; e3e~3,,-/d/26*3T~314 DEC 200 | NTERNET WEB BROWNSER W TH ME <
HYPERLI NK DI SPLAY 1. Field of the Invention The present invﬁ&@@é‘ sHt
to I'nternet web browsers. Mre particularly, the invention concerns an

I nternet web browser that displays hyperlinks enhanced by the addition of
colors, font changes, graphics, and other presentation attri

represent characteristics from past vi \]fvists to the hyperli nkemmm" ﬂ]’ﬂwumz
Description of the Related Art Wb browsers provide one of the npl§6tm6popul ar
ways to access the Internet. Broadly, a web browser is a.conputer program
that provides a user friendly, graphical interface to display the contents
of | nternet wortdwirdeweb—pages (Web pages™). VE€D Dr owser software directs
the user's c t I I I d

di spl ay text mﬁ#ég Fc‘@?gaﬁow eo?‘VII\Wﬂ%@éﬁgf %\%sﬁ etot %gfggdn‘gtsﬁnel'rm;ser,
web br owser s—aetdvaly—operate—by—retrtevingand—then—executinga web—strte' s

under | yi ng program t - = Wwhich takes the form of hypertext markup
| anguage (" HTI\/?) o@ﬁgﬁsﬁﬁlpgﬂpgnguage. When di spl ayed by a web browser,

nost web pages in, one or re "hyperlinks.” Fromthe user's
per spect i \F;e,g aTﬁé;%Féeraﬁe’l”hWWeQ{')%{hrr%ﬂ@ééPﬁ‘gtﬁr %ﬂ(ﬁsb REXYSEFS- s More ararticidarn the
anal ogous; ction as a swtch, dial, or other physical input apparatus.
Hyper I i nk'szgﬁt(e%noF?récr‘?”?sr’rﬁT éfﬁsmeéaveagbrawaﬁrhtf@é digiayvs Itpetlisks eshenerrs by Tthe
user acti é@é@%tfhelh%perl ink by operating his/her nouse to place the cursor
over the RAypert PHC'YRdOPHERNIes igkahics: 2ad pibes eresattabion atiributessthahsmresdre web
br owser causes, sone action to be perfornmed. Frequently, this action
i nvol ves chARGEATCHEOMBBSIYITiRde theshpesipikay web siew a di fferent web page,
nanely, that web page represented by the hyperlink. Oher hyperlink 14
DEC 2004 2 actions include downl oadi ng software, displaying video, etc.
Some web browsgrs can be configured to automatically display hyperlinked
web pages as der 19§588PtoGf tha\RelatedbREnpl e, a web browser may display a
hyper | i nk cons\iNs ing of "IBM Patent Server". \Wen the user nouse-clicks on
this hyper i nk'VePRE YRS Bioyisene Poae 5 0t pestyigsaes tegcesetht éde et t Beadly,
hyperlink, in this exanple "http://ww. patents.ibmconmibmhtm ." Instead
of aut omat P40 RFGIVEH1 87 GG RS r PgraRHatsbvigag esisasfriander dra pleidat igteriacs g e
web browsers c be configured to tenmporarily add underlining when the
cursor ne Ilsglayﬂge HPPEtS rﬁ’g ipteret Wikidwideewelrrades (rels @apes'f.orViesabmieseri n
the M crog&&? W ndows I nternet Explorer Version 4.72.3612.1713, dated
1995- 1997° AR RGUGHS 8T HeHPRHEKO G REBNBY. oNERPIEOTs: dewroad pofwaicdespr ead
commerci al,._success today, engineers at |nternational Business Mchines
Corp. ("1 BRPYY gff)ii FBRRIEH R Wege dNinry Il B1visihie &y betdompeerfusemanee basvtsers
effici ency of“ t he human-machi ne interface, including features such as web
br owser s. “CHRYF MR UP &Y (pHRYING 8RS heBexEFing o web silempiderlying prograuseoraénione
col or (su\(;/pi ﬁz %%rgl ?%( to di spl ay therl i nked web sites that the user has
visited, And ANGTHEE 1B Phvpsied maky laapuses HEMILAYorgimil4i lnkgoageb sit es
that the user has ng.t visjted. As recognized by the present inventors, this
arrangenent nay 10t IBRAEH PYbP VG OrRETBr St e dEERe . contain hire amdmotder
respects,“hgh%riﬁﬁes t igvent ors have discovered that known web browser
software i YPRY %oﬁ%?’@tt ¢ S deRpIsRE IV Bra Burfslinddplan catsasesn idpet thechamitai n
unsol ved Q£r9b| ens. SUMMARY COF THE | NVENTI ON Broadly, the present invention
provi des 2 wel Bl AREESCHS Syrdient dae ewiah ediala of criprrt physical pnasteapparatus.
hi st ori ca‘_| inf. rmati on about hyperlinks shown on web pages. This is

yperiinks are often implemented as graphics icons or text strings. The user activates the

D,

hyperlink by operating his/her mouse to place the cursor over the hyperlink and then
‘clicking” a mouse button: in response, the web browser causes some action to be
performed. Frequently, this action involves changing the web browser's display to show a

different web page, namely, that web page represented by the hyperlink. Other hyperlink
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14 DEC 2004 3 achi eved by enhancing hyperlinks with the addition of caolors,
font changes, graphics, and other presentation attributes that t]dprl}E@tZUU’f
characteristics frompast visits to the hyperlinked web site. Initially,
the conputer receives a user's instructions to downl oad an Internet web
page. As the conputer begins to downl oad the web page, it identifies any
hyperlinks present in the web page. Fo? each hyperlink, the conputer
anal yzes tdigioRy REIUgk HowMoLl: - user's past visits to the
hyper | i nked address. Amoégfné%?gﬁlgéer’%%’P@%iﬁg%?%&%ﬁce fol I'owi ng steps. First,
the conputer defgrdn, whet. e r viously. sel ected the
current hyperlink i nggfb&er tg%é%\t/t\)nglC@éﬁs?rtegqéﬁ?féoﬁﬁhcﬁgy é@?@}’%ﬂ@ ink§d wehus e
clicking" L A ipnk. 1,8 the conputer consults a database to

(R8k R BTN . 1 B ey oF il BBl i Ao hpseiinis

identify characteristics of 'the undé

past Vi si tgn6REn AL B PRt 8ch2e RYREr i nked address. These characteristics
are then refer é%@edvgai*r?s”t—g—ﬁf es‘&ﬁ?’?ﬂhe&ﬁef QBF%e‘F@Vé@PéP'ﬁihM@e'HBW the web

- present t erJink to the user. Nanel he presentation table nmaps

bet ween egbgﬁ\n%%ss'%&e Yat'y ckPé‘@Sctr‘éﬁ’ﬁe?Fri‘téda&M éﬁ%oPY%Mdi'mgt%hamdle
presentati.Qp attribute. Sonme exenpl ar resentation attributes and their
corres pondﬁﬁ%ﬁ%\”ap%ﬂﬁ?ﬁ)&m/%'%'i H%;It faytomatiezlty distayinginpedinkit aleioc s

to represent sites that download rapidly, (2) text color such as black to
represent FEXBF rEdUIRRNEIAG I9RE, Sq) webekiiosel eataPacosfiguredcth tespenarig teidi sk
to represent sites that have been highly rated by the user, or (4)
mul ti medi & 96HBROMERtae pugorRearhihe weelinl taxé pF ais éeaturerie praseet, Ifomk@chat a.
U timatel ¥ V\/nﬁn t he conputer displays the downl oaded web page, it presents
each hyper! N Widayp dHewat BrriownVarsieh4 4213611848, datad $8p5119anot her
enbodi nent, hi ?_\Ltﬁri al dat %bases may be shared by an access group of two or
nore users. Datab3 C‘?fg?)“ BSRA b Prowsex spbvee enionyidesprmckennmeldalDEC
2004 4 co%ter§ col | eagues, conputers with users having common interests,
conput er s WHEES LAY ENUBTHS PontartiosaRisiifss dashines sl BY” béretduetiszaty
Internet service provider, etc. Each user in the access group benefits from
hi st ori cal**FHPSrtRElPEY Sathisuperiarmage @ dneffitieney ok tsobbmensmadtihe pastiace,
hyperlinked, data, Users nay even sel ect between a personal database and one
or nore dérﬂ%g%%?a&ﬁs? BUCNRP WeP Browests. dPrifpaturpentier eqysidegatiomatarreampiy, be
i npl enent Ffd in a Qunber of different fornms. For exanple, the invention may
provi de a MEEHEE ¥ ONBGRICAFICE a8 pHFAIRIEP dishlayiypraipked websitemihat tifeouseathasn
about past\/isit%essdes ﬁo dat a reEresent ed by hyperl|inks shown on web pages.

I n anot her Sl FAERENer CRIRT {SHgiR AE PLiR) tredjsiay DyRsTisvred e sites pradthedesaainas
apparatus, such as, a conputer stem configured to display historical
i nf or mat i 6’8@1’ '(t)ed:f'l Absa%efoﬁﬁeéjs%yetggtpf?sﬁaf IRVEEBISe BEneiENgsyany Biayl ot ks sstianie on
web pages. Il p, still another enbodi ment, the invention may be inplenented to
provi de af%ri%rlloarlb-“%&epﬂlﬁ' ﬁém' ¢ ARGT Bspeetinibayrerena inyeotprahres discovered
- Aachi ne-r%q%bl e instructions executable by a digital data processing

appar at us 1D U ¥PINED DRPE S SPRWRTei I PehGREIAI LRIy AHBIate A somerpseatians dilatta
repr esent eCd b?q web g&ge Eg/ﬂﬁ)erl i nks. Anot her enbodi nent concerns | ogic
circuitry RA¢ ﬁjé‘sﬂjﬁ’ Eﬂb "ht er connect ed el ectrically conductive el ements
configured to operate as nentioned above. The invention affords its users
with a nunber of distinct advantages. Beneficially, whenever a user
"clicks" on a hyperlink to download a web site, the invention downl oads
that web page, and conveni enSYMMARYREIHEWNMRNEON ati on of each hyperlink
to include features that represent characteristics fromthe user's past
visits) to thaPragdpeths aresenhingentionagovides ereeh duswsebpogens e, endblazha Use
mere color to distinguish between visited and non-visited web sites, the
present i ROBAHIEHIP Bresepdiistoiical infermation abowlhypetihkNshdv@Dph eebigieBsi rheas use
font, sound, specialty characters, graphics inmages, and the |Iike. Moreover,
this 14 DEC 2004 S additional information provides information that

hel ps the user avoid time consum ng and possi bly unproductive sel ection of:
1. Hyperlinks that have previously led to web sites that were under
construction. 2. Hyperlinks that have previously led to expired web pages
or services. 3. Hyperlinks that have previously resulted in | arge anobunts
of software, images, or other data to downl oad. 4. Hyperlinks that have had
ot her undesirable characteristics, as encountered by the user during

previ ous selection of those hyperlinks. Wth the benefit of this
information in advance, the user can avoid the tine consumng pitfalls of
selecting certain hyperlinks. Thus, the present invention ultinmately hel ps
conmputer users inprove their tinme efficiency while utilizing the Internet.
By aiding users in avoiding undesirable |inks, the invention also serves to

______ . g,



FIGURE 1A is a block diagram of the hardware conponents and

i nterconnections of a single-user Internet access systenlaccordihé {HEChQUU4
invention. FIGURE 1 B is a block diagram of the hardware conponents and

i nterconnections of a nmulti-user Internet access system according to the
invention. FIGURE 2 is a block diagramof a digital data processing nmachi ne
according to the invention. FIGJRE 3 shows an exenplary signal -bearing

medi um acc ' o the.invention. FIGURE 4 is a flowhart of one nethod to
present hy%gerﬁ%\{é%kbg e@hﬁ%ﬂ@%[}ywh'@@ﬁ"f‘@ime ﬁE@'E%P%‘fqufﬁ' font ehangessgreppicesent i ng
characteristics of e under| ing data gl eaned from past visits to the
hyper | i nked "ReP &TY ',O”aetérd)t?*@‘)r‘%é o "RARRSANh VAR aCRTiStiFS IRE Basti wisiés dobatiream
illustratin . sanpl e web page with hyperlinks shown free from enhanced
presentat”@%egmﬁﬁggﬁgéﬁe-FIGURE 5Bis a diagramillustrating the sanple
page where hyp?rLinks i ncl ude enhanced presentation attributes according to
the invention. "B FECPOMBER BTeioRs THiserainstactials ecdiwdsad andntatheanicrges
of the invention will become nore apparent to those skilled in the art
after cons?ar i Ag hiheompyteshreigs dedahiodd des svabprdgen it idectifies ety @ypapiiidy t he
acconpanyi ng draw ngs. 14 DEC 2004 HARDWARE COMPONENTS & | NTERCONNECTI ONS
Overal | Stﬁrgé%fﬁr”éthe Behgree User eEpthbyharink tr@neoragiectinaijzdshtiae inypeiihk Qhith
concerns an information system which nmay be enbodi ed by vari ous hardware
conponent SCEPRFtitmERY cthaesel Dpast visits o theayprainpdeadreny desgss kegehynide
system 100 of FI GURE 1A. The system 100 i ncludes a conputer 104 coupled to
a di spl ay \02theifalfasrit@slepd06irsts therage uld 2ietanthdsnadthateme e8eddds pEiRusly
interface 106 is coupled to the Internet 108. Considering the conponent's of
FI GURE 1A Saleatest thedutraint hypehiekdo mpdires db@loadiprirsesyan @ppadiRhUs, Shslieas a
personal conputer, conputer workstation, "web TV," or other Internet access
devi ce capdibkiag'si the bewsiinkg Ifandthaavingater ognsthea bistesseto iddiry e SRR
104 includes a web browser program 105 ("web browser"). The display 102
conpri ses ¥ the dudedlyooyistadbtdinsplran the OB s mat histle (draytetriped t6 G-y pdrhded
panel, or other display capable of presenting text and graphics. In

| npl ement &4d6RS. wieees tcharacenpltsearel fveni eféraptaimagsias Wi sasamBbior Yabie tiae

di splay 102 may be incorporated with the conputer 104. At certain tines,
dependi ng d@ARRIPULo Rsetéhaiypedingro 1@yset helzthe gty pAR3nEBYn RALS GiHpsa
cursor 103. The interface 106 conprises a tel ephone nodem cable nodem

Et her net dgtWeebeag hessitip patathesadteridtiacindi 4 abeedporltingCdnnandéd presentation
conmmruni cati ons between the conputer 104 and the Internet 108. Although the
i 11 ustrat é@iiriPrieer neeme0sxdrsplatys praseefatibni attiduee< anideXteiofcors 5bNEn§lalAa
repositories such as the public Internet, the Internet 108 may al so be
embodi ed BY2ERCHH sV iacluge £ et fqntisnehr anigdlity fo reptevenk sicksshar @gehlod P&Rldly,
storage (such as local hard disk drive), or other any other storage
facility whbisst calermichme bisoy theerirasent pretasichymrdinRs S apathifycharagbrshyenser .
¥4 :DEC 2004g s The storage 112 represents rewitable, nonvolatile digital
dat a st or &€ aiRIskde represegheitdsdhatehade dlesk highiywatedraanetser, bA@e mUIGREAR
access nenor% ("RAM') with battery backup, etc. The storage contains a

dat abase FYFPalkdqRaledhy dhé osert labkprebibt thshieypetiinted whes anltireReRaliHen Bk
which is described in greater detail below The database 1 13 nmay be
referred {C8MRteA dispiays dreadowndeadeld ass, pags, it presonts a0l hjpHriEt BHe@boKbqpast
Internet activities of the user) of the conputer 104. An additional

dat abase EReIENEIOMAtriheigsbe added for each additional user of conputer 104,
or nmultiple people can utilize a single user profile. The storage 112 al so

contai ns vari olrsstiftaobiheeerekeiintabhietotioaniatRasps M@y BE%haﬂeB%y%WHc%gés é}foUg\hi ch
depends upon the conputer's hardware structure, intended uSe, an

confi gur atof dwo dnDing: akbel  SlaEAbaRES GF e dhgest i r net
web browser software 114, utilized by@tTEe web %r@&s%é{r% %gﬁ%@&&@%ﬁpl es
of this software include the | BM Wb-Expl orer product, Netscape Navi gator,

M crosoft Internet Explorer, etc. The system 100 al so i ncl udes one or nore
user input devices 110, such as a



conput er nmouse, keyboard; trackball, foot pedal, voice sensor, gqy At
sensor, ' or other user input nechanism Anpong ot her possible fungtgoagttmlf

i nput device 110 receives input to control position of cursor presented on
the display 102, and select itens to which the cursor points. The input
devices 110may al so serve to provide "tactile" output perceivable to the
human touch. Sone exanpl es include vibration, heat, cold, etc. Exenplary
Digital Data Processi ng Apparatus Anot Rer aspect of the invention concerns
a digital dRPYRSceNshoupsappRPEEEYYithisechhawiyg demmsrittdrests MuingrRat Vihae
conputer 104. This apparatus may be enbodi ed by various hardware conponents
and i nt er coFETYPUNiOr thereanexamploger, susthmeds ofi thalsatatintepred sestdengoviddd JpEC
2004 9 apparatus 200 of FIGURE 2. The apparatus 200 includes a processor
202, such dsadh usetindipz amessgroupbeudfitefrophstassl iNGriTaEdH ARut SOHBLSHchbs
storage 204. In the present exanple, the storage 204 includes a fast-access
st or age 20@&ncasnteed Wwitaspasormypédinkddedstaor Bgers2@8y cVBR Jehst RELFEST aséé}fs'&gﬁ
206 may conprise RAM and may be used to store the progranm ng I nstructions
execut ed bydatimaspraodesear n2de dattbassosvebaby bR a5t&¥sage, 08 may conpri se,
for exanple, one or nore magnetic data storage di sks such as a "hard
drive," a tape dheveregomgdeytuaish@ay sdiilhaRhRnsdohaggudsy &fediffél;gﬁ RAPREN 1S
200 al so includes an input/output 210, such as a line, bus, ca ﬁe, '

el ect r omagrednpld, itk inventicdt Mey pRRaRSa MRthokiNe PEREEES8MMpAR2 1 9 g.gata
wi th other hardware external to the apparat usdBZOO. Despi tet%%gﬁ?égg@%}%f'%a

f oregoi ng defsanatpin @ivut pasliaaasdsky tSHathlresteasttbs 8BNS i efit of
this disclosure) will recognize that thg&appar atgsy%%}@é{us;%g%a ﬁgb ﬁ%?/esoe

| ol ement edevacretamanl i SR gARSH ekt A8 L HIBU depaERLIG, L o™
206,208 11 domrmb s gl betomiey 082495882 0RY i YL o
200. L09,¢ s i danpaptaast sour vl kol 1945 Shor 208, 0RRRLA) U
11 CUI LTy, imessad ol oo aXREMCDe AL ASLUANS LTSI DS e
0 {he & easogtraneadnexnense.daeli g, eant 8L A0 KS e Lol 00
(7ASIC1) P ool ookt S @b 0L o NED 31,5,

const ruct i dype@hker Aabther sabbyieeni osidede (8qidicgttiay h%l/ia?%umé’%ﬁ%r%'oﬂﬂe&ghp
("DSP"), discrete circuitry (such as resistors, capacitors, diodes,

i nduct or s, edgniridatlansiditotive plenfdngd cbriig @@t aBBEae: SakRNASHAYado EPCA") |
programuabl e | ogic array ("PLA"), and the |1 ke. Mre Detail: Storage
Contents As nenflhemednaboutiordt he usé@nage: AdRbestiditne: A1 dalaRaS L LA lhe
dat abase 1 13 contains informati on about the hyperlinks that the corrpu{ er

user has selleckeer a nsdhelicRasén a EasdHidH ﬁ&j&h@om%%fte,‘{ﬁ@ﬁnv%ﬁhgﬁﬁé ﬁlo ds
hyperlink, such as by "nouse clicking," this causes the comnputer 4 °F8

downl oad und&irvgh pagajaina chnamientyehaselsass pfaRheseRedaly niheivrerLi nk-
Al t hough the underlying data nmay conprise aphyperlli nkedaweB%p])aglg';% L:%nlr](lr:rlﬁg?

cases, ot hdeathimsnbabfepundar biyiragedelcd fahetHossd Bl Rsasishe) k tf%‘t'%g &ink. In
sof tware progranms, sound files, graphics inmages, etc. As s%ovvn 9 t he

speci fic exanphst topreldBE meb btd@leeMvhidnhge drt-abasao ijs%n%tagfh H&%exefsiltoﬁlil%ad (
0

features of the data underlying each hyperlinked web address, accord

past Vi si t sionlvisitBaavdly$ies] thBledkonelvaddhessphk %q.%)sfeful%-&@gr Hﬁ% pg?%@l‘?i sted.in

as a "ww' or other address according to a Suitable protocol, $ace
TCP/ I P, fOrca@XRBmb@; sdundl 85edAigena ) | o (hhat, was -
downl oaded when t he hyper'l?% e% meLan%%rgég@q%@ydggge%@&e 1eﬂ@fet Origeyer. this
browser. 3. The time of downl oading the underlying data. This may i ncl ude,
for exanple, the tine required to downl oad the data the last tine the user
accessed it, or the




14 DEC 2004 average tine required to download the data if the user Q?E ey
accessed this hyperlink nore than once in the past. 4. The nunbe f iC%ZbJ?
that the user has previously visited or "hit" the hyperlinked web address.

5. The nunber, type, severity, and/or other characteristics of errors
experienced during previous visits to the hyperlinked web address. 6. The
date and/or time of the user's nost regent visit to the hyperlinked web

addr ess. 7 ad¥iedd @fofntRioH TR6vidaSinfhr ﬁ’érf’t‘ﬂa Q&p% %89%8! tl%moﬁ‘r’g%q%élﬁ{uggagre\d a

bookmark for the hyperlinked web a ress

synmbol s sebgsdigigl uRYroul&iveBRILtiEs oiser to represent the hyperlinked web
address in the manner expl ai ned bel ow. Exanpl es include sounds, graphics

| mges. ani | onmypuASOReL KA Sol B8 Goe i Bk Db e RUSHT?,

rating entered by e corrpu er user I'ng-on H 34
EED&BZOLEZS DR AR pﬁé”ﬁus'ﬁ%gitgse?éwt o pa pERE*Neé?@E% 1| tVEtB -
i http: |/ w Tbhy Hyperlinks; that hamvaﬁm‘?reﬂﬂ’r‘%%ﬁ%‘}t‘aﬁlib‘?égerﬁ’f‘%uwmﬁ@fbw@ntmmEss
’> ; !20 Kb2'5 IKbl I\(?Io.ome’r.dnlal th or"]"t”I'Qa% COHPQANLOADI el

: n~ DOANNL ;:;"".
4. Hyperlinks that have had other undesirable characteristics, as encountered by

the user during previous selection of those hyperlinks.
With the benefit of this information in advance, the user can avoid the time consuming
pitfalls of selecting certain hyperlinks. Thus, the present invention ultimately helps
computer users improve their time efficiency while utilizing the internet. By aiding users in
avoiding undesirable links, the invention also serves to reduce overall internet traffic. In
addition, by reporting whether the user has already bookmarked a hyperlink, the invention
helps users avoid flooding their bookmarks with redundant entries. As still another benefit,
the shared database feature of this invention assists individual users by providing historical
access information encountered by members of an access group, even for hyperlinks that
the individual user has never accessed. Another benefit is that the invention helps users
g2 return to valuable web pages that have proven to be relevant to their needs. The invention
also provides a number of other advantages and benefits, which should be apparent from

the following description of the invention.
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FIGURE 1A is a block diagram of the hardware components and interconnections of a
single-user internet access system according to the invention.

FIGURE 1B is a block diagram of the hardware components and interconnections of a
multi-user internet access system according to the invention.

FIGURE 2 is a block diagram of a digital data processing machine according to the
invention.

FIGURE 3 shows an exemplary signal-bearing medium according to the invention.

FIGURE 4 is a flowchart of one method to present hyperlinks enhanced by certain
presentation attributes representing characteristics of the underlying data gleaned
from past visits to the hyperlinked web sites, according to the invention.

FIGURE 5A is a diagram illustrating a sample web page with hyperlinks shown free from
enhanced presentation attributes.

FIGURE 5B is a diagram illustrating the sample page where hyperlinks include enhanced

presentation attributes according to the invention.

DETAILED DESCRIPTION
The nature, objectives, and advantages of the invention will become more apparent
to those skilled in the art after considering the following detailed description in connection

with the accompanying drawings.
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7
HARDWARE COMPONENTS & INTERCONNECTIONS

Qverall Structure - Single User Embodiment

One aspect of the invention concerns an information system, which may be
embodied by various hardware components and interconnections, with one example being
described by the system 100 of FIGURE 1A. The system 100 includes a computer 104
coupled to a display 102, interface 106, storage 112, and input device 110. The interface
106 is coupled to the internet 108.

Considering the components of FIGURE 1A in more detail, the computer 104
comprises an apparatus such as a personal computer, computer workstation, “web TV,” or
other internet access device capable of accessing and navigating the internet 108. The
computer 104 includes a web browser program 105 (“web browser"). The display 102
comprises a liquid crystal display (LCD), cathode ray tube (CRT), flat panel, or other display
capable of presenting text and graphics. In implementations where the computer 104 is
implemented with “web TV,” the display 102 may be incorporated with the computer 104.
At certain times, depending upon output of the computer 104, the display 102 may present
a cursor 103.

The interface 106 comprises a telephone modem, cable modem, Ethernet card, or
other apparatus to facilitate bidirectional communications between the computer 104 and
the internet 108. Although the illustrated internet 108 is most useful in the context of
massive data repositories such as the public internet, the internet 108 may also be
embodied by a private internet (“intranet”), networked storage, local storage (such as local
hard disk drive), or other any other storage facility whose structure may be interpreted and

presented by a web browser.
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TABLE 1 illustrates one speci

skilled

c type of the
magnetic hard disk drive, magnetic tape, random access memory (‘RAM’) with battery

backup, etc. The storage contains a database 113 and presentation table 115, the
structure and operation of which is described in greater detail below. The database 1 13
may be referred to as a “personal” database, as it contains information about past internet
activities of the user) of the computer 104, An additional database (not shown) may be
added for each additional user of computer 104, or multiple people can utilize a single user
profile. The storage 112 also contains various machine-executable computer programs,
the content of which depends upon the computer's hardware structure, intended use, and
configuration. Among other such programs, the storage 112 contains internet web browser
software 114, utilized by the web browser program 105. Examples of this software include
the IBM Web-Explorer product, Netscape Navigator, Microsoft Internet Explorer, etc.

The system 100 also includes one or more user input devices 110, such as a
computer mouse, keyboard, trackball, foot pedal, voice sensor, eye position sensor, or
other userinput mechanism. Among other possible functions, the input device 110 receives
input to control position of cursor presented on the display 102, and select items to which
the cursor points. The input devices 110may also serve to provide “tactile” output

perceivable to the human touch. Some examples include vibration, heat, cold, etc.

Exemplary Digital Data Processing Apparatus

Another aspect of the invention concerns a digital data processing apparatus, which
may be used to implement the computer 104. This apparatus may be embodied by various

hardware components and interconnections; one example is the digital data processing



artisans (having the benefit of this disclosure) will recognize that this

i nvention al so contenpl ates many variations in the number agd t Z_gcgé
characteristics listed in the database 113. Furthernore, th {*yp 004
characteristics represented in the database 113 may be specified by the
user, in case the user's interests vary fromthe information provided by
the specific exanple of TABLE 1. TABLE;2 (bel ow) shows a specific exanple
of the presentation table 115. The presentation table 115 naps between
vari ous t ygrraratus 08refdtIGURE Rc sThef appapatus i20R éeklatitsaa pridessorrz@epeneh 29 a
enhanced presentation attributes. The table 115 is used in determ ning how
t o present mggepTobggser lor pker lpnoceissing maohBlelcauplas to 8 Gtaadd1 204 0MP YL prek@ht Now
to present a hyperlink, according to which characteristics that hyperlink

possesses €Xanupte, thd dtobk@ A0 IadBlaFadt-gece ds3stdtage P0G SO MR bl ABNVEII&L8Paqge
i ncl ude one or nore mappings with conplex or conbined criteria (not s%%wn).

For exanpl 208.a Thgpest-adtkessraiorige sbowhyi donigBeRAM, 8nd MHag%e @%}éﬁsm 894 ?r‘ﬂ% L

a user has accessed the hyperlink nore than three tines’in the past, an

the user rpbogrgn@reeedscebi¥xecuted bytheprodessord2. Thd Wit iaraglook -~
Xt e, i S i AR TV S ,“.%%87?7%%588@329

1 Mo : SHOWhbid : - . SHOW
B N T a0 S e N b Y S P RS s &
SHOW # NEXEpEQrid¥P UNDER (GRS EDISEOWHEONS Pl RED
L1 NKSHOW f«EpRg&jx pEEbf‘%*{ﬁs RIS glﬁ%% ldTopL'Acé‘ NUN%E%%E@E:F%G@E{(”ESW%

LETTER HHY; ADDRESSE RRORS, o SHOW. " E1 TTVE O LAST
DOWNL QADI FIH\EV&?FCLHL{‘%EI%RE\'/I Qs 7%@?&2%%% H@PERLI NK éf'ﬁ"'é'&%’&ﬁﬁ%%loﬁme

LONGER T SHOMNR - . "B' I N
PARENTHES! SSYNBOL PRESERT LR DEL) CNATED SYUB0L (B e © (GRORFOMBINAL | vhce
NEXT TO HYPERLI iy NGSHWY; GoFLL TER U’ TABLE 2:
EXEMPLARY PRE_SE[DN&'I? ey Accor'!ﬁ%s?@ﬂowéOE@%‘%“&%&%&%}“V&%  in
the presenpaidionritRbl 8sdBYWrdewiinRREGd, PYhd NEe %ﬁéﬁat&ygiggu sggn%qqoé/sezri%&qrg%y

system super-user, or other ‘appropriate entify. For exanp

Wi sh to tuRgdhentehieshrkaise 3ngHeRndidisensiRf w SHEM A5 14,.0eC
2004 14 at l’?ﬁ)i but es. ! I'n oneI gnb_odi maﬂ(% ,Hsﬁﬂi&[soghgw@é%one%@érh??e_e%%om Of%Ee
re-defini -iieitiod. NpYtd kpetitePeGnfiic drar §ShOLEs paRhObhET > fondi tb'e.oé?i?mﬁé‘t%p- as
"show web pages in green if download size > 1 M)." One a terhative s to

enter norefugesengk, eaNdidra@N08UGRy 82 proliauy Wekh RA8e% hﬂ)cgggoernﬁﬁc Sloynl oad
size is large," where the details of these general conditions are

i npl enent egrolietiRtGRARUL e dQdhraiiebal | Structure- Milti-User Enbodi ment
In addition to the single-user enbodi nent descri bed above, the present
i nvention

Logic Circuitry

In contrast to the digital data storage apparatus discussed previously, a different
embodiment ofth_e invention uses logic circuitry instead of computer-executed instructions
to implement the computer 104. Depending upon the particular requirements of the
application in the areas of speed, expense, tooling costs, and the like, this logic may be
implemented by constructing an application specific integrated circuit (“ASIC") having

thousands of tiny integrated transistors. Such an ASIC may be implemented with CMOS,



contenplates a nmulti-user arrangenent, which nmay be enbodi ed by vari ous
har dwar'e conponents and i nterconnections, with one exanple being]ﬁegﬁgtpgqun
by the information system 150 of FIGURE 1 B. The system 150 incl ude LU
mul tiple conmputers 152-156, each of which may contain sim|ar conmponents
(not shown) as shown in the single-user application of FIGURE 1A. The
conputers 152-156 illustrate a varietygof different dat abase access styl es.
Nanely, the ggn@géers 152-153 include separate, respective personal

dat abases 1525, Vi8R&r appthep suitapla congiaicheip Mther altesmtivasinchele s Higitel signass
to the shared database 158. The dat abase 158 may be shared anong the

conput ers 1BPCCYH0d aMp (‘B Priedissrels Clecuity/daichars redistersacapacitensibodes, tridectaud) i ¢
Internet, private Internet, bulletin board accessible by dial-up nodem
token ri ng, 283hdrEegiskas)d figlds rrogsammabiecgate rareayr ARGEABNProgremiteibtey |adpd artdiat
is accessible to all conputers 152, 154-156. Separately, the conputers

153- 154 shaf BLA")d@&ndiesstke160. The means of sharing the database 160 nay be
simlar to sharing of the database 158. The conputers that share access to
a database are referred to as an access group. If an access group has a
smal | er nmenbership than the physical connections provide, 14 DEC2004 >5

passwor ds oo ils$ifiot @onteans may be enployed to Iimt database access
to group nmenbers only. Accordingly, database sharing may be defined by

factors additi onsd meotiplegsiboat, the Bresid O dhtaarceRhbidel 113 troetdReshaned
dat abase. For exanple, each conputer may be utilized by several users, and

each user negntains frégrnmation have tae tgsHIiike ticat Sfeactbulat ABARSs Ldatted T PLhEIN se
physically accessible to that conputer. Accessibility may fje determ ned by
user profi|Esch troe tescanmghéusgh velactby ryystiensasinbdIbp i@l SckiRfs AR es
etc. A shared dat abase nmay be avail able to enpl oyees of a particul ar

conpany, ustesconipuderpit tocddvaoddnireiengihg SRtV ir&a aUK/@tyiaggrressLl‘gﬁr"éerilt@d% the
particul ar geographic | ocation, users of a particular class (e.qg., chone,

spendi ng halyteslinki nAleéroagh $he ueddtlyinghit8a i) RBHRISS aOiyPHRAINREY wRS l__g{é%%g@n:sﬁ%{ of

conputer users and/or machines. In the case of a single user (

t he access caseapoitensirst Hf ehdémaig 8atagre poedileras vish X ad 06, 4R ;%Bgraatrﬁé
detail bel ow, each personal database provides historical hyperlin ccess

i nf or mat i onsdurd fieee garphimBri@agseresc. of a particul ar conmputer. Each shared

dat abase provides historical hyperlink access information for all users of
the access groupht statwrsthathespetiat edahplbas TABTHUSbeldw), ithd ixiagHad 1 15 Bkiudes
benefits fromthe shared database by receiving historical information about
hyper | i nks tdiaus ffientgressd thehdstanedeyinvg samad/.pem%@udms@,%obmﬁ% {Ppddte
vari ous hardware enbodi nents described above, a different aspect of the

i nvention cdsiterns a nethod for operating an Internet web browser to

di spl ay hyperlinks that are enhanced by the addition of colors, font
changes, graphi cs,Tharigpetihiesd @els pbidnese haglehehisiy BslidtBatn €5 8akw" or other
characteristics frompast visits to the underlying data. 14 DEC 200 1G
The web browser of thigresseendrtiog torasuzatté piotstal lsyches ToR PO &dak@lesol i it
and record certain information fromthe user, such as web site ratings,
comments, etc. S ghakizBeathierignddelying date’ tihe wae abexlbadéd Wh&MRE herliskédwan
met hod may be inplenmented, for exanple, by operating the conputer 104, as
enbodi ed by a di gi t akdd@tawasecessset @y ampacabisvsef0, to execute a sequence
of machi ne-readabl e instructions. These instructions nmay reside in various
types of signal -hdrwiting: ofetdivaloadmgtthé SndeRSiRg ahta. TR rﬁ§@iﬂ6|hd9,ffoﬁé1%n96|§§ﬁ8t

i nvention concerns a programed product, conprising signal-bearing nedia
tangi bly enbodyi ng atipeagf@arsdab doasianend eadat st thsd {h%%bpé'éceﬁgg&wc?r%g by
a digital data processor to operate an Internet web browser to display web
page hyperlinks that are enhanced by the addition of colors, font changes,
graphics, and other presentation attributes that represent characteristics
frompast visits to the hyperlinked web site. This signal -bearing nedia may
conprise, for exanple, RAM (not shown) contained within the conputer 104
(FIGURE 1A), as represented by the fast-access storage 206 (Fl GURE 2).
Alternatively, the instructions may be contained in another signal-bearing
nmedi a, such as a magnetic data storage diskette 300 (FIGURE 3), directly or
indirectly accessible by the processor 202. Wether contained in the
storage 206, diskette 300, or el sewhere, the instructions nmay be stored on
a variety of machi ne-readabl e data storage nedia, such as direct access
storage (e.g., a conventional "hard drive," redundant array of inexpensive
disks ("RAID"), or another direct access storage device ("DASD')), nmagnetic
tape, electronic read-only nmenory (e.g., ROM EPROM or EEPROM, optical
storage (e.g., CO-ROM WORM DvVD, digital optical tape), paper "punch”

T L T I 1 a A NI/ N\ A I N 1 o



J Logic Circuitry In contrast to the signal-bearing nedi umdi scussed above,
t he nethod aspect of the invention may be inplenmented using ldg"CQEC 2004
circuitry, without using a processor to execute instructions. In this
enbodi ment, the logic circuitry is inplenented in the conputer 104, and is
configured to performoperations to inplenent the nethod of the invention.
The logic circuitry nmay be inpl enent ed“usi ng many different types of
circuitry, as discussed above. Overal |l "'Sequence of _Og_;rati on FI GURE 4 shows
a sequence 400 to i l3Vgsgeatiee spuieddapsiownirdithe dawtihthe uespdes astesded this
present invention. For ease of explanation, but w thout any intended
limtation, the exafyPerligh Morethmm opcedn the@st-bed in the context of the
singl e user system 100 descri bed above (FI GURE 1A). The sequence 400 is
performed by tHe IE6HimRar of imes that éhepusarihes peaviausiytvisited eq (fetidiee AR aREDE
performed by the web browser 105 or other simlar programrunning on the
conputer 104. Accor di8hpddsesshi s sequence 400, the conputer presents
hyperlinks that are enhanced by the addition of colors, font changes,

graphi cs, and dtHée piekesntyaei ssveditit rinblot efher lchbracepistseot eredrara@bash&dd €S
frompast visits to the hyperlinked data. 14 DEC2004 The sequence 400 is
initiated in step 46RringNpravjoustvigits40thd Isyppeinked wed atiirekbe opti onal har dwar e
enbodi ment where the conputer 104 has access to nultiple databases, such as
one personal dd& abwsdatepareientime rof ltoe aberst MmosgrcdAL)isia sl tf@é‘%gﬁ@@h@é’d web
dat abase (present in common storage 158). In still another enbodi nent, the
conputer 104 itself agesesstore nul tiple databases in | ocal storage 112 for
different users that operate the conpute 104. If nultiple databases are
avai | abl e, the u¥énether tbe eped3 dirbotes ¢is WateboivsbMBSRE CRAAAL HBHKSBA BFthe
dat abases to use. For purposes of illustration, the user selects the

dat abase 113 in thi $iyesrémiddeweThédraser' s sel ection may, for exanple, occur
in response to pronpting by ' the conputer 104 at an appropriate tine, such
as | oading of h&nseh nirewsetimdds syrhbst ealdcteli by &eS condd sitisanto leffes@at aRase
may be chosen automatically by the conputer 104 in accordance with the
user's identity, dehgperimed b ddiRestSRNSmEMdrExphinddRBRINVA hmbIIr N de
sequence, user nanme, or other technique. Next, in step 404, the conputer
det erm nes whet her isbulfs graptieisvedges) ahmrsettibblg,t\jid%s,t@cﬁl@%gﬂﬁé dc\Web page.
This may occur when a user instructs the conputer 104 to downl oad a web
page, for exanst eAlyngiaerivagga ratiy addreasts; hat@nigueerwrBr BHOYVE 8he 1 n&e
selecting a hyperlink. This web page is called the "current” web page. Wth
an - - affirmative aresimis iotstd dpe Aperinkbe webnpuitees. 104 begi ns to downl oad
the current web page in step 406. Concurrently with step 406, the conputer
104 records cerlPailmepeagbtad tinierefretiarsadsies icsthe tgpafinddieaddrsisy layeaaditdaba in
t he dat abase 113 (step 408). Nanely, step 408 observes, neasures, or

ot herw se det er m nepastryecdm @ohestirsdanc gisiof t he various types listed in the
database 113 for the underlying data or the process of its downl oadi ng. The



14 DEC 2004 19 neasurenent of step 414 occurs during and/or aft
as appropriate to the particular characteristic being:
Step 408 may al so actively solicit,

downl oad;

further user supplied characteristics,

site,
mul ti nedi a
t ool

sof t war e,

i mge,
synbol such as

a t hunbnai

that the user selects to represen

14 mage,

passi vel y receive,

or

s ﬁ"E &dZUu4

ot herw se obtain

such as the user's rating of the web

sound,

or other underlying data. Another exanple is a
or other specialized
the underlying data whenever the

hyperlink is subsequently drsplayed as described in step 408, bel ow. User

sel ection e-athi-evedby—entertngra—sStorage—address—of—the—synbol,
activating geﬁ@£§= Jl,}hwﬂmwyﬁﬂ@Ps gyl P Fpedypbr ntie el of |use
sel ecti on, aRe- : “géflqulﬂ Qy.‘ﬂLS Ry he Qn!nrlgﬁmﬂ oR Syst em

adninistrat

Darokser

or ¢

heakvmat ed sof t war

et MiFOr exanplebn

aut onat ed

b6l 6CT,A constr

|gn as 4

ucft
mul timedi a Hyperrtrked—$-te—+s—under unFi?ﬁm +on—Aftler | he
downl oad bt 087 the conpui€r 104 displ ays| the current web
site's non; _;agg text (stege407) The COMpp&%&c;Qﬁmﬁysren 5
di spl ay of = ertinks—sothat—thehypertinks—can—be —
present ed preéé 1% on at t91'Btfes represent2ief*Yari ous | ---
charact eri $t+ ““'""y‘“g data—that—have-been—gdetermned by !t he
user's past geshyper | i nkeoP data. Alternatfi'vely, the hyperl|nks
may be i mmg ayedoinBssh &R {14 Wi t hout any enhancenent, where|the
hyper | i nks}: updated ({ndividually or ijn group fashion)
after theyll {Sgﬁmﬁﬁ%p 406 al so | eads to |step 410, where the
conput er 16 ch—the—eur-ent—web—page—for—any—hyperlinks
cont ai ned { M Xanpl e, this$%search nmay involnees revi ewi ng|web
page data dSVE!RTAGE: adedinud di ffereniu.and |ess tingngeidi cient DEC
2004 20 appPEtdvsiEitse wailt until thelentire web page s downl oaded |bef pre
begi nni ng the search of stepTAROE 1HEXEMPIARY DATIABASKED page may be
identified, for exanple, by review ng the underlying code, such as HTM. or
simlar code, for syntax that is particular to hyperlinks. Step 411 asks

whet her any hyperlinks were found in the data downl oad.
asks whet her t haltaownl e thasudtidesbedspekffic §@e of heldat=ahaee 1Pt omyarhys%reld nks

in the enti

re web page,

I f not,

and step 413 returns to step 404 to await the

step 413

user's i nstartisahs qhatiag lteadbeasmt dethisvaBcipage) wWin réddgnigs est MaNthvehidéh also

downl oad is not yet conplete,

step 413 returns to step 411.

If step 411

finds any hkypenipals manyt Wgiagony @ntharebmpbeagend tyhe srosub&eridiRd 1ked MstHo

anal yze each hyperlink by perform ng certain additional
t he conput etabdde 38, eemhantorer Ste typpe bl ihakadi@ristsaitpRenitdien BleRiabd¥eSt 13
hyper|i nk under consi derati on.

stegy belshenitiyd Beireciset, i casbYieuder B lntdresiauss fiotn the ididithakibh Blovided
first to be found,

hyperli hk becones the '

exanpl e,

hyperlink to be downl oaded,

‘current”

or poss

st eps.
As an

esses anot her

attribute. biekd spadific @@rrmréerm@tétsdeterm nes whether the user has

previously directed the conputer

104 to

"sel ect™

In step 412,

the current hyperlink for

the purpose of dsBhEcadiangyf Srowsndepbyimexatapia of ey peeshttdo®yadidats The

hyperlink. This is achieved by review ng the database 113 (step 414),
then det er predengatiohesthien 15 heaps Wetwstn aYiBes tybek obdReRt& istibebenybetiBRe4 461

an alternati ve enbodi nent,

entries if andcorresponding enhanced presentation attributes. The table 115 is used in determining

step 414 may only cross-reference certain

and

In

how to present each hyperlink. In short, TABLE 2 instructs the computer 104 how to

present a hyperlink, according to which characteristics that hyperlink possesses (from



the user only cares about sone hyperlink characteristics, indicating this
choice to the conputer by user profile or other selection. For exanple, the
user mght only care about downl oad tinmes and downl oad si zes. ﬂg_gﬁgggg@ﬁ4
21 In the single user, non-shared database enbodi nent, step 414 'ref&r

t he personal database 113 to identify characteristics of the current
hyperlink's underlying data fromthe,;single user's previous visits to the
current hyﬁﬁﬂéi k. In the nulti-user, shared database environment, step 414
references gbpropriate shared dat abase to identify collective

characteristicihof thezﬁurrentlh. érlink's underlging ﬂ ta fromall

previ ous vi si t s "F8§¥AALGR MAYE ﬁﬁi}lg H4lq e PyNYE IBRINGF W @C%H‘Sé%@om\@m@ﬁe
current hyperlink is not found in tge dat abase 113, step 421 presents the
hyper | i nk §ie"dapt w@nﬁshew@?e% ¥reatnkonawbe shevn Bsed (B lataeafleshingo
step 422 (discussed below). A different sequence is performed if the
current hypaif f HRen *@anaﬁgﬁasqq]th@mpa@ﬂbm*éﬂ@fahreﬂatwmsw the egst4ars! etuseni nes
how t he hyperlink should be presented. This involves (1 ) referencing the
dat abase T88q @xGegdmeiohy characteristics of the underlying data obtained
fromthe user's previous selections of the hyperlink, and also (2)
referencing the identified characteristics against the presentation table

115 to derive a resu nced pﬂf_gntati n_at for the
hyper | i nk iR RARTR IET %5#%@Q;WQﬁﬁwW“” i SenEt dat a
characterif T C L o = .‘“? .""“.f i i EHile) t Ese
pr esent at i| GPV4Y FolMt R QUWIRHRRAWN 104 wi || present the

hyperlink.| The hyperlink is prese t%W‘i’hS%CiVéi, AHEN The presentation of jthe
- hyperl'i nk |ipovhudes, Tiior exanpl e, i|t-ss sqEaa@sasaewas: NagrT b sipb@y i02. O her
mul timedi @ features may al so be usled $ECqQNDesEIOWY /& NEpaO HYRPERLISIMKCh as sgund,
tactile output (such as varyi ng nouseSEAINCatSHOM HREXTerpidYRERUINK | n di f f gr ent
patterns QiNOERARRGREETIOR! C- )+  aNGHdigcbhkfrudribéigyenbodi ment, the

pr esent at ifofr—of—step—420—+ay—invehve—addi-t+ons—er—changes—to-theusual
hyper | i nk | EXRIREPEIN004 22 appear ard®W W RERS surroundi ng web page, as

i 11 ustrat g dArevidIR X is)@b FI CUREABBNURBER BE SRS Rl oWinddetr st ep 420,
step 422 detveerliResp abetdsy al |l hylperlinks of the current web page have
been proc %%%%. If—so, the Touting 200 Terurns_to step 404 toawait—angt her
i nstructid Biirt he user to dowhl|dadN4 EHRPRESERY FEb page. On the ot her
hand, if gqteepedR#& deteymigwaLdAat |tihevitiikreatiowsh ppagesHOWL A HRS INKOKS 2
hyperlinkg to process, step 423 selmuisraNnextoNoaeeHANTIQaAYBRdHaW thi s i nk
the "currgnt” hyperlink, and retur|t$PEGLIGKdH1AAANT ADREr nati ve As one

al ter nat i VegddrnaRReHOT €90i Ng sequenge,w &b apsatldnédd may be delayed.
10A d Pt i f h

Nanel y, the—conputer—104—+ray—delayi—ecorparison—of—anry—hyperH-nrks—tothe
dat abase 1 SY8'BQRd present ati on t abjl RREFENT YAER-PEBIENAEE S YMFSUL(E SCISHONS oclcur
such as tHe_cursor 103 having a prleStMBIGY MAEK NEFT TP FEPERLNKper | i nk

appear i ng |useRiatdispl ay 102. Wen éﬂiﬁU§$§RﬁﬁNG¥B€u§9MEQE$fEQQﬂ perforjms

st eps 414-423—spectftiecaiy—ftor=th hypet enttfg—aponr—the
application, the conpuﬁégll%z EZS‘; eL%%gFaqﬁFé\&r 3 6&@%%%’. t he hyperlink
wi th persistent enhanced presentation attributes in step 420.
Alternatively, the conputer 104 may renove the enhanced presentation
attri butes whenever the prescribed input action %;uch,as npuse proximty)
no -l onger occu Poﬁwgﬁﬁﬁga@P@ﬂﬁﬂ“@ﬂ“ﬂﬁd@“@ég”ﬁﬁp enyslian Rbleghpureshaweden
di spl ay 500, presented upon the display 102 in step 420. The screen displ ay
500 presem¥s!EnYSEs BYREP [adANRiskater, systEm saper-ysar. (i adhesappprrsiate Retityorfpat er
104 has not accessed any of the cited hyperlinks 14 DEC 2004 23 before.
Ther ef or e, AP 'hyHerYsehR@Ysgsh 30 4ung éﬂ%ﬁmﬁh%% Fsuconshitipne i dlre @gesentation
presentation attributes. As an optional feature that is popular wth nost

I nternet web browsers, the hyperlinks 502-504 are shown, however, with
underlining to show that they are hyperlinks. FIGJRE 5B provides a

di fferent exanple of conputer screen display 550, also presenting three
hyperlinks 552, 553, 554. In this exanple, the conputer 104 has previously
accesssed each of the cited hyperlinks 552-554, and their access history is
shown in the database 113. Due to the access history, the hyperlinks
552-554 are shown with their enhanced presentation attributes, determ ned
according to the presentation table 115. Reference is nade to FIGURE 5B in
conjunction with TABLE 1 (above) to discuss




the presentation of the hyperlinks 552-554 in greater detail. The, hyperlink
‘552 includes: 1. A "#" sign 552a, indicating that the hyperlink!s4n€H§C:2004
recent download tine is |ess than one second. 2. The "H17'' code 552b,

i ndi cating that the web browser 105 has visited the hyperlink seventeen
times. 3. The "(B)" code 552c, indicating that the conputer user has

already directed the web browser 105 t@ bookmark this hyperlink. 4. The
code U9 552d, indicating that the conputer user has given this hyperlink's

under | yi ngatidbutes lrs@ie srabbdigienf, ti8hi2g beQdnedy diBt reRiefimitgn B 552f ,
sel ected by the user (step 408) as a nulti rrediya synqgole t o%‘r'ﬁ%”@‘gﬁf‘iﬂ 1

represent threshdiyqeeid dth-cofditid: I i : ¢. 2004 24
Turning to the hyperlink C5%)53l,l ﬁ?dgﬁtﬁ?pﬂﬁx\ﬁ%ﬂé%%?bd%é& 'fig\}riﬂ%ﬂﬁ%% Mb.

constructi ome diegmtiadato dids i N rldnk represents a weh
page t hat s under tcons%or%r@tg’f @%Fé q%ekg%#kﬁwg?%%&g\égb?K?%é'i%gjﬁaﬁﬁﬁ'WW&?“t‘%e

h l'i nk' AR nd fi ds. 2.
The " H 142" coge Sase FIa anee i PRl PR R o S enieaipu ne

hyper|ink grecdmndsesfbd orty two times. 4. The code U9 553d, indicating that
the conputer operator has given this hyperlink's underlying data a user

rating of "nine" out of ten. 5. An Internet address 553e. The hyperlink 554
includes: 1. A "###" sign 554a, indicating that the hyperlink's nost recent

downl oad t pBrdISStAR%G el @ﬁﬁi-t‘jée"r%rﬁlﬁoco‘?ﬂgﬁr 2. The "H1" code 554b, indicating

that the web browser e hyperlink once. 3. The "E!'" code

or evi ous. sl ect ok aP AT R r R B ot e PRt PR afur g s smdnventor
contemplates a multi-user arrangement, which may be embodied by various hardware
components and interconnections, with one example being described by the information
system 150 of FIGURE 1B. The system 150 includes multiple computers 152-156, each
of which may contain similar components (not shown) as shown in the single-user
application of FIGURE 1A. The computers 152-156 illustrate a variety of different database
access styles. Namely, the computers 152-153 include separate, respective personal
databases 152a, 153a. In contrast, the computers 152, 154-156 share access to the
shared database 158. The database 158 may be shared among the computers 152, 154-
156 by means of a local or wide area network, the public internet, private internet, bulletin
board accessible by dial-up modem, token ring, shared hard disk, or any other arrangement
providing data that is accessible to all computers 152, 154-156. Separately, the computers
153-154 share a database 160. The means of sharing the database 160 may be similar to
sharing of the database 158.

The computers that share access to a database are referred to as an access group.

.If an access group has a smaller membership than the physical connections provide



In addition, the screen 550 nmay present other enhanced presentation
at'tributes, such as color, and/or sound, tactile output, which 4er DEIC(%UPI‘_
shown in FI GURE 5B. 14 DEC 2004 25 OTHER EMBODI MENTS Whil e the foregaing
di,scl osure shows a nunber of illustrative enbodi nents of the invention, it
wi ||l be apparent to those skilled in the art that various changes and

nodi fications can be nade herein w thosit departing fromthe scope of the

7VenLTen gt sio LIEAPRERNE hal ol gl D Byedh NS LT

of the invention may escri i

cont enpl at | | i g1t at.ion he singular s licitly stated.

Addi t i onal F‘%ﬁ%?%?’ﬁ'&r i %CO%P&V -eégﬁﬁ??esg%’cr\% Ry k’@é’%@ﬁ?‘%gyﬁ?fé‘i’fs@@%ﬂ%ﬁm
sequences - et .forth in._. ecific order for the purpose of
explanatio@“&%ﬁpg?ifﬁ*ﬂ%?r%ﬁ?swﬁ@ggp3@%%?"?&9%@8?%%'%Hﬁ%@WB@a?@?‘qaﬂpﬁﬁﬁ
changes bexpn% S¥ﬁ%¥ﬁ@50ific order . 14 DEC 2004 -26 CLAIMS WHAT IS

CLAI MED | S99 PeAT Sqveral 15BTSa BNTh GG LIHHINAYS PRy pRidBrancerssitem tared
informatio aBout therlinks shown on meb_pagfs, the method conprising the
fol | owi ng a?}é 315 Bigt Iethepyireanysicalacessiiie & that eamenter v Aceessitdigeimeynige
user instryctions to download a web page, commenci ng downl oadi ng of the web
page; i dena‘?tPW'H@d Brysenprelies. freessrisdesivemby Hvetamadpiaigdatss pestvogisaetc.

dat abase for a pre-defined access group frommultiple avail abl e dat abases;
for each i dertfeddptahe Manke axa [hemelesees pler PamiRUIBYCqrRPdY: NBES oft 2pS
conprising: determ ning whether one or nore users in the predefined access
gr oup havepiﬁ"é%)?wé%ryeg%%@?étﬂO\t'q#fer. HERIAtN B RAftigwasegogrdphicdodatian, oaers of a
underlying data represented by the hyperlink; only if one or nore users in
the predef P%@'@M@%@gkou@p%\s@eml@@ﬁ@WL inteyestel bl Tiftve, dryameeks glkoup may
consulting the sel ected database to identify characteristics of the

under | yi ngP¥SPEPGIRGPheamAutenissreendosmaehises.ilote ofsetdia siypeuseniEBYREBer s
in the access group; referencing the identified characteristics against a
present at i ofY thgbhecess gauin cpnsistihelibeidipmeswmberi on attri butes appropriate
to the hyperlink; and displaying the dowl oaded web page, including
presenting eacH\h§PRRNEAKN @igater dedaitieelpyedaenhemeral datamentratiioas historical
attributes, 2. The nethod of claiml, the predefined access group having a
si ngl e menBE&ETng aceRgs iy matomior enapPminere yswss pf @peticwadcapters Epabughahayi ng
mul tiple menbers, where the database is accessible to all menbers. 4. The
net hod of ng?taP?ﬁ@lF?rOv'H@S Bistarisel yrsriigk apsass difeimajioadertallnysses dfitnk agdesh girowsp
derived enpapced resentation attributes includin? at | east one of the

fol | owi ng: hat shares that database. Thus, an individual user benefits from the shared database by

receiving historical information about hyperlinks that this user has never visited.

o OPERATION
In addition to the various hardware embodiments described above, a different aspect
of the invention concerns a method for operating an internet web browser to display
hyperlinks that are enhanced by the addition of colors, font changes, graphics, and other

display characteristics that reveal characteristics from past visits to the underlying data.



di splaying text, displaying graphics, generating sound, provi dlq'g(gﬁg ij@s
output. 5. The nethod of claim1l, where the displaying operation i 4
14 DEC 2004 -27 initially displaying the web page such that hyperlinks are
free fromenhanced presentation attributes; the conputer awaiting

pt edet'er mi ned user input including direction of a cursor proximte any of

t he di spl ayed hyperlinks; and responsive to the predetermned user input
occurring for a hyperlink, presentingl@he hyperlink with its derived
enhanced prBe é‘fﬁbagﬁomeapf thisinvestionemay ladditendly dbeofordigaienh 16, sdlibie and record
predet erm ned user input additionally including depressing of one or nore
but t ons oncetadiffenmationfrosethahiser stitteas web site ratings, coonmdres tdte hyperlink. 7.
The nethod of claim 1, the operations further conprising, responsive to the
user selecting a hyperlink to downl oad underlying data represented by the
hyperlink: the conputer soliciting user specification of one or nore of the
fol |l owi ng BignasBemiratMediawi t h t he underlying data: user rating of the
underlying data; one or nore representative nultinedia synbols of one or

more of the follhaté aghtéxtpESIGIURBAAI SudhER@EHod HRH HESmpLh SRS, f@*@x%ileo%ﬁ/’
tactil e sensations; the conputer recording the user specification n'the

dat abase i operatsiratdopiputert fo4t BE ehyBEiEH Dk di§ital FBG 6@6&9?\@8{?@8'}8@%% to

further conprising: sensing vvh_en the predeterm ned user absent,
and then peesetd hBgqldieehy pRichinBehdRf hePMiohs MR REEREMAS IR i

attributes. 9. The nethod of claim 1, the operations further conprisi naz

responsi vevérous igndssf BighgLRGh§ eheRiN R T4 tdaKedtOorfloNU a5 tH@gr%Eén)(ti A%gaLa
represented by the hyperlinlc, the conputer downl oading the underlying data

repr esent ecortgrride phisPahiinkdlrodingd ce%aéaqa;ig@;ngntﬁéé%gmagﬁbgpang@{ gng&ggm%gs

of the underlying data in the database. The ne

the char ach@bidsh bifadtind RaduERisl LM dataaht B) B8kl QM %g&’g&ﬁgé@ﬂpﬁ%

sel ections include one or nore of the follow ng: si

dat a; dat esn plerfBByES bidRLE! tBro?s\HI%ebsﬁégﬁqyinﬂlﬁiﬁf{ha¥ B8 IvRRLdd @yktﬁetaidgﬁgn()f

one or nore previous selections of the "hyper
of colors, font changes, graphics, and other presentation attributes that represent

characteristics from past visits to the hyperlinked web site.

This signal-bearing media may comprise, for example, RAM (not shown) contained
within the computer 104 (FIGURE 1A), as represented by the fast-access storage 206
(FIGURE 2). Alternatively, the instructions may be contained in another signal-bearing
media, such as a magnetic data storage diskette 300 (FIGURE 3), directly or indirectly
accessible by the processor 202. Whether contained in the storage 206, diskette 300, or
elsewhere, the instructions may be stored on a variety of machine-readable data storage
media, such as direct access storage (e.g., a conventional "hard drive," redundant array of
inexpensive disks (“RAID"), or another direct access storage device (“DASD")), magnetic
tape, electronic read-only memory (e.g., ROM, EPROM, or EEPROM), optical storage (e.g.,

CD-ROM, WORM, DVD, digital optical tape), paper "punch” cards, or other suitable signal-



14 DEC 2004 -28 a length of time to downl oad the underlying data;, one or
nore mul timedia representative synbols, including one or nore 4tEHEC'?QQé
follow ng: graphics, sound, animation, video;, nunber of previous select

of the hyperlink; user ratings of the underlying data; whether the
underlying data constitutes a web site that is under construction; whether
the hyperlink represents an expired |ink; whether the user has bookmarked

t he underlying data; any errors occurring during previous selections of the
hyperlink.‘%@ﬁ”QH@dﬁé@ﬂ@ﬂn®ﬁa@¥@5ﬁﬁﬁvmﬂﬁéu@hﬁ&ﬂcédapdesdagandoanMhhbbuhes
including one or nore of the follow ng: changes in text font, changes in
text col or,'NEmARGadrelegs: dxen illwstativenemgodimeat ofitoe inventigre dthaiaghinbas agdtee S,
addi tion of images. 12. The nmethod of claim1, further conprising:

det er mi ni nd”W&’é"gW@r makh eomeriptiseftwaia Sbjest edde dompéelt fremna eduatResudhnRutc -~
including direction of a cursor proximate a hyperlink; where perfornmance of
the anal yzig operation for each hyperlink is conditioned upon receipt of
the predeterm ned user input for that hyperlink. 13. A signal-bearing

medi um t angi bl y enbodyi ng a program of machi ne. -readabl e i nstructions
executable by a digital processing apparatus to performa nethod for
operating dog@fpiutudry t o di splay historical information about hyperlinlcs
shown on web pages, the nmethod conprising the foll ow ng operations

performed by thé cmipsttethe sigepoBainEmedumheiRiuYsdithbds e thb RakidiCls @8¢of§r9e
downl oad a web page, commenci ng downl oadi ng of the web page; i1dentifying

any hyper | iimlesition esgie implenfentaebsipg@gic SRLBG! Witth @ Wb aFSEedBF tPexecute
pre-defined access group fromnultiple avail abl e dat abases; for each
i denti fi ed ittpetibisnk thaswmhbyotiment! the IdaydaclLitiks iRy RS & iRt E‘%LIP
conpri sing: determ ning whether one of nore usg¥s in_tHe pré@‘fﬁ%@845ggéss
group have iprevigous! tp ebat opdrdiibes idadrhémdndwRerdd sknd %v@ﬁ%@. 08 10gic

14 DEC 2004 - % one

under |l yi ng data represented by the hyperlink; only 1

or nore useirsuity rhine ber i m@;qedam?ssm@. O#iPefaa exi eS|y, S - e
hyper|ink, consulting tﬁgﬂiel ected dat abgse to }/ edrﬁsi ?‘;/elgﬂﬁlyac%e?i%s?t%g%és&of
t he under| yabnge.dat a obt ai ned from previ ous sel ections of the hyperlink by
users in the access group; referencing the identified characteristics

agai nst a presentation table to derive enhanced presentation attributes
appropriate to the hyperlink; and displaying the downl oaded web page,

i ncl udi ng fwsandeqgneachObympeohi nk with its

FIGURE 4 shows a sequence 400 to illustrate one example of the method aspect of
the present invention. For ease of explanation, but without any intended limitation, the
example of FIGURE 4 is described in the context of the single user system 100 described
above (FIGURE 1A). The sequence 400 is performed by the computer 104. More
particularly, the sequence 400 may be performed by the web browser 105 or other similar
program running on the computer 104. According to this sequence 400, the computer
presents hyperlinks that are enhanced by the addition of colors, font changes, graphics, and
other presentation attributes that represent characteristics from past visits to the

hyperlinked data.



derived, enhanced presentation attributes. 14. The nethod of claiqh%3gﬁitgzﬂ
predefi ned access group having a single nenber. 15. The nmedi um of clairny ,04
the predefined access group having multiple nenbers, where the database is
accessi.ble to all nenbers. 16. The medium of claim 13, the operations of
presenting each hyperlink with its derived enhanced presentation attributes
including at |east one of the follow ngs displaying text, displaying

gr aphi cs, gener agy aARrovi.ding .t acti output, 17. The nmedi um of
o arm 13, ahor e saoetBPE ARG S ENEY ) SR B Steri {0l priarops ay ing
the web pa hyperlinks are free from enhanced presentation
attribut es;g&%tﬁgg@c?trrr@g%rgr (e yhsretie Cempitse P4 lasaceessup mulipladitabases,
direction o cur sor_proxi e any of the displayed hyperlinks; and
responsi ve %u(?%t%eorfﬁ %EHE‘P@? ﬁ?%a% PSENh FLICCRISieRree AdR)fand enensheesd database
presenti ngd(‘t he hwerl ink with its derjved enhanced presentation attributes.
18. The medPiM®0i "EPEMAMSIOragn 59 dudtl @naihaeembasimentnivetcoadier i ohigddiymay
i ncl udi ng dqgressLn% of one or nore buttons on a conputer nouse while the
cursor is pto% RtiRCRRRG RN peat storage TRongifibient osers thait opdrate thbeompute
oper ati ons {urt her conprising, responsive to the user selecting a hyperlink
to downl oad Uhder | ying data represented by the hyperlink: the conputer
soliciting user specification of one or nore of the following in

associ ati on wi t Hf PHEPlaa@bpyesiye autiebleutheriserin steg 408 chbeseandedt Hiperdaka;
14 DEC 2004 -30 one or nore representative nultimedia synbols of one or
nore of t hePSHRIESaRPasypiesisegFaphirpssasvhifjestratisouthesser¢edenshe abpaid PNS,
tactil e sensations; the conputer recording the user specification in the
dat abase i N &#¥8B¥3ARIPoMhanise stshlectiympmay.ifodexagple, dbeuriredispongfto okehMinkoy
further conprising: sensing when the predeterm ned user input is absent’,
and then prlé8&RMPHgT { deatrarpnprontletd tiree sticloas ioasing ohtleeed PEESEN08! IReaq
attributes. 21. The nmedium of claim 13, the operations further conprising:
responsi ve &d!Seh&elgsian, dot detabage andyperchosto adodeidlipay wBdRHyitdIg: dlala
represented by the hyperlink, the conputer downl oadi ng the underlying data
r epr esent edHYdeRee Wj}géﬁq STk’ idandity; deterndinag bp trededee’s entre df 6 pasaed 8! logidrcs
of the underlying data in the database. 22. The nmedium of claim 13, where
t he char act¥FM8GS &is@fnante onather kaphniguelat a obt ai ned from previ ous

sel ections include one or nore of the follow ng: size of the underlying
data; dates of Ot ot steBr494pihedoowsites dtesminen svhether itehabypasivdands inkirlESOf
one or nore previous selections of the hyperlink; a length of time to
downl oad t @ dMAKIRAYE WebRaga; TBrie mew asowewhen i usediirestiuesr s eblutere!04 to
synmbol s, including one or nore of the follow ng: graphics, sound,

ani mat i on, C{ﬂW@ d a web page, for example by entering a web address into the web browser 105

or selecting a hyperlink. This web page is called the “current” web page. With an
affirmative answer to step 404, the computer 104 begins to download the current web page
in step 406. Concurrently with step 406, the computer 104 records certain predetermined
characteristics of the underlying data in the database 113 (step 408). Namely, step 408
observes, measures, or otherwise determines the characteristics of the various types listed

in the database 113 for the underlying data or the process of its downloading. The



nunber of previous selections of the hyperlink; user ratings 01 I'trDeEC 2004
underlying data; whether the underlying data constitutes a web site that is
under construction; whether the hyperlink represents an expired |ink;

whet her the user has bookmarked the underlying data; any errors occurring
during previous selections of the hyperlink. 23. The nmedi um of cl aim 13,

t he enhanced presentation attributes jncluding one or nore of the

followi ng: changes in text font, changes in text color, changes in text
under | i ni n§'e238@Mansaf gep diéd Gcaurswusng padioeplier therdgesloaddas dpproprde wonties
claim 13, further conprising: 14 DEC 2004 -31 determ ning whether the
conput er h&8riceldechasactprigighainamaastirader i nput including direction of a
cursor proximate a hyperlink; where performance of the anal yzing operation
for each hyper | $igr 408 mayaitiotactivetyisaliptpassively pceivk, drivthgrwirdbeimunBd: Wss!
input for that hyperlink. 25. An information system conprising: a storage
i ncl udi ng aupriiedbbam@cteasiicsasudonibe aser'scatiny ¢thd Weth S, SHRLABEINARE, or other
configured to display historical information about hyperlinks shown on we
pages by pendelyiriondatapekraithansaemepls $ nMgimé®ks PANBOIMERIch Gis! £ BRIt in%gé
instructions to downl oad a web page, commenci ng downl oadi ng of the web
page; idensodrnd, g cdiy dpep@litdded| e sRNlsdrieddies WeRPaARL t1REeLSE Vi ata
dat abase for a pre-defined access group fromnultiple avail abl e databases;
for each i dbateéverdtk hyremkiiskubszaabmii dighiiye éyd%%hﬂ)é!}(inl%.‘{e&%dg g)femwnguggpps
conprising: determ ning whether one or nore users in the predéfined access

group havesgeetionats) ye selieedes) ér’ﬂ@riﬂgj@Qﬁo?édeeéijdlﬂélsg%f!tt}\é]gyr%gol,d&f\f%f?r‘?%a ull-
nor e

underlying data represented by the hyperlink; only if ohe or SErs in

the predef doed @ecess Ghop, have miteabel YnsieAL ok edet RRE rdd
consulting the sel ected database to identi fr)]/ char act gri slteitahécgﬁo(#de{]ﬁé more

under | yi ngmuiiheedepphBad nf,om pEEM-aUS a%@%é%@&]imnagfratbhesrvﬁbéﬂ%béémsb Users

in the access group; referencing the identified charact'eristics agali st a

present at i emotrabdde sbwater | Vor eRBRBREh USRSt @i iy L . ronriate
to the hyperlink; and displaying ?he downl oaded web pgi g?%ﬁ'%?’%is%d%

present i ngcaratictypsigh bk mditiRedibSyrebi VOE PEaREROsiR' € SEIL A I uction.
attributes. . A@F. AA

After the download begins in step 406, the computer 104 displays the current web
site’s non-hyperlink data and text (step 407). The computer 104 suspends display of the
web site’s hyperlinks so that the hyperlinks can be presented with certain presentation
attributes representing various characteristics of the underlying data that have been
determined by the user's past accesses to the hypérlinked data. Alternatively, the
hyperlinks may be immediately displayed in step 40';' without any enhancement, where the
hyperlinks are subsequently updated (individually or in group fashion) after they have been
analyzed.

Step 406 also leads to step 410, where the computer 104 begins to search the

current web page for any hyperlinks contained therein. As an example, this search may

involve reviewing web page data as it is downloaded. A different and less time efficient
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%09 ()-Z"10%& ()-& 109%& ()-1-10%&' ()-109%& I()-y 103/& (())I- i pldE. 10" .
10#9<10%& (/PPLBENBYRY(thatiiyASAORET () iS@hiclOUBY tovieRing BRAMRADase 113 1A%E 41y,

and then determining whether the current hyperlink appears there (step 416).
In an alternative embodiment, step 414 may only cross-reference certain entries if
the user only cares about some hyperlink characteristics, indicating this choice to the

computer by user profile or other selection. For example, the user might only care about

download times and download sizes.
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personal database 113 to identify characteristics of the current hyperlink’s underlying data
from the single user's previous visits to the current hyperlink. In the multi-user, shared
database environment, step 414 references the appropriate shared database to identify
collective characteristics of the current hyperlink’s underlying data from all previous visits
to the current hyperlink by access group members.

If the current hyperlink is not found in the database 113, step 421 presents the
hyperlink without any enhanced presentation attributes, then advances to step 422
(discussed below). A different sequence is performed if the current hyperlink is found in the
database 113. Namely, step 418 determines how the hyperlink should be presented. This
involves (1) referencing the database 113 to identify characteristics of the underlying data
obtained from the user's previous selections of the hyperiink, and also (2) referencing the
identified characteristics against the presentation table 115 to derive a resultant set of
enhanced presentation attributes for the hyperlink. As explained above, the presentation
table 115 maps between data characteristics and corresponding enhanced presentation
attributes. These presentation attributes determine how the computer 104 will present the
hyperlink.

The hyperlink is presented in step 420. The presentation of the hyperlink includes,
for example, its appearance on the display 102. Other multimedia features may also be
used to present a hyperlink, such as sound, tactile output (such as varying mouse vibration
or temperature in different patterns or frequencies, etc.), and the like. In one embodiment,

the presentation of step 420 may involve additions or changes to the usual hyperiink
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discussed below.

in the example of FIGURE 5B,

After step 420, step 422 determines whether all hyperlinks of the current web page
have been processed. If so, the routine 400 returns to step 404 to await another instruction
from the user to download a different web page. On the other hand, if step 422 determines
that the current web page contains more hyperlinks to process, step 423 selects a next

hyperlink, making this link the “current” hyperlink, and returns to step 414.

Alternative

As one alternative to the foregoing sequence, steps 412-423 may be delayed.
Namely, the computer 104 may delay comparison of any hyperlinks to the database 113
and presentation table 115 until certain input actions occur, such as the cursor 103 having
a prescribed proximity to a hyperlink appearing on the display 102. When this occurs, the
computer 104 performs steps 414-423 specifically for this hyperlink. Depending upon the
application, the computer 104 may be programmed to present the hyperlink with persistent
enhanced presentation attributes in step 420. Alternatively, the computer 104 may remove
the enhanced presentation attributes whenever the prescribed input action (such as mouse

proximity) no longer occurs.

Example
FIGURE 5A provides an exemplary computer screen display 500, presented upon
the display 102 in step 420. The screen display 500 presents three hyperlinks 502, 503,

504. In this example, the computer 104 has not accessed any of the cited hyperlinks
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before. Therefore, the hyperlinks 502-504 are shown without any enhanced presentation

attributes. As an optional feature that is popular with most internet web browsers, the
hyperlinks 502-504 are shown, however, with underlining to show that they are
hyperlinks.

FIGURE 5B provides a different example of computer screen display 550, also
presenting three hyperlinks 552, 553, 554. In this example, the computer 104 has
previously accesssed each of the cited hyperlinks 552-554, and their access history is
shown in the database 113. Due to the access history, the hyperlinks 552-554 are shown
with their enhanced presentation attributes, determined according to the presentation table
115.

Reference is made to FIGURE 5B in conjunction with TABLE 1 (above) to discuss
the presentation of the hyperlinks 552-554 in greater detail. The hyperlink 552 includes:

1. A™#" sign 552a, indicating that the hyperlink's most recent download time is less

than one second.

2. The "H17" code 552b, indicating that the web browser 105 has visited the

hyperlink seventeen times.

3. The *(B)" code 552c¢, indicating that the computer user has already directed the

web browser 105 to bookmark this hyperlink.

4. The code U9 5524, indicating that the computer user has given this hyperlink’s

underlying data a user rating of “nine” out of ten.

5. The IBM logo 552f, selected by the user (step 408) as a multimedia symbol to

graphically represent this hyperlink.

6. The internet address 552e.
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Turning to the hyperlink 553, this hyperlink includes: -
1. An “under construction” logo 553a, indicating that the hyperlink represents a web
page that is under construction.
1. A" sign 553b, indicating that the hyperlink’s most recent download time is
between one and five seconds.
2. The "H142" code 553c, indicating that the web browser 105 has visited the
hyperfink one hundred forty two times.
4. The code U9 553d, indicating that the computer operator has given this
hyperlink’s underlying data a user rating of “nine” out of ten.
5. Aninternet address 553e.
The hyperlink 554 includes:
1. A" sign 5544, indicating that the hyperlink’s most recent download time is
more than five seconds.
2. The "H1" code 554b, indicating that the web browser 105 has visited the

hyperlink once.

3. The "E!" code 554c, indicating that the web browser 105 experienced errors
during previous selection of this hyperlink.

4. Aninternet address 554d.

In addition, the screen 550 may present other enhanced presentation attributes, such as

color, and/or sound, tactile output, which are not shown in FIGURE 5B.
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OTHER EMBODIMENTS

While the foregoing disclosure shows a number of illustrative embodiments of the
invention, it will be apparent to those skilled in the art that various changes and
modifications can be made herein without departing from the scope of the invention as
defined by the appended claims. Furthermore, although elements of the invention may be
described or claimed in the singular, the plural is contemplated unless limitation to the
singular is explicitly stated. Additionally, ordinarily skilled artisans will recognize that
Operational sequences must be set forth in some specific order for the purpose of

explanation and claiming, but the present invention contemplates various changes beyond

such specific order.
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the computer soliciting user specification of one or more of the following in association
with the underlying data:
user rating of the underlying data;
one or more representative multimedia symbols of one or more of the following
types: graphic images, sounds, videos, animations, tactile sensations;
the computer recording the user specification in the database in association with

the hyperlink.

8. The method of claim 5, further comprising:
sensing when the predetermined user input is absent, and then presenting the hyperlink

free from its enhanced presentation attributes.

9. The method of claim 1, the operations further comprising:
responsive to the user selecting a hyperlink to download underlying data represented by
the hyperlink, the computer downloading the underlying data represented by the hyperlink, and

recording predetermined characteristics of the underlying data in the database.

10.  The method of claim 1, where the characteristics of the underlying data obtained from
previous selections include one or more of the following:

size of the underlying data;

dates of one or more previous selections of the hyperlink;

times of one or more previous selections of the hyperlink;
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12. The method of claim 1, further comprising:

determining whether the computer has received predetermined user input including
direction of a cursor proximate a hyperlink;

where performance of the analyzing operation for each hyperlink is conditioned upon

receipt of the predetermined user input for that hyperlink.

13. A signal-bearing medium tangibly embodying a program of machine-readable
instructions executable by a digital processing apparatus to perform a method for operating a
computer to display historical information about hyperlinks shown on web pages, the method
comprising the following operations performed by the computer:

responsive to receiving user instructions to download a web page, commencing
downloading of the web page;

identifying any hyperlinks present in the web page;

selecting a database for a pre-defined access group from multiple available databases;

for each identified hyperlink, analyzing the hyperlink by performing steps comprising:

determining whether one of more users in the predefined access group have

previously selected the identified hyperlink to download underlying data represented by the
hyperlink;
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obtained from previous selectxons of the hyperlink by users in the access group;
referencing the identified characteristics against a presentation table to derive
enhanced presentation attributes appropriate to the hyperlink; and
displaying the downloaded web page, including presenting each hyperlink with its

derived enhanced presentation attributes.
14.  The method of claim 13, the predefined access group having a single member.

15.  The medium of claim 13, the predefined access group having multiple members, where

the database is accessible to all members.

16. The medium of claim 13, the operations of presenting each hyperlink with its derived
enhanced presentation attributes including at least one of the following:

displaying text, displaying graphics, generating sound, providing tactile output.

17. The medium of claim 13, where the displaying operation comprises:
initially displaying the web page such that hyperlinks are free from enhanced
presentation attributes;

the computer awaiting predetermined user input including direction of a cursor proximate

any of the displayed hyperlinks; and
responsive to the predetermined user input occurring for a hyperlink, presenting the

hyperlink with its derived enhanced presentation attributes.

18. The medium of claim 17, the predetermined user input additionally including depressing

of one or more buttons on a computer mouse while the cursor is proximate the hyperlink.

19. The medium of claim 13, the operations further comprising, responsive to the user
selecting a hyperlink to download underlying data represented by the hyperlink:

the computer soliciting user specification of one or more of the following in association
with the underlying data:

user rating of the underlying data;
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user ratings of the underlying data;

whether the underlying data constitutes a web site that is under construction;

whether the hyperlink represents an expired link;

whether the user has bookmarked the underlying data;

any errors occurring during previous selections of the hyperlink.
23.  The medium of claim 13, the enhanced presentation attributes including one or more of
the following: changes in text font, changes in text color, changes in text underlining, addition of

specialty characters, images.

24, The medium of claim 13, further comprising:
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where performance of the analyzing operation for each hyperlink is conditioned upon

receipt of the predetermined user input for that hyperlink.

25.  Aninformation system, comprising:
a storage including a database; and
an computer, coupled to the storage and configured to display historical information
about hyperlinks shown on web pages by performing operations comprising:
responsive to receiving user instructions to download a web page, commencing
downloading of the web page;
identifying any hyperlinks present in the web page;
selecting a database for a pre-defined access group from multiple available databases;
for each identified hyperlink, analyzing the hyperlink by performing steps comprising:
determining whether one or more users in the predefined access group have
previously selected the identified hyperlink to download underlying data represented by the
hyperlink;
only if one or more users in the predefined access group have previously selected
the hyperlink, consulting the selected database to identify characteristics of the underlying data
obtained from previous selections of the hyperlink by users in the access group;
referencing the identified characteristics against a presentation table to derive
enhanced presentation attributes appropriate to the hyperlink; and
displaying the downloaded web page, including presenting each hyperlink with its

derived enhanced presentation attributes.



