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. DI SPLAYI S OF WEB PAGES IN MULTI PLE MODES ~~~~~% * The
pr esent :\Iﬁve‘ﬁz??ginﬂ\lel ates generally to distributed data SPSF%%S) g%r%

systens, such as the Internet, and to an inproved display of \_/veb-Qq?ﬁsqu@nd
in.particular to a nmethod and as apparatas for expanding sections of t

di spl ay based on user selections. Still nore particularly, the present

i nvention provides a nethod and an appar at us for aI | owi ng the ’m””Hm
expand one or nore secti unent m ni m zi ng ﬂ W
traffic to acconplish thzlpsq&{i‘7 g‘"g ﬁ‘??f‘?‘ﬂ?uf% D&ﬁ?‘&“yﬁ%cesm ng 3

known as the Internet ha%ECTE?JEﬁ/PEe‘@EaPmI T MBETIPRE oromBE | on f or userl&eeh
access and explore. The Internet also prOV|des mechani sms for downl-oadi ng

i nformation onegeapggggmlgmpéggog%tlguy Q&e@ﬁ? red int gnf% rr‘l?al %Iefs?lrjgg It

er ortant tha oratlo St for

i m:;\(;rmgt : g%) Ce eaky Yf’E Op%‘f‘c g ftrhﬁn?’ﬁ:eﬁ'%%tr %“dpé?sﬁﬁ’eé‘t‘ﬁ’we%aidseiw efent
from a tet#hiPegprs fﬁ’éré‘bé’mwlm tav ointied endtanospmoia tinn €6 ssasya1dgWn | oad
of i nf or ne¢dtGrnt hatt thengest s, bb&auﬁldsablﬁalb@ldﬂb dt lgtl]%omgl(‘jeeb pag~a provide

| np&ha o a et on sed oa user

?g\cllﬁegt s Mwlzﬁn ?%lﬁ Eg‘lst%%t ﬁf@&t% Lr&ig ° tho% g8 WRPRTFERE f%Fen
downl oade%ﬁglgﬁgg chani st aleasc’ﬁe G m??ﬁ)lséﬁﬁéﬁ’f‘s It 2 | geHRRS tetleal | ow _
expansi on™FHPaFEIT é‘FtV/ﬁrf‘hF’rFftfh"e CCORFTERPLIID: Bifisamaski st| ng screen imge; it
sinply allows replacenent. Another mechanismis an expansion icon, which is
a graphical icore dibhetivapReacsa thoE‘_k'g%ikgfsTyame fodut L2 J n%r’fgm?t 3f titles.
In th I%q pear s an

n e c de@%s lwgéﬂ:@ éé)ihfgma.}élon %87 uateﬁs tgu?fﬁeff ea§dv\ﬂ’ﬂl°’é?)pe raqm under

subtitles, open position
the titl e tfﬁ'ée%xaﬁﬁﬁd’rﬁ oo R TR TS ‘b’é%‘?%’ﬁ@ne@fwm pOGIt | ons

by® a userP29¢| FeRGaH%sh dFPWt pfgrmioe. is found. It is very important that

the exploration mechanism for finding desired information be eaay to
operate from a user’s perspective and efficient from a technical
perspective to avoid generation of unnecessary download of information
that ccngests the available bandwidth.

20
Web pages provide several mechanisms to display additional
information based on user requests. One mechamism is to hyperlink to a
new web page which is then downloaded. This mechaznism ig easy to
implement but it does not allow expansion of material within the context
25 of an existing screen image; it eimply allows replacement.

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

30 open position (€), the subtitlea 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 baged on the
action performed. Another disadvantage of this known mechanism is that
only cne section can be expanded at a time. A fimal disadvantage is that
40 the mode of display 1z limited; in many applications only text and
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Al t hough this mechani sm has the appearance of only nodifying a 35 s@cm\ﬁom%
- of t'he screen, in actual inplenentation, in prior Jnmown distributed data
processing systens, the entire screen image is reloaded wth the selected
section either expanded or contracted based nn the action performned.

Anot her di sadvantage of this known nmechanismis that only' one section can

be expanded at a tj[re. i hal . djsadvantage is that.the. node,of display is
limited; in many ég{fl;i k@ts{)%%s dbsﬁloﬁest é"‘xfre%gﬂew y B Idfsﬁl}’é'ma%r &g Qﬁgeéygﬂ’,“){g
*@00002* 2 MR sAfideomk. XPO 10250564 discl oses a tree viewer for displaying

web pages having expansion icons. Therefore, it would be advantageous to
have a met hod and TAereAppait aoulsl henattvapiageoussphae omethed and es apparaiup it 64n a

web page in i i e i 11ni : rk it fic.
Aocor ding L BAE of il ectar AT0e phie T UG By BN 0 AL A
a distribumadindahafpetsodsgaffig. syst em f or nanagi ng a set of expansion icons

and associated information he met hod. canpri.sing the ste of : .

i Nt ning. an expeRGITGHE 1 AdiEnePaT TG HEEISh e BivRGH edihod in a
expansi on  idggibifte® Ttk HRo@in®EysQnP FrSrh Atk ginpOoNset oftieg PArRInNiotsghdl RbSVidTBd | ON
associated wth each expansion icon fromthe set of expansion icons based
on the expangfosnatiqraghegnethod ¢omprisingdhassPoelfl ag is true, the information

referenced by the nila{?lfltgfnﬂ%t 1P By &aﬁ'éfr% ran@h ARG HaNGn 610@18&6}& 83%%?%(?59&0& con

fromthe set of expansiomr | cons in the opening further co Ises the
st eps of : doewnl badithgset nf expavtivorofis,om a server address stored in an
information |ocat id(i)srf)lay"ia‘nsgst%giil?tto?nqat\ll\cﬁ;nt etlss})cr%z?teg lw? 1eéjac )égﬁa)‘a{]nssixo%nicin(l: M the set of
expansion icons based on the expansion flag and, if the expansion flag is true, the
information referenced by the information location; and
opening a closed expansion icon from the set of expansion icons, wherein the
opening further comprises the steps of:
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 distributed
data processing system and setting the information location to the local memory address;
and
setting the expansion flag associated with the closed expansion icon to a true state.
According to a second aspect of the invention, there is provided a method in a
distributed data processing system for managing a set of expansion icons and associated
information, the method comprising the step of:
downloading the set of expansion icons and associated information;
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 the set of
expansion icons based on the expansion flag and, if the expansion flag is true, the
information referenced by the information location, wherein downloading the set of
expansion icons and associate 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;
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storing the downl oaded information at a | ocal nenory address in the
~distributed data processing systemand setting the information |ocgtygmn pp
the local nenory address; and setting thegxpansion flag associated wth
the cl osed expansion icon to a true state. According to a second aspect of
the invention, there is provided a nethod in a distributed data processing

system for managi ng a set .of expansjon jcons and associ ated .infofnation,
the method conpr! Sitrgeife Sy uEAGR Al Shgh nEot ey Gtk e A es
and associ atgagh ;sre_éégﬁiﬂgtsyg&h ABisBkiah MG fRMaBEP BRaH ANt thdGocANfhefdry address;
information | ocation Tor each expansion icon fromthe set of expansion

i cons; and dPdpl aying the information associated with each expansion icon

fromthe set of [.on..i - : i-on: il the
expansi on 11 ag i s FROE HeghiRIFORARREtiaRy WIE GXOBARYANcRh 0s ke sl |

| ocati on, wher ei n Aloonligac oithitdhspeetof die inexprnsihere isqooddahsh ggmotusinea
information further .conprises, for each icon from.the set .of expansion
 cons, t he SIRHRUIEY 45 SRResEe RS AG MEREIE 1 PO NBUPRD COR A AT o
in an infor rmibhﬂﬁltidri,)%tdpgﬁ\rat@%% tisihed W th the expansion icon;
[R\1.16M4', 751.doc M - 2 R 2005 2a storing the _downl oaded ]
informati on at a INGUBRINRETERSANGJQF dvainiaiph andeXRANFiont Bag agdt an pplEmgdomg

system and §eLiibRdot e OTAGBAIATPIALOS daldfs hgGal memory address;

and setting the expansio ag associated \ _ expénsi on icon to a
fal se state. Accdisplaygng meanstthi ddplagpedhe oiforntaéion myeniatednyith harhecxipgnsion

provi ded an .appar at \s itn @ diast.ri bc%t e Sd%jt a roecessior}lg syst Fhor ngrrlls'cllglil ng
b set of expaitergn TEsKseLnPrauLnont Based i Bl fAPRBIc IREAE LI o
conpri si ng: flag is true, the information referenced by the information location; and

opening means for opening a closed expansion icon from the set of expansion
icons, wherein the opening further comprises:

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 distributed
data processing system and setting the information location to the local memory address;
and

setting the expansion flag associated with the closed expansion icon to a true
state.

According to a fourth aspect of the invention, there is provided an apparatus in a
distributed data processing system for managing a set of expansion icons and associated
information, the apparatus comprising:

downloading means for downloading the set of expansion icons and associated
information;

maintaining means for maintaining an expansion flag and an information
location for each expansion icon from the set of expansion icons; and

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 information location, wherein downloading
the set of expansion icons and associate information further comprises, for each icon from

the set of expansion icons;
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mai nt ai ni ng neans for maintaining an expansion flag and an information

- location for each expansion icon fromthe set of expansion icons; -3 MAR 2005
di spl ayi ng means for displaying the inforgyation associated wth each
expansion icon fromthe set of expansion |1cons based on the expansion flag
and, if the expansion flag is true, the infornation referenced by the

information | ocation; and opgnin ans for opening a,closed expansi op _icon
fromthe set of eﬂﬁ&ﬂ%qagwg 119@8%'[?01%@}1& Sﬁr“teﬁé&ﬁﬁséﬁlg‘?{ﬁd it Wg?mba@%??cgggp
downl oadi ng dsgfcpitated it thefdxpistorsiesyer address stored in an information

| ocation associated wth the closed expansion icon; storing.the downl oaded

information at a ISEEHE th@%wloaéfdrié%%nm"rim et ]@F%ltm‘?fb?ﬁ}’e"tiidr%gﬂIh“ﬁ?r‘%%@@@?ﬂg
system and sg atﬂljagesgilﬁgsgﬂgrﬁra%tskﬁﬂgltl?eci"f\?d&ﬁﬂti&ﬁl&cﬁ@oﬁ f?%b é@&ﬁfﬁ{eﬁqoﬁ‘ﬁ%ﬁéﬁ;
i on wih the close

and setting the expan |'ag assocl ate , expansion icon to
a true statemdAccording to a fourth aspect of the invention, there is

provi ded an apparatus in a distributed data,processi.ng.system.for,_nmanagi ng
a set of expansi oﬁeﬁltl‘@gﬁl%e %{‘r‘?ansé%“s@?ﬁ %{c‘f%cdate(?ﬁ'ﬁgﬁlﬁeaﬁpgﬂs,m'?hchg%ﬁg%’lsa e

conpri sing: downl gadbRngdreans fiftar aspemndOadi igehtieh, Stéreofs SPRRET DROMPOrRS
and associated information; maintaining neans for _ maintal ni ng ap expansi on
flag and an ArgTdMNRESIR, In p Geskbuser ¢aif PEOSBINGSYSISEY 0K MAPaEINg Ao Pﬂ%xpé;‘ OBf

expansi on i GRAR; an@ekodlafRl iANnei ST Ao A2 pReuL D P hat i on

: : uted]
associ ated w tﬁ each expansion icon fr mt:ge set "of expansion icons based
on the expansion fihggctions, for fmainieingngamskpmsion|fiag drgl anr gdormaioni lngasiomafior on
ref erenced béécthe |nfornatt4ron Ioscfa('g O, 1@&#& n downl oading the set of

. . I expansion icon. frqm the X . .
expansi on |1 cons n aSSOoCI aql e I nrornatl on urther conpri ses, for each icon

from the set of axpandonfordspiiyidg tRe ihBHidtnrdskocistod wihO€ch exBarsiiR 2005
from the set of expansion icons based on the expansion flag and, if the expansion flag is
true, the information referenced by the information location; and

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 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 information location to the local
memory address; and

instructions for setting the expansion flag associated with the closed expansion
icon to a true state.

According to a sixth aspect of the invention, there is provided a computer
program product in a distributed data processing system for managing a set of next
expansion icons and associated information, the computer program product comprising:

instructions for downloading the set of expansion icons and associated
information,;

instructions for maintaining an expansion flat and information 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 information location, wherein downloading the set
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2b downl oading information froma server address stored in an information
-l ocation associated with the expansion icon; storing the downl oaded MAR 2005
information at a local nenory address in $he distributed data processing
system and setting the information |ocation to the | ocal nenory address;
and setting dflesp@sparisoromnfl lasgpcassiofiratatian firthier ednepresepdnseash i¢apoinom dhesset

fal se state. i t LfLth aspect of the invention, there is
provi ded a cogﬁpﬁﬁ%lceggo(%ﬁrg%gsi%ﬁ]gbe}%éfjct in a distributed data processing system

for managi ng a setdosfmlexpaensicomatiore rom asedvea sddressasttendd imdro mierniadion ledagon

conput er pr oa%&%%{&%l% &ﬁ%’{i&ﬂ-cgﬁgz instructions for maintaining an
expansi on flag and an i'nfornmtion ['ocation for each expansi on icon from
the set of exparserorg iheaiosynloadsd nufotrais dtor ladhk pleapirngddihs inntherdisitibwad

associ ated wi.th _each. expansi Lcon ef .. e I I ed
on the ex pa\rll\dsaittao%l01c ?Sé‘él%asﬁg,“‘%i a?ﬂtsﬁél%&lﬁ)gaﬁgﬁmg%ﬂ? § z%ca}lglg tOt Erflgee}g&it1 ﬁx%n}oﬁ?%?dnrg ron
ref erenced andt he information |l ocation; and instructions for opening a

cl osed expansion icon fromt e j i : i openi ng
Furcher oomori sos EHled %R Bhe Keof 588 WA biANSani 4y Bt dfeh T s o
a server address dbiscleskdi heram id raf orettetdi on al dsathucel dstaopioaemthgwsysten hier

cl osed expansion.i con., itngtrlrjlts:.ti ons S'f ory St ocr.i Q(g thae doownl oad ((ZI) i Q{eolr Er:rtgti on

at a |ocal rERBEPEHAFLRSSIRIISPRUHSTI BEPdY UL RIBI0C BEUTRG Ly LE dRTaRd

setting the donfpaisimgtthe sepocimadmainmgtdnecxpasidn infiematiyn bddti@s &ir tlnabsociated

instructions. for ettfi n% lthe elx%%nsi o?r fl a sPci at ei%l with, tfhea cl oségsqon

expansion ¢ OR 'Y G&" STRYBIONALYD 8%3‘% 5 &' STBAROBSpEt "Y't He

i nvention, tibed én itlse ppavpokiidorg starinpyitaer lopsloge@anrpaditesst assocatedi mtarivatibed

data processjng,s ftie n f or managing,a set., of next expansion icons.an

associ at ed i#ﬂ“%%%@ o™t Re®Eotplt gPe p(flgtﬁp‘étﬁg p&%%ld’cf? c%%ﬁﬁr?yﬁeﬁ%: B8t e

i nstruct i onsinfoemadewidcatddi fog thadexsekioafic@xpahs iaal memnsy adilesasanicdigileydng

| nf or mat i on: | nekruesd ons Lok ALl 1 N0A0 exPanalon b atiand, Lo g TRLi on

| ocation for"@de xﬂaﬁél of Fco FomPrRE S & ol xpé’ﬁsipoﬁ I°Cotis ah
information referenced by the location information.

The associated information may be downloaded to local memory upon the
expansion icon being opened. Alternatively, associated information may be downloaded
to local memory for all or a plurality of expansion icons at the time of downloading a web
page from a server. If local memory is available then all the associated information may
be downloaded but, if there is a space limitation, only associated information that
occupies less than a specific amount of memory per icon may be downloaded for an
expansion icon at the time of downloading the web page. Downloading the associated
information for all expansion icons enables rapid access to expansion information for
opening expansion icons without occupying download bandwidth.

Further disclosed herein are a method and an apparatus for managing a set of
expansion icons and associated information so that the user can selectively open and close
expansion icons with a practical minimum of network bandwidth. In one embodiment, an
expansion flag and the information location is maintained for each expansion icon and
information is downloaded on an “on demand” basis. Once an item has been opened and
the information downloaded, the information location is changed to a local memory
address. The associated information may be in a variety of multimedia formats, including
text, URLs, audio, video, or picture information. It is possible to open several expansion

icons at the same time while keeping other icons closed. When an expansion icon is

closed,
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instructions for displaying the information associated with each exng§A'€ﬁﬂa
~icon fromthe set of expansion icons based on the expansion flag and,

the expansion flag is true, the informatiron referenced by the information

| ocati on, wherein down| oading the set [R\L16~1]4T51 doc MC - 2 MAR 2005
2c  of exparibf expangiondlagiuscaisiolse ane infommtinadocsiion sresebio awmmTila@sons or
each icon from tNeaglr qRLIoEHARASH oa R inl NEisHER Al pdEUHEANEM for
information froma server address stored in an infornation [ocalion

associ at ed vinaingintgen sk phergiansion ioons awnt awsdaigfed hdommatieh ohd arthodfeompaisingrihat a
the i nfor mat i an T onapfinidan b NEE and 3h TBERARRLEAGREL BAADaRELA' N0
expansi on f liagn dwsodicasetdivixpmsidieiceny ahisplamg dmninfqn’ratifnala_swcm@it with each
managi ng a Sope oL@ TR o of habloh bRk AR B MOCRARLBRBUAT AL, |
met hod —conpripgisngn tfhe st eps bE: inframatien mefgneed dx phaslocationnindemetipon and

| ocat | o oy BERELPE oy A1 RS 90 Sl CABM FAPRIRL A BRI LA
storing, at farthgceimprsmthe dedradsdowalssbing atfeuhation drameisorver dédwdsodeted ifir om
it or mat | on ToaaRT BRI Ib B AcbhRRAUT I IS FBRALRD RIS saring the.
and di spl ayidmvnledyed i infoomatadri enadssbonan@y adidtdss timehee)dtsai’tmit@ndat@mweming’e
open positio S - ] ti.on: e ati.0n..:

i nformati on.g}fﬁgl g&%@f‘%@% 14‘%&%&%&lf)gﬂnmhgé?%eegg%&iﬁ%ﬁ%ﬁga?dk%g’l ogaﬁrgttlr?gr%g?y
upon the expgasiignflazanobakdyitbpenddsedAikpasimaticaretoy tnasddei ated

i nformation may belndgl‘{‘“{l%ﬁl%g %ﬁ’bc;dl?l%%g TRTBE Yn %fo%'atigﬁ AsidtE Rl tﬁé
expansi on icons at the tune of downloading a web page froma server |

| ocal rrermryempsns.imaiidcmblie.dbw«amaded at Ittee _talmso{bb avebdpagef or mt:{ssocrh n@genittgand
downl oaded byf o fooLOSEE o i ARAREIdal T LAEd O g QALY oRAG] RS, hRERETR T on
élhatl ogcgp:c €es S’I§l arr:@a (ship_elc;:ﬁdlﬁwe}lrlrguntthg@rr:rgpry e@e{gd;tconngay g,m
ownl oaded for an Tlexpandsodis¢lo eify agn irof doktrvinite Agradessingesysfrage.
pounl oadi ng P FeBENRE 3L cxhdlsRE TR g Vo Al iTERARRY e sS4 EORR
rapi d access t0 expansion infornmatron tor Openi ng expansion icons But
occupyi ng dohal de bandewulbadinguhe et ofi phosed ibesenn asecatere iifornaiva; an
apparat us f%ai%’ﬂﬁﬁ%ﬂ ¢ %a%gitoncﬁa a%épa%’]ﬁfogrﬂa[:io%ol%éat%@ldfo?%EC%%X%%&%A IEBﬁrf{B%' on
Yo t[}gt The'tﬁ'sgéj c%af( se_t Q‘ng )% Qp}gg}ﬁanu qmﬁgsea. expa(;g;tgdn égonéxw ha
practical nithe setimfekpastonocdasbamidiis ng the infoenanogs with ca@xpaassion
129 a0, bl G0 A0t GEARLED g T A [ R1GRR0, SHEATRIE g8, 2
opened and flagasitmeaheatiommtidoweemadeaidyy thhécandromfertiagnnl ocati on i s changed

to a local nenory e }h } %g r i ' ety

of multimedia Tof taetto gl ARl Bk bTRd T LIS (he s AiokELdieL

i nf or mat i on. thtaughsallpogsintibe itoms ape rfos Bwee atitheapaxsinsion flagoset tatiruehuses dhe

time while J: ' e - ' 1 CONml S sed,

T R ey

fal se and i rifespasidnoftag st &t iroe’ o5 axpawsiont agases &r {edse” [rdlawt todsnolean statements
and are intended respectively to cover the expansion icon being toggled to “open” or
“closed” positions to respectively display the expansion information or not. Clearly, if
the Boolean statement were oppositely phrased the true and false positions would need to
be reversed to achieve the same effect. As used in this specification “true” corresponds to

“open position icons” and “false” to “closed”.
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Further disclosed herein is a nethod in a distributed data processing
systemfor managing a set of expansion icons and associ ated informa?iyop, "
the method conprising the steps of: maingaining an expansion flag and an'
information |ocation for each expansion icon fromthe set of expansion

i cons; di spl ayi ng Fohe tetttonmderstanding ebticaneehtinntrhfecench willxpan &k amadedorthér om
the set of n the expansion flag and, if the

expansi on f%égﬁﬁ%hgnggﬁQwﬁgpqaﬁe?ﬁat|on ref erenced by the | ocat i on

i nformation; and opening a closed expansion icon fromthe set of expansion
i cons, mhereln th i S

L oration from 3:1 §361r9% dé&dh&l 1%§{e‘§8{1§§dn &5% ﬁﬂﬁ@&&?&gﬁ’ roc]%g)éﬁ\@% ‘s";?s?énﬁ‘%
associ at ed wltith thegreskenisiedentiop anyibenmp&omntest ori ng t he downl oaded
information at a |local nenory address in the distributed data processing
system and setting the information location to the | ocal nenory address;
and setting the éﬁ@amsidn ﬁﬂagdasﬁqymateﬂ:Mkhm.mhﬁmeﬁm§edekxpamsiUmyiben
to a true stat%I gﬂ£1a% Rernatu @ 2nbod al | q{ thzennfo nation
associated w THE BRENST BV & H%"% 8 Iggﬂéﬁa PrHeSt he web page
i s accessed. Opening and cl osing |cons after- this initial dowload is
based on informati red i Io e is.also dis sed h re|n
2 method i n & ar stTRBaL b dac Bopt oRasrdingt % eleradsFeifdsiths el
expansi on i dmpinamndcdas aaticatie dvhicf the paetsemnnvemhen met lve dmptementesli ng  t he
steps of: downl oadi ng the set of expansion icons and associ at ed
information; rmaintaining an expansion flag and an information | ocation for
each expansi on i cdtigure dris a bdreersigtagefshexipgndisonf expansion &ivdls dh 8 pbtydcreg sthe
infornationia socnated wi th each expansion icon fromthe set of expansion
i cons based "on tHeET gxpan5|on flag and, if the expansion flag is true, the
infornmation referenced by the Iocatlon information. In either enbodi nent,

every tinme an expansion,icon is c the s em scans.

expansi on i cons AR PEIA R iR aan aphhe: B O PR SR ety bR Sotnd pe
associ at ed iirhoihmatdxpmdedcatd ianhd prictiaspl ay the addi tional information. The
expressions "expansion flag set to true" or "'expansion flag set to fal se"
relate to Bool ean statenents and are intended respectively to cover the
expansi on icon beiﬂ'rglré Gﬁgls ed;cﬁeen magreshiowog theakasted opeatigtthe fiturthoexpansion

tivel t. Cearly, if th
Bool oan St atSHekE " I 5 CRRBRT Bioy AU B T A Tal e posi 1 onse

woul d need to be reversed to achieve the sane effect. As used in this

Soeci 11500 {1 o0 SSRMRE AR SPRBANE AL e “fslae: ¢

under st andi ragg; of the invention reference will now be made to the
acconpanyi ng drawi ngs, wherein: Figure 1 is a pictorial representation of a
di stributed data processing systemin which the present invention nmaybe

i mpl ement ed; Fi guiféguze i (B ashbtmsckled'te@gmdn ctruatuctatia grcorkaasd ngitls ys tpeefetrbdt
may be 'np%tEFHnnmu §}% seryver i ch the present invention naybe

i npl enent ed;” FI-gure s PY EPdgﬁm&PQQran1of a data processing systemt hat
may be inplenmented as a cllent in which the present |nvent|on naybe

: nrrplaeggzt I’egCt Zldgg:}?e ure IlS a OWC% t SllO\V éﬂ(]ggveat&nsﬁal g? eé? %l;]lsllll Oé‘léla gn S
showi ng a I|m;'aco@idzﬁxqﬂanhlaqmefenmmmmdlimwthﬂ’ tsepesght invieation; andn expanded
state in the prior art; Figure SBis a screen inage show ng the result of
opening the fourth expansion icon fromthe screen i mage shown in Figure SA
in the prior art; Friuge8es@Alehdue shbeingMhe clodal@dsmadi mbeddsingtdl adinexppansi on

icon in the.prior. . . . : .
n‘ljtronnatlon in accordance with a preferred embodiment of the present invention.

[RALIBM]47751.doc:MIC



~art; Figure 6B shows the tag code structure in accordance with a preferred

- enbodi nent _of the present invention; Figure 7 is a flowhart show ng IZeM
sel ecti veYOO3Ed,  of expansion i nformation in accordancBCHGBI1/A3984 ef €r A8 1005

enbodi ment of the present invention; and Figure 8 is a flowhart show ng
t he downl oad and processing of all expansion information in accordance
with a preferred enbodi nent of the present invention. [R\LI6M47751. doc:
M C WO 02/23317 PCT/ G3OT/ 03954 ~ z MAR 2005 5 Wth reference now to the
figures, and in particular with reference to Figure 1, a pictorial.
represent at i on"bf® ZSHSERT BEY P e £iprrrresithdn rarsieuink swidbpretadnia
whi ch t hecepPésert 1, ny eritionalesepbesdntpt st at ed 41 SeBDbsddd béﬂaegrg@és%ing
processi ngssyat &Mad Pt : | stributed dat
- processi % system 1%0 cgnt&aﬁﬁé&ﬂ(g%am%ﬁrﬁg%ggﬁ%?icﬁ %gtbtehglgplﬁ%ﬁ?%erﬁe}used to
provi de comruni cati ons |icks between various devices and conputers
- cofnect ed wi t lP3F t@+ RS birt@dPErEEas MsoeessmntP % ¥ te Art@8k ofNebmyrder202 may
“include pestaieredcOnRestd@nsingsbgdteasSioni E6ntind idReho@PLdL 101 Ga0RLES e OF

t enpor ar Ye@ QAR 8tk ONS NBHG ot - tions. |.n the depicted
exanpl . e,w%l{g&é/ers 1047 %% 4 %”?“Sﬁ%ﬁ_ﬂi‘%}i% ggﬁ%ggt ad o Retver 402,
Storage UNITa TObSHRE IS YAFA T FET = BATiEcERP PEPIFEF RS RYSTEB210Gy ovi di ng
backup sdSpeeEx fl6R wayy ingludk | peghammitvermedOibps 1 Judh adl6imndr 16ivkiSopdik

agdi ti Oﬂ,caﬁiéﬁ,ﬂto&ﬁ]@@orgg%o c&&@c%ﬂ&saﬁ&ieakﬁbugﬁmgﬁﬂat nggéwsk 102.
These three clients may be, for exanple, personal conputers or network

conputers. For plé%goses of this_ application, a network conputer is any
conput er coupl*&d T BPHE ORI CRTTEEel Vs 13t phbfrath B® atf lvernected
appl i cat iFgrP¢¥HSREa¥RA-heftcseapubirs (o6 pingdi10 athelaetcapideted O Dinsthddut ed
dasjlt1 a lotr]I oct_esslm‘rsyﬁiseBh&&Qmesz%bud&yagglatmog]kalseﬁg\e@rm, 144%5%,1 m;l "
ofdrer deyhges nel shoran. ﬂﬂ% . depi gte e, _servers , , 1.
sad 118 §rgv£rq(e10§toEg e'tor a%,a ?fom cl eﬁ?gpafﬁfl,sflﬁmé‘ﬁatﬁf? These four
servers FS%) . se three cliemts may be, for example, persemal computars
or network computers. For purposes of this application, a network
computer is any computer coupled to a network, which receiveg a program or
other application from another computer coupled to the network.
20 Distributed data processing system 100 may include additiomal servers,

clients, and oﬁhér devices not shown.

In the depicted example, servers 104, 114, 116 and 118 provide

storage for data from clients 108, 110 and 112. These four servers also

25 provide data, such as boot files, operating system images, and
applications to clients 108, 110 and 112. Clients 108, 110 and 112 are
clients to cne or all of servers 104, 114, 116 and 118. Support for a
particular application being performed on one of clients 108, 110 and 112
nay 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 2 similar manner, data backup support is provided by storage
vnits 106 and 122 for servers 104, 114, 116 and 118. Howaver, rather than
the network admiristrator allocating a data backup storage-Unit at each
se, 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.



25 provide data, such as boot files, operating systeminages, and
-applications to clients 1081 5.10 and 112. Cients 108, 110 and 112 AN 4R 7o '
clients toWeh®/%8#17al| of servers 1 0q, 114, |16 and 17, 8. Seppadeihosssa -
particul ar application being performed on one of clients 108, 110 and 1.12
may be by one of servers 104, 114, 116 ang 118. Additionally server" 104,
30 114, 116 and 118 may provi de backup support for each other. Zn the event
of a server- failure, a redundant backup .;ewer may be all ocated by the
network adm nistrator, in which ease requests directed to the Paired
server ass routed te fRpiqtedumdante batkumibeesd/ita BhodeRsdnd isibde 16RRRST

dat a backupestippantednst pravhoedwbyi &b@r&gﬁesé&@kﬁ alQé}:L%UQielZZ for Servers
en

10~, 5,1,4 n wever, rather than et wor K _admi i st &tor
all ocat i ngng%}ﬁ %a%%%foe S g?%mé Ui EJ;I‘z'atTc AiFh SUtRee OF @EPECIPAEKED. ai | ocat i on
is set, anﬁ°’5§f‘&°ﬁ%ecl¥ﬁbhtﬂnﬁn%"l°g?e’-bccﬁ‘? $hathdagly ofishgdntenes, id Wbsaltoje
af t &r i dnP§hrishherasdedatanyomfunsernies Sihedbethddh mgfdrlndsd 804,118 and,
storage unkbsptlfs ajtdsIddang oAMLALL233LE Sorinee ATT govarament D o, G801/ 03984
In the dephgsestuex @berdik_sfttrjnp%thgtdr o%?é a:é“rg%%sléi SRS M U6 WS be
the Interngf, with ng wor k102 7 epresentt ng 2 W FHRAREe® coPf ectrem of
networks ant Gatensy S thaF OIS IheYTEW 380 SiFe aayfbyivplbmehtad s a number
comuni cat 8f 3ERe¥AIS BirFotshef networkhe duehrds,ofod keadglber fetin@sna: hackbone 5
of 1hi gh- speechidates eetwairlcati on |ines between~.tzzajor nodes or host
conputers consisting of thousands of comrercial, governnment, education,
and ot her conpup.er systens that route data sad nessages. OF course,
distributed data pFocessi HYy 8y Tent 1oplenesseduip pelisrpitatedtietdaas a nunber
of differ ePA°ECYPHEY SFviFermntketersus hisas, atf arclixataehiay) kil aped1iehe g 10
o2 oS e s e et s L
1 rgil f
client 108, ngﬁgggs erlkelceti(yefyglday of tg Webopage’ rroMH g eFiEimedide hAags
server 104, 1S. The web page car-coiftral irig y HFELPo0rt cont ekt padgaic| Fikure
mul ti nedi & *§atPtPAed GSeid camrrdel et pvelay ai spkEitevaura0USinl0kht i@NgoOfcyhe
web page. Hiegasees 4f itgei pt@RglednaentaBn exanpl e and not as an architectural
limtation for the processes o the present invention. 20 Referring to
Figure 2, a bl ogl.diagr f .a data _processing system which may be
i npl enent %’%ali a S%;ﬂ\;lgr @%}FQ r|ee%t 2 SE% géa%?é‘{}%e?!ioﬁt&rprctﬂ‘—“iﬁ@m POB:emn
Figure 1. "Bafd BroRedOPiRpesyat em 2 200varay~ b iasy et kal sexd tiopr &CESSOr
(SAI P) systénant 6B uldi Ryswerepl ur abid YrodesRIAL @SS 260350k gs%mgg%réect ed to
syst em busm206pzcAk§ NNy eLys singl.e processar system may be
enpl oyed. 2&5&&& nected EQL%tS‘?el%cg%gﬁo% pﬁgraslnéﬁﬁr%//‘ PEHITEEAY éP% c&€he 208,
which provi des an interfacest 8°F P4t AERBRRL2VEY: 2 /<8n8ies Phrdedger 21B8tém.
cditnect ed "8% B STRIAYBEs 206° saanqrteditdesysen bt eod agemdmadsl/ O bus z12.

Merory conerotdlder tache 2208 vaneh IkOriss 41 11006 £.2d QMR- Re it eyat ed as
dEFH cted. I/0 bus bridge 210 is cannected to system bus

interface to 1/0 bus 217.

206 and provides an

Memory controller/cache 208 and I/0 bus bridge
210 wmay be integrated as depicted.

30

Feripheral component interconnect (PCI) bus bridge 214 connected to
I/0 bus 212 provides an interface to PCI local bus 216. A number of
modems 218-220 may be connectad to.‘PCI bus 216, Typical PCI bus

implementations will suppoft four PCI expansion slots or add-in

35 connectors. Communications links to netwerk computers 108-112 in Figure 1

may be provided threugh modem 218 and network adapter 220 connected to PCI
local bus 216 through add-in hoards.

Additional PCI bus bridges 222 and 224 provide interfaces for

40 additional PCI buses 226 and 228, from which additional modems or network

adapters may ke supported. 1In thisg manner, perver 200 allows conmnections



‘30 35 40 Peripheral conponent interconnect (PCT) bus bridge 27.4 connected
to 1/0 bus Zl%provi des an interface to PQl |ocal bus 216. ~. nunber.gfys. .
noder ns 23Y@%¥3¥ 1y be connected to PCl bus 216, Typical FEIGReI03984 AR wwud
i npl ementations will support four PCl expansion slots or add-in

connectors. Communication4 lines to.network conputers 108-112 in Figure 1
may be provided through nodem 218 and network adapter 220 connected to PCl

| ocal bus 216 through add-in hoards. Additional PCl bus bridges 222 and 224
provide interfaces far additional Pcr buses 225 and 228, from which

addi t i onal "hBReMPLE 24RO IRTPHEEPt e Fs MeeFY herped@erbleths héngthi S 30BARET |,
server 200hakdl ¢ivc conmeetilen: be \WonR2233h/ 1 /0 BEI/ 801, Q984 ca. ~eizg%‘; ==

to nul tipl&dastwoik LROPLULSLS - A nmenory mapped graphics adapter 3 sad
‘hard di sk 232 may al so be connected to I/0O bus 212 as depicted, either

directly or indirectly. 5 Those of ordinary skill is the art wll

appt eci at e t hat™hoKe tfarmdigney Gdpi cimethd p=t RiiglrappRe cifeVvetay, tiEObafXaRRl €,
‘ot her per i@bétfa&d d@\/jig—ese 2 Wh_aaﬁ, opL+ Ceggmgie,skogi@;,v&gigggm&hgeJ kg%' al so
may be usefdchNaAdgiidonaid afiveln i ﬁgslﬁetggsoh%gd y e depl ct eé-i he

depi ct ed %>§aiir]r_;pl g.ls %teg n:;}an to. 1nply architecttrars PPAT tat IHEIH A
respect to the Ppresdit “Thvastiash. drdcTife dHheadtRicted singply ¢¢ awedepiatt ed i n
Fi gure 2 fBy1PRLY pafhibqetyykhd, limgtadiBit RIISE/Syse@nt6000, pfedahd Gbctnifon

| niteer nati onal Busi ness Machines Corzporation in Arnonk, New York, rapping

mchi ne | St B, ot Rt T e pagat o R ek 3 B G, FPe

machi ne ig_t ig;slé)\%a{ of tGhe _
present invention. WEn 't ef ¥ eRFHEW °5 HtGtRa-isnaly ByF trdes dashinem of a
dat a pr oc EEFRIGELSR SR ARER* witer Wazrhe Droirnthé ddeatdednImmyabeivienpl enent ed
is il ust Esewitive DREY) prrecesisbngysyat emaMrid aScranD &nefc@rbh i@Ntna
casput er, wklaigges sent to the cliemt using the present invention.

With reference now to Figure 3, a block diagram of a data processing
system in which the present inventian may be implemented is jllustrated.
Data processing system 300 is an example of a client computer. Data
20 Processing system 300 employs a peripheral component interconnect {PCI}
local bus architecture. Although the depicted example employs a PCI bus,
other bus architectures, such as Micro Channel and ISA, wmay be usged.
Procesesor 202 and main memory 304 are connected to PCT local bus 308
through PCI bridge 308, PCI bridge 308 may also include an integrated
25 memory controller and cache memory for processor 302. Additienal
connections to PCI local bus 306 may be made through direct component
intercomnection or through add-in boards. In the depicted example, local
area network (LAN) adapter 310, SCSI hest bus adapter 312, and expansion
bus interface 314 are conmected to PCI local bus 306 by direct compoﬁent
30 connection. In centrast, audio adapter 316, graphics adapter 318, and
‘audio/video adapter (A/V) 319 are connected to PCI local buz 208 by add-in
beards inserted into expansion slots. Expansicn bus interface 314
provides a connection for a keyboard and mouse adapter 320, modem 322, and
additional memary 324. In the depicted example, SCSI host bus adapter 312
35 provides a comnection for hard disk drive 326, tape drive 328, CD-ROM
drive 330, and digital video dise read only memory drive (DVD-ROM) 333.
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



20 processing system 300 enpl oys a peri pheral, conponent interconnect (PCl)

-l ocal bus_architecture. Al though the depicted exanple enploys a PCl bus,

ot her busWH&FPEctures, such as Mcro Channel and TSA, MRYTIGBoMAESS -2 M
processor 302 sad nmain nenory 304 are connected to PCZ | ocal bus Sob ' AR 2005
t hrough PCl bridge 308, PCl bridge 308 ngy al so include an integrated 2S
menory controller and cache nenory or processor 302. Additional

connections to PCl |ocal bus 306 may be nade through direct conpaonent

i nt erconnection or through add-inboards. In the depicted exanple, |ocal

area net woPR L E}9%rFapt erThg| TRerBODE hissen biay B aptemedd 2115 as=@ X QARSI ON

bus interbpeeatdtd ayseesonnebtLduinx By hoGakoAUR30R8::0Y, a(jcia'[-.?z% gg{gpnonent 30
connect i Oyt | AbtCONNAS b0 gggiogea\gﬁggﬁrn 316, graphi CS ad%pter f, , and
-audi o/ vi deo adaptor (A/V) 319 are connfe ed to PCl |ocal bus 306 by
add-a.n boards inserted into expansion slots, Expansion bus interface 314

prévi des a cone&tileAnt rchiteejbirdrrs shel WebusweadapiterrA2Ohe adesp 32a, and

addi t i onalis newoiyc324n Whrré Meedepi-CéRdrExAN @i sSGo oAASk DUS %%&D% 312
3S provi desia ieoanachi on Eor hard di sk drive 326, tape drive , | t OM
drive 330, sad digital video disc read only nenory drive (DVD- ROV 332.
Typical PClI |ocal bus inplenmentations will- support three or four PC I
expansi on sl ot 3291 88 RFAPRTN Aok thd GrAWiderprzientn sy St bl rasare
précessoriBFlound 3 sayiyedy t@peniingidatt: iAPlkdRhOMdE . ccyg;r,gga%ie vg;i'é%us
conponent SexighBidl dadf<Rl OKRSS] y.st € .02/ 23317 8 _PCT/ G801/ 0398~ - Z
MAR 2005 300, an. Fi.0ure 3, The %%gﬁg‘%éig%g@s“;\s/%%&?rﬁgb? %2 1 ¥BImBRE i1 PR
avail abl e operating systeR -SuCh @ FIITKIBPLctRl & gt W ndbws

oper at i ng*RISEEM 2Bt AdtRAS Mansdtet drplyy axrhe teqrerral | Ingi Sy besNwisn The
client nexdfiRtet dicsphaysetde Vilenpages menbxdnb0d) the HELYEI--a06 .3 t he

| o8at i on mheeer theensen ON6E S e displ A0 ages Js this
i nventi ongysthpse of ordinary slf?l | in the 13%{:? ﬁ%&? %%%rgﬁ%g Eé’l‘ntghat t he

hardware 10 in Figure 3 may vary depending on the inplenentation. For
exanpl e, other peripheral devices, such as optical disk drives and the

li ke, may be UEEY#==i* sheiH & eareen longd poptdecadfa Lhe Bardwars gepigled in
Fi gure 3 iaThecomdeptoiiod axanpine Lpahota ARl 1. A0RLY.AL GEL eg! ural
lporitati ansiwi iha ;[pss‘cpggttittgest_heﬂortgesecrfgseidnvent ion. For exanple; e

ositicn (4) only the titl
rocesses_of 1he ? ¥ =
p ap%ears and nene-of the associated information is visible, The expansion

icon toggles between opened and closed by clicking on it with a mouse.

Figure EA skows the same screen image as Figure 4 except. that the
25 second item is in an expanded state. When the expangion icom is in the
open position (6), the associated information with the icon is displayed.
In this case, the gecond item in the list, “BookManager BUILD/2 V210%, has
been expanded to reveal a byperlink, “VS802ENU“, and an explanation of
what is cortained at the hyperlink, if selected. The unexpandad items on
30 the list are still bresent, but due to the displacement caused by the

‘expansion of the second item, most have to be acceszed by using the secroll
bar on the right side of the gCreen.

Figure 5B shows a screen image that results from opening the fourth
as expansion icon from the screen image shown in Figuzre 5A. This
autematically causes the second expansion icon to be closed because only
one icon can be expanded at one time. This pParticular web page allows all
icons to be expanded similtanecusly by ¢licking en the ™+ Expand” icon at
the top rcenter, but, unlike the present inventiom, it is impossible to
40 axpand.more than one section and leave other sectiens unexpanded.



"15 present invention quay be applied to nultiprocessor data processing

' systens shows a screen inmage containing a |ist anS|on

in a cont?g%te gtate The expansion icons appear to the I éﬁ 333%n ZgﬂpﬁM5
title in alist of titles. In the closed position (4) only the title

appears and none~of the associated inforfation is visible, The expansion

I con toggl es between opened and cl osed by clicking on it with a nouse.

Fi gure 5A shows the sane screen inage as Fig-~. tr(r) ~, except that the 25

second itemis gﬁugg qxggdm;jegnufgra%e t__\Q’;}en the e g&r%g?éscﬂggs%ﬂs%lyg&'thgﬂ (r)]pen

position (6), thé aSSOCIated ormat i
this caseSPHRALIRRFPHSR of MR & hw%ﬁeMméeta@@QLwom&w"' has
been expamdetharmorey ealy eokyjtemn édukbe "IMIG0 26, stand ,ﬁnm@&gl“@nawg{t tgg
what is cerhfd REda@texphes RYPLLN] el anded | t e, gn 30
theg |ist %1{@ slh L,Lstperﬁgeor}t et but ig&%%ei Bg%é S‘gcl:L:ft%{;\s}rrten Fadded g
expanS| on of  the secon FaER BEJS%éaetﬂPrﬁé?%@ft% gebol |
"bar on t h&¥% gift “’3esdof Itthé= SEptrehinitafime BRtshowyase stepresenage t hat
results fAovergpeni ng the fourth 35 expansion icon froth the screen i mage
shown in Figure 5A. This automatically causes the second expansion icon to
be cl osed becaysg, onl <Qne L.con _can. be expanded at one tinme. This
particul ar web page al | owasart SFcdne PEweatsthahte dhei srsPrdureremtipnby
clicki ng off® tiﬁet%?ﬁaﬁ%l"énl?%nsw imheigugecent 8oy dlutitywntikeaghe present
i nventi ongtadting 14MERSE-DI. &1t Badl@eeXRBNE HRES Balk QB 1{QCLL ggeaﬁj | eave
-F

ot her sect,fcp_‘g,grtmgggg n e ez ST 9 039 ~ ~ =i ~l1~ 9
Figures 4.2 qlcg H gﬁeq}e} ta%‘e? %ﬁé%%%%zulsé%f %geép Oﬁel% Re 2

expanded I'n or mat |on i TFimted to hyper | i nks and. textual |nforrrat|on.
Furthernore, only one itemcan be in as open state at one tine. \Wen the

state of an expaénsieons iigencdtls chasgfded tthe QR g@xu\@ggreoqgedécgrg&@gl‘g ~

This is V\@%tz%ffgal.—zedofamﬁ%wé< %Q%:%E& al;t houg ne portlon of e Web
page s Cgaorlgg.g valued atghCGaS‘?t f? a%t Ieonsa.n:{?{'a po:.rrz?t:[ezlr tggthe a.asoz:%a?jzt dZtnavent

If the graphical icon iz currently closed, the data pointer will point to
the associlated data that is gtored on the server. However, if the

20 graphical icaon iz expanded, this data on the server is downloaded to the
memory of the client machine and the pointer will be set to the memory
address of this data on the client machine.

Pigure 6B indicates the structure of a modified tag associated with

25 a single graphical icon, but all other graphical icons will be modified in
the same way. This means that icons can be selectively expanded with the
agsociated information store in local memory or the cliemt wachine. This
associated information may be in a variety of data formats, including
maltimedia formats such ag audio clips (e.g., WAVE clips), picture imagaes

30 (e.g., JPEG images), or video clips (e.g., MPEG clips). Providing the
-€lient 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 informatian asgociated with
expansion icons is downloaded on an “on demand” bagils and stored locally.
It is not necessary to download the entire page when an icon is opened.
Using a second approach, thae entire page, including all expansion
information, is downloaded to the local machine. all expansion Sections

40 are initially displayed in a closed position. When secticns are expanded,
they can be fetche@ from local memory. These twe implementations are best
understood by examining detaileg flowcharts describing their operaticns.



Fi gure 6A shows the ~+w code associated with the second expansion 10 icon ,
~in rho i of  i.tems shown in Figure 4. For clarity, thQtag starting. :
~F= .,>" rs}g,g %@é?}ﬁspl it into tu~o lines, but as one of or ®CnaGBo1ABask | ?@IAR 2005
the art.w 13 appreciate, this tag will be on one lice in. the actual 7~,
code . J.5 Figure 68 indicates a nodifiedptag code structure in accordance
with a preferred enbodi nent of the present invention. two itens are shown,

a Bool ean-valued tag called "Expanded" and a pointer to the associ ated

data. If the gra hical iconis currently closed, the data pointer wll

point to the aS$3Ptiat etFUWatH HLAABAFE Torofien(jom Meniiei~s erarerer HEVEHAGS i bi

the 20 grapMitartizohors erpeindba; wehipageat an@nebhgagelyan ;L 8,:99wnl oaded to
the menoryowflobded 'anli @bl RGN a3 t pojhter w.ll be set o the

menory  adgiBs$o0f ?_‘Qiﬁ,s ﬂggr‘:amn twg‘é cl ! e%%hrrg% ieﬁé&ﬁ?ﬁulr"@n%?”i Tt £4Per t he
strycture %&‘Fﬁ modi fied tag assocrated hithe, wersinfespetdon trraphiasal icon,

but “al | ot gPEOHPESIVS BEHeutis e muinbied iicon tdren8aRByNRY. sohRi SLHBANS
that i consadanbe Iekbe ticvbiy igvandete Wabhpd iR 1 2 SFOG %&S&Jigéoir tion

store in | aap 1"EWEY0NcLOE ead i chy 'T' his._associated infornmation
may be in a.varigty o{%g;gtta for r?ggistig?n% ST MRSt iRa TP ABF rfREE=stuch as
audio clips (e.q,, WA ch’ﬁ?)’fhep?‘%‘i"u}’%“ﬁrrﬁ‘gﬁséeéo (e.g., JPEC i mages), or
video clips (e.g., MPEG clips). Providing the .client machine contains as
aph? opri ate pl afercbéorexpheicdat mol @Bilag AsWnlSen il kSl ofy fof At s cam be
accomodatepdrativm PosSs b [Mqpat| tatd o of .t he _present 1 nvention wll

now be 35, des&rd gggtiognﬁg fi ng% ﬁ%:)él ‘e%é‘?'])t 'a'Erlﬁ%'n1 “RFSFAER i6F HSsoci at ed

with expansron icons is downfoaded SA° A5 defrermdicaradi by ahd dter ed

| ocal ly. PPERYY% ABt Hactdsarsrien idodrndastidddstent P1® .page whantand ¢ i S
opened, d3Fhgrdnser drrdnapproaehte hholt hdmpagfire i NeLading, ALk Ransi on

i nfor mat i ehcléam doywlreaded dahg; kogal LDe. | expansjon sections 4o
are initiablygdi ! ekya%g iﬁnﬁcLlosedggégs(is?%c)ﬁ.&‘%%e%%e%f"?%h?%&é%‘i@ﬁ&ﬁﬂed,

they can pe I eeched Trom ocalP*Fefery - Thede PaFerfirpeaxast d¢ten3l4ar.e best
under st ood° by " Ex8RTTi 1§ BEEATY EWRtf Fbwshiedsddestibbiiag Bdeai &xpapesat i ons.

WO 02/ 23317 PCT/ GB01/03954 ~ 7 MAR 2005 Figure 7 shows a flowhart for the
"on demand tramsfes iebospans fde LRrOLpAL .or a particular weh page.

The veb page bakiLekla cowl Sated and JFSHLAEE(TeD Fodreviisch
e=spanai ofm.i.cQng [ b—t-hg c[ose gom | ONCS 48 B3k B eRésrtRdi voakeiosone
user interaction step 709, % Whiteh REYTY el RAgena Thpeliat ang fan-iespans on

i con or n®y VBTN 280Kt héinceattd Broldgh the astired dnaveld/@std BEinter

mani pul at $drrbafseh tex pen seonyi et ideS hef-of 06s iNeSdmacillEY tHe Qgs%i on uOf
the nouseinmlnstid bEpdhe VLI GAl AL E]N LIRGE, Identifies the | con bei ng

t @ggl ed : ) ayed (step 714)., Since all
- displayed information is in local memory, the display operation is quicker

than the download of the entire Page from the server.

If tke “expanded” Boolean flag is currently true (step 708: ne)
indicating the expansion information is already belng stored loéally, then
30 the operatién i5 a contraction. There are two alternatives available at
‘this time: retain the expansion information in lecal memory in the event
the section is re-expanded or discard the expénsion information. sgize
will be an important factor im making this decision. . If the size of the

ebject is small (step 716: Yes), such as some text and/or hyperlinks,

35 then the expansion information is retained in local memory (step 718).
However, if the object is large (step 716: no), such as a video clip, then ’
the local copy of the expansion is dilscarded (step 720) and the data
pointer value ig changed back to.downlovad from the server. Regardless of
whether the information is cached or mot, the “expanded” Booleap flag is

40 set to false (step 722)

and the web page is re-displayed (step 714).



to It the "“expanded Boolean flag is currently false, than the operation i5
' as expansi on step 708: yes). The iafox~nation for the expanded sect+@rMARSI005
| ocat ed oWARE3¥drver, as indicated by the data pointer, PEH/GHA1G3984
i nformation is downl oaded (step 710).. This results is the data pointer
bei ng changed to a | ocal nenory addr ess iand the value of the 15 Bool ean
fl'ag being changed to true (step 712). The systemthen sequences through
all tags of the page causing it to be re-displayed (steno 714). pox the
user, it appears that the selected section has been expanded, It is
~inportant to nétecushaf drkdénaxypekisioir Gperati oHli sprxechyipl | shedieACoby only
dméml oadibag:&d&g;émae&n@&slsm&s@g&mt@dhw Jahhtﬁgeosed:@eﬁﬁ@??m&}ﬁm@n i con
and not n tir e

tfhagpowgt%%g GodeBE ST s'\!@%fz?gg ol b,ﬁ dctalll LT LSl 1488,

-networ k ba ince Bool"ean ue_an data poi nt er~ S
changed t&° tH¥=¥efdr*ToLht iefeTmer tiﬁeeﬁsﬁf'éﬁ BRI s 8tP€d, the nem

i nfor nat | srrrdEpeartednbientedie vprlgere s asea dledphlty eth (cstiep tﬁ&élgcnt&me all 25
di spl ayedihffzh8Rkd.ONFdgves b Cahme MRIFBEY exblitsidh SlqayrLPA6AL ndkodys thui Cker

than the ggmt.e@y QLiihg.ent hgebaﬁgecotw{poth%a% beadd sLtth seypanded

Bool ean fl a rrently true catln e expansi on

i nf or mat i 5?1‘9‘1 5 é’? LG °6‘e?‘?1§e‘é‘tv((?e “1°5¥aﬁ,;la§e atnﬁeﬁe‘% et e PRERHTE %
contracti WP“THE‘F‘E“&F@%W%H%&Q Fbs seraptable at -this time: retain
t he expansion information in local nenory in the event the section is

re- expanded Of rdiaeangl o REPANSLOMeh NLUMRIOce 15h Abeshdd 1BECIEN
I npor t ant Fg;tor{fh mklﬁ%‘%’ st|S|onIfteS|zeof‘a object is

snal | (st%?? 182 °Bts OB EBXIO At or “IFpER FRARSESS Tﬂ?éﬁt’t%
expansi ontd megfemedohetiey T ai Tddt i créabn mefby Fhé stugped®] 8¢b pddewever, i f
the obj ectstiep bas gaof Stsapn E&Gfome‘)mgsucm:pammvlﬂﬂa ol Pu1 dtREA of Bge | OCal .

Qpy of the- expaps 9994 §s ﬁgete@ed {SLEDP J@%ﬁ&%&@? ottatf?é mﬁ&% Qtegrg%g' ue

|s change bacl;zg odo romthe server SS. 0 her

i nf or mati 6N Fs’ Gachk %I ora“ £5 &9 SRpAFde bB b1 B2 1 "R ¥4 set to fal se
(step 7221)e*§&dP%%@°mMBpa'@e)|€ftlee -girpptdpodtes prgFatdal).. WO 02/ 73317 ' 11 5
to 7.S ~CTI GB01l 0398a - 7 | ~AR 200
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 expansicn information, 1s dowmloaded from the
server (sgtep 802). All of the “expanded” Boolean flags are initialized to
false resulting ir all expansion sections being ¢losed (step 804) . The
data pointers are changed from the server locaticn to the local memory
25 addresses. The system waits for some interactien from the user (step BOSG) .
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 clesed. If the icon is opened (step B10:
ves), then the expansion information is located in memory (step 812) and
30 the “expanded” Boclean flag is set to true (step 814). The web page is
‘re-displayed (step 816) with the newly copened section displayed. If an
expansiocn icon is already open (step 810: no), then the “expamnded” Boolean
‘flag is set to false (step 818) and the web page is re-displayed (step
816) with the gelected 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 operatien exits the current web
40 page (step 826: no), thes operation on the current web page is finished,



As one of ordinary skill in the art wall appropriate, a variety of

- strategies are possible regarding the caching of expansion information

t hat has B’%%Hzlé'giﬁract ed. A'strategy to always retain the FCW/GBOR3IZAN o MAR 2005
to always discard the information is easy to inplenent. Anore

sophi sticated strategy would be, as a default, to cache the contracted

i nformati on. However, 3f some future expdnsion requires nore nernory than.
currently avail able, a garbage collector” would discard Sone of the cached
information to recover nenory space and reset the data pointers for those
sections di scariedddasiptiont e therptebentRebwdntiiBg Hhe deedUfRsénted kot he user

interacti gurfoas BOt11havElvesh aB@%'sEPQPtQ %teigpgggl %%n é%t ep 706:

no), then e d atl % he
oper ation e%&ﬁ%ﬁ?ﬁ & ‘im&‘)t% web '{)‘s"f‘e %B °ﬁB) 5§ER,5r‘T-das Na¥| owi ng a

hyperli nk“‘°9h%‘r‘?aﬁh?ﬂspa-}=%t‘ia6hafdfm€ h@llchﬁr Pmﬁsremet;opalgz;eu st forAishrgdskillt t he
opér at i onist ehes agh.- t lHer sem@plwbepagel dtahedyiédGonyating BUC RoAaeiRY-NY t he
scrol | baappidiey g@qm 7l §nd kB dltgpglagg‘gﬂlr%gg,eggﬁ;log)nﬁafat er cor‘rgl_be{tl ng the

operation, Figure a s {;1 | onchart for t roceSS| ng of
all 20 expansion-9n r‘?a FOR AT ehet 1 MFerhelhwBepaget |t§ea53€é’s§@dweb
Initiall yPege ’\f\‘/ef)c‘i?édéd' ifhe | FEPHRCAPT acRpeittpdrrithfagy pegaosheon iisodownl oaded
fromthe sBe¥isstifat e 832)cribdd biok isheowrspasulertiBent eaB pdgagsndr e

i nbtial i zesedmmaria S@r§QsSYhid RPad $18 lre mn& Qﬂesv%%t kans JP;F %9&:84&2?95 t he

(step 804)esthee So han ed f he server locat]on
| ocal mempy 8 %%%gsgglsg% E‘Jeg g%%vxgl %%f‘rrgrf-?ﬁlg FaEt5°0H2 from t he

uer' (step %75%)1 = apd flf?aﬂ?r?‘fﬁ‘é?la@ﬁb’rfar"ﬁ%l 6‘%% ’:Po‘ﬂ’gilbilﬂqtéﬁﬂeﬁﬁaﬂmigﬂry con
(step 8085k{lds}o thehawk thaweidretrrrihthe drveanions tfat evart odshemseligehnd wi gon,

the correspoidisngpdisecdtions a3 @id Beit-APes Qs Ofar€i Q360 udeZ L l@mbEQRal S
opened (step 810: yes}, than the expansion information is located iIn
menory (step 812) and 30 the "expanded" Boclean Plag is set to true (step
814). The web page is re-displayed (step 816) with the newy opened
section displayed. If an expansion icon a.s already open (step 810: no),
they the "expanded" Boolean flag is set to false (ste& 818) and the web
page is re-displayed {Step 815) with the selected section closed. 35 If

[ he user interaction does not involve toggling of an expansions icon (step

808: no), then the requested operation is perforned (step B20). |If the
operation stays on the sane web page (step 8z2: yes), then, the page is
re-di splayed (step 8~.6) . If the operation exits the current web 40 page

(step 826: no), they operation on che currant web page is finished. WO
02/ 23317 12 PCT/ GB01/ 03984 - 2 MAR 2~~5 The description of the present

i nvention has been presented for purposes of illustration and description
but a.s not intended to be exhaustive or Iimted to the invention in the
form di scl osed. Many nodification and variations will be apparent to those

of ordinary skill 5 in the art. Nor P.~~ple, several strategies conbining
the "on demand approach of F9,guze 7 and the "total downl oad” of Figure 8
are possible. ~e variation would be to set a size threshold where, at the
time tb.e web page is accessed, Al ~. z~farmation associated with as

expansion icon smaller than the prescribed size is dowal oaded with the web
page and



to information larger than that size repmins at the web site. The

enbodi nents  descri bed were chosen in-dfder tc best explain the principles
of the invention sad the practical application, sad to enabl e others?gfsg 2005
ordinary skill  in the art to understand the invention for various

enbodi nent YL vari ous nodifications a9 are suited to the particul ar use
contenplated. 15 -13 We claim 1. A nmethod in a distributed data

processi ng Isyst émnethodmandiginiytal &t professimgpastendor memgsngmett aEsoci at ed

infornlation, the .nethod conpri,si the steps,of: nmi.ntainjng an expansion
[1ag and. al PHIBIELIGRE FOORRIA PP e FaRHANS PURPT ok P ST PR sot o
expansi on i cons;mAhaRidyinGphior MiLiBN iRFHrASEACIoRAERS 1ot éi&h@&ﬁﬁqsﬁ?ﬁpans! on
icon fromthe set of expansion icons based on the expansion flag and, if

t he expansiiem formaghg set of expansiofeiconsif or mati on referenced by the information

the_expansiiei Fimdhs wt ofek et | !
| cons. wher oi n CRBORERE RESFPBRMELRR LR IPLbLRIG S fRRERR ng

i nfor mat i orxpimBndcRHEsdd adde egsansibariag ahd) ifithe ekpdrRioEldgds tru@eRd i on
associated wth the cl osed expansion icon; storing the downl oaded
i nf or mat i onnfarmafiqngetarensedby (hedaigraation lecatipa; agfl st ri but ed data processing

system and sett g, §ng AL OLIALLPLoh AL 10l & S di0EaLs, HRBRLVBddT eSS

and setting the expansion g assocl ate osed éxpansion icon to
a true st atopenidg fuitier o@hpidsts tie stdpaiofit 1, wherein the inforniation referenced

by the information |ocatiqn nmaybe one of textual infornption, a uniform
resource link (URL), dﬁW“Lﬁﬁging mt%ﬁP@}“afr%F@tsﬁ?"ér ?Chr?,s SLORef 18 4% deo file. 3.

The method of C'i@éoml;tion]tlyégti%ﬁrass%ﬁ%i\giktgm&tefﬁhcgé& ahfi6n fegRansi on i con,

"-herein the expansion ag assocl ate he expansion icon is set to
fal se, the infornmatistningdocaddvorioddsd sebrmaion o edamt maodreskiresamdthehe | ocal

menory for storing.the, .information assogiated wth the expansion icon is
ol eaved 4 Tk PR A e RS P Se gt gt BERHY ore
expansi on icon, 1odNBlkRIoRy AdiBegXANsi on flag associated with the expansion
icon is set to false, the information |location is retained as a |ocal
menory address, and teng deaxpmsior ag associgedwithghe Hescid pikpansimiioen to

associated with the p&pansi on icon is maintained.
a true state.

2. The method of claim 1, wherein the information referenced by the information
location may be one of textual information, a uniform resource link (URL), an audio

file, a picture file, and a video file.

3. The method of claim 1, further comprising closing the expansion icon,
wherein the expansion flag associated with the expansion icon is set to false, the
information location is set to a server address, and the local memory for storing the

information associated with the expansion icon is released.

4. The method of claim [, further comprising closing the expansion icon,
wherein the expansion flag associated with the expansion icon is sct 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 maintained.

RALIBQ4627318SG _ciaims.doc



R " ~.Li BQ ~627318SG ciai ms.doc -14 5. The nethod of claim1, wherein the
i nfformation associated with each expandi-on icon and the informationl MAR 2005
ref erenced by the information | ocation are displayed in the same view
w ndow. - MAR 2005 6. The nethod of claimb5, wherein if the expansion
flag is tru—‘e f orThe pethedipd ¢lgimp, w}teﬁen§etln8>rrmé§t%aﬁ§p@ﬁted@@hseaclm nul t aneousl y

di spl 2yt ng L ddf LIRId A0 ELELBNGE B BRI ERNRL BOylafgatTon for each
Y \ait !

associ at ed expansi on I con e net hod of

claim1l, mmglﬂa}r@dewa{emambn&\xawlmpans| on icon i s changed scaruling all of
t he expansion icons and for those having a true expansion flag, displaying
the information referenced by their associated information | ocati on 8. A

rethod i, df SULIHERE SRl ADE ORRSH NS YRIFN Mg TERILDY AR o

expansi on i cons and associ a ed informtion isrn the step
of 1 downl oatle 5g of bepaseion done shranisinesus! ¢ disslaging tlmaﬁﬁmatlendrefa%mmyl on;
nalntalnlng an expansion flag and an information | ocation for each

expansi on ileBHOIF%IHPtlwtlgléforGﬂcwﬁ%ﬁ@%%naeeﬁg icog gV agrus\SxRansidfe
infornatiogh§§SOC|ated wi th each expansion icon fromthe set of expansion
i cons base n the expansion flag and, if the expansion flag is true, the
information referenced by the information | ocation, wherein downl oading the

set of expansiqp ico a oci ate i nformation further conprises, for
each icon f?om tﬂ@ m%tg 6&?@ iﬁ‘é}le&ﬂn Fb"dhélmetar’ileex@ﬁ‘eqb@l gpn i $8adi ng

i nformati oncfh@ A SEMY 8Ly aﬁ%ﬁms%ﬁ@f&%dseh@hn %ers@ gm cation
associated wth The expan5|on icon; storing th et omhlo ed information at a
| ocal nenordspddegts ifarmdon refestncédig thdirdatoaiaprddofssiation Bystiem and setting

the information |l ocation to the |ocal nenory address; and setting the
expansion flag associated with the expansion icon to a false state. 9. The

net hod of o ai mABmetharigiadiduisutéddRs pRkeRMg s9§eMaDEREANIDIng Nsetionf or mati on
| ocation nay be one of textual information, a uniformresource link (URL),

an audi o faxpansien igprstandasdociated infeematiar, dhegnethpd comprising the step of:

downloading the set of expansion icons and associated information;
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 the set of
expansion icons based on the expansion flag and, if the expansion flag is true, the
information referenced by the information location, wherein downloading the set of
expansion icons and associate 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;
storing the downloaded information at a local memory address in the
distributed data processing system and setting the information location to the
local memory address; and
setting the expansion flag associated with the expansion icon to a false

state.

9. The method of claim 8, wherein the information referenced by the information
location may be one of textual information, a uniform resource link (URL), an audio

file, a picture file, and a video file.

RALIBQY627318SG_claims.doc



R\ L1BQ 629818SG dai ns. doc  -1s 10. The method of claim8, further
conprising closing an expansion icon, ierein the expansion flag =2 MAR 2005
associated with the expansion icon is set to false, the information

| ocation to local nenory is retained, and |ocal nmenory for storing the
information associated with the expansion icon is maintained. 11. The

met hod of ¢ m i : i i i.at e i each . expansi on
P e R A e S L
di spl ayed ithe thymnsianélay asaciaicd cdth thé.Bxpa'ﬁlﬁlienﬁ?inh@ﬁet% faléealslmiﬂfbrmwdﬂﬁf einif
t he expansion flag is true for g plurality of the set of expansion icons,
si mul tgneou‘@?%}m&itgE:ﬂCéWﬁﬁo‘tyHérqtﬁf‘%ﬂr’ g i%ﬁly PENaYERE sigripg ther ROrMARYY mat i on

| ocation fofsQanky @ﬁﬁﬂ%:E%%’%%mgﬁpﬁwﬁnéaﬁl%' having a true expansion flag.

13. An apparatus in a ute ata processing system for managing a set
of expansion icons and associated information, the apparat usfcorrpr! si ng:
mai nt ai ni ng ,nea f or i ntai ning an expapsion flag .and an information

| ocati on fg'rl' eac w&gg%g@gchal% ﬁﬂFF%ﬁf}{eHEP%@E“%T asé‘%‘r}%f_ﬁ@ Weth eia_%lbns;

di spl ayi ng &Bafiforf i0bn SdSRE MbMehtioN SefefhO& ﬂh@%ﬁ@ﬁﬁ%ﬁ)‘nﬁb&ﬁioﬂ‘a}é] each
expansion icon fromthe set of expansion |Icons based on the expansion flag
and, if thelispdxpdnsihosaft agpw windowe, the information referenced by the
information | ocation; and opening nmeans for opening a closed expansion icon
fromthe set of expansion icons, wherein the opening further conprises:

downl oadi ng2i nf orhFahéREY & P4Mmal IS Mh¥RIn AdY &PansbPNEHis!tFhedBr a {)l’ﬁf‘a‘?iztlyn@f i on

| ocation associated with the closed expansion icon;” storing the downl oaded

i nf or mat i oh&set af pxpaasioneans, pinad thnesssly displimgng ﬁiesnfdnbammreﬂaelaegbbgggsm ng
system and ' : information |ocatfion to the, |l.ocal menory. address;
a%d setti néﬁ%ﬁé&r@%géﬂgqc%o% o SAchASSOCT AT APARYPP 1RE h&Y%%é‘&”@)?iSBﬁ%lOBn icon to
a true statflag. ~ MAR ~99~ K\ LfBQ , 627318SG cl ai ns. doc

13. An apparatus in a distributed data processing system for managing a set of
expansion icons and associated information, the apparatus comprising:
maintaining means for maintaining an expansion flag and an information
location for each expansion icon from the set of expansion icons;
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 information location; and
opening means for opening a closed expansion icon from the set of expansion
icons, wherein the opening further comprises:
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
distributed data processing system and setting the information location to the
local memory address; and
setting the expansion flag associated with the closed expansion icon to

a true state.

RALIBQY627318SG_claims.doc



-16 14. The apparatus of claim 13, wherein the information referencegzqﬂRZWS
the information | ocati on maybe one of -tléxtual information, a uniform'
resource link (URL), an audio f le, a picture file, and a video file, 15.
The apparatus of claim 13, further conprising a closing nmeans for closing

t he expansildn i clisappprafusiohclaie 1dxphagiein she infarmatier pierahecd byithe t he
pansi ( CREe ; oraree t
b oss. aditneToE Bt BnBl St EA BIREORARA, o BERBPRLRI IO 8 0T 0

t he expansi(@RIi)canaidio fikl epreade fil andheidappds, at us of claim 13, further
conprising a closing neans for closing the expansion icon, wherein the
expansion flag associated with the expansion icon is set to false, the

i nfornation 4 OC?‘fﬂe Elscitlfs%tf@faﬁﬁg3,aﬁrtﬁexjc%ﬁ Irlsgg\%: c{i'(ﬂé’ix%'%ﬁlgg{s%%loﬁﬂgiﬁehe l ocal

menory for storing e Informati on associ ate e expansion-icon is
mai nt ai ned.expansidAnicappelreatin thel axpansibrsfiag dssdotadediwith thpr expessomgosysseem f or
managi ng a set, of ex?ansLon i cons. and assoc%&ted inforgﬁ%ion, t he, appar at us

conpri si ng: 0 ddShIREA N HERIes YWY s sehim P SeaFmyidrase WdhoIocehdBIRYIR i cons

and associ as&@rﬂ]fgitnég{fmdtﬁﬁ:asgaefa%ai-ini R FBANDN iQn 9R1B4sRH NI Ng an expansi on
flag and an infornation |ocation for each expansion icon fromthe set of

expansi on icons; and displaying neans for displaying the information
associated with each eann ion igqp bron1the.set of. qégan%%oa i.cons based
on the expasi on 19RGVGHE O FAIT he WUBHFSIBRMEASIIWE MGUIS IPhelOFAE Bt i on
referenced ypaddiéh B, QFHBRLIA @1 dxPERIIOMag MORILEWHR WY %ﬁhsﬂ&n g iset of

expansi on icons and associate information further conprises, for each icon
from t he sdb fdfe, éxpafmsimohon boatsn igosirihedhal mlgcalmiemerntaddress, rodnthe lgeal ver

addr ess storggIjqbQQOLnf%rqg%ioq.Iocat%_%ka§sgfiated.mjlh the.eggagsion

i con; st or i AF PR OB RIS DAY O PRI P ACHIT Y T e SERITSHINSPS, SABHPREEY n t he
distributed data processing systemand setting the information |ocation to
the local nenory address; and setting the expansion flag associated with

t he expansilon i chapraraus iglagbstgbyeddata pragresppoysiRLipl s@negng 2850 c| ai nu. doc

expansion icons and associated information, the apparatus comprising:
downloading means for downloading the set of expansion icons and associated
information;
maintaining means for maintaining an expansion flag and an information
location for each expansion icon from the set of expansion icons; and
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 information location,
wherein downloading the set of expansion icons and associate information further
comprises, for each icon from the set of expansion icons;
downloading information from a server address stored in an
information location associated with the expansion icon;
storing the downloaded information at a local memory address in the
distributed data processing system and setting the information location to the
local memory address; and
setting the expansion flag associated with the expansion icon to a false

state.

RALIBQW273185G_claims.doc




-17 18. The apparatus of claim 17, wherein the information referenced HXRZME
the infornation |ocation may be one of lffextual information, a uniform
resource link (URL), an audio file, a picture file, and a video file. 19.
The apparatus of_claim 17, further conprising a.closing nmeans for closing
an expansi oft-i cohhe apRariisef clabn dpubrieig the migymatianrsiereaeediyithe t he expansi on

icon is set; f - J i i t : IS retained,
and | ocal ﬁ%ﬁ%??§@§%“?%gﬁPﬁgﬁfﬁgﬁ#ﬁ o?%a |%ﬁﬁg§g%8%§§§gmﬁn§ﬁgng expansi on
icon is nuai(iR)nedaudio AlMVARich(OSle?nd Avidesnfild er program product in a

di stributed data processing systemfor managi ng a set of expansion icons
and associ ated information, the conputer program product conpri sing:

i nstructiong for ' f,ni ' : ki ' L ocation
for each ex%%ns{gﬁﬁ#@%%hgngyﬁﬂé?égﬁﬁé?QQQ%%ﬁgfoA H@%ﬁé@kﬂﬁgﬁ?%g F%ns for
di spl ayi ng ¢xpensionf oomat hieosin dsesopest edlay dskoceaedwak lansdipansioicwon iy @m t he set

of expansi on icons based.on the expansion flag and, if the expansion flag
s true. t HE TPF ORHBGTBRNE 0GR R dOSB) e AT EAMAL 5 1P BITIRY 1o4nd

i nstructi ongordQ (h@ REBINNGI0A aSdoLRRM WENPARB Sk Psiof Wbnfit RMitlReget Oof expansion
icons, wherein the opening further conprises the steps of: instructions for

downl oadi ng information froma server address stored in an infornlation

| ocation associated ~~~ith the cl.osed expansion, icon; instructions for
storing t he Howr SYUBHT HPBTHRERTPOIFT a8 2 ol A mpgessip SULEM T t e

di stri but ednghfothg REESSIPAkiSYbAMnANGsceRitdd iRfhrinABon, OISt brbaGaAL i on to

the local nenory address; and instructions for setting the expansion flag
associ at ed MPeUst eplepisinged expansion icon to a ri-tte state. 21. The

conput er programpr f.claim?20, whereiqy) the informtiqn referenced by
he i nfor at on ToERRor ey Bk 8t s PR e S M Blen e fhor n

resource | idakh xffdnpion adondiuahh thefsel of exparBiontitoe; file, and a video file. 22.
The conputer program product of claim 20, further conprising instructions
for closing the iBpiHeNOIRT fisplaying s iafosmatien assorpied vithfoagly cxpaasienat ed wit h

the expansijogy, fr81312%é &t%%xptaﬁsiorﬁ bii€bastdbn i(Héfle)%‘id-noﬁ]agl ﬁ%?%ﬂtﬁ@eip%nﬁgﬁ to a

server address,
flag is true, the information referenced by the information location; and

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 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 information
location to the local memory address; and

instructions for setting the expansion flag associated with the closed

expansion icon to a true state.

21. The computer program product of claim 20, wherein the information
referenced by the information location may be one of textual information, a uniform

resource link (URL), an audio file, a picture file, and a video file.

22. The computer program product of claim 20, 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 set to a server address, and
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R'~ LIIIQ"'~b2" 318SG clai nu.doc -18 the local nenory for storing I??d
‘information associated with the expansil8n icon is released. 23. The AR 2005
conput er program product of claim?20, further conprising instructions for
cl osing the expansion icon, wherein the expansion flag associated with the
expansi on iteolpcplsmemerytfor stanugtheirfermatonraseaciased Wik Hhe expansion €pisned as a

| ocal menory, . %ﬂdress, and the local nenory for storing the information
associ at ed W EH t he expansion icon is nmaintained. 24. A conputer program
product in a distributed data processing systemfor mnanaging a set of next
expansi on icons and associated information, the conputer program product
conpri si ng:23i nsthscompméer pegraowd s spinRd, Suthepeorapparsinghustodns and
associ at ed fo* &B&[lgﬁ}e' egganﬁdhsifc@ﬂ%e&ﬁ&%tﬁe%& %Hﬁtﬁz{%s%i:ﬁ& f&%‘cﬂ?ﬁ?' on flat and
i nformation’l ocatron reach’expansion tcon fr e set of expansion

i cons; and dxpsisiaicicoisef wrfalde,sid @yormgtibh B chtidrois Methined aos keal me@drywi t h each
expansion icon fromthe set of expansion icons based on the expansion flag
and, if theddigsanad dif logql gpmay tfcrrlfgzrmtgﬁée ndPrERaae peRciRilerighted by the

i nformation,l gﬁghj@QHhMﬂﬁhﬁh@d_domnloading t he set of expansion icons and
associate information further conprises, for each icon fromthe set of
expansi on icons, the steps of: downl oading information froma server

address stored hgcgg infornatiogvlocatio associated with the expansion

i con; stori4fg t RHELRRA&E™ RiPdhah # Biriuted dacRiecorsng SysiedPess in the

di stri but ed, gk Rl REEERXD B AU Sb L PoADth SRESdiNEd fnﬁ*@rrﬂa%f?,rtﬂ@%ﬂgut!epcati on to
the |ocal nendry address; and setting the expansion flag associated with

t he expansipsogramgnodust gorhpiliseg:st ate. 25. The conputer program product of
claim?24, wherei.n th

18 ingorna%iqﬂn hefgr0<§e9 by .t he % foL%aEi n |ocation
meybe one of t et UCIPHY S HAYTBR g P G ARP it BRI an audi o
file, a pidchfeimafiéd;e, and a video file. R ",.L.1BQ .627318SG cl ai ns. doc
instructions for maintaining an expansion flat and information 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 information location, wherein
downloading the set of expansion icons and associate 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;
storing the downloaded information at a local memory address in the
distributed data processing system and setting the information location to the
local memory address; and

setting the expansion flag associated with the expansion icon to a false

state.
25.  The computer program product of claim 24, wherein the information

referenced by the information location may be one of textual information, a uniform

resource link (URL), an audio file, a picture file, and a video file.
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-19 26. The conputer program product of claim24, further conprising
instructions for closing an expansion- -il@on, wherein the expansion f-I2aAR 2005
associ ated with the expansion icon is set to false, the information

| ocation to local nmenory is retained, and |ocal nenory for storjng the

i nf or mat i oR6assodiegoBRU Proerae pEdyetafickimi2dofirther GmTisiisiastructions

RALIBQ 627t§11§§5%+§ Lr‘?lﬁ:ﬂﬁn%?ﬁ icon, wherein the 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.
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