ﬁ%h?y used and
typi cal ligagiterds U6 ithidfhe? dNpMABY foditihs LEMRUBsRREQLIARAP Scheme. The
input to the algorithmis a sequenti al a%ray of ‘pi xel's or col ours

r epr esenvpikgtation displayr dhediverl mycessigepackage hen autnppie offantdpplishgen i t hm
therg i a which represents the conpressed form of

is an array of, compand. d Jep, ] S
t he Ponput® GetS “@gcﬁwﬁﬁm‘;ﬁﬂhe% ackgrogd raipme sbmarefmplementing theand i s

i nterpredch ti68UALe 44 : L4 1L.X&l .1 h t, particul ar
"col our". Thli%zraitlgﬁt hqglel@prsﬁ‘té gtrll{)fgrg%ﬁ@un_- %r(lilg%i I%ﬁé%ﬁﬁ%bésgﬁgag&d&_ ly the
full colddithe datdent worleastiors) dmrtte todtheNmay deviiahtethdGv@d pockisty 1S
transmtted which represents an enornous anount of data. An’i nprovenent is

to use dMckagewltheuhitdsinsinstmled amnghstudentieorkstation. as two bits dependi ng
on the chosen;cache,table size in. r ssociated wth the teacher

wor kst ation I° de@iéﬂ@( l[né%r!a %Wétﬁrtg%gﬁ’{% Sg’(féﬁﬁ Ye AFGARest fREIBsm ecent |y
useqscoleiser that QfudenPHRl the tehicHdR! q%isbfegﬁeﬁrc%nodp%fmtea thldgefioheur field
of a command, then each colour is indexed to an eight entry cEche t abl e. In.
ot her wrdeong afithe designbicdsfuneidahs thagld npofdi inl eset ndirestsctiomeagyliedeach

col our r[)sy b% used. Thus typically, th adg' acent pixels simlar colours
will be QB EHAHET fROPORg Heite alplithe sludapt sanpenerinstibvaenl e. 25

Certai n gy 158l t] [ ning,.Lat her than
bei ng ansq%ﬁd%géttlo ac (gﬁﬁﬁggﬁ%&t%@gﬁ \é@aﬁnﬁl?g{% %%glilfio égggmggﬁt?ndi cate that
the col doterventivol Any fefeestds hansralitcel tante kenrtert Morksthtiogabays tgkat a will be
included in the particular conmand. This will be the case for the very
first pixel inthe image that is transmtted. Another index can indicate
that the col our for the current 13




| ocation is the sanme as the previous display frame and'henﬁdlﬁﬁﬂ'g

command, the given count of pixels is to be skipped wthout updating. As a
direct inplication of using a few bits for the colour field, the conmand
size drastically reduces. For exanple, using three bits for the col our
field and five bits for the count field nmakes it possible to pack a command
into a single byte. As part of the conpressed real-tinme visual data that is
transmtted, the voice of the teacher9nay al so be captured and transmtted
in a simlar manner. All graphics and audi o outputs on the teacher

wor kstation are transferred to each of the student workstations regardl ess

of the typed6fifsé stvdest thpphdsoabilk@tioan R Oreqlilstt B?altt&ﬁﬁﬂ%lyWekSt ation.
Thi s disti ngui shes the present invention fromtraditional vidéo

conf er enlélh g0 shewars Figererdak Bke taashemio diven srbssqueandlyl rotiloed oloths acadeni ¢ and
cor por at f training. At st 10, any student. n end. _an interrupt
rquest It%ghfgﬁgﬁ‘gé%#%g{v\}\%g ﬂ’setrgﬂv%ﬁli%ﬁ)ﬁﬁeﬂﬁh?r i rthgrhdﬂb’é'?&%ﬁ%u‘?r m‘ﬂ'uel teachglro
may Choo%‘;)ubpeﬂaﬂﬂ@!f&dbﬁ@l@ﬁoﬁ?aﬁfgmgﬁld@ﬁt AR reidsP Rroff ARY &hgtg‘{ti% for

exanpl e enabl ing the student™s return audio channel on lin or 56,
f or éxaniocelly bnifesdd imvwha dedcher wodstattors12.0Thes theceasted rémainsanpar ti cul ar
At step 314 of Fjgure 3, upon conpletion of a

t udent at 1
;S)alrjt ?gul gqﬂﬁg)g&ﬁ Q%{E? siidentsevhile enahl g cemplets nterastion batveasn thRe t eacher
| - i Th ; th 20
free to WaolelaRe e REpRirtey bV ERGbEL d ABHIGE e B eREHESTREARIC S Ton o

t he educktibaukl indpphdiiat from. th&lstiale@Pt3Ri0 orher bacyefenePhllows parti cul ar
students and if necessary may send a command to any one of the student's

wor kst atPreRagatny exfliesestofthesiutlonts 4o improvst cogemunieatiospbetvesartben back to
t he teacher's rkstation., The t her can then. assess how t student is
pro toessé}g’ap é)rg\é?%éﬁsd%rc?ﬁéb S‘E?“Paq(ﬁﬁ%ﬁ%ﬂ rrS?elﬁ\P&tﬁF ﬁauﬁ%ﬂqr}a@@ﬁ@r student's
screen at stefs %i&l_tfo%eé?‘ié\%uél €a SluleRMd acciEFE’g% Hi%(ﬁi‘?fer Wﬁétafé?% de to

dispatch or transmt the studeht data to a art of the er “students
t o provilerestridted endtis verdalisechbyngediesisg thie dnosura bT fofctidis atingent s. Thus

t he teacher CIIEO se t(c){ renotely take control over the particul ar
st udent' V&?ﬁ?&vﬁ‘é{ lq?’rﬁ)ﬁltfl gRIVRER SNEREt Motk el copmutetat Hfhameupt alce of t he
student b racti&fl%gﬁﬂgzgﬁsre%ttiﬂe?rto 9\9{}{@%}1' ngﬁzsw*oﬁ el?%lrte?ﬁ%g:%)xgggg%% Bgc.e this

is done the teac eases the control over par t's

wor Kist attheteathes heg tH2 thagrist wmyl, ddetdietOisNbdsRIblOikteracibHISNpStiaPr Ogr ess
at step 322. Shown in Figure 4 Is an enhancenent to the system whereby a 5

r epr esentlagiadpreoredhe shulephipsestictadipageessitheinevarksidtion thoykseations in a

cl assro I ispl.ayed d.impl ement,ed on the screen at the teacher

wor kst aﬁ%)%e%l% ﬁ?ﬁ%ﬁ“ﬁ%ﬁ%@&ﬁ’é‘rﬂgsﬁdwm%@lerﬂﬂ tgatdisibgé‘fg Bt ui ti ve

r epr esenbahé@orofhei@r&d@ss | ayout where the session is taking place. It

provi des a neans of observing and controlling events related to a session

of transmi ttiHae teachatiainfogmed v zhchosiadeds tatactibaoitsihetiepdrtivolak st at i on

is represented. by an icon, for exanple icon 410, identifying the student
wor lgg)t at"iv%ﬁ(,s'%?wnt hygh% teasher GaRpRNGR splvare notiying te teashsyingeerdingy us
i nf or matdmn (RO

ol our g8 (PR DS WREKIRRIN R KA GEIER A%, LRSI SRS HRED s ©
- 1 epr esenhteaactivrk ito thesteatheahs, wetlghatisg. t hose identified by icon 420 and 430

for After the teacher is finished with a particular presentation of educational
data, the teacher may allow the student to participate actively by practising on
25  their own individual workstation. The teacher component software suspends the
transmission of educational data sent from the teacher workstation 12 to each of
the student workstations. The teacher then releases the restrictions applied to each
of the students’ workstations, as will be hereinafter described. At any particular

time, the teacher may remotely view any one of the student’s computer screens



15 exanple, and a red icon indicating that there is a comunicati on probl em
associated with that particular icon, such as those identifigﬁnq#gﬂﬁgmgnd
450 (with the darker shading). Controls by the teacher throu t t her
wor kstation, such as restricting access to student workstation inputs,
answering queries, etc may be directly applied on the representati on 400,
by clicking on an icon associated with 20 a particul ar student workstation
whi ch brings up w ndow boxes/ menus tojpnpl enent such controls. Events

t aki ng pl ace throughout a session in which educational data is transmtted
are directly nonitored fromthe representation 400. It is a conmpact and

uni que source of contro]. and, observation for_the whole class taking part in

a parti cek gnjcgph individgalstudont’siprogresss g strdept’ s verresantasitscdata dhal

8 . " .
over o CSRERTR R RRRE STt SRR Ao 30 A8 oFTh Frdiones T MBPHGE ot
i nst al | irggudseaehiesves 8APORE BF tHROEdANR Patid FAthFod @A eThRIKRLELAPN;

installing student conponent software on one or nore student workstations;
wher eby therefore absenecoypditea studaitseorapated setcemtemid mapphoeset tosfofwavdr e 1 0

enabl e hj-djrectional conmuni cation between said teacher, workstatjon and
sai ongi"é d vér QR dhs S%‘?‘?@s@ﬁﬁ@ﬁ? S&ﬁ%tvxﬂ’ié‘?aég&ftth‘*epﬁlé@&?@ﬂgé&iﬁﬁ@ﬁ% nt

SOTt Var Gl @Bt leclifo HRNRIOR sABEL THR IRere A frdRUES EnbRiAt, OF Sai d one
or nore student workstations o ensure 8ach St Udent Tocuses attantion on

t he educatharge! capabgity dbtwrenstholietstudRatpativiganhg id theddgsioinges di spl ayed
on said teacher workstation to be displayed on said student workstations by

moni toring dYapERdencdpiesinasly, Hag teaphaigédsa s thewgpabilitysef taling comtrohe

t each ' d ' hi d_i pf or nat t h
student ISF ERONAFhe A RGO E e B5: AT et et Y oeetBR « he 2o
st udent anardestcistrating G BAQNGEert Washe %dcﬁ%”g oW Ry b st AtTIRY Coritho1 (hef

di spl ayed on the teacher workstation. 2. met hod according to claim1
f urt her thoatpdestshgompetes egy then baireletseicioe thestnparteotcontifievwith theid sai d
st udent con&on]fent software providing a neans for 25 each student to
communi EXEYREh a teacher during the transm ssion of the educational

material t o gHiGShUdehte MY K BHAdi88%m showing a typical example of the session

between a teacher and several students. At step 302 the teacher powers up their

15 workstation 12 and then at step 304 the students that wish to participate in an
educational session connect to the teacher workstation and register themselves for the
session. This is typically done by sending a command from the student workstation to
the teacher workstation with an identification code. At step 306, restriction to input
devices at each student’s workstation is made possible when the teacher, through their

20 workstations, locks all the participating students’ workstation inputs by sending a
command to each student workstation which is interpreted by the student component
software to disable access to the student’s computer input devices. These typically
include the keyboard and any pointing device (in a window environment) attached to
the particular student’s workstation. Thus by sending this command, the teacher

25 ensures that each student is unable to disturb the course of the lesson. However, each
student workstation is enabled at one input to allow each student the ability of
generating a request to the teacher over the return data path 46 for example with

student workstation 14.



16 3. A nmethod according to any one of clainms 1 to 2 fUr%gﬁr Eﬁgﬂ@asing t he
- step of transmtting in real-tinme data representative of i@ tional
material, under the control of said teacher conponent software, to said
student conponent software of said one or nore student workstations. 5 4. A
met hod according to claim3 wherein said data representative of said
educational material is transmtted such that inmages displayed on said

t eacher workstation are displayed on Each participating student

wor kstation. 10 5. A nethod according to claim4 further conprising the
step of causing the inmages displayed on said teacher workstation to be

di spl ayed on OatealtikSGNECNSRKSLHHRNS BXNTRALhANBAEATFRISSHL hat change

the i mages di splayed on the teacher workstation or by contifuously, or at
regul ar dotgarsesdien nugphagin hy the tphhestratisfatingedconinnais flosacher wor kst at i on

repr esent gd i xel . dat a, d transmtting a_ 15 conbi nation of pixel data
ang gr ap"ﬁf“&é%%‘ﬁﬁéfﬂjtq ?ﬂ’cgrc?éﬁ? stydegt WQQW*@?Q%&YtthWWéPF%O%ﬂEE t hat
subst antd,ad; SiH; ' he r i re displayed on
caoh or CoMibuS HiG BEpd IR St s AL AROAET RS RN B RS piR Bl e

capt Gr ecsegsiaplai a dateepags bptregioteringsMdrBes sbRfinihBehé sk ay@thcatiBagts on the
t eacher rkstatiqn that have been recently updated, since the previous

capt ur e, Jahang pEovidest that dir teaeharcampranented fiwarsapisurss paeper wor kst ati on. 7.
A et ho ' ny;.one .of cl ai 5 or 6 further conprising 25
transm ﬁ%’?‘f\ag&é‘g?‘gg’ghﬁeeﬁ?e%%’tlg“ﬁggéﬁ%%ngsed data, using a conpression

al gorithm ard df oGRS eHuOionar hhto @ i i g using a
deconpressi on al gg?ﬁtﬁg% _ul7_1 8. A ne?h%ﬂ?ggglgﬁil ngg%%ﬁgﬁgﬁ%%ﬁ{/s’ FHukrt her
conpr i sitegchels conaputer graphivg dsplay beiy voekstatibmi scemminvoaslyt he

comr.essi on., al aori t hm %,(\)heaji:m n, t he. sai d, schene uses jndices to one or nore

cachd t dpprLore @Hdtsﬁaf Ratticipafingsstydats fyiremote displayesorthateachur data for
each pi xghdeit cAR NN %FepHBd Bf tR display of the operations input by the teacher

on their workstation 12. The teacher display data is analysed so that only active
regions in the display are processed. These are regions that are updated in the
display. This may be implemented by capturing display commands (in a windows

15 environment) and interpreting these commands to determine which areas of the
display are being modified. The data is then compressed and sent to each one of
the students’ workstations. Since only the active regions of the display are being
compressed and transmitted to cach one of the students’ workstations, the actual
amount of data to be transferred to each student is minimised and will meet the

20 bandwidth requirements of a typical generic communications network.

Alternatively, instead of the monitored image data being sent to all

participating student workstations, the equivalent of actual display commands are
sent to each of the workstations such that they are executed on the students’ work
stations to compose images substantially similar to those of the teacher

25  workstation. The command information is transmitted as a sequence of system
graphics commands. For example an empty window with gray background and a
title of “empty window” can be drawn by an application by first calling a system
command to clear the area of the window using gray colour, followed by a second

command to put the title “empty window” in a designated - location within the



9. A systemfor providing educational material over a co ni cation
network, said system conprising: a teacher workstation; on Q)rf]%?wastudent
wor kst ati ons connected to said teacher workstation to through said

comuni cati on network; wherein data representative of said educati onal
material is transmtted in real-tinme fromsaid teacher workstation to each
participating student workstation such that inmages displayed on said

t eacher workstation are di spl ayed on ¥ach participating student

wor kstation; 15 neans for providing each student contact with said teacher
during the transm ssion of said educational material to each student

wor kst atB1 I &%gﬂ% i Eﬁiﬂdﬂ L i : . t eacher
and one \g?ﬁﬁn\&?g@gﬁg%ﬁ%gﬁszs g i %m;??}ls em %lcs ggﬁﬁ?%tetcg%%?ﬂnﬁgﬁ? %?I?her
conpri sitoghersansnfsahe gestration iofighis eeiadswidmynirnydeneardmimiethsiaident i nput

devices to respective student workstations, under the control of said
t eacher SKStEs dispiayhcoramandsy inythsgught sequenss anduwisls thaproper paiaaeaters.

kst at-jon..t : f i ducat i onal
mator 1 al TB98 1908 M e R bRy RSN IR A bGP A i SR GASET ot s
pr ovisdedhbypftitalat @REh&d. F@nhéiﬁadr@%%@xﬁbm@tﬁﬁbﬁﬂie%‘tx%%néltg%é ﬁl%;r% on the

di spl ays associated with the student workstation. i's . A system
accor di ranpleyadyhenebyothedranismitted tatalfor eher displayHearmne andiedestootk piadli on has
stored therein teacher. conponent software and each student workstation has
stored t %Cgm@[m& H¥t software, said data 5 representative of

sai d educat i of@len MRIiSELA tlpeeé&ﬂjg‘%eﬁ?éslﬁijﬁéﬁtaec%ngﬂg&ioﬁ ngggﬁlﬁ'ﬁ{igl of said

t eacher conponent software to e ent canponen ware stored in

r espect i ccemsibnbiendedvmidkiypiallpns a vedioos ¥ Sta@dhAaLe®L #nBth écodig one of
clains 9 ho 12 wherein the i mages displayed on the teacher wor%<stati on are
cauddd tShe@eqi Ly inprbtathe aigorshuvis i seqpental arrayaf miyclyemicobaurag gr aphi cs

o sk IR TG0 TS A b AL BT, T
e o SRR o1 S (844581 4 KL g e
wor kst at Eagh command has a colour and count field. A command is interpreted as
“count” times the consecutive pixels with that particular “colour”. This is the
15 standard run-length encoding scheme. Usually the full colour data for each
command, which is typically 16 or 24 bits, is transmitted which represents an
enormous amount of data. An improvement is to use an index to a cache table
which can be as low as two bits depending on the chosen cache table size in a
memory associated with the teacher workstation 12.-The cache table represents
20 an array of the most recently used colours so for example, if three bits are chosen
for the colour field of a command, then each colour is indexed to an eight entry
cache table. In other words with three bits used, eight possible indices, one for
each colour may be used. Thus typically, with adjacent pixels similar colours will
be used and these may be included in a particular cache table.
25 Certain indices ¢an be reserved to have a particular meaning rather than
being an index to a cache table, for example the index 0 can indicate that the
colour is not in the cache table and hence the full colour data will be included in

the particular command. This will be the case for the very first pixel in the image

that is transmitted. Another index can indicate that the colour for the current



14. A system according to claim 12 wherein the imges displayed on the
teacher workstation are caused to be displayed on the studbﬂtﬂ@pq@g ations
by continuously, or at regular intervals, capturing graphics disp %ed on
the teacher 20 workstation, represented by pixel data, and transmitting the
pi xel data to each student workstation over the comuni cation network. 15.
A system according to claim 12 wherein the i nages di splayed on the teacher
wor kst ation are caused to be displayeld on the student workstations by 25
noni toring graphics conmands that change the i nages di splayed on the
teacher workstation or by continuously, or at regular intervals, capturing

O P tothod YRS sHRct Rt BRENRLS ISHIES Al Ofhd ERPLER Bl J205 and

transmtting t i xel data hi'cs™ comran or ma ’0 each

st udent thegkadmtdum of pixds Buolbetdhagpesiubihamtipdlativigsi At halirdcfrages on the
teacher workstation are displayed on each student workstation. 16. A system

§ tay . .
accor di n§Rlisatipaiokusingy few Riteiathaiselair ficddhghe sprunand redrastisally r epr esent

boen r ogiire Jisedme it (ROGR Bt she Selodf Beb! ot VERES SP0RECE e and
transii tdoah Fiel®AReslHRNbIY kAl dfimald inth SNAERMRCCOr ding to any one

of clains 14 to 16 wherein the pixel data i1s trans as conpressed
data, using aAspagrodské oomatayeed teairtinandisdalamypties $edammitiedeitpt at each

student workstation usin deconpression algorithm 18. A system accordi ng
to clai A% aﬁ@&ﬂe%di%ﬂ 0515? g%ﬁﬁW"%f et frapslieddna similag mangght Allencodi ng
schene, i I j | | ndi e re cache
t abl es s%g%ﬂtc %g{? dé‘ggﬂ} %ﬁgﬁ%fﬁggﬁ%ﬂ?%%ﬁ%&hﬂp%&gn gérg%cff(;bu?a (ij‘a({ye)l for each

pi xel ofthsatudlept wekkdatiens kBardiess Ytk geadrsdiingré apgiivativaguahing @ s 9 to
18 wherein each of the one or 20 nore student workstations are |I'Il nked such

t hatlOwhdhe &eashar verkstatien. el higidistinguishes the pregenitriowentian freacaditiwsakst at i on,
it is fi itted to a first student workstation re said materi al
& hosermiiee baRirRcAe Suting abl s i b otiRh S0 A B il M anomt s
t he edu%ﬁimra@@f(ﬁfﬂsaéfﬁgnfdge next |inked student workstation until the

educational material has been assenbl ed and conposed on 25 every student
wor kst at i on. 20step\339 singrshatent nuiyrsgnt andnternupe refuest @i the tadher 18 wher ei n

sai d educati onal materi al |% tc{ansrri fed fromsaid teacher workstation to
each one” s‘%gio& using sdr enabled input. The teacher may choose to ignore these

15 requests or take action accordingly, for example by enabling the student’s return
audio channel on links 46 or 56, for example, and allowing for questions to be
received from a particular student at step 312. At step 314 of Figure 3, upon
completion of a particular lesson whereby the educational data is distributed, the
teacher releases or unlocks the student computer inputs. The students are then

20 free to use their workstations, if necessary, to run their own session of the
educational application. At step 316 the teacher monitors particular students and
if necessary may send a command to any one of the student’s workstations to

- request a transfer of the student’s display screen back to the teacher’s workstation.
The teacher can then assess how the student is progressing and may decide to take

25 control over the particular student’s screen at step 318 to assist the student. The
teacher may then decide to dispatch or transmit the student data to all or part of
the other students to provide an interactive learning session for all of the students.
Thus the teacher may choose to remotely take control over the particular

student’s computer input devices and run the application in place of the student to



20 workstations over a common channel, such as a broadcast channel or a

mul ticast channel. 21. A system according to claim20 mhereaq]nﬁq gmﬁrnn
channel is an IP 5 broadcast channel or an IP nulticast chahne TOA
system according to any one of clainms 9 to 21 wherein a NAK protocol is
used between the teacher workstation and each student workstation. 10 23. A
system according to any one of clains 9 to 22 wherein said neans for

provi ding conprises a data |link conndéting each student workstation to the
teacher workstation to all ow each respective student to request or send
information to said teacher workstation. 15 24. A system according to claim

23 uher el GRfSa chifldh tud bl b alflaanaRhRY BNGh abliaindiRatiatriction s

pl aced on 1ts access e teacher wor ation. emaccording to

any one refeas¢sathorofltrbboel thb patidulaastadam3tworkisedioact esep 820 ane ny nor e

i nput devices is arranged by transmtting restriction data 20 fromsaid

t eacher d?@?ﬁﬁ)t@éﬁ@mé@ﬂ?‘g@?%tuﬂ@ltﬁhpﬂ)gﬁ&&@éﬁtep&%ponent ‘software of a student
wor kst ation rgquired-to have such restricted access,and said student
conmponent  sof tABre TLEIHE gaﬁ’ g g @qqeg{qn(gﬁoﬁlﬁsgsﬁaglmhga Y%%one or more input
devi (Ses-re?ﬁ:s_@ﬁati&lﬁﬁgkﬁ”ﬁhé‘ﬁﬁﬂi%lﬂﬂyélﬁ e QB woHALHONE hQ 25 wherein,
upon conpl etion of a session of transmtted educational material, said

t eacher aladseamess displayiedtandimplaneset onrhatcrden attheataene wakstdaoh

wor kst at .0 such that a student | s ahle to,use, and practice w.th or
respond 125" TGS G dEaRReD Fepromics Wi 2 dqfecﬁn@?l?mNVW@W%@EBP@ifﬁ@eto- any
one of i t { : r, | kstation,
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wor kst atandrcotitibliny eveets rehitel thod gedslonkoft tear¥iiitin! arld¢hapin@arRRationalt he 5
-student. 28. A system according to claim27 wherein said sStudent's
wor K8t atdaém Haepiagdenisweorkstatinn is sepresented bpandconrfor exaroplaigen didfler st udent

wor kst atiidgl%fy'?r?é %ﬂecsiu?@etdt %rkgta%igg, fA f:saéaisg Qf’%llderslte r%?rlnggr 2.19"he icon -~ -
provides status information about the student workstation by indication means
such as a colour code or a flashing icon, for example. Thus a green icon may
represent a working station, such as those identified by icon 420 and 430 for
15 example, and a red icon indicating that there is a communication problem
associated with that particular icon, such as those identified at 440 and 450 (with
- the darker shading). Controls by the teacher through the teacher workstation, such
as restricting access to student workstation inputs, answering queries, etc may be
directly applied on the representation 400, by clicking on an icon associated with
20 a particular student workstation which brings up window boxes/menus to
implement such controls. Events taking place throughout a session in which
educational data is transmitted are directly monitored from the representation 400,
It is a compact and unique source of control and observation for the whole class

taking part in a particular session.



29. A system according to claim27 or claim28 wherein saigd t(ﬁgc[éﬁﬁ
renotely controls over said control link inputs to a stud ng tion on

the teacher workstation to correct, nodify or denonstrate the educati onal
mat eri al di splayed on the student workstation. 15 30. A system according to
any one of clainms 9 to 29 wherein a representation of the physical |ayout
of student workstations is displayed on said teacher workstation. 20 31. A
system according to claim 30 wherein egach student workstation is identified
by an icon and functions associated with each student workstation, such as
said restri %ff‘gﬂ}% are controlled by said teacher through the respective
st udent wor §n icon. 25 A AUQA<E. A< . AAAA.AACO.A A A AJ\_.AU A
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to each student workstatlon such that the sent graphics commands operate on the

20 student workstation to produce substantially similar images to that displayed on

the teacher workstation.

2. A method according to claim 1further comprising the step of said teacher
component software and said student component software providing a means for
25 each student to communicate with a teacher during the transmission of the

educational material to the student workstations.
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4, A method according to claim 3 wherein said data representative of said
educational material is transmitted such that images displayed on said teacher

workstation are displayed on each participating student workstation.

10 5. A method according to claim 4 further comprising the step of causing the
images displayed on said teacher workstation to be displayed on said student
workstations by monitoring commands that change the images displayed on the
teacher workstation or by continuously, or at regular intervals, capturing graphics
displayed on said teacher workstation represented by pixel data, and transmitting a

15 combination of pixel data and graphics command information to each student
workstation such that substantially similar images on the teacher workstation are

displayed on each student workstation.

6. A method according to claim 5 wherein the captured graphics represent
20 those parts of the displayed images on the teacher workstation that have been
recently updated, since the previous capture, and are processed and transmitted to

each student workstation.

7. A method according to any one of claims 5 or 6 further comprising
25 transmitting said pixel data as compressed data, using a compression algorithm,
and decompressed on receipt at each student workstation using a decompression

algorithm.
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9. A system for providing educational material over a communication
network, said system comprising:
a teacher workstation;
one or more student workstations connected to said teacher workstation
10 through said communication network;
wherein data representative of said educational material is transmitted in
real-time from said teacher workstation to each participating student workstation
such that images displayed on said teacher workstation are displayed on each
participating student workstation;
15 means for providing each student contact with said teacher during the
transmission of said educational material to each student workstation; and
means for exchanging audio information between the teacher and one or

more students.

20 10. A system according to claim 9 further comprising means for restricting
access from any one or more student input devices to respective student
workstations, under the control of said teacher workstation, during display of the
images on the student workstation to ensure each student focuses attention on the
educational material.

. 25
11. A system according to claim 9 or claim 10 wherein inputs provided by said
teacher to the teacher workstation are replicated on the displays associated with

the student workstation.
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10!\ #$109%&' (Worksiatbamodiag) stor#dswherea (3tudlertoudsonedtnbéfiware, said data
5 representative of said educational material being transmitted under the control of
said teacher component software to each student component sofiware stored in

respective student workstations.

13. A system according to any one of claims 9 to 12 wherein the images
10 displayed on the teacher workstation are caused to be displayed on the student
workstations by monitoring graphics commands that change the images displayed
on the teacher workstation and sending graphics command information to each
student workstation such that the sent graphics commands operate on the student
workstation to produce substantially similar images to that displayed on the

15 teacher workstation.

14. A system according to claim 12 wherein the images displayed on the
teacher workstation are caused to be displayed on the student workstations by
continuously, or at regular intervals, capturing graphics displayed on the teacher
20 workstation, represented by pixel data, and transmitting the pixel data to each

student workstation over the communication network.

15. A system according to claim 12 wherein the images displayed on the
teacher workstation are caused to be displayed on the student workstations by
25 monitoring graphics commands that change the images displayed on the teacher
workstation or by continuously, or at regular intervals, capturing graphics
displayed on the teacher workstation represented by pixel data and transmitting

the pixel data and/or graphics command information to each student workstation
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17. A system according to any one of claims 14 to 16 wherein the pixel data is
10 transmitted as compressed data, using a compression algorithm, and
decompressed on receipt at each student workstation using a decompression

algorithm.

-18. A system according to claim 17 wherein the compression algorithm uses a
15 run-length encoding scheme, said run-length encoding scheme using indices to
one or more cache tables such that each index of said indices represents colour

data for each pixel of said pixel data.

19. A system according to any one of claims 9 to 18 wherein each of the one or
20 more student workstations are linked such that when educational material is
transmitted from the teacher workstation, it is first transmitted to a first student
workstation where said material is assembled and composed on said first student
workstation which transmits the educational material to the next linked student
workstation until the educational material has been assembled and composed on

25 every student workstation.

20. A system according to any one of claims 9 to 18 wherein said educational

material is transmitted from said teacher workstation to each one of said student
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21. A system according to claim 20 wherein the common channel is an IP

5 broadcast channel or an IP multicast channel.

22. A system according to any one of claims 9 to 21 wherein a NAK protocol is

used between the teacher workstation and each student workstation.

10 23. A system according to any one of claims 9 to 22 wherein said means for
providing comprises a data link connecting each student workstation to the
teacher workstation to allow each respective student to request or send

information to said teacher workstation.

15 24, A system according to claim 23 wherein each said data link is left enabled

such that no restriction is placed on its access by the teacher workstation.

25. A system according to any one of claims 9 to 24 wherein said restricted

access to one or more input devices is arranged by fransmitting restriction data

20 from said teacher component software to said student component software of a
student workstation required to have such restricted access and said student

- component software using said restriction data to disable one or more input

devices.

25 26. A system according to any one of claims 9 to 25 wherein, upon completion
of a session of transmitted educational material, said teacher releases restrictions
to each input device of each student workstation, such that a student is able to use

and practice with or respond to the educational material. -
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the teacher workstation, requests over a control link data transfer of a particular
student's workstation display over said data link to monitor the progress of the

5 student.

28. A system according to claim 27 wherein said student's workstation display
is transmitted to all or a portion of the other student workstations participating in
the educational session.

10
29. A system according to claim 27 or claim 28 wherein said teacher remotely
controls over said control link inputs to a student workstation on the teacher
workstation to correct, modify or demonstrate the educational material displayed
on the student workstation.

15
30. A system according to any one of claims 9 to 29 wherein a representation
of the physical layout of student workstations is displayed on said teacher

workstation.

20 31. A system according to claim 30 wherein each student workstation is
identified by an icon and functions associated with each student workstation,
such as said restrictions, are controlled by said teacher through the respective

student workstation icon.
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