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APPARATUS FOR DI SPLAYI NG SECTI ONS OF WEB PAGES | N MULTI PLE MODES The
present iWO#RRIBA rel ates generally to distributed data 5 PRSTEcREOBMNY
systens, such as the Internet, and to an inproved display of web pages and
in particular to a nethod and an apparatus for expandi ng sections of the
di spl ay based on user selections. Still nore particularly, the present

i nvention provides a nethod and an apparatus for allowi ng the user to
expand one or nore sections of a docunment while 10 m nim zi ng network
traffic to acconplish t 3 YETHOSKANDTRY REEMRATHFER IEPEAYFNGcessi ng system
known as the |nternet hascprong decsa swamst by ofortarfrer megeson for users to
access and explore. The Internet al so provides mechani sms for downl oadi ng
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expansi onmidimivigy natwotkt trhaffibaoC asdamol idb this aaskexi sting screen image; it
sinply all ows replacenent. Anot her rrechani sm i s an expansi on icon, which is
a graphical ic t hat e inalist of titles.
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known nmechii sfadesth hale FHiYaONe nse&tilaeR. can be expanded at a time. A final
digadvantage is that 40 the node of display is limted; in many
applications only text and hyperlinks are displayed. - rw" WO
02/ 23317 2 Pm—?l@@fgmggoxﬂ_lde several mechanisms to display additional

information based on user requests. One mechanism is to hyperlink to a
new web page which is then downloaded. This mechanism is easy to
implement but it does not allow expansion of material within the context

25 of an existing screen image; it simply allows replacement.

Another mechanism is an expansion icon, which is a graphical icon
that appears to the left of a title in a list of titles. Im the closed
position (4), only the title appears and none of the subtitles, In the

30 open position (6), the subtitles will appear under the title. The
expansion icon toggles between opened and closed positions by a user

clicking on it with a mouse.

Although this mechanism has the appearance of only modifying a
35 section of the screen, in actual implementation, in prior known
distributed data processing systems, the entire screen image is reloaded
with the selected section either expanded or contracted based on the
action performed. Another disadvantage of this known mechanism is that
only one section can be expanded at a time. A final disadvantage is that
40 the mode of digplay is limited; in many applications only text and

hyperlinks are displayed.
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Therefore, it would be advantageous to have a nethod and an apparatus that
can expand one or nore sections of a web page in multiple display nodes and
with a niWP®Ra337 network traffic. 5 According to one asp&&l’ (g'fmiloﬁ’émpresent
invention, there is provided a nethod in a distributed data processing
system for managi ng a set of expansion igons and associ ated expansi on
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posi tion, stor ThEFeterea froredldnbanidyanifuress toakatse pAIEHOR (76 Mt i on

downl oadedpﬁanmma igRtvedn ierpdrideont ot rmdxet eebtdata qff ecedspage systaiipset ting

«the inf Orﬁﬁé&dl%} h&EAt b Wik 4 RatinkPensktiodiC i@t he | ocal nmenory

-

addr ess di splaying the informati on associated with the expansion icon
in the open position based 15 on the information referenced by the | ocation
i nffor mat i on. TREcAHHE| bR oBe iafPethefi Uif RESSPE IRVRREL MRS FORICVARSFDry
upon the expeuheboin iacdistydbugedogerredrodiissérnaysvant Yor aswagimgt edsetmbdr mat i on
may be ?O%Qﬁé:agt@qgﬁi i&nLO&fa: aSRIP0E Ve df eﬁpaaﬂslo@rlfnaomwlaﬁl tthe Ohet@¥@ansi on 20
icons a e tine wnl_oadi n efr ry
o avay | abTPTIRGRD AT PR ook o e o an o, SRtk o 15553 hg TR
there is 5PeFEcec1359Rt Tismatich| §P §§‘3b|eéP@tFH°ﬂf’d?°ﬁaf¥%tlf‘%§‘Fto%fcupl es |l ess
t han a spespdriséonnizgnt: NErDIY eppansiionniarayimbéhd owenopaEdiémr sapriawpassiaon
icon at thecdi mendy dasrd=aadidigeidteaVaizopagtionDawiioadidngratb at beragsaci at ed

i nformatiop, TL: Ahk, EXAPANS! ORLEANS, S}V@c%lne %Jt@%éj t%‘écﬁﬁ%r&%l%épfé%w&

i nformation for. openi ng expansi on 1" co occu

bandwi dt h o rd2fn PP ESP B8 ‘é"r’?béﬂ‘f%d“‘?‘?f’ré(pb%‘}%ﬁﬁs aé’1d ?’rfpéa%b'f?pﬁ’f“ér

progr am 3@nfnmydbéen aAsedEited with the epsasdendcrn gy bhd dedn fresiviamalisrg a
sats of expANSieO inf&MASid defa206édAbedeienl 6¢4Mbh Oihfeomddiah. t he user can

sel ectively open and cl ose expansion icons with a practical m ninumof 35
network bandwidih. In a eferred enbodi ncs, n pansi on fla and the

"t ormmat i on | od4F GHOFCHRE HEgr R o Pt BE (et oREtore LEGR: ARATH P8Pt | on
i s downl oblexeAnEPT" bFrTH &t ordRedi S Al@ﬁé%atéﬁelx'eﬁﬁmab@éﬂnéﬁ’éwééimand t he
i nfornat i eay dewabaadeded tthelddal ofismdiy vrl aTAtoron disrehiagged ekpawsioacal

meory addr&ss .« The %§r§&%‘fa&xﬁﬂlbﬁﬂ§@tﬂe9“p£@y f%\ ' ”sé:v\éﬁ“ &§leY1882140

mul tinmedia formats |

i nf or mati 8ROt *F évﬁégclf 5 'éh‘fq’o g ﬁes%s\fé’r %1% g‘x 8?11 nc%??é %ﬁt &?"ﬁéc’%‘%ﬁ%
time whil Bukedfi Pﬂbe’??t hera Femlw%éaon:vxnw zi‘ﬁ%%@ﬁéﬁ%ﬂ@@%ﬂ@sthﬁosed
WO 02/ 233ddcpiRETI£B041h£43388spect fiz: enpaits mexboriyl P iisos etayt e fdakskoag@ad for

i nformatigp é:@%ﬁéi&ﬂ 1!:§n l:@€S@le O o8 EANBN 0dBGGT £ web éﬁg@r dlneqni&da@econd

a%geCt of %ehe crace:ls d 1n o%];[.t'!:!.%pl fotrhe{lee ans:.%rnolc!on%d n.':lbgE lé. ac%ess to
di'stri but e (?a processi ng yst em ?OI’ nagi ng a se? nSI on 1 cons

and assocFQaé’&lPﬁf’d‘tfﬁ’é‘{‘a}tdﬁn %"ﬁ"e°?‘r°€ﬂﬁ%c?"€6?®‘ﬂ“s??@“5t Hétf?if‘&p%c"&?yl%l nt ai ni ng
an expansdomlicRdgbamddidgh.i nf or mati on | ocati on for each expansion icon from
the set of expansion icons; displaying the information associated wth each
expansi on icon e e 1 S 0, n
flag and, if tﬁ%é e%%ﬂ%%n&?}?fga %%Esi’%g%ée)qn TD%J In r%gt]?gﬁ ?onkg?%ﬁ?g %/“pt he

| 3%t i on PRI®frati on; and opening a cl osed expansion icon fromthe set of
expansi on i cons, mherein t he opening further conprises the steps of:

downl oadi ng i NAOREBHok Odnd kA MNAppas@fes v BEm S0 madagimgan defif OF mati on

| ocation @é&&%'laﬁel%o%t&dt st&hgée%dl&rﬁépmgemuae%e ars@,.r Icag the
downl oaded anfo %?tl on at ress, f i but ed dat a
h

np
processi n§° BR8] ﬁ]gc’sfheé‘paﬁf’o‘?%éf?rbsnwf‘ocaat Proanc 6> mT‘o % PE remor y
addr ess; BAOTE PINYitHe ekpandrefierredena’diFerht &4 AFRIRsieRe fpesnd the

. expansi onihfomat fora 1btatsicat A @aidhihed dor addddr agtaneéore iboxliamEninfatbdtighn t he

O
. downl oad & Hase on I'n

't Ef or mgt i 9 m@@a@degn Vit Ryt faemﬁeapagéglign | §xfoRSar atg@mtal OﬁﬁxdoﬁénédPEna i me
e web p esse an 0si N after. thig ini

PR g 1°F c?orma 39°6h EFot (i’r[“a“lo%c!é Qlon Fy. SFE ﬁccor |!Loc g
third aspeetordf 28dressr e SEat 2559¢ e ot EcrRRten §a3b|b6v+‘tiéd"%“1‘?§ﬂfb% ina

digst r i but edldakdiprioeessi, NngnAydigntéor, TaRAgiandgia sédewf orxgignsreon i cons
and assockgfthat :0r Mad 1:QNpod 81 MBLNGCLLC QBRI SibahbeorSiepss at: txlowatoadi ng
the set OL% CXRANSL %e{g%%%‘%;r%}fl é‘én%fcié‘ tgd | fgr;@ ohBhs s TR A L NG 080k,

expansi on tlag and an oAt on



»

30 each expansion icon fromthe set of expansion icons; and displaying the
I nformati on associ ated with each expansion icon fromthe set of expansion
i cons basW® BfA33He expansion flag and, if the expansion f|Bgl/EBOVR t he
informati on referenced by the location information. 35 In either

enbodi nent, every tine an expansion iconsis changed, the system scans

t hrough all expansion icons and for those with an expansion flag set to
true, uses the associated information |ocation to display the additional
information. The expressions "expansion flag set to true" or "expansion
flag set thefexpaesionefi® 165 WobP FARSS 13RI EIRY APRtion |ift BPRRSJLO 2
respect i vekyvdrolematdpent he expansi on i con being toggled to "open" or

"cl osed" positions to respectively display the expansion information or

not. Clearly, Lf t Bool ean_st at enen e Qpposi.tel hr as t he true
V0 02/ 29317 4 PLTTCRPR Gh0e-d Ea P s toshs BRRISIS SfertibEn Wetd del ter sed

“t 0 Sachi evETPTiEeE dhweERPB AR, @ AU SHERIEPH AR PTOFERTIMICHYIOH 9% panaging a

correspondst tod expasiposicohe mndcartiaied iifdrgetidng thd estiddd compiieimpvel
feat utr]I ez ket ifvgd Shanatitihsid anca‘xphmghnffﬂgt A o8 Enffhal Ol loddtibhie .
appende i r.a: het t . nt e W
ow be. made 15 etanBi O ibel B s, AL LP el I BB 3L EhE

pi ctori al *PERFMBELM AFFUTHAGRY 'GP STAPLUPRES Rt A°PF FEEB TSRy SF eTHHASI ch

t He® pr esendtoimbesrd on iy ehparisiph diieatad;, H gbheecexbansicn Blaw ksdiaugr ameof a
data procesfdrgt 5ot refeddhatd MY tRE 136adi6R| HIRBLLELcAS £hdSBpatfingl & MBE&d t he
present | Qyeath 80 JBY Dionl Bl QUL LUl 8 dnk S Bl OCkndiBgha of a data
processing s stem that may be Inp ement ed_as a.client in whi t e present
i nvention %’é‘eﬁec?%?'é‘?ﬁa BAPEePE ¥ ghT B 9 BRI B ShBWRG a | st
of expanspédrdsgosizrriefl i @pninfaeraidosnt kcetion tageopiated with, tie glysedbA is a
scarseen i negearshon itgna dtcsinPfithexpanssddadi Hmsnatida dhe secandend®m i n an

expanded gh@teel h R IIeQipdel; aha PHEESimPslsedh 364 880 1APYR: Showi ng the
result of 1 9pe e fqurt@?:_eegg nsion i con from t_hg%%%een | rage shown in
o] i V

nipg t

Fi gure SALFEPRES: 1eeadls CEHE oRR EERE HES S SRS A SRS EMSt ed Wi th an
expansi on ¢rRBFiPH 369t FEoFi A Witk thg GhPeeb S BIRFISTL IRoNt BY) ScbHee StrtRot ure
in accordance with a preferred enbodi nrent of the present invention; 35
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Opening and closing icons after this initial download is based on
information stored in local memory.

25 According to a third aspect of the present invention, there is
provided a method in a distributed data processing system for managing a
set of expansion icons and associated information, the method comprisging
the steps of: downloading the set of expansion icons and associated
information; maintaining an expansion £lag and an information location for

30 each expansion icon from the set of expansion icons; and displaying the
information associated with each expansion icon from the set of expansion
icons based on the expansion flag and, i1f the expansion flag is true, the

information referenced by the location information.

35 In either embodiment, every time an expansion icon is changed, the
system scans through all expansion icons and for those with an expansion
flag set to true, uses the associated information location to display the
additional information. The expressions “expansion flag set to true” or
rexpansion flag set to false” relate to Boolean statements and are

40 intended respectively to cover the expansion icon being toggled to “open”
or “closed” positions to respectively display the expansion information ox
not. Clearly, if the Boolean statement were oppositely phrased the true



Figure 8 is a flowhart showi ng the downl oad and processing of all 40
expansi on information in accordance with a preferred enbodi nent of the
present iwO®RIAN. WO 02/ 23317 5 PCT/ GB01/0398.1 Wth r dE/eBUd3INIw t o
the figures, and in particular with reference to Figure 1, a pictorial
representation of a distributed data progessing systemis depicted in which
the present invention may be inplenented. 5 Distributed data processing
system 100 is a network of computers. Distributed data processing system
100 contains network 102, which is the medi umused to provide

comuni catidbrislse plesibimseernldandasiuso deey keeeyrsaAd-cc eapiever thec samreefEelctivi t hi n
di stri but gd vdad airPaLLe SeHeBYF iTESLIRM EOEL" Dot Mapbéndk) 20 MRpeh MstieionD & smITENt
connecti ofs, “§ 1L.ag W 1804+ fiber optic 10 cables, or tenporary

connecti ons e through tel ephone connections. In the depicted exanpl e,
servers 104, I14 116 and 118 are connected to network 102. Storage units
106 and 122 ar@healngweboﬁmee:ce@dbebene@mlakaqm,isipircovﬁoﬁh?girbmkmﬂ sgpptt for
any or alfordh Serener appddded d14imd16 and 15 118. In addition, clients |08,
110 and 112 are al so connected to network 102. These three clients may be,

for exanpl e, pers ers oy, net k conputers._ For oses of this
appl i cation, %g?'l"( nﬁb *Eran nﬁn?/g\@%?rpllﬁvg&m&uﬁ‘ffeae?% ﬁlﬁét‘%r}ff’ whi ch
recei ves ®edsr égrfém BFCHERBY IngpBraviags o ¥Pe¥FHiM:anot her conputer coupled to
the network. 20 Distributed data processing system 100 may include

addi tional serygrs. E'ise'atﬁzct%,@ijal%gﬁfesgﬁé’é&%ﬁ 0L Ny, .0 &JE‘% depi ct ed

exanpl e, servers 104 rovide storage, for data from
clients 1BEPCesTnY SKEES™ 30 "‘F‘Hégethreoﬁ’r’es?@f:v’é’rvfnﬁ’r%m?% r YRGB LA, such as

boat files, operating systeminmges, and applications to clients 108, 110
and 112. di eni‘ﬁgd:Q82 11Q @i&klélzz.g@a@ c&I hedds ﬁ&c@@@ir@r sﬁélt:lemoiha%eﬁlélﬁrb% 104,
114, 116 an q&gSugport for.a 1c Sul ar_applicatjon bei %Perlfor .on
oné of cli'e dﬂrlﬂ be b%/’ ohe of - sarver 3 0%, "R "and
| 18. Addltlonally servers 104, 30 114 | 16 and 118 may provi de backup
support for eartgurkheris knbldek @iagBam Q:ff a &flaVgrfockabindl eysten BitnEanbe

backup se[yaLniedDss 8l l9¢aied, ihithe e wrdi e admeni ShF @l Phe ldp10hiGRcase

requests directed to the failed server are routed to the redundant backup
server. 35 In a simlar manner, data backup support is provided by storage
udPts 106 and B{mreod J'@elavmelloizm,agilﬂl,ovri% aahibt 8. exdseneicer icommt bera t han
the net woedntaddidd staed Qh edd geadd Bge A data backup storage unit at each
use, data backup allocation is set, and data backup transfer occurs at |ow
usage times, typically after m dni ght bet ween_any of servers |04, 114, 40
116 and | 18 anfrewer 3ydsufi teseemamangg showing ays (2p5 230 opCyEs O ¥398~
In the depecbechreXanphein ah Sxpadpletiestaat tn phecesisrngrtsyst em 100 may be t he
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expansion icon from the screen image shown in Figure 5A in the prior art;

Figure 6A shows the XML code associated with an expansion icon in

30 the prior art;

Figure 6B shows the tag code structure in accordance with a

preferred embodiment of the present invention;

35 Figure 7 is a flowchart showing the selective transfer of expansion
information in accordance with a preferred embodiment of the present

invention; and

Figure 8 is a flowchart showing the download and processing of all
40 expansion information in accordance with a preferred embodiment of the

present invention.



5 of high-speed data conmmunication |ines between major nodes or host
conputers consisting of thousands of comrercial, governnment, education, and
ot her corf§Ot0RR3¥ystens that route data and nessages. O cEAGTEEBIEBYr | but ed
data processing system 100 al so may be inplenmented as a nunber of different
types of networks, such as, for exanple,san intranet or a 10 | ocal area
network. The present invention is inplenented in a distributed data
processi ng environnent where a user at a client machine, such as client
108, requests the display of a web page froma server, such as server 104.
15 The web pag‘%“é‘aﬁe%ﬁﬁﬂla? o8 S thetfiosreDoARR AR, PATAFIEAT ik InefpRRpics, and
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processes of the present invention. 20 Referring to Figure 2, a block
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bus 206 andips 0\§rdesmgdRabPiBifdtechd mhb® tisudhl 2e1d40RE YedmaBddiRhker / cache
208 and 1/0 bus bridge 210 may be integrated as depicted. 30 Peripheral
conmponent interconnect (PCl) bus bridge 214 connected to |/0O bus 2|2

provi des an i mMerPacEPLEEPCRIWEEr #5809 604A Hinbtr 8rd Fdlctne 298869 may
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PCl busesx23écwsitt daRputbrOMm Wi ehrpaldist bORALs NpPeIEatebn Nal Wotdoraddapt ers my

be supportad, ;Lh 0 ecllangs a 3317
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adapt er Z38°an® éfﬁt’rﬁ’i“sﬁr a‘f°§‘8ub‘g‘p88‘r"ﬁ11€8t BY B 19°Ps 212 as

dedpi ct ed,Pigrriitedi datat Pqu;ﬁsmgdﬁve@ml §00 RaThigwdudd addihiionnly sskivefs.in t he
art Wil apphesi ahe ddhet dRecdnhdvadewidepi cted in Figure 2 may vary. For
exanpl e, other peripheral devices, such as optical disk drives and the

| i ke, also may_be_ used  in addltlon to or in place of the hardware depicted.

The depi cted eXafBf £PLCTSt SHERIE (5 ADT ¥ 04r Attt ettufd P BCHEfBNns with
respect tssorage gorsdata frarentiagts 1G, Thi0 @dad allsr ocBese Mpusystmwyereadisot ed i n

Fegure 2 grayide date) LAY SoottRil&lY Bb&G: Sy $t0BE &M QARages, Pagguct of
I nternati %ggiTa'%‘:{%théo ch/laeé(I Nfos, CQ{J’%@H:L‘}” 'élﬁﬁ@?%s NaW XOf Kq,r4ani ng

the Advant nteractiv ecutive erating stem e server
nmachi ne GiERes £GuPRe o8fatlnet 1%‘:%# ﬁ&@es“éen’t“t 61'“’1 H- 8¢l iSURROHFsERE & he
pr esent igaveidiles, application being performed on one of clients 108, 110 and 112

may be by one of servers 104, 114, 116 and 118. Additionally servers 104,
30 114, 116 and 118 may provide backup support for each other. In the event

of a server failure, a redundant backup server may be allocated by the

network administrator, in which case requests directed to the failed

server are routed to the redundant backup server.

35 In a similar manner, data backup support is provided by storage
units 106 and 122 for servers 104, 114, 116 and 118. However, rather than
the network administrator allocating a data backup storage unit at each
use, data backup allocation is set, and data backup transfer occurs at low
usage times, typically after midnight, between any of servers 104, 114,

40 116 and 118 and storage units 106 and 122.



Wth reference now to Figure 3, a block diagram of a data processing system
in which the present invention may be inplenented is illustrated. Data
processi WO 8%233¢m 300 i s an exanple of a client conputer. POA{GB02H384
processi ng system 300 enpl oys a peripheral conponent interconnect (PCl)

| ocal bus architecture. Although the depgcted exanple enploys a PCl bus,

ot her bus architectures, such as Mcro Channel and | SA, nmay be used.
Processor 302 and main nenory 304 are connected to PCl | ocal bus 306
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the list, "BookManager BU LD/ 2 V210 has been expanded to reveal a

h?/%erl i nk "VO9802ENU', and an expl anatl on of what is contained at the
hyper| i nk, if Beriebewsd. cqprenghe Rt e MBCHN P36 htidoe |t egnwestsd |to
present, but bdsieikopidedes pl anerEate causad 1byall bas e2ypansd aomedr bhe second
i tem ”D%Lodgaxezfaozp@magcgé%s&@ee&%ngcf HReSHQ! | 1fiAbaPbdihgud | gt side of

the scree
1mplementat10ns will support four PCI expansion slots or add-in

35 connectors. Communications links to network computers 108-112 in Figure 1
may be provided through modem 218 and network adapter 220 connected to PCI
local bus 216 through add-in boards.

Additional PCI bus bridges 222 and 224 provide interfaces for
40 additional PCI buses 226 and 228, from which additional modems oxr network

adapters may be supported. In this manner, server 200 allows connections



Figure 58 shows a screen inmage that results from opening the fourth 35
expansi on icon fromthe screen i mage shown in Figure 5A. This automatically
causes t WO4REHHA expansi on icon to be closed because onl Y@HeBYKBMBan be
expanded at one tinme. This particular web page allows all icons to be
expanded sinul taneously by clicking on the "+ Expand" icon at the top
center, but, unlike the present invention, it is inpossible to 40 expand
nore than one section and | eave ot her sections unexpanded. WO 02/ 23317 9
PCT/ GBOL/ 0398~ Figures 4 and 5 illustrate the current use of expansion
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machi ne. #hstemassobich athei pfeaenatinoantimy bey ba dnplanemiceg 0f idatscdfaeednt s,
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first inphemmatafi 1298 gﬂaf 9&{%@9&@5593}@ gsimgﬂbféh %psas '199a1 ¢R0S3gS

downl oaded on an asi's and store ocal I'S not necessary
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PCT/ GBO1l/ B3D8nterface 314 are connected to PCI local bus 306 by direct component

30 connection. In contrast, audio adapter 316, graphics adapter 318, and
audio/video adapter (A/V) 319 are connected to PCI local bus 306 by add-in
boards inserted into expansion slots. Expansion bus interface 314
provides a connection for a keyboard and mouse adapter 320, modem 322, and
additional memory 324. In the depicted example, SCSI host bus adapter 312

35 provides a connection for hard disk drive 326, tape drive 328, CD-ROM
drive 330, and digital video disc read only memory drive (DVD-ROM) 332.
Typical PCI local bus implementations will support three or four PCI

expansion slots or add-in connectors.

40 An operating system runs on processor 302 and is used to coordinate

and provide control of various components within data processing system



Figure 7 shows a flowhart for the "on demand"” transfer of expansion
information for a particular web page. The web page is initially °

downl oadewsoad3xirspl ayed (step 702) with the expansion i cd?CsT/Gh‘)llfq?réﬂcl osed
position. The systemthen waits for sone user interaction (step 704), 5

whi ch may invol ve mani pul ati ng an expansgon icon or may involve sone ot her
action. If the action involves the manipul ati on of an expansion icon (step
706: yes), then the position of the nouse relative to the current screen
image identifies the icon being toggled. 10 If the "expanded"” Bool ean flag
i s currenBfy imgFipiret hen Thheorspat g 8yFtes way & puremperqisibp avebtabyes). The
i nf or mat i epefa@ing hesexparden seokinbri S MiotRictd wihdohe PeraEhg @gstendi cat ed
by the dahg. RRLM Klite@%d Bhy dnBf Q3dMRELQN sl ScHownl oaded (step 710). This
results in the data pointer being changed to a |ocal nenory address and the
val ue of the 15 Bool ean flag being changed to true (step 712). The system
't hén sequences Thrdaght aeshingydistlaypecthgalie Pages mgnttizon the serirspidyed
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| f the "eslprifded s>Bopleds rétageprt @er*minfl%rcﬂm%ct(usﬁbrilmgatlm)? wigHi cati ng
the expansésyect fOkRBl@BehS ivERHdy . Delod gexapLed thaCildcyssdshen 3@ t he
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followi ng a hyperli nk t hen mani pul ation of the 15 current web page is
finished. If ti&EbuQBesmtsihGﬁs S QySecaNiddie &a&mwﬁhtpagﬁbn( sh&fing2fhe ¥&SHth such

3550V1 N0 g, 261 Sbbn b3bw LCO-LIG BRGE LinpeiliBhavad (Shgp 714) after

. corrpl etin eration gure | owch e downl oad and
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| al me nd more than one section and le ve other sections unexpanded.



25 addresses. The systemwaits for sonme interaction fromthe user (step
806). If that interaction involves toggling an expansion icon (step 80B:
yes), thamQopasad on the current state of the sel ected i c®ET/GBE/03984
correspondi ng section is either opened or closed. If the icon is opened
(step 810: yes), then the expansion infogmation is located in nenory (step
812) and 30 the "expanded" Boolean flag is set to true (step 814). The web
page is re-displayed (step 8/6) with the newy opened section displayed. If
an expansion icon is already open (step 810: no), then the "expanded"

Bool ean fl ag i Bimwestd ahdl Scllustopt8 P curtenhaissebf ragansdionrccgss ftheyed
(step 8l Bixpaintiba tik@osmltach etk Sefitedntd hosadinBd anfi tdH@uls anrbitaiact i On
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on the cupdgentsveangage 6 fd BhedeelimitaWdds02haA3 hb¥ivate PEHE EREHE398. 4 The
descriptign .@f;fhe present invention has been presented for purposes of
illustration and descri ption but is not intended to be exhaustive or
limted to the invention in the formdisclosed. Many nodifications and
vari ati ons w | riduzreafppahens the XMiOs@iecoassatiintied wikh|thebseqonti hexpansionFor

exgnpl e, §c§9ﬁe'iﬁl|th%t i@g@glfe&eqlgmo%% tpb&reoa d%e«nglaragpr eachagf Figure 7
and the "t ot 191:? " of ,,thurbe e, ROSSi two k¢ yariation youl d be
to set a % l?sl’]reé‘ “whet e, at SPRSELE Fre ER B %Fge 15 *8cC€s8ed, all
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Size i s dewnloadddxwitdvdehe web page and 10 information | arger than that
size remains at the web site. The enbodi ments descri bed were chosen in
order to best ex Ialn thF}Q nci pl gf t he |(ri1vent|on and thex%ﬁactl a
application, a ThdBrEBeRet FoBT 6 TGOS IBEFPCT TS He 257 pBee v*

under st an@ Ptrhéemweﬁml‘rqﬂamft@r of atleoprseserb odivaphian - Wi igemd eus sirouRf iscat i ons
as are susdadah-oratiiied pagt e€illear “Expandednt @iphapeihtet o tMD 02023834 dhia.
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ot hod coTih PEFRERS 4508 GRbote BFSTR AYaiRi RG-OaA | HBPRERT B FBeal i on f or

t B8 assocy%PBic N EPREts ewafnéﬁde&éhs SRrparm 6he | waHer rignfiewrdoadad e the
expansi onmdmoapset tBefdriean nexxpams aod) theopbinfet e lOpen spOSid LR meddOF | Ng, at

a local NEiRL¥s AdERSS aa88SACEAL @4 d At ALEMLEON downl caded from a server on
the distributed data processing system setting the information |ocation

for that expansion icon to the 15 local nenory address; and
Figure 6B indicates the structure of a modified tag associated with

25 a single graphical Lcon, but all other graphical icons will be modified in
the same way. This means that icons can be selectively expanded with the
associated information store in local memory on the client machine. This
associated information may be in a variety of data formats, including
multimedia formats such as audio clips (e.g., WAVE clips), picture images

30 (e.g., JPEG images), or video clips (e.g., MPEG clips). Providing the
client machine contains an appropriate player for the data format, a wide

variety of formats can be accommodated.

Two possible implementations of the present invention will now be
35 described. In the first implementation information associated with
expansion icons is downloaded on an “on demand” basis and stored locally.
It is not necessary to download the entire page when an icon is opened.
Using a second approach, the entire pagdge, including all expansion
information, is downloaded to the local machine. All expansion sections
40 are initially displayed in a closed position. When sections are expanded,
they can be fetched from local memory. These two implementations are best

understood by examining detailed flowcharts describing their operations.



di splaying the informati on associated with the expansion icon in the open
position based on the information referenced by the | ocation information.
20 2. A W@PUWB3ih a distributed data processing system f oPCRiGiBIGI0M§+a set
of expansion icons and associated i nformation, the nmethod conprising the
steps of 25 maintaining an expansion flag and an information |ocation for
each expansion icon fromthe set of expansion icons; displaying the
information associated with each expansion icon fromthe set of expansion

i cons based on the expansion flag and, if the 30 expansion flag is true,

t he i nf or mat i JFtouUEe et EHeEH ab§1QW$ga¥‘bc,f&F i g% i'AE d’PHGHC{) Rranghar cife ArRRRs40n
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address stored in an infor magl on [ ocation associated with the closed

expansi oPOFEbH™ st OPF FYSEHL TBSRAPORREGT i F76r WS oRCSERcH P é%ﬁel’n%?rﬁry
- ad@lr ess iwpirhanay0idvsive baipdlatdng 3w eseuwiiny ivpstanmandnyelvd ggne [pgher
i nf or mat ieRibocatiEothd actitd iNEAkesamRl YarAgdI85%h dNAn ex¥bhdn233dy 14
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expansi on 1con true according to claim?2 erein
t he i nf orsr?ﬁf?%rf‘“iag?e’rdéﬂﬁbﬁleﬁytr? LR rbﬁf"ﬂﬁ FREFLHE | ocation may be one of
textual information, a uniformresource link (URL), an audio file, a
pieture file, mndna weixgeﬁuefdinlﬁ;oléan&mgtirmduaf&@wiﬂags&o&éﬁiam or 3,

further GQEDLISINGs koSl L8 1@%@9%50%590% Whesehi: iiesxpagsi on f1ag

associ at e expansi on Icon Is set eln ornatlon

| ocat i on $¥38EHI FECLIWe L9 P ALRS S8 Sheaftr e 1DABRIGHERDRY Fit %8Fdring t he
I nf or mat ireAnEEs0EP atlEd mﬁdrmah@nexepahgnmdleéorstles Ti9) e e d. résul Bs nigt hbel
accor di NGiakl $dide Bt Zodihg enahyéd Rera QLRI Inseknagy ?Egﬁhélgaﬁ&'@hé&a@.iia%ls'tﬁg t
i con, S OCI e_e lon_icon is se
tgg)f al seeE{O%Pl%QarI t}? §kaqu§ %%n%%{??gﬂtéf e§| .r71 'I‘ a [oc eﬁm nréer?ors yraddress,
and the |tSEaPIhEhbr SAFE0PT S8 PG Fﬁéslf“ﬂf’&r ﬁatlveoﬁeefé@e&w@e&swt 149he
expansi OrForcioie usenniint appeads t2atOGcheAsaBidted sertiordihak rickut @dadasd
processing systemfor managing a set of expansion icons and associ ated

i nformation, tflelgrﬁéﬁggtéi n@é'ﬁgtg ﬁ;%e ﬁgz%gpan51on operation is accomplished

20 by only downloading the information associated with the selected expansion
icon and not by downloading the entire web page. This is an efficient use
of network bandwidth. Since the Boolean flag is true and the data pointer
is changed to the memory location where the information is stored, the new
information appears when the page is re-displayed (step 714). Since all

25 displayed information is in local memory, the display operation is quicker
than the download of the entire page f£rom the server.

If the “expanded” Boolean flag is currently true (step 708: no)
indicating the expansion information is already being stored locally, then

30 the operation is a contraction. There are two alternatives available at
this time: retain the expansion information in local memory in the event
the section is re-expanded or discard the expﬁnsion information. Size
will be an important factor in making this decision. If the size of the
object 1s small (step 716: yes), such as some text and/or hyperlinks,

35 then the expansion informatiqn is retained in local memory (step 718).
However, if the object is large {step 716: no), such as a video c¢lip, then
the local copy of the expansion is discarded (step 720) and the data
pointer value is changed back to download from the server. Regardless of
whether the information is cached or not, the “expanded” Boolean flag is

40 set to false (step 722) and the web page is re-displayed (step 714).
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mai nt ai ni ng an expansion flag and an information |ocation for each
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i nformati on associated with each expansion icon from 30 the set of
expansi on icons based on-the expansion fhag and, if the expansion flag is
true, the information referenced by the location information. 7. A method
according to claim6, wherein downl oadi ng the set of 35 expansion icons and
associ ated information further conprises, for each icon fromthe set of
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Figure 8 shows a flowchart for the download and processing of all

20 expansion information at the time the web page is accessed. Initially
the web page, including all expansion information, is downloaded from the
server (step 802). All of the “expanded” Boolean flags are initialized to
false resulting in all expansion sections being closed (step 804). The
data pointers are changed from the server location to the local memory

25 addresses. The system waits for some interaction from the user (step 806).
If that interaction involves toggling an expansion icon (step 808: yes),
then, based on the current state of the selected icon, the corresponding
section is either opened or closed. If the icon is opened (step 810:
ves), then the expansion information is located in memory (step 812) and

30 the “expanded” Boolean flag is set to true (step 814). The web page is
re-displayed (step 816) with the newly opened section displayed. If an
expansion icon is already open (step 810: no), then the “expanded” Boclean
flag is set to false (step 818) and the web page is re-displayed (step
816) with the selected section closed.

35

If the user interaction does not involve toggling of an expansion

icon (step 808: no), then the requested operation is performed (step 820).
If the operation stays on the same web page (step 822: yes), then the
page is re-displayed (step 816). If the operation exits the current web

40 page (step 826: no), then operation on the current web page is finished.



openi ng neans for opening a closed expansion icon fromthe set of expansion
i cons, wherein the opening further conprises: 35 downl oadi ng information
froma seWPd223Hdress stored in an information | ocati on asHGCBUEE¥i th t he
cl osed expansion icon; storing the downl oaded infornmation at a | ocal nenory
address in the distri but ed data processijng system and setting the
information | ocation to 40 the | ocal nenory address; and W O 02/ 23317 16
PCT/ GBO 1/0398. 1 setting the expansion flag associated with the closed
expansion icon to a true state. 11. Apparatus according to claim10,
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13. Appar@n u%a%?a%qrﬂlﬁoglaqa Itg‘l setlg Q zelil:‘hresﬂ cﬂ%a%ongﬁ'& n?il.agqﬁl'xg rlng 15
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expansion icons; and 30 displaying means for displaying the information
associated with each expansion icon fromthe set of expansion icons based
on the expansion flag and, if the expansion flag is true, the information
referenced by the location information. 35 15. Apparatus according to claim
14, wherein downl oadi ng the set of expansion icons and associ ate
information further conprises, for each icon fromthe set of expansion

i cons: 40 downl oadi ng information froma server address stored in an
information | ocation associated with the expansion icon; WO 02/ 23317 17



PCT/ GBOL1/ 0398-1 storing the downl oaded information at a | ocal nenory
address in the distributed data processing, system and setting the

i nformat iWA%E8H7ion to the | ocal nenory address; and 5 sdGl/GBO1{04284
expansion flag associated with the expansion icon to a false state. 16.
Apparatus according to claim14 or 25, wherein the information referenced
by the information |ocation nmay be one of textual information, 10 a uniform
resource |link (UF2L), an audio file, a picture file, and a video file. 17.
Appar atus according to any of clains 14 to 16, further conprising a closing
means for closing an expansion icon, WHeI¥En the expansion flag 15
associated with the expansion icon is set to false, the information
~location {0 | ogalecHBHDLY al §1dtSt BhiR0aadNPrd QGaLndTRYR M EOE %miﬁagat;;%
infornmati on associated wth the expansion icqon 1's imintalned. 18" A

conput er 7 GAPARTISFOUURE FHF: 48P ST r BUFSa T & prebE R PRY SYBFEPE0™or

* maRagi ng aterst obf expansi on i cons and associated i nformation, the conputer
program product conprising: instructions for maintaining an expansion flag

and an i nfor Mgk QR ah OGR! LANIBEnAACH £3RBIG 28r | tHRNaSJRMLEe 158 rn@Eion

expansion.i cons, 25 instructians for sdeltsgéa&gn‘g dhe,information associated
with each™&xpansiBR-Tcon TF8m tHe S6t°Df “expanst on 1¢6/é based on the

expansion flag and, if the expansion flag is true, the information
reberenced by €de ahoegtanehon rikon niat ko opanpoddridnst stetihgnsatf arleepkeni ng a
cl osed expaRsh0fud-e08, fa:082 {he4d Salrohatd ¥R atin®Pade0Pom WELSLR dhenopeni ng
further cg{g%rrlig‘gts dhe.steps. ok instructions for downl oading information
froma sefver address 35 3tored it an information | ocation associated wth
t he cl osed expansion icon; instructions for storing the downl oaded

i nformati on at settiggatheménbrynaptclr dssatiinntfrer thet expardsédn diatoa fr ezessi ng
syst em antb&at hémgyt fRird8s) f@r mati on [ ocation to the |ocal nmenory address;
and WO 02/23317 PCT/ GB01/0398.1 18 instructions for setting the expansion
flag associated with the closed expansion icon to a true state, 19. A
conput er pr ogr SHEIFSHFC CPacOEPETHY OF PEPat Hhefavi thh ERisPitfEoB 19orothétfon

r ef er enceebdyy posid ipnfiasgdt dromhe obdorwat ipayreferemedoby ttbat Ldatio ormati on, a
uni f or m r esshgeidni. Nk (URL), an audio file, a picture file, and a video
fiohe. 20. A conputer program product according to claim18 or 19, further
10 conprising instructions_for, closing the expansion icon, wherein the
expansi on®f | agAd'é%Bﬁ‘?dPea %sttﬁ“f‘f%de‘}%&ng’f‘i‘fﬁs Th sYEegefort Japagidg, @ (5858

i nf or mat | @h ekpericpnidosssend pesecigted dnfodutass, thadrethed |avomiisivgore f or
storing téepsnéor mati on associated with the expansion icon is rel eased.

25 maintaining an expansion flag and an information location for each

expansion icon from the set of expansion icons;

displaying the information associated with each expansion icon from
the set of expansion icons based on the expansion flag and, if the
30 expansion flag is true, the information referenced by the location

information; and

opening a closed expansion icon from the set of expansion icons,

wherein the opening further comprises the steps of:

35
downloading information from a server address stored in an
information location associated with the closed expansion icon;
storing the downloaded information at a local memory address in the
40 distributed data processing system and setting the information location to

the local memory address; and



15 21. A conputer program product according to claim118 or 19, further
conprising instructions for closing the expansion icon, wherein the

expansi oW@PP3ABsoci ated with the expansion icon is set PETIEREAEINEhe
information location is retained as a |ocal nenory address, and the | ocal
menory for storing the informati on assoghated with the expansion icon is 20
mai nt ai ned. 22. A conputer program product in a distributed data processing
system for managi ng a set of expansion icons and associ ated infornmation,
t he conputer program product conprising: 25 instructions for downl oadi ng
the set of expi¥sies HheorrPaaAtom$Ier iaaeettatAt orifat Fith C1PR$t FXRADE &S 1FER

mai nt ai ni g aatruexpearai.on flag and an information 30 | ocation for each
- expansion icon fromthe set of expansion icons; and instructions for

di splaying the informtion.associated_w th_each. ex sion icon from.the set
of expansion i%&'ﬁgh%aggaolbdﬁn?h%" é:x?)%“néo‘i’o“%‘effhng tgﬁdf,)na%gfm? 1 eXpansion 1 ag
"isStrue, tHfeirfrrarbEan dAcaErBreaYcRe Wy théentialolai@Rt i of LR 23. A
conput er yEsegraTlmlodusl) acaoawiingiile, cd it fiher end dowidoddieg t he set
of expansion icons and associate information further conprises, for each
con from the. sel, oly SXPANSEON.] EOIGy o' e 1St ARRNOL oot AOND! 9241AY cne
informati on froma server aﬁaress 3t o[edri h an ini ornﬁfg on-| ocat | n

associ at ePAPEIPT hePTe x PRFSGIBN TS KHPARS QP T3P AP35 At PR SFB3YE 8t or i ng
t he downl sdeis isef orardel on &he anfoomtinetocytandiesseti bo taheexiest addresed
data procgsstig 18¥st aehand oot dicheng e firorilibAdeaddaanwin the | ocal
nmenory adé:lxrpgggi;ona@go Si?e}éfegg fhe expansion flag associated with the
expansion 1con to atalse state. 24. A conput er program product accordi ng
to claim22 or 23, wherein the information referenced by the information
| ocati on ¥y ke meneodhactendingl tdl@laiwt 6r em3i, ofurthen midmpriningscipsdrg [thnk
(URL), anegudbtonf ibdh, andidahUire bidshsiandtiagVdddes:idddaewi b thd\ eapamyibar
program pfaduel 3ecql L  Qp@nY e0fnath 8h MBcadidnli#4er 4 98R{4 Sing

instructions for_.closing_ an expansion Icon, é%er ern t%he:ﬁél‘ggéx ansion flag
associ at Y R %ex PEh TGN ICONTTOTE ei°%t BEFAFE -1 ABEITRBYFat i on

| ocat i on aszorbatgl witpkle iexppetipnneebn dndafinesrinedenory for storing the
i nformati on associated with the expansion icon is maintained. 20
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of expansion icons and associated information, the method comprising the

steps of:

downloading the set of expansion icons and associated information;
25
maintaining an expansion flag and an information location for each

expansion icon from the set of expansion icons; and

displaying the information associated with each expansion icon from
30 the set of expansion icons based on the expansion f£lag and, if the
expansion flag is true, the information referenced by the location

information.

7. A method according to claim 6, wherein downloading the set of
35 expansion icons and associated information further comprises, for each

icon from the set of expansion icons, the steps of:

downloading information from a server address stored in an
information location associated with the expansion icon;
40
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storing the downloaded information at a local memory address in the
distributed data processing system and setting the information location to
40 the local memory address; and
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13. Apparatus according to claim 10 or 11, further comprising a closing
15 means for closing the expansion icon, wherein the expansion flag

associated with the expansion icon is set to false, the information

location is retained as a local memory address, and the local memoxry for

storing the information associated with the expansion icon is maintained.

20 14. An apparatus in a distributed data processing system for managing a
set of expansion icons and associated information, the apparatus

comprising:

downloading means for déwnloéding the set of expansion icons and

25 associated information;

maintaining means for maintaining an expansion flag and an
information location for each expansion icon from the set of expansion
icons; and
30
displaying means for displaying the information associated with each
expansion icon from the set of expansion icons based on the expansion flag
and, if the expansion flag is true, the information referenced by the
location information.
35
15. Apparatus according to claim 14, wherein downloading the set of
expansion icons and associate information further comprises, for each icon

from the set of expansion icons:

40 downloading information from a server address stored in an

information location associated with the expansion icon;
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17. Apparatus according to any of claims 14 to 16, further comprising a
closing means for closing an expansion icon, wherein the expansion flag
15 associated with the expansion icon is set to false, the information
location to local memory is retained, and local memory for storing the

information associated with the expansion icon is maintained.

18. A computer program product in a distributed data processing system
20 for managing a set of expansion icons and associated information, the
computer program product comprising:

instructions for maintaining an expansion flag and an information
location for each expansion icon from the set of expansion icons;
25
instructions for displaying the information associated with each
expansion icon from the set of expansion icons based on the expansion flag
and, if the expansion flag is true, the information referenced by the
location information; and
30
instructions for opening a closed expansion icon from the set of

expansion icons, wherein the opening further comprises the steps of:

instructions for downloading information from a server address
35 stored in an information location associated with the closed expansion

icon;

instructions for storing the downloaded information at a local
memory address in the distributed data processing system and setting the
40 information location to the local memory address; and
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storing the information associated with the expansion icon is released.

15 21. A computer program product according to claim 18 or 19, further
comprising instructions for closing the expansion icon, wherein the
expansion flag associated with the expansion icon is set to false, the
information location is retained as a local memory address, and the local
memory for storing the information associated with the expansion icon is

20 maintained.

22. A computer program product in a distributed data processing system
for managing a set of expansion icons and associated information, the
computer prograﬁ product comprising:
25
instructions for downldading the set of expansion icons and

associated information;

instructions for maintaining an expansion flag and an information

30 location for each expansion icon from the set of expansion icons; and

instructions for displaying the information associated with each
expansion icon from the set of expansion icons based on the expansion flag
and, if the expansion flag is true, the information referenced by the

35 location information.

23. A computer program product according to claim 22, wherein
downloading the set of expansion icons and associate information further
comprises, for each icon from the set of expansion icons, the steps of:
40
downloading information from a server address stored in an

information location associated with the expansion icon;
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5 setting the expansion flag associated with the expansion icon to a

false state.

24. A computer program product according to claim 22 or 23, wherein the
information referenced by the information location may be one of textual
10 information, a uniform resource link (URL), an audio file, a picture file,

and a video file.

25. A computer program product according to any of claims 22 to 24,

further comprising instructions for closing an expansion icon, wherein the
15 expansion flag associated with the expansion icon is set to false, the

information location to local memory is retained, and local memory for

storing the information associated with the expansion icon is maintained.

20



