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‘HYPER- LI NK | NFORMATI ON I N A PRI NTABLE MEDI UM FROM A GRAPHI CAL UéEﬁ

| NTERFACE BACKGROUND_ OF JWWWHMW 1. Technical Field: ' THeJbNs2002 -
i nvention relates to™N nf ieval in data processing systens. In
particular, the present invenissiest rel ates to data processing systens which
are linked to other data processing systens by an associ ated |i nking

network. Mrre particularly, the present-inhvention relates to associ ated

net wor ks whgfiow AN S YSTEM PORCRENBERMG Y PER/LINK INFQRMATEON, INt he
present invention relates to a nmethod and system far rm%##gﬁhyper-text

docunents in A PRINTABLE MEBIUM RFRONM A GRARHIGALVSER mati on. 2.

esour ces. such as e BACERRRUND, B e MEENTION T Ch o - vebr br owsers

al | ow userts ofTedhindcaglrRieleRsi ng systens to link with other servers and
networ ks, and thus retrieve vast anmounts of electronic information

her et of ore unavailable in an el ectronic nedium Such electronic information
i s increasingl isplLact ] . . Of 4 [ Lon..

t ransni ssi on, %&g‘?{%%seﬁ?\E%pﬁ%f%eﬁgﬁég%ﬁg@ %tlgﬁggé@g’ﬁ! 'nPJeﬁqg\rg’? éf%?ﬁsf'nﬂn
conmmuni caksystemsa BetparficaipuherpreebnpiduentionCislstes tROEatdIprodessing | ar
from one another are joined together by "gateways" that handl e data
transfer &WEtamewhigbare ihakedftometbgag@é ATPERSIING Sysliemeby ABtassekiatedt he

protocol sy I eCQis\j j ets |f..nec ry. A
gat eway | 's'Hgﬁ%e\weégNh‘ﬁ’géd MX%%%;}%@&%WEA&Q mel }r’ B%M'?‘@t(‘ﬂ‘ er.ee,?gt%&ﬁﬂr ks
utilizi ngagdidéiatedt neEWEHE CAIHION DL CRbA-uBO Idrtilagekect I GHIF idrer mat i on
can be passed fromone network to the other. Gateways transfer electronic
i nf or mat i eartieyacyr tthegpserant ifvantion selates to famethedpandbsystam Horhe
. protocol s . . 1 a deli.very. The term
Pl ot or net PTEeHIRY kBPLIFECPER OB h 2 Blndsb BSitn A elrBtaib e and
refers coffrhhiorksatidie col | ection of networks and gateways that utilize the
TCP/I P suite of protocols, which are well-known in the art of conputer
networking. TCP/!'P is an acronymfor "Transport Control Protocol/Interface
Program " ,a seftware. pr . deve ed by the Departnent of Defense for
communi ca 'onﬁne(?\té’y\?\@gw%cgfrgﬁ?&eg?teéé ronic information transferred between
data processing networks is usually presented in hyper-text, a nmetaphor for
presenting information in a manner in which text, images, sounds, and

actions becon® hei de¢elopapnthet compatedzasl isformationetpsonrees, shah as the

associ ati @ & J. ¢ . . Lo Shrowse' th r el pi.CS,
regardl essﬁ%?w e %ﬁé?&‘rﬁ %’Eggt%gg'o%foﬁ ,hgeﬁﬁg?rggvé#ﬁg%@ﬁi "%Fggaﬁtﬂg d@%?en

est abl i shegodwsdeg Meyidtentutbolinlofwihhyter -depuérsdasd stiverRe, Rind RBugSser,
depending on the 1ntent of the hyper-text docunment. For exanple, traveling

h
anong | i nkatrieyeryRstanaunts shelacirenic dforoptorinemtajere wnavailable iy aphi cal
por 1 odi o PEBrtEorP el PSAERoabafeRE R s FRTedgfoleERplR 9T oy

or to a rei@eauwe dmidrs msnO T informationeansnission, Buchps ngwipspéiar k Ages.
The term "hyper-text” was coined in the 1960s to _describe docunents, as

pr esent ed MAGaZINATHARE reVehatelayisiensin semmunicadens. se ragtt o 605IPYt@Eas, as
dt i f o fi .
PRy per - mefebAbriks Wfieh o BBsly BRilal oMo thaRerahe iol e teidther

synonynoubywlddteWaysr thatxh dndletddtactnaesiep ant theraomvexsioal ofcogsengas s of
hyper-text, such as ani mation, recorded sound, and video. Hyper-nedia is
the i nt egftam dhe senglingmetworkdgndne Ricdeec!s ssedhy thanaceiringmatiarka
primarily Lal v fal r et | r A .
Fypor- oyt BacGels P rBERLERLE, B 1L ARePl¥ A0 oo ilar

wher e choheesoak=(imnheolvbelds byilitihg different tomstunicatioe dratoeoly] solthat dea of
of fering a working and | earni ng environnent that parallels human thinking

-- that i §leCAIPRIAVINEHMBNO™ KD BE| BARS§hAraR e?PNe J&haEk ats GEPaP s

bet wveen t eRitE{ ays transfer electronic information, converting such information to a
form compatible with the protocols used by the second network for

transport and delivery. The term "internet" is an abbreviation for

R
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~ 93 UN 2002 -3 rather than nove sequentially fromone to the next, as
‘in an al phabetic list. Hyper-nedia, as well as hyper-text topt Cs‘tjyﬁm
linked in a manner that allows the user to junp from one subj t

rel ated subjects during a search for information. Hyper-link information,
such as "Wrld Wde Web" address sites, are contained wthin hyper-nedia
and hyper-text docunents, which al I ow a user to go back to the "original"”
or referring Wb site by the nmere "cli (i.e., with a nouse or other

poi nting devi ce th per-1inked t i cal networ keg( system

PR Ch b1 e dersf cand TRteTy %%cmﬁ@ﬁﬁﬁwfqﬁ NgtwoEks and
c1 1 et/ Sergiat WAEIEEBRES tndNEE/M LR of bibiBolRIIcR brd vidIRR RO Rl B OUP -

t hat uses rvices of another class o

rel at ed. Ihesa,rt bﬁcm:mmxmen metwarkihg.eTCPAIR issarpdcroaym (or "é‘ ransporgi@ontaolpr ogr am
or task) tl_h uests a Eerw ce provided by another g?r am The client
process ut rPtoca f‘Fﬁa" AGRUEERFANer \A C@WFFRJUP"%QQPhgd ORﬂ‘éwb‘/arFJﬂevmr ki ng

details ahg &#I%H:P‘éote?éﬁ?e@nggrﬁméymﬁur&ﬂfc%‘?fowt? wé%eéasys in a

cllent/serv rarc ure articular a ne eém a client is
usually a conputer that accesses shared network resources provided by

anot her conputer (i.e., a server). In such a client/server architecture, a
request by a Eestrppic H'tfﬁ@“@ﬁﬁnHéa%@ﬁfreﬁ¢%V@eﬂe¢ﬂtaaﬂfﬁpﬁéﬂﬂgdﬁﬁtﬁv%@ﬁam to a

the. i er nersBeTatErel SR e AR Pt BReRAREREN 0,00

for raw (e annenii @eests tskt, imbgesaidupdssand 868o£bcomagiwkedtegbeiests or
newsgroups). Based upon such requests by the user, the server presents

filtered dnexcosmlexi mmeoﬁahw@bp@@sswgp@ng@at Permit the atser foocess.
e oL el Qs B oAb BoidL, Febhichls O BoshrtbaBraBPdel g, Server
process may bDe actlve n a secon communicate W th one
anot her ovepiss. cOheselinks aed ofed embli&lwﬂ oy butrdthuJadﬂfdrrdftwh?der text
functionality and alo9JUNZ2002- 4 allonmng nmnultiple clients to take

advant age ¥CURENt @ney Mt the- 'g%ﬁrhéiqneg\d&qom the jigtenss of rtbesbvpef-texﬁ i ent

and servery pmm‘ o I | ty
provi ded by& pe off r="Text %an e‘rlcr pglt"gdtqg['ii%%é. téhtj_eﬂgv%}r&?% W‘%‘e B@% (W
or, sinpl yartiche digdlayedchithis @ldraphieab eiseerintertier ima data hpdceksingar d
V\:hl ch are accessible to clients via Uniform Resource Locators (URLS For

exanpl e, &Mﬁﬁmmhwa@ath%sgfmthweaoéw @%Mhp&iﬁr@ﬁah@ nemts n
ticul . S |
Do Tt ot S B BQBP sirorE) pB o PHBFHLL B IS itheer @

communi catweapoﬁsﬁm Eermpéﬁmmhé IDeark Aguy. Tise gerbnh rbvam@smﬂ(nomm a
browser, ~ whjc %u est bI i shes the connection with the server and presents
nf or i | e L8 RRTcAeFCrIRRBOSHMARSH q%@neﬁe@m\f é§°6?ﬂ%t§§§8ﬁaﬁﬁaf%?e°'r ver
sof twar e V‘fﬂfcﬁorﬂﬁrﬁg;a‘?@tﬁuéfﬁrgrmﬁbgﬁ 5@0%85’ e liRebforkt B Pho
responses he responses correspond to we "pages” constructe froma
Hyper - Textfilvbrd&up shaaghage (HTM.), or other server-generated data. The
client and server typically display browsers and other Internet data for a
user via a graphical user interface. A graphical user interface is a type
of di splay Torfal bt ngRaPIesaia, Ush td Bt 43RG, HAIFIRRESNY IrtrbapELar am.
and see |ists of |Ies er options by pointing to pictoria

repr esent asi nearly i syors)ynaods | withs “lofperetent' thersfocuseheors theenontehduekbs can
general ly be actlvateg either wwth a keyboard or a onet.i nes a user

desires t CYPPAPEAIHAF HYBSY 8K SUfbcasa tm?}ffmf.f&saf ﬁ%ﬁ%‘i 8R4 {VIF8R mmt
h h |
Wit yperg kggtl{rﬁéglé’féﬂrﬂ{é @'ﬂ?é_rﬂ'@%n Qlfsdr,?élzlic%gfﬁ}rnfr\nfé& g&&ﬂgm\é@fbrﬁ' tes).

Hyper - Text rkup Languag y uti reate such
docunent s. intpvee \peimariiyc Bssd ciatiwe docaterndf énftmsefannlonesmragelam:t retrggvalt i s

printed as hardcopy. The |fference gc)etween screen-rend ed t{yﬁﬁr t ext
document ad¥PeREediaas el asfhyper-tex especially in anmteractlve orma ere

choices are controlled by the user, is structured around the idea of offering
a working and learning environment that parallels human thinking -- that is,

an environment that allows the user to make associations between topics



1 9J UNZ2002 _ 5 printed as hardcopy is that the hyper-link information

«in the hardcopy no | onger has a graphi.cal user interface visual e
application function to "junp" to a |inked web page or web site‘,, HJM@&C?UUE '

user cannot ascertain, based on the rendered hardcopy docunent printout,
that a hyper-link existed in the screen-displayed docunent or to which site
t he docunent was |inked. A need thus exists for allow ng users to
ascert'ain, based on any docunent rendeded as hardcopy, such hyper-Ilink

i nformati on. ~9J UN2002 -6 A need exists to provide for information
retrieval methods in data processing systens. Another need exists to

provi de neathersthandmowet seguaertially ram bdee td the nexit, wistin atasphabetiesitdtng

e, g b wiLEs MR e ool BRSSP ovs

et el ned ool BLSEE o8 jlier o) B DI 0 R (IR SBELYALIDG 8 °

aspect s ofsetaheh foesdormaticenth pper-lifieindoimrsatiorgvswddas "MéoHd Wide Web"”
address sites, are contained within hyper-media and hyper-text documents,
which allow a user to go back to the "original” or referring Web site by the
mere "click"” (i.e., with a mouse or other pointing device) of the hyper-linked

topic.

A typical networked system which utilizes hyper-text and hyper-media
conventions follows a client/server architecture. The "client” is a member
of a class or group that uses the services of another class or group to which
it ié not related. Thus, in computing, a client is a process (i.e., roughly a
program or task) that requests a service provided by another program. The
client process utilizes the requested service without having to "know" any

| working details about the other program or the service itself. Thus, in a
client/server architecture, particularly a networked system, a client is usually
a computer that accesses shared network resources provided by another

computer (i.e., a server).

In such a client/server architecture, a request by a user for news can
be sent by a client application program to a server. Such a server is typically
a remote computer system accessible over the Internet or other
communication medium. The server scans and searches for raw (e.g.,
unprocessed) information sources {e.g., newswire feeds or newsgroups).
Based upon such requests by the user, the server presents filtered electronic
information as server responses to the client process. The client process
may be active in a first computer system, and the server process may be
active in a second computer system, and communicate with one another

over a communication medium, thus providing distributed functionality and



system for rendering in a printable nediumhyper-link information contai ned
“in a docunent displayed wthin a graphical user interface wt h‘] rg Qj[gfx‘t 2002
processi ng systemlinked to other data processing systens in a data
processi ng network. . A docunent constructed fromdata generated at a data
processi ng network server is selected and displayed within a graphical user
i nterface. Thereafter, in response tQ the selection of the docunent, if the
docunent includes hyper-link information, a footnote object is generated.
The footnote object references the hyper-link information by including the

footnote objeary SAREIE ot 48 bfs RARShGdel"br e iRl Bflon Soheriodt 1 o

t he responsgpdbsilities o€ thiengdiyert he docunment is automatically printed in a
printable medium in association with the footnote object, such that the
hyper-link information is automatically presented in association with the

Py per 1 i i nr Glina Hile Berel g FRR A Sy ote ArbhRE i, 85, 01 o
THE DRAW Nghctiohality/phovied dyeiyiatetedicraHsRy FretdIGHTIR! arheWetidc of

the invention are set forth in the appended clains. The invention itself,
however, aWideWebdWWoAfasr sirdplyndbe ovetudaclutigs diicthedisreetssadheringtant ages

th f, wl.l tood b fer. tq,t. fallow det ai |l ed
Hoser i pt i i ptanrara bR SSceaRlb i Hiehfnat uiitSe ResRUTFE L PERB stk ¢ ne
acconpanyi (iRIK) a\FioR @kanmple! EbmmithicatidnicandeHreVRIddveralésnpmimEafiBnof a

data processing system which can be inplenented in accordance with the
met hod andmeditrem lofparticufare shetclientendiserver Ph&y be abaypiled $o s andthdiragr am

il ive af .sel d ' \ i ch
L1 L BB SRR o POET S PR BBl o
| nventi on. caddaity3chbidriahicitdh. 2 AkkivekyRhROthaMelidnk ¥$ b st YPoSéss? known

client/server architecture _vvhi ch can be utilized in ac_cordance with the
met hod andasast"bnowiser iie vhicbeastablishes itba. canr@ctiprdayitia t thea seateri Bod bl ock

diagramillustrative of a client/serv archi t.ecture ich can be utilized

Tn e or daPtarents nfBratin i T S8t fhmisrvaniEat etadites keiffsindiht
server software which presents information to the client in the form of HTTP
responses. The HTTP responses correspond to web "pages"” constructed

from a Hyper-Text Markup Language (HTML), or other server-generated data.

The client and server typically display browsers and other internet data
for a user via a graphical user interface. A graphical user interface is a type
of display format that enables a user to choose commands, start programs,
and see lists of files and other options by pointing to pictorial representations
(icons) and lists of menu items on the screen. Choices can generally be

activated either with a keyboard or a mouse.

Sometimes a user desires to print a hardcopy of a document provided
in hyper-text format with hyper-link information (i.e., links to other
documents and Web sites). Hyper-Text Markup Language (HTML) is
typically utilized to create such documents. However, much of the
document’s usefulness is lost when itis printed as hardcopy. The difference

between a screen-rendered hyper-text document and the same document



FIG ‘5 illustrates a high-level logic diagramillustrative of a nethod for
sel ecting and rendering hyper-text docunments which can be utili %f in
accordance with the nmethod and system of the present invention.f 1)@hb290@'
2002 $ FIG 6 depicts an exanpl e hyper-text docunent contained within a
graphi cal user interface wi ndow which can be utilized in accordance with

the nmethod and system of the present invention. FIG 7 illustrates a
har dcopy printout of a hyper-text document with footnoted hyper-Iink
information. FIG 8 depicts a logic flowhart illustrative of a method for

rendering a _printed hyper-text docunment with footnoted ther-Iink
i nf or mat i diftBACIS bardeepyitis Ithaedhe hyRecdnlantermation iméhediardgopndnsyst em

PREFERRED ENBETMRE AP o) g intbettes e e o ARS8 01 or

with refereneg"ttd a lihked Wwebtp@de or svélepitet ¢6l factpiachssr dnepasssadiat i on of
a data processing systemin which the present invention may be inplenented

i n accor ddtesedan Werendered hagdeapy drasmenspriptputpthataitypefvlin existed

personal ¢ uter 10 i i Gt whi.ch .incl. t j a video
i spl ay t 4 e seresralgbiayEs BbERmeh s ER S 38 WMt ladfinkte)

havi ng al phagedethus e%ﬂdté)ﬁd}eéudwwgbu@é\d 13 d5eEAain hastd @ildny ddsumbApUt
device (not shown) such as a trackball or stylus can also be included with
personal dengerest aghargeppynsucbdmnardinkiioferamation.i npl enented utilizing any
sui tabl e conmputer such as an IBM Aptiva' " conmputer, a product of

I nt ernati onal Business Machi nes Corporation, |located in Arnmonk, N.Y.
"Aptiva" is a registered trademark of International Business Mchines

Cor poration. Although the depicted enbodi nent involves a personal computer,
a preferred enbodi nrent of the present invention nmay be inplenented in other
types of data processing systens, such as, for exanple, intelligent

-wor kstations or mniconputers. Conputer 10 al so preferably includes a
graphi cal user interface that resides within a nmachine-readable nmedia to
direct the operation of conputer 10. Referring nowto FIG 2 there is

depi cted a bl ock di agram of sel ected conponents in personal conputer 10 of
FIG 1 in which a preferred enbodi nent of the present invention nay be

i npl enented. Personal conmputer 10 of FIG 1 preferably includes a system
bus 20, as depicted in FIG 2. Systembus 20 is utilized for

i nterconnecting and establishing comruni cati on between vari ous conponents

i n personal conputer 10. M croprocessor 22 is connected to system bus 20
"and al so may have nuneric coprocessor 24 connected to it. Direct nenory
access ("DVA") controller 26 is also connected to systembus 20 and al | ows
various devices to appropriate cycles fromm croprocessor 22 during |arge

i nput / out put 1 9J UN 2002 a



10 ("I/O ") transfers. Read Only Menory ("ROM') 28 and Random Access Menory
+("RAM') 30 are also connected to system bus 20. ROM 28 is map m\f)m
m croprocessor 22 address space in the range from 640K to 1 megabyte

RAM 32 is attached to system bus 20 and contai ns system configuration
information. Any suitable machi ne-readabbe nedia may retain the graphical
user interface of conputer 10 of FIG 1, such as RAM 30, ROM 28, a nmmgnetic
di skette, nagnetic tape, or opti, k. Al so connected to system bus 20
are menory cont r &) 1A eists R, $TQY mm&m@%on sgieyah masthedst incdie pEroeEsing s
whi ch serveygonaid in the control of data flow through system bus 20

bet ween various peri pherals, adapters, and devices. Systemunit 12 of FIG
1 al so contains Moihonseeld/@i&t:ompmwidemethmmnd§ysthmsevfddp¢mlulutiilizeﬁlvﬁth 2:
keyboard and nouse .contr.o ontro ler, 42 aral l.e] .co trol | er
a2 "oor | ar g P oRER ey fipkee Lo SHeE ABPPERriaE sysiére P adptitlendt

control | er ndQoptsovi de a hardware interface for keyboard 50 and m)use 52

Video controller 42 provides a hardware interface for video display
termnal 54. Par &PPEer 8sstk Pt dp PIAvide gunefbed anqlméyﬂm\@lphta@f)waé@pﬁroknk

devi ces sugfiodsatidhl ﬁﬁlf‘zredQﬁ %%g}&lesdsﬁ%"%@?énﬁ e Prt@‘i)'edx%?al dNRY dRinEable

interface for devices suc tte control er 48 "provi des a
har dwar e i medivimce for floppy disk unit 60. Expan3| on cards al so nay be
added to system bus 20, such as disk controller 62, which provides a
hardware interface for hard disk unit 64. Enpty slots 66 are provided so

t hat ot her peri pheral s, adapSemMARY OFVHE S VIRNTION added to syst em unit
12 of FIG 1. et rk card 67 gg_lltl onal,ly can Be connect é‘%/i ({n bus
20 in order to | ROTding: toraspefts of shepprepanginvention. digrs s paRYd 6

system net woids foP rRnddrin W%”Ir( %eﬁﬂﬁﬁb]@rﬁgﬁxhﬁph%&dnﬁkr 1ﬁf9nﬂdtR>Hp§orR£1nEcPrmUé ers
and associ at ed devi ces are connected communi cations facilities.
Those ski | Heehnpent tdnsplayed wmthln saprapbichlauser tlmrcfactehmthmr alWataeprpepsistgesysiem Fl G
2 may varyy | G 20027,

ot her peri p er afdaggl\?lﬁccgagag ﬁ&ﬁ{g ”s??@{grf di sgglr&gls%ng élg ngl adRap?célgn]sent

chi p progr eomstmgted efvormn edats Lgeherajsdaat%ﬂatarprﬁéﬁémgmabQOMmq sesalevtsl, amhd
the like al,so may be. utilize |na tio roin ace. o

't eady defolega! "Rt eafal o Rile ot e e heip srbn caoait of e °
associ at ed dbamsbmar 6f Mhy dwuitiehd iiE@6ddsNhyjsoritaus irdoR@dione i Sfoothbtbe‘éﬁfect ii§ can
be appreciated that ag%econfl guration of afore used

nt i.oned system
for vari ougesiptpds ddeafoetiols plycstaeterenses |t%hﬁ?errr‘l? Iléf?é‘ﬁ‘?’é‘?q 8¥%. m‘gaéngéhe
i1 ustrat egocatibh QPhatg'aQch?a'i@d MtH%ltlé ﬁ%eY%nﬁfmi%nﬁﬁﬁ(ﬁﬁtNr?ﬁr \Eﬂ%rfoafn%w 6@5&% e
whi ch can be utilized in accordance Wth the nethod and system of
present i ngesaciated. with the lgypeslink s@pmém@esf@r@ﬁef,dhe FRSPRNSgrie asnst nwt g.he
client app
comput er - oyef At BOAMES R S g SR MPEBRAAA0RE o RERRAE,
Server 88 pbyetipsmdh thetthahmperdink mﬁamahomgs apfomativall e presentedh pr assagato) with
informatio sour.c e.d.,, .hewsw re. feeds or ne roups). and, .based 0
hese user Wobed Botod. Rty iR e Rl BRERERAEE Dhell e NP EE e
responses 9doirmationerigkdiépiinfabRaR&HumThe client process may be active in a
first conputer system and the server process may be active in a second
conputer system and communicate with one another over a conmunication
medi um thus providing distributed functionality and allowing nultiple
clients to take advantage of the information-gathering capabilities of the
server. FIG 4 illustrates a detailed block diagramof a client/server
architecture which can be utilized in accordance with the nethod and system
of the present invention. Although the client and server are processes
whi ch are operative within two conputer systens, these processes being
generated from a high-1evel progranm ng | anguage (e.g., PERL), which is
interpreted and executed in a conputer systemat runtinme (e.g., a
wor kstation), it can be appreciated by one skilled in the art that they may
be inplenented in a variety of hardware devices, either progranmed or
dedi cat ed.



19J UNZ2002 ,t - 12 dient 92 and server 88 comuni cate usiqggtgﬁuv
‘functionality provided by Hyper-text Transfer Protocol (HTTP). Th (2002
the "web" includes all the servers adhering to this standard which are
accessible to clients via Uniform Resource |ocators (URLs). Active within
client 92 is a first process, browser 72, which establishes the connections
with server 88, and presents information to the user. Any nunber of
comrercially or publicly avail abl e browsers may be used, in various

i npl enent ati ons, such as the Msaicbrand browser available fromthe

Nati onal Center for Supe j |4 ' LQ U bana- Chanpai gn,
[1linois. Oher bromers?@gghﬁggamh&ﬂcﬁagg? @%%Qr or the
Lynx-brand browsers, or others which are avail able and provide the

functionality specified under HTTP and the Msaic browser can be utilized
with the present invention. Server 88 executes the correspondi ng server

Fesponses o0, ThBERPHS! feAlyBRERe8hel SrblsBaiibe ik hISokBA A et o
repr esent edinplentp gdrRRIdTERImYRIHEInvaREIA ek HdlvbvelasOvBR sdd e faltegh 1S

generated by the server. For exanple, under the Mysaic brand browser, in
addi ti on t omamelL dfumnsei oftarthey objamtsyaaddadvansagesr thegeof,. avill diestl bg and

retrieval of certai extual and qQther data based upo er.- .ext views and
el ect on oundsisieed bYA firelie db by “RiBuiRg cetaR, BEBEHRHEH o o8l

whi ch al | owgukhatioki émboRirehaWhen Heh8Gh cHRjuIRiticPwith ERENERRGPnEASAHG! ON
of a specified programcontained within server 88. This may include a

sear ch engi deawinigsh veltenedny ecei ved i nformation in the server for
(presentation to the user controlling the client. Using this interface, and
HTTP responses 90, the server may notify the client of the results of that

execution upon pREPA ¢4 iag;ﬂfctﬁiﬁ repraseh@tisna tha! @M%Esbm@i Sy $tend WHIcAO1

illustrative of a netho or selecting and rendering hyper-text docunents
whi ch can beamtbid impternantad dndaceerdancek wib thet medhed dangd) systemnsf of 1tbe
present invention. It can be appreciated by one skilled in the art that the
fol | owi ng nRT8SERT LAYPMON. _ 5 "~y N 200z - 7.3 inplenented in
speci al - purpose hardware devices, such as discrete |ogic devices, |arge
scale integrated circuits, application-specific integrated circuits, or

ot her speci al i zZEWG.h2démicts. a bheckidiagramtillestrativecphiselactashermpapenits & Bon to
systens having simlar function. As, depicted at.block 100, . a hyper,:-text
document | sPSaeBel soRmtEl SV REmIvRIET hee R iRkt acdr e Bty fR |
renders suchedRbd drdl 56ttt cFethd Pfesxéinem\y@,tm_a user of the graphical user
interface. Such data rendered to the screen for viewng can be in the form

of hyper-text (i.e., a hyper-text docunent). When the user
FIG. 3 illustrates a block diagram illustrative of a client/server

( architecture which can be utilized in accordance with the method and

system of the present invention.

FIG. 4 depicts a detailed block diagram illustrative of a client/server
architecture which can be utilized in accordance with the method and

system of the present invention.

FIG. 5 illustrates a high-level logic diagram illustrative of a method for
selecting and rendering hyper-text documents which can be utilized in

accordance with the method and system of the present invention.



sel ects the next hyper-text docunent, the hyper-text docunent is then

. rendered, as illustrated at block 102. When the user selects tﬂeghygﬂqgﬂnng
docunment to be printed, the docunent is rendered for printing inste

view ng on the screen. For exanple, froma graphical interface application
menu, a user select "open" froma "file" pulldown nmenu. An exanple of a raw
HTM. docunent is depicted below < HTML > Visit < A HREF =

Mhttp: I/ ww. austin.ibmcom> IBM< /A8 on the world wide web. < /HTM. >
The docunent can then be opened by the user and rendered on the screen by

t he graphical user interface for view ng. Thus, the "raw' HTM. docunent

depi cted abo IR ed.o, 1 r 4N A EW ; u .

foll ows: Vi sﬁGf and%ﬁ%eg%%%ﬁd%gﬁ’&gﬂté’& i&%ﬁﬁbﬁgﬁ%é%g‘éd ﬁ{h'?‘ﬁge string
text "I Bigraplsicabuskriateriface wihdawraiie carsbé atilizexhith audordance wWieh the
surrounding text. The different font format indicates that the text is
hyper - | i R@dodoang syt Myet the Presedl BNealitBws the user to "junp" to the _
ot her docunent by "clicking” with a nouse or other pointing device to the
string text "IBM" Fromthe sanme pull down nmenu, the user can select "print"

with a nouse RIG. & heistiatesta hardeypy @rintotthef atiygpdrntest doeximeiot witht
rendered for
footnoted hyper-link information.

FIG. 8 depicts a logic flowchart illustrative of a method for rendering
a printed hyper-text document with footnoted hyper-link information which
can be utilized in accordance with the method and system of the present

invention.



printing is: Visit IBMon the world w de web. The difference between the
'screen-rendered hyper-text docunent and the sane docunent pri nqe% @@ 20
hardcopy is that the hyper-text links in the hardcopy no | onger ha N:\ 02
graphi cal user interface visual queue or an application function to "junp"
to anot her page. Below is the sane hardcopy text, but with a printed

ref erence nunber or footnote to reference the actual hyper-link

information. Visit IBM(1 ] on the world-w de web. 1.

http://ww. austin.ibmcom Thus, the hyper-text docunent retains its
hyper-1ink information even in har dc?\ﬁé form The user can now ascertain

h
the | ocation of tRETALEDLRESHRIPTIOM PFRERERAER EMBODIMIENE har dcopy

printout. FIG 6 illustrates an exanpl e hyper-text docunent 123 contai ned
wi thin a graphical user interface wi ndow 104 which can be utilized in

accordance w t Wittheeferehod oW ®y giefigafed bed i paetidulanwith refereéedew 104
di spl ays ag%)r%i on of .a hyper-text docunent 123 constructed from a mark-up
-J

a- 15 1 utRepd® deRiptamhde Pisterabsenpprntation: ofvar dats Prargssige

cor rcepond8Y Tt IEWhiEH e Athsdh PV I mevcha IfleRodiibin A Riarhhee
rel ation twithy#prefefred éipdodiment 38thé Prdseat RaMBbA. O peidondt copfs@teye
hyper -t ext docunent 123 includes too nmany pages to view sinmultaneously, the

user can pd9iis denictedwbichcincliudesod system anithd, seddeo dispiay germinabd4sect i on

08 of I . i k. i nti i : |
the hyper - EAPTEAE 05t d5tidhRer s hediFit 6008 9P bHTe o84t ca
scrol | barofhk? Keyel whesa arbave AWt N additidRaldRdu deites@iti Showall QuéRT
scrolling hyper-text docunent 123 respectively left or right. Al so, an

optional af$ @wtraekbalhoristylus lcans alsouberingluded with pesorialcecomputer Gek. .
Thus, the graphical user iJjterface.that contains.w ndow 104 . and hyper-text
dosunent - 19300t oy 1 RancES imptmegien HilEind AV At EEorviEr o
choose cong@dkisas ahalgMPARIRAE™ coffSuREE al piduceioff intemaith4lt Basineeki ons

by pointing. to pictorial representations (icons) and |ists of nmenu items on
t he scr eenMachinesarparafionrs ddatedeinadrincaked. ¥i t"Maptive"t Is a tegidtesed or a

nouse. Hypgr-text, dqgc nt_.contains specific string text 1 rendered on
The ser eanageRiek G iRRIAt Ll BispaRT Macings, Bofbistiery ; A e

sur roundi nd?:ﬁi@i.(éd effbodithen® iivdivés aperSoris E6mputed adréferfedénibydiment! N t he
exanple of FIG 6, string text 124 is rendered as IBM The different font

format of @f rthagpresentlinventiom mayi bat inoplemeated He othar types pel dataked to
"junp" to another docune

. I,ick i ith
ouen or B SEn SY AT U Be it Shasfiole e BeRt WoBRstaitng &1 mihi T %, ne
presently gbpetemyCRImpardr H0GISE Prefbiably hAn@e e graptmes! bsskipdedasgment .

that resides within a machine-readable media to direct the operation of

computer 10.

Referring now to FIG. 2 there is depicted a block diagram of selected
components in personal computer 10 of FIG. 1 in which a preferred
embodiment of the present invention may be implemented. Personal
computer 10 of FIG. 1 preferably includes a system bus 20, as depicted in
FIG. 2. System bus 20 is utilized for interconnecting and establishing
communication between various components in personal computer 10.
Microprocessor 22 is connected to system bus 20 and also may have
numeric coprocessor 24 connected to it. Direct memory access ("DMA")
controller 26 is also connected to system bus 20 and allows various devices

to appropriate cycles from microprocessor 22 during large input/output



F1G*' 7 depicts a hardcopy printout of a hyper-text docunent l‘pg\MtB, 20@2
- footnoted hyper-link informati on. Hyper-text docunent 132 is anal ogous .
hyper -t ext docunent 123 of F1G 6, only rendered in a hardcopy fornat 19
J L N2002 .. - 16 instead of on screen via a graphical user interface.
Normal Iy, when printing a hyper-text docunment, hyper-text finks in the

har dcopy no | onger contain visual cues or an application function to "junp"
to anot her page. A user thus is unablepoto determ ne fromthe hardcopy
format the hyper-link information or address links. In FIG 7 hyper-text
docunent 132 is rendered upon a printed hardcopy 128. String text 134 is

r ef er encddl/O0) dransfenst eRead Onty Memmogy t(h@obﬂfgu&B arwkitandgrar Accaks
address. J.n the L, FiG, 7, the h r-1ink addr I S, .

nceps 7 wiitald; AR R deb Bied qapeld i Vst mgh e ., RRM 28 ds

i |1 ust ratr¥gped ittoT#id AtlcfclroteBsEr RDGiduredd Spash YR rdrye fréps BRIk Wi th

f oot not ed héper-l i nk information which can be utilized in accordance with

t he met hd@ hmegalitem GMQBRAM33ris attached ito sy srm ibusu® radeciontaims ock

138, the graphical. user. interface selects. the hyper-tex ocunent. As

dop! ct eq SeBmsap gk Stiohdh et AGLaTlE arehie RIS AR - ¢ ex
document rbeaid thel GRPHICH Ve VhistfRYe Bf U3RTputdS 186CEIG e Tascrsi%su?wﬁ bl ock
142, a decision is nmade determ ni ng whether or not hyper-link I nformtion

such as HGheROM28,aaldnagrsetic diskettd, Snagrdtin tapme, tar epstidlplisk] i nk addr esses)
are contained within the hyper-text docunment. If not, then, as depicted at
bl ock 148, the hyper-text docunment is rendered as hardcopy (i.e., printed).

| it IS detexmngdnhBated 48NSR BUdIo0 B MBbAN dontFlldraBaSchd L i n
t he docunent, then appropriate reference objects I ch can be footnotes,
are genercandoolier I@pand nteamupticoritrales 38Ashichi sesve & ai it the coktroéf t he

ref erence, gbject or footnate js ociated with the, hyger-1link infornmation.
As desor 14788 W giaUghisKEterHRUs DR RINEeRY aFigHa opHEh LR AQRRISYS. 1 uc ng

ref er encey kit &£t 8yoferh UiP 125 FIAS 1d§]F6 ehRthiRd vgﬁﬁﬂéi/@‘c@ﬁﬂ(ﬁhe@&cﬁ

decision 1s made ether or not to select another hyper-text docunent.
Based on dshéhpse niepictear dcdidG. a2id kéyboarddardidbuse conedllarv40alvide®mn t he

D RS BBt et raf s, A, 48, Bkl
controller 48. Keyboard and mouse controller 40 provide a hardware
interface for keyboard 50 and mouse 52. Video controller 42 provides a
hardware interface for video display terminal 54. Parallel controller 44
provides a hardware interface for devices such as printer 56. Serial
controller 46 provides a hardware interface for devices such as a modem 58.

Diskette controller 48 provides a hardware interface for floppy disk unit 60.

Expansion cards also may be added to system bus 20, such as disk
cantroller 62, which provides a hardware interface for hard disk unit 64.
Empty slots 66 are provided so that other peripherals, adapters, and devices
may be added to system unit 12 of FIG. 1. A network card 67 additionally
can be connected to system bus 20 in order to link system unit 12 of FIG.
1 to other data processing system networks in a client/server architecture,
or to groups of computers and associated devices which are connected by
communications facilities. Those skilled in the art will appreciate that the

hardware depicted in FIG. 2 may vary for specific applications. For example,



original hyper-links referred to in the hyper-text document by studying the
footnotes. While the invention has been particularly shown as ctj bed ;
H B ukbze02

with reference to a preferred enbodinent, it will be understo
skilled in the art that various changes in formand detail may be nade
therein without departing fromthe spirit and scope of the invention. 109

J UN 200a -18 CLAIMS: What is clained is: 1. A nmethod in a data
processi ng systemfor rendering in a p¥lintabl e nedium hyper-1link
i nformati on contained in a docunent displayed within a graphical user
' at ag{)rocessi ng s%c'jﬁtlem wherein said data processing

interface within sa]'—,d(ij [ [ ¢
systemis I9tAReReBhgfal deyiqes$ieh aRePP iRl ik Bedis iavdie gdariarsnonchm a

processing gaghhihing UBided BEchfs 39050 CEPRORA BB N0 A

printed fr nmong a plu ty of docunents, sai ocument TS
di spl ayed whelike atso chay bgititiaéd irs additivhetofarde pbaak o fsthedratwareedrdadym dat a
genefated at a dat aP@régc ssi ng net erver; generating at, | east one

n

k
f oot not e plﬁﬁe@dﬁte a8 3y LF |r8_éttﬁ%r?wes_?'@98580%ﬁﬂg Agsacipted
document | ri’\%'r&?/%?e "ha faé'&ﬂﬂiie@{ m%tr?o?l?’n?(rwlﬂsgiﬁhéh ai g e\llgrasittdéfér}g he

f oot note objec ef'erences sai per - nfornation by Inélu

| ocati on ofappréciateds teateaey coinfiguration of péorenerkionddosystehpmayabs ageat | ng
with said at | east one footnote gbj ects, said hyper-link informtion; and
aut onat i calfPy VBFigys MUrpgses RCcosPiniesto @ pagticiar implementatipl. docunent in a
printable mediumin association with said at | east one footnote obj ect,
such that said hyper-link information is automatically presented in

associ ation w tFIGsagdililetraeest a tHleckbiiagearm illustgativeerof &o clisneiskaidr t he
origin of said hyper-link information via said printable nedium 2. The
net hod of @rehitectuyservhich ﬁénsb@plﬁﬂfzegeﬁ‘eﬁﬁwfﬁ%n&? withsthey maethast @ede obj

hyper 11 ok Soarap a thebreiens divenush: Jo HET, Yone oadis R iR s diel ues
ref er ences sgat byhy piént application progrim 92 tons korirB8.hSehasra88 @andbe @at a

associated with said hyper-link informatjon, further conprises the step of:
gener at i ng ramote a RorvAEtEroosKstaM objeaessible r eypondbet dnigmngt scarecethar of

2 oo b AREHRL s U TR B R ME P TR
| east one f{@Qf.nouapedt&sEed)sdheorimydidn | kblrdest et i erewswirehdieedomur ses
the step Ofnewsgroups) and, based upon these user requests, presents the filtered
electronic information as server responses 93 to the client process. The
client process may be active in a first computer system, and the server
process may be active in a second computer system, and communicate with
one another over a communication medium, thus providing distributed
functionality and allowing multiple clients to take advantage of the

information-gathering capabilities of the server.

FIG. 4 illustrates a detailed block diagram of a client/server architecture
which can be utilized in accordance with the method and system of the
present invention. Although the client and server are processes which are
operative within two computer systems, these processes being generated
from a high-level programming language (e.g., PERL), which is interpreted
and executed in a computer system at runtime (e.g., a workstation), it can
be appreciated by one skilled in the art that they may be implemented in a

variety of hardware devices, either programmed or dedicated.



associating with said at | east one footnote obj ect, said at | east one

. hyper-text address |ink. . 19 J UN 2002 -19 4. The net hod] & J:[UN 2082 -
wherein the step of automatically presenting, in response to a user input,
said docunment in a printable nediumin association with said at |east one

f oot note object, such that said hyper-link informatjon is automatically
presented in association with said docunent, thereby permtting users to
ascertain the origin of said hyper-l+nie tnformation via said printable

medi um further conprises the step of automatically presenting, in response
to a user input, said docunent in a hardcopy formin association with a

f oot not e corré’ﬂtmtcﬂ&gndcsamde&cdraamnimte dsing mbeéurmchjicamlitysnolmdémt sai d

at | east e er-te ss |ink I u L cal | gsented in
associ at i g’ﬁ' gﬁ tdﬁ?dﬁ% fO%Oékﬁiifﬁo?BWﬁésft Rr R glvdess to
ascertain a"llhmeoéé&bﬂ; s BHNBANY. VRS sharftfark W ATcRBreOfk adsBibtéind bl 9h @
medi um 5. The net hod of im4 further conprising the step o

aut omat i cainiforpn E@snurcugloqamorse&mlrs)e Adiveswithimelignt S2iisda fiostt proicesin
I m text address |ink. 6 An apparatus in

roximty, to sai
D Gata. pf e8uERRdZ YUER assRDlRRINa £pioRORF M BPO/SH 8 G HIZBENTS | nk
i nformati 0
i nt erface%vaoﬁﬁ{yrtlmsr{;ﬁ gt%egr o%@gzlﬁ]r?gb %%t eﬁq"m{%@élpn&s%@%ggfﬁ) ab'%%cesm ng
system i s broneeds tma\ntbd esed, inevaricua indslementatiess, sgels \ast the Mosaidat a

d b
br i nt od 1 LeRRAnBRRI S AP TR aeRAAATal vl eP Tl RURFSEQENENG,
di spl ayed %ﬁl@g@ﬁaﬁlééﬁ Wb BEEnbARBIGAIRB inGPBROMEGHE oM dat a

gener at ed a pr CESSI Nng netwo
as the Netscape, Netcruiser, or the Lynx-brand browsers, or others which

are available and provide the functionality specified under HTTP and the

Mosaic browser can be utilized with the present invention.

Server 88 executes the corresponding server software which presents
information to the client in the form of HTTP responses 90. The HTTP
résponses 90 correspond with the Web "pages” represented using Hyper-
Text Markup Language (HTML), or other data which is generated by the
server. For example, under the Mosaic brand browser, in addition to HTML
functionality 94 provided by server 88 (i.e., display and retrieval of certain
textual and other data based upon hyper-text views and selection of item(s)),
a Common Gateway Interlace (CGl) 96 is provided which allows the client
program to direct server 88 to commence execution of a specified program
contained within server 88. This may include a search engine which scans
received information in the server for presentation to the user controlling the
client. Using this interface, and HTTP responses 90, the server may notify

the client of the results of that execution upon completion.

FIG. 5 depicts a high-level logic diagram 101 illustrative of a method for
selecting and rendering hyper-text documents which can be utilized in
accordance with the method and system of the present invention. |tcan be

appreciated by one skilled in the art that the following method can be



nmeans for generating at | east one footnote object in response to a

. selection of said docunent, if said docunent includes hyperJI%ngyl\i;ng .
i nformation, wherein said at | east one footnote object refereric i
hyper-link information by including the |ocation of data associated with
said hyper-link information; neans for associating with said at | east one
footnote object, said hyper-link information; and neans for automatically
presenting, in response to a user inpus, -said docunent in a printable
mediumin association with said at | east one footnote obj ect, such that
said hyper-link information is automatically presented in association with
sai d docu t e S n r g frsaid
hyper-1i nqu f%&%@??@ﬁn\%éasl%ll %Q r#%tﬁ rd%r{gdc?:éyrlr%@é saég?‘?g&%b%&[o%% 7.
The appar atdeviods,cllzige Escﬂl&armteglsaated oecuits,f apphcatiorespeaificy intexgatdéd ng,

in response.to.a user .input s nent ion a,printable nmediumin
associ gtl orfilRYIts: & Btt}ﬁrp?%%&‘? g‘I"“E’)‘g‘f"ﬁfﬁ eTg‘t’J’j dé{qrgﬂtggbﬁefﬁgthﬁleaual
hyper-llnka [RagBh s &aﬁéWagaldwar%ﬁéﬁahedzxé@e@?&eelﬁébr&mw sai d

docunent, ereby perm t| ng users to ascertain the origin of said
hyper-1i nk a themﬁ&xtodnwmeaalsjsplect&dabMemaigmphléairUSmnntarfqne selgctsreans

f or automatlc resentin res se to a user i hpu said at_ | east
one foot not'@ "eﬁ‘dérr%)ﬁ%rﬁht aafq)t 8 srypen for Miewing, ok iuser of thee

t Least
ohe hyper- %XP“ﬁﬂ&SPégﬁﬂﬁeﬁt#eéésﬁﬁﬁ’“%?é i#idHfel & iRt FRTIWIRG cp Hooe
printabl e redinuthe éonpn icfetsy herrtéoapi.e. lé)hyiﬂa:etmﬁhmmu»f Wihaeinnthe wbe:r ein

sai d data generat ed at said data processing network server conprjses data
‘written insgleftskthey n&éﬁd‘ﬂ%’c@@ ﬁgcwraﬁgnatj\@ hypg=textadocument is then

- ALh@ A3. Rbndefddo4s sty 't Blo 902 ANReR the UREP sbidcty the fiyPeftékt [

document to be printed, the document is rendered for printing instead of

viewing on the screen.

For example, from a graphical interface application menu, a user select
"open" from a "file" pulldown menu. An example of araw HTML document

is depicted below:

<HTML>

Visit

< A HREF = "http://www.austin.ibm.com > IBM </A>
on the world wide web.

</HTML>

The document can then be opened by the user and rendered on the
screen by the graphical user interface for viewing. Thus, the "raw" HTML
document depicted above is rendered on the screen for viewing by the user,

as faollows:

Visit IBM on the world wide web.



t v
J u~ y?ol e [V]ca] ca]ca] ca]c(a] ca]ca]ca]ca]cal ca] c&aU] c&a] c&al c&a] gdllN]m
ca] caU] ca] ca] cal] ca] caU] cal] ca]ca] c(aU] c(aV]c"a]ca u@ X"s
v i, $7385$5098080&( * | wr mhc”Y] c] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
]ca] c(a] ca]ca]ca] calc(a]ca]ca] calca]ca]ca]ca]ca]calc(alc
a]calcal! *2*4*5*Wf**+++h, {,-5-:----k.../ /p/u/|//06000~111yt ni cAYTrhc”"] ca] c
&a] calU] ca] caU] ca] cal] ca] c(a] c(a] ca] caql q ] ca] caU] ca] ca] cal] ca] ca] cal] ca] caU
] caU] ca] ca] ca] c(aU] ca] cal] ca] ca 1122233, 2:i>‘03y334
44466666667707r 7u7| 77777| vq U crYTmhc”] U] ca] cal] ca] cal] ca] caU] ca] caU] ca]
ca] cal] ca] cal] d U]‘Qa‘]eé‘éuj%ﬂ# darprdgred () saghanpaH )y Ag Wagtead|aH]feacal] ca
7775898HBK

: >>SA" Af M%@ﬁ%@“? vQl ngfnﬁexﬁ}] ﬁoé‘é]fgé 85 nd'f%%ﬁscg] afec)ét] 'Csa] calc
a] c&a] ca] caypat-tinkeddbcamdirerajociaheat/wakhadiowed eed lieed c@l'ﬂ]mbcabl]tm] ca
[lelglllolull LLLMZNNzPP UVVWWWWA v g [V] U c&a] ca
V] c~a] ca] c &t éfagt%mmapcaq/@a]adapés@pwmw RAINEIADg ek da]@y] ca] ¢
a] ca] ca] ca% ,i,z% éftU] W} c(al WAMWXXXXYSYZZZ[ g[ [[-\Vv\\\\\] SaTbWhYbcqgddddeeyt
oje [V]Uc f c(alcalcaV]ca V]cna]ca]ca]lca]c(a]calc
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! ef f

hijjlirnl / nCn Dr\ shuv\ mhc”
2] ca] ba] ca] o] EApERFOS] 43 dp g oUNCRDRA KA T ceRr: ARIRS RS With &

oo ookl bR kenitd deiadd e hlpé -feé?‘?&reaﬁ@a{fegfadaioga] ca] ¢

a] ca] ca] cabﬁe&@, iga] ca] ca] ca] ca] ca] ca] ca] ca {Y7! SY! 109%&’ (
y& 10%& ()- S I0%& ()-!m 10% E E& ()-!SM FX 10%+& () - YF 10%& ()-Mf g h
]

Visit {IBM on the world wide web.

The difference between the screen-rendered hyper-text document and
the same document printed as hardcopy is that the hyper-text links in the
hardcopy no longer have a graphical user interface visual ci/f]eue or an
application function to "jump" to another page. Below is the same hardcopy
text, but with a printed reference number or footnote to reference the actual

hyper-link information.

Visit IBM [1] on the world wide web.

1. http://www.austin.ibm.com

Thus, the hyper-text document retains its hyper-link information even
in hardcopy form. The user can now ascertain the location of the original

on-line hyper-links utilizing the hardcopy printout.

FIG. 6illustrates an example hyper-textdocument 123 contained within
a graphical user interface window 104 which can be utilized in accordance
with the method and system of the presentinvention. Window 104 displays

a portion of a hyper-text document 123 constructed from a mark-up



aVK@$S 10 10 10=10%& ()-s'!10%& ()-!X"!10%&' ()-3F 109& ()-!10%& ()- j y
/aBVK@ S , 109& () - F#! 109& ()- nB@ 10%& +() -, 10%&' ()-!3

$10966& ()-L$, 10%& ()-/~ @ Ss10%& ()- ! 10%& ()-1T10%& ()-! @@1B&IUN 2002
10 10Y.! 10% ()- uDEFG X=\:!!#3*10%f1f& ()--![3*10% ()-- 10 10

10F, : 1 10%&' ()-*109%& ()-!L

"100&' ()-Xrs}A<=\: 1IN & M 10%&' ()- Y@L0%&' ()--!aYf ! 10%& ()-1gl0%& ()-|sM
109& ()- 'y 109%4H& ()- v!!1111l~ =111 1pfF10% & ()-,"' 109 ()- 10 10

10: M 109%&’ ()-! S2L! 109%& () - S/ 109%&" () - | #4111 p1OY& () - 8$10%& () -

language such as Hyper-Text Mark-up Language (HTML). The size and
position of elevator 120 within scroll bar 116 corresponds to the size and
position of the current viewable page in relation to hyper-text document
123.

In the example of FIG. 6, because hyper-text document 123 includes
too many pages to view simultaneously, the user can position a mouse
cursor over up-arrow section 106 or arrow section 108 of scroll bar 116 and
click a pointing device (e.g., a mouse) to scroll the hyper-text document 123
upward or downward, as appropriate. A vertical scroll bar 118 includes
arrow sections 112 and arrow sections 110 for scrolling hyper-text
document 123 respectively left or right. Also, an optional arrow section 114
allows a user to scroll the document right. Thus, the graphical user interface
that, contains window 104 and hyper-text document 123 is a type of
computer display format that enables a user to choose commands, start
programs, and see lists of files and other options by pointing to pictorial
representations (icons) and lists of menu items on the screen. Choices can

generally be activated either with a keyboard or a mouse.

Hyper-text document contains specific string text 124 rendered on the
screen by the graphical user interface to stand out from the surrounding
text. String text 124 is rendered in a different format. In the example of
FIG. 6, string text 124 is rendered as [BM. The different font format of
string text 124 is an indication that the text is hyper-linked to "jump" to
another document. When a user clicks on string text 124 with a mouse or
other pointing device, the graphical user interface will shift the presently

viewed hyper-text document 123 to another hyper-linked document.

FIG. 7 depicts a hardcopy printout of a hyper-text document 132 with
footnoted hyper-link information. Hyper-text document 132 is analogous to

hyper-text document 123 of FIG. 6, only rendered in a hardcopy format
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Qx_hyper-text document, hyper-text links in the hardcopy no longer contain
visual cues or an application function to "jump" to another page. A user
thus is unable to determine from the hardcopy format the hyper-link
information or address links. In FIG. 7 hyper-text document 132 is rendered
upon a printed hardcopy 128. String text 134 is referenced to a footnote
130 indicating the actual "web" hyper-link address. In the example of

FIG. 7, the hyper-link address is: http://www.austin.ibm.com.

FIG. 8 illustrates a logic flow chart 136 illustrative of a method for
rendering a printed hyper-text document with footnoted hyper-link
information which can be utilized in accordance with the method and system
of the present invention. As illustrated at block 138, the graphical user
interface selects the hyper-text document. As depicted at block 140, the
graphical user interface renders the hyper-text document to a screen for
viewing by a user. As described at decision block 142, a decision is made
determining whether or nothyper-linkinformation such as hyper-text address
links (also referred to as hyper-link addresses) are contained within the
hyper-text document. If not, then, as depicted at block 148, the hyper-text
document is rendered as hardcopy (i.e., printed). If it is determined that
such hyper-link information is contained within the document, then
appropriate reference objects which can be footnotes, are generated as
depicted at block 144.

As illustrated at block 146, the reference object or footnote is
associated with the hyper-link information. As described at block 148, the
documentis rendered as hardcopy, including reference objects or footnotes.
As depicted at decision block 150, a decision is made whether or not to
select another hyper-text document. Based on the printed hardcopy and the
rendered footnotes available on the printed hardcopy document, the reader

of the hardcopy printout can ascertain the location and address of the
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original hyper-links referred to in the hyper-text document by studying the

footnotes.

While the invention has been particularly shown as described with
reference to a preferred embodiment, it will be understood by those skilled
in the art that various changes in form and detail may be made therein

without departing from the spirit and scope of the invention.
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hyper-link information contained in a document displayed within a graphical user
interface within said data processing system, wherein said data processing system is
linked to at least one other data processing system in a data processing network,
comprising the steps of:

selecting a document to be printed from among a plurality of documents,
wherein said document is displayed within said graphical user interface and is constructed
from data genefated at a data processing network server;

generating at least one footnote object in response to a selection of said
document, if said document includes hyper-link information, wherein said at least one
footnote object references said hyper-link information by including the location of data
associated with said hyper-link information;

associating with said at least one footnote objects, said hyper-link information;
and

automatically presenting, in response to a user input, said document in a
printable medium in association with said at least one footnote object, such that said
hyper-link information is automatically presented in association with said document,
thereby permitting users to ascertain the origin of said hyper-link information via said

printable medium.

2. The method of claim 1 wherein the step of generating at least one footnote object
in response to a selection of said document, if said document includes hyper-link
information, wherein said at least one footnote object references said hyper-link
information by including the location of data associated with said hyper-link information,
further comprises the step of:

generating at least one footnote object in response to said selection of said

document, if said document includes at least one hyper-text address link.

3. The method of claim 2 wherein the step of associating with said at least one
footnote object, said hyper-link information, further comprises the step of:

associating with said at least one footnote object, said at least one hyper-text
address link.
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association with said document, thereby permitting users to ascertain the origin of said
hyper-link information via said printable medium, further comprises the step of:
automatically presenting, in response to a user input, said document in a
hardcopy form in association with a footnote corresponding to said at least one footnote
object, such that said at least one hyper-text address link is automatically presented in
association with said document as a footnote, thereby permitting users to ascertain the

origin of said hyper-link information via said printable medium.

5. The method of claim 4 further comprising the step of automatically presenting,

in response to user input, said footnote in proximity to said at least one hyper-text address
link.

6. An apparatus in a data processing system for rendering in a printable medium,
hyper-link information contained in a document displayed within a graphical user
interface within said data processing system, wherein said data processing system is
linked to at least one other data processing system in a data processing network,
comprising:

means for selecting a document to be printed from among a plurality of
documents, wherein said document is displayed within said graphical user interface and is
constructed from data generated at said data processing network server;

means for generating at least one footnote object in response to a selection of
said document, if said document includes hyper-link information, wherein said at least
one footnote object references said hyper-link information by including the location of
data associated with said hyper-link information;

means for associating with said at least one footnote object, said hyper-link
information; and

means for automatically presenting, in response to a user input, said document in
a printable medium in association with said at least one footnote object, such that said
hyper-link information is automatically presented in association with said document,
thereby permitting users to ascertain the origin of said hyper-link information via said

printable medium.
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least one footnote objects such that said hyper-link information is automatically presented
in association with said document, thereby permitting users to ascertain the origin of said

hyper-link information via said printable medium, further comprises:
means for automatically presenting, in response to a user input, said at least one

footnote object in proximity to said hyper-link information.

8. The apparatus of claim 7 wherein said hyper-link information comprises at least

one hyper-text address link.
9. The apparatus of claim 8 wherein said printable medium comprises hardcopy.

10. The apparatus of claim 9 wherein said data generated at said data processing

network server comprises data written in a mark-up data processing language.



