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| NVENTION 1. Technical™ Fi el d: The present invention relates'to .
information retrieval in data processing systens. In particular, the
present invention relates to data processing systens which are linked to

ot her *dat a processing systenms by an assbci ated | i nki ng network. Nbre

particul E’kFHébeAﬂbeSWTEMVﬁORi RENDERAE HYREREHOKi (NFORMATIONCEN whi ch
utilize mark-up | anguages. Still rmreﬁpart i cul arly, W}&Egent
i nvention rel ARRINTABLEMEDIAHhHEROM t4e AﬂHlﬁé\*deS?Eﬁg' B¥AYExt docunent s
in a printable nmedi um whil e retainin = ol . nformation. 2.
Description of the Rel apép‘ﬂﬁ%oa"’“b SFW"IPEEENVEN%N .

. 1. Technical Field: o : : T

The present invention relates to information retrieval in data processing
systems. In particular, the present invention relates to data procéssing
systems which are linked to other data processing systems by an associated
linking network. More pérticularly, the present invention relates to
associated networks which utilize mark-up languages. Still mo-re
particularly, the present invehtfon relates to a method and system for -
rendering hyper-text documents in a printable medium while retaining hyper-

link information.
2. Description of the Related Art:

The development of computerized information resources, such as the
"Internet” and the prolifgration of "web" browsers allow users of data
processing systems to link with other servers and networks, and thus
retrieve vast amounts of electronic information heretofore unavailable in an
electronic medium. Such electronic information is increasingly displacing
more conventional means of information transmission, such as newspapers,
magazines, and even, television. In communications, a set of computer
networks which are possibly dissimilar from one another are joined together
by "gateways" that handle data transfer and the conversion df messages
from the sending network to the protocols used by the receiving network,
with packets if necessary. A gateway is a device used to connect dissimilar
networks (i.e., networks utilizing different communication protocbls) so that
electronic information can be passed from one network to the other.
Gateways 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



The devel opment of conputerized information resources, such as the
"Internet” and the proliferation of "web" browsers allow users of data
processing systens to link with other servers and networks, and thus
retrieve vast anmounts of electronic information heretofore unavailable in
an ‘el ectronic nedium Such electronic information is increasingly
di spl aci ng nore conventional neans of information transm ssion, such as
newspapers, magazi nes, and even, televidion. In conmmunications, a set of
tconrp;Jth er Béimrﬁs@twﬁmmh &hrlida efersi bosnmidregitoi theer colectiomeofanetwerksirand oi ned
oget her by "gateways" that handl e data transfer, and.the conversion of
messages f IGHHEVRYSIBAEUEYZadD rQP/ﬂos‘t”ﬁ"eO%)PWctBE‘Bllss“&E‘é@ af)?/“fﬂg PRY¥I Y ng
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s (r.e., networ

di ssim | ar "networ util1zing different comunication
prot ocol s) Protddulfinedrfate ofrograrhgdr nat softwase peotpesk edevelopedndhetiork to
the other. Gateways transfer e} ectronic. information, converting such
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Petwork for transport and delivery. The term"internet" is an abbreviation
or

Electronic information transferred between data processing networks
is usually presented in hyper-text, a metaphor for presenting information in
a manner in which text, images, sounds, and actions become linked together
in a complex non-sequential web of associations that permit the user to
"browse"” through reléted topics, regardless of the presented order of the
topics. These links are often established by both the author of a hyper-text
document and by the user, depending on the intent of the hyper-text
document. For exarﬁple, traveling among links to the word "iron™ in an

i article displayed within a graphical user interface in a data processing
system might lead the user to the periodic table of the chemical elements
(i.e., linked by the word "“iron"), or to a reference to the use of iron in
weapons in Europe in the Dark Ages. The term "hyper-text” was coined in
the 1960s to describe documents, as presented by a computer, that express
the nonlinear structure of ideas, as opposed to the linear format of books,

film, and speech.

The term "hyper-media," on the other hand, more recently introduced,
is nearly synonymous with "hyper-text" but focuses on the nontextual
cémponents of hyper-text, such as animation, recorded sound, and video.
Hyper-media is the integration of graphics, sound, video, or any combination
into a primarily associative system of information storage and retrieval.
Hyper-media, as well as hyper-text, especially in an interactive format where
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



2 "internetwork," and refers comonly to the collection of networks and
‘gateways that utilize the TCP/IP suite’ of protocols, which are well-known
in the art of conputer networking. TCP/IP is an acronym for "Transport
Control Protocol/interface Program™ a software protocol developed by the
Departnment of Defense for conmunicati on between conputers.

El ectronic information transferred bet ween data processing networks is
usual ly presented in hyper-text, a metaphor for presenting information in a
manner in which text, imges, sounds, and actions becone |inked together in
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hyper - t extallRy¥atBaiuserdo EBaprem anasehipsigtoathey relatrd suGieete digirg s ron”

or ocesel g Sy et dar i e natia: PiyBeRIAR TERInelSR; oLBh PABWidB ALY o)

el ement s (addresslsitelseardonbainedr Withirt bydor-mediatandhypéstedtadodumehes,use of
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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 |s 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 serveris typicélly
a remote computer system accessible over the Internet or other
communication medium. The server scans and searches for raw (e.qg.,
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



The term "hyper-nedia,"” on the other hand, nore recently introduced, is

" nearly synonynous with "hyper-text" but focuses on the nontextual
conponents of hyper-text, such as animation, recorded sound, and vi deo.
Hyper-media is the integration of graphics, sound, video, or any
conbination into a primarily associative system of information storage and
retrieval. Hyper-nedia, as well as hyper-text, especially in an interactive
format where choices are controlled by the user, is structured around the

i dea of offering a working and | earning environnent that parallels human

t hi nki ng - -allbldhgi multipleelientsirentakehativad tagesot tiee usforntatiomdgathering

associ ati ons betyween to I CS - 3-
rat her thar?al?ﬁgg't?esqﬁ $&CFYeHrom one to the next, as in an al phabetic
list. Hyper-nedia, as well as hyper-text topics, are thus linked in a
manner t hat '

Client and server can communicate with one another utilizing the
functionality provided by Hyper-Text Transfer Protocol (HTTP). The World
Wide Web (WWW) or, simply, the web, includes all the servers adhering to
this standard which are accessible to clients via Uniform Resource Locators
{URLs). For example, comrhdnication can be provided over acommunication
medium. In particular, the client and server may be coupled to one another
via Serial Line Internet Protocol (SLIP) or TCP/IP connections for high-
capacity communication. Active within the client is a first process, known
as a "browser," which establishes the connection with the server and
presents information to the user. The server itself executes corresponding
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 ofher
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



allows the user to junp fromone subject to other related subjects during a
search for information. Hyper-link infdrimation, such as "Wrld Wde Wb" -
address sites, are contained within hyper-nmedia and hyper-text docunents,
which allow a user to go back to the "original”™ or referring Wb site by
the mere "click"” (i.e., wi.th a nouse or other pointing device) of the
hyper-|inked topic. . ‘A typical netwarked system which utilizes
hyper -t ext and hyper-mnmedi a conventi ons fsol |l ows a client/server

architecture. The "client” is a nenber of a class or group that uses the
servi ces opriatsd herhaiddopyols giauphd drypbi-thk information inethat éardddwss nd n
conputing, a client is a process, (i.e., [ou?hﬁl‘@/ a Br oghrl.am.or ftask%) t hat
requests alongesinas pesaphical Bpenierare YivGr sHs oTRE FHR'EALICH HOEION N | i zes
t he request eryi L& R H@@ 4 aikowd’ iR tad out
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conput er that accesses, shared network resources, grovi ded by .anot Ee
conput er (in the seregardispljayed documentgy e, wiich sig f'}%QP%W%\Im? E%ﬁ‘rje, a
request by fOor . lent i ; to a
server. SUAPEEEEDUE TGRSR erato BCicB HAREY FEbhg OAREE T s
t he I nternpdndéredt&eha j sathdiypeedinirinfofimativar ver scans and sear ches
for raw (e.g., unprocessed) information sources (e.g., newswire feeds or
newsgr oups) . :



Based upon such requests by the user, the server presents filtered
electronic informati on as server responses to the client process. The
client process may be active in a first conputer system and the server
process may be active in a second conputer system and conmuni cate with one
anot her over a communi cation medi um thus providing distributed
functionality and _ 4 allow ng
multiple clients to take advant age of t%e i nf or mati on-gat heri ng
capabilities of the server. Client and server can communicate with

one another utilizing the fSURMNIARY OFYTIHE OINVEBITION Hyper - Text Transfer
Protocol (HTTP). The World Wde Web (WWY or, sinply, the web, includes all
the servers adhering to this standard which are accessible to clients via

uhi T or M Resouje s MagaliBle ddfSbider BPtn& B ton (8" BRIt infdtthditfon

provi ded over conmmuni
re'grleval methods in data processing systems

It is another object of the invention to provide methods and systems
which can be utilized with data processing systems linked to other data

processing systems by associated linking networks.

It is still another object of the invention to provide a method and
system which allows hyper-link information utilized in data proceséing

system networks to be retained in a printable medium.

The above and other objects are achieved as is now described. A
method and system for rendering in a printable medium hyper-link
information contained in a document displayed within a graphical user
interface within a data processing system linked to other data processing
systems in a data processing network. A document constructed from data
generated at a data processing network server is selected and displayed
within a graphical user interface. Thereafter, in response to the selection of
the document, if the document includes hyper-link information, a reference
objectis generated. Next, the reference objectis associated with the hyper-
link information. Thereafter, in response to a user input, the document is
aq_tomatically printed in a printable medium, in association with fhe reference
object, such that the hyper-link information is automatically presented in

association with the printed document.

This Sheet Has Been Replaced

b



medium In particular, the client and server may be coupled to one anot her
-via Serial Line Internet Protocol (SLIP) or TCP/IP connections for high-
capacity comunication. Active within the client is a first process, known
as a "browser," which establishes the connection with the server and
presents information to the user. The server itself executes correspondi ng
server software which presents informatjon to the client in the form of
HTTP responses. The HITP responses correspond to web "pages" constructed
froma Hyper-Text Markup Language (HTM.), or other server-generated data.
The client and server ty@RUEA DESGRIPTYONr ORS¢ DRAIVOINGS i nt er net 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
progranms, and see lists of files and other options by pointing to pictorial
representations (icons) and lists of nenu itens on the screen. Choi ces can
general | y be actfheshedeldicateresibelieedelydraatetistic of theiregntion are sabfasth nes
a user desires to print a hardc% y.of a, docunent provide

iBﬁ'TY?

s d iE. hﬁ?ef-tet
format wi t himyheappended Hlaimgt rition igselt, NowevErhas Walkasa AreTelrgd ven
sites). Hyper-Tex u i i lthetddf, | @Al bestrsate
such docurreﬁ'%‘.]-g %\Alvgééé'r &W%?Egﬁuﬁa@ﬁﬁgﬁef%?ness IS Iosts when
itis printedindersood:dpy. réfleeenté f to ethee following detailed description of an

illustrative embodiment when read in conjunction with the accompanying

drawings, wherein:

FIG. 1 is a pictorial representation of a data processing system which

can be implemented in accordance with the method and system of the
' present invention. '

FIG. 2 depicts a block diagram illustrative of selected components in a

personal computer system which can be utilized in accordance with the

method and system of the present invention.

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.



bet ween a screen-rendered hyper-text document and the same docunent

-5 printed as hardcopy is that the hyper-link information in the hardcopy -
no | onger has a graphical user interface visual cue or an application
function to 'junp” to a |linked web page or web site. In fact, a user cannot
ascertain, based on the rendered hardcopy docunent printout, that a
hyper-link existed in thé"screen-dispLageg docunent or to which site the
docunent was |inked. A need thus exists“for allow ng users to ascertain,
based on any docunent rendered as hardcopy, such hyper-Ilink informtion.

FIG. 6 depicts an example hyper-text document contained within a
graphical user interface window which can be utilized in accordance with the

method and system of the present invention.

FIG. 7 illustrates a hardcopy printout of a hyper-text document with

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.



-6 - A need exists to provide.for information retrieval nmethods in

- data processing systens. Anot hér” need exists to provide nethods and-
systens which can be utilited with data processing systens |inked to other
data processing systens by associ ated |inking networKks. ‘ Anot her

need exists to provide a method and system which allows hyper-Iink
information utilized in data processi nggsystem networks to be retained in a
printabl e medi um SUMVARY OF THE | NVENTI ON
According to aspects of the present invention, there is provided a nethod

and system for rensEeTANED DESPHIPTRYNOFPREFERREDCEMBOBIMENTT mat i on
contained in a docunent displayed within a graphical user interface within

a data processing systemli nked to ot her data processing systems in a data

processi ng net A docu St fir ; at a
processing net mk'b rsegg(leé}cq ﬁﬁrg?% d ?Q@Eﬁl#ﬁ?ﬁtﬁ?&é?aﬁc@ﬁ user
i nterface. FTGer‘EafHé?é isl ﬂebﬁﬁ@ﬂnéep'bﬁoﬁél&eﬁﬁﬁs%mamh of & hatdoprotgdsingf the
docunent i ncl udes Eer- informati on, a footnote object is generated.

The f oot notsystamdotw e:retiwn@égsem‘élnw@nonlmﬁk berry emensed iy aceerdeneg t he
ocat L on R b RRa At ek OF b el e EheBBnalElindF .,
the responsQ {sUehigteli wmentincmmsch)smmumﬁmyawcj disblay tarmiihap14p a
printable medium in association-with the footnote
an alphanumeric input device (i.e., keyboard 16) having alphanumeric and
other keys, and a mouse 18. An additional input device {not shown) such
as a trackball or stylus can also be included with personal computer 10.
Personal computer 10 can be |mp|emented utilizing any sun:able computer
such as an IBM Aptiva™ computer, a product of International Business
Machines Corporation, located in Armonk, N.Y. "Aptiva" is a registered
trademark of International Business Machines Corporation. Although the
depicted embodiment involves a personal computer, a preferred embodiment
of the present invention may be implemented in other ty-;-)e's.of data
processing systems, such as, for example, intelligent workstations or mini-
computers. Computer 10 also preferably includes a graphical user interface

that resides within a machine-readable media to direct the opeération 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 implement'e.d. 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 cdmputer 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



obj ect, such that the hyper-link information is automatically presented in

-association with the printed docunent, “thereby pernitting users to
ascertain the origin of the hyper-link information via said printable

nmedi um
The novel

BRI EF DESCRI PTI ON OF THE DRAW NGS

features believed characteristic of the invention are set forth

I n the appended clains. The invention_ gs_el f, however, as well as a

preferred nmode of use, further objects

understood by reference to the follow ng detailed description of an
i1 Tustratiivgoerhpgidrerd. WABAdT GAf, IMecBh) Y ROMPY 28 tdhd MR TREBY¥ESY

Memory ("RAM") 30 are also connected to system bus 20. ROM 28 is
mapped into the microprocessor 22 address space in the range from 640K
to 1 megabyte. CMOS RAM 32 is attached to system bus 20 and contains
system configuration information. Any suitable machine-readable media may
retain the graphical user interface of computer 10 of FIG. 1, such as RAM
30, ROM 28, a magnetic diskette, magnetic tape, or optical disk.

Also connected to system bus 20 are memory controller 34, bus
controller 36, and interrupt controller 38 which serve to aid in the control of
data flow through system bus 20 between various peripherals, adapters, and -

devices. System unit 12 of FIG. 1 also contains various /O controllers such

- as those depicted in FIG. 2: keyboard and mouse controller 40, video

controller, 42, parallel controller 44, serial controller 46, and diskette
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
controller 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 FlG.
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,

nd advant ages thereof, w Il best be

~



draw ngs, wherein: FIG 1is a pictorial representation of a data

" processing system which can be inplenented in accordance w th the nethod -
and system of the present invention. FIG 2 depicts a block diagram

illustrative of selected conponents in a personal computer system which can
be utilized in accordance with the nethod and system of the present

i nventi on. FIG 3 illustrates a,;block diagramill ustrativg of a
client/server architecture which can be utilized in accordanc_e with the
met hod and system of the present invention. FIG 4 depicts a

detai | ed blatbkr geeighanaliddwisés stithesobpticsll disitiesd, vardioraaptest erenihi ch
can be utilized in accordance with the nmethod and system_ of the present
i nvent i on. Programnting deyices ssichaeed RARPGEPRAM prosgeming gleviees, and

illustrati %ﬁe?&eﬁlgwbEQItil&%h%ﬁ%ﬁd&%&% SERTRELL G NPRErFXTe SPSIEENTS

whi ch can be utl
depicted. Note that any or all of the above components and associated . .

hardware may be utilized in various embodiments. However, it can be
appreciated that any configuration of aforementioned system may be used

for various purposes according to a pénicular implementation.

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. In FIG. 3, user requests 91 for news are
sent by a client application program 92 to a server 88. Server 88 can be a
remote computer system accessible over the Internet or other
communication medium. Server 88 performs scénning and searching of raw
{e.g., unprocessed) information sources ({e.g., newswire feeds or
newsgroups) 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/serv'e‘r 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.



accordance with the nethod and system of the present invention.

- 8 FIG 6 depicts an exanple hyper-text docunent contained within a
graphi cal user interface wi ndow which can be utilized in accordance with

t he met hod and system of the present invention, FIG 7 illustrates a
har dcopy printout of a hyper-text docunent w th footfioted hyper-Iink

i.nf ormati on. FIG 8 depicts a logjc flowhart illustrative of a

nmet hod for rendering a printed hyper-te docurent with footnoted
hyper-1link information which can be utilized in accordance with the nethod

and system of t&%rﬁrﬁgﬂﬁ server 88 communicate using the functionality provided
by Hyper-text Transfer Protocol (HTTP). The WWW or the "web" includes

all the servers adhering to this standard which are accessible to clients via
Uniform Resource locators (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 number of commercially or publicly aQailable
browsers may be used, in various implementations, such as the Mosaic-
brand browser available from the National Center for Supercomputing
Applications (NCSA) in Urbana-Champaign, lllinois. Other browsers, such
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 H"I'TP -
résponses 80 correspond with the Web "pages" represented using Hyper-
Tiext 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
réc'eived information in the server for presentation to the user 6ontrolling the
client. Using this interface, and HTTP responses 90, the server may notify

the client of the results of that execution upon completion.

FIG. b 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. It can be

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



i nventi on. . -9 - DETAI LED

. DESCRI PTI ON OF PREFERRED EMBODIMENT . ° ° Wth reference now to the figures-
and in particular with reference to FIG 1, there is depicted a pictorial
representation of a data processing systemin which the present invention
may be inplenented in accordance with a preferred enbodi nent of the present
i nvention. A personal conputer 10 is depicted which includes a systemunit
12, a video display term nal 14, an al phanuneric input device (i.e.,
keyboard 16) having al phanuneric and ot her keys, and a nouse 18. An

addi tional i nput device (not shown) such as a trackball ar stylus can also
be i ncl uded " ?fﬂseﬁ%%nmsmhwmaﬁ hardveasg gevictbuterh 89 ¢isfrefe logic

ey SR, MR LD B ok SERAARY kel
circuits, or other specialized hardware. The description herein has equal
application to systems having similar function. As depicted at block 100,
a hyper-text document is selected. When a graphical user interfa_ce_ selects
its data, it renders such data to the screen for viewing by a usef of the .
graphical user interface. Such data rendered to the screen for viewing can
be in the form of hyper-text {i.e., a hyper-text document). When the user
selects thé next hyper-text document, the hyper-text document is then
rendered, as illustrated at block 102. When the user selects the hyper-text
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 a raw HTML document -

is depicted below:

<HTML>

Visit _

<A HREF = "http://www.austin.ibm.com>|BM</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 follows:

Visit /BM on the world wide web.



.Machi nes Corporation, located in Armonk, N Y. "Aptiva" is a registered
trademark of International Business thhlnes Cor poration. Although the
depi ct ed enbodi ment involves a personal conmputer, a preferred enbodi nent of
i nvention may be inplenented in other types of data processing
such as, for exanple, intelligent workstations or mni- conputers.

t he present

syst ens,
Conmput.er

resi des within a nmachi ne-readabl e nedi-al4 o direct the operation of conputer
Referring nowto FIG 2 there is depicted a bl ock di agram of

sel ect ed conpoTRaeissrihg tpRt SIBMN @E&ﬁ‘ﬂﬁr@cﬂ lnléﬁ,ldhfa fla@net ak no whaed cait fraher r ed

enbodi nent of the present inventiog | npl enented. Personal conputer

10 of FIGthe ﬁw'erpemémq texty ublae ohffggmtefﬁﬂbu@rw l%cqféﬁu*aaédhentq:ms 2.

10.

10 al so preferably includes a graphical user interface that

Syst em busyder-futdd kb 25kt dPUBAERNNAGLA BoRALESHER! 1o G 1o the

comuni cat |

M cr opr ocesther dlﬂ:umenﬂblvetctmﬂung" Syish enmhusb @othed pﬁmnngnew@yeo rHeer i C
coprocessor 24 connected to it. Direct menory access ("DMA") controller 26

bet ween vari ous conp onents rn personal

is al so cotffiee taxti'dBMst em bus 20 and al | ows various devices to
appropriate cycles from m croprocessor 22 during |arge input/output

From the same pulldown menu, the user can select "print" with a
mouse or other pointing device so that the hyper-text document rendered for

printing is:
Visit IBM on the world wide web.

The difference between the screen-rendered hyper-text documeht and
the same document printed as hardcopy is that the hyper-text links in the
hardcopy no longer have a graphical user interface visual queue 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 ac;cual

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-text document 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

~



-20 ("1/0") transfers. Read Only Menory ("ROM') 28 and Random Access
-Menmory ("RAM') 30 are also connected to system bus 20. ROM 28 is mapped )
into the m croprocessor 22 address space in the range from 640K to 1
megabyte. CMOS RAM 32 is attached to system bus 20 and contains system
confi-guration informati on. Any suitable nmachi ne-readable nedia may retain
the graphical user interface of conmputer 10 of FIG 1, such as RAM 30, ROM
28, a magnetic di skette, magnetic tape,15r optical disk. Al so
connected to system bus 20 are no controller 34, contraller 36, and
i nterrupt '%9&%%%5&0 @S\/\HiVEﬁf’sT[eEreVe%ék'éﬂipd{?'?ﬁ‘{% @ﬂm g‘?‘edifza? PNBw

t hrough sy, I ' HRLES the Hces.
System uni@ﬁgbﬁﬁﬁ%\éi&%\?g@ %ﬁ:g%ﬁg&sg?fgﬁgaﬁﬁg cont rsgfl ers%gzuégﬁﬁgs

t hose depipdsitionrofFti@ clirrémely bizawablanplageins eelation rtol hgpeutext, fgeyment
controller,_42, parallel controller 44, serial controller 46, and di skette
controll er1%§”. Keyboard and nouse controller 40 provide a hardware

i nterface for keyboard 50 and nouse 52. Video controller 42 provides a
hardware interface for video display termnal 54. Parallel controller 44
provi des a harldvtirecexatrgié afdiGure destaiss hypen-taxt gecumentst23 irseludais

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 documentright. Thus, the graphical userinterface
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



controller 46 provides a hardware interface for devices such as a nodem 58.
‘Diskette controller 48 provides a hardware interface for floppy disk unit
60. Expansi on cards al so may be added to system bus 20, such as

di sk controller 62, which provides a hardware interface for hard disk unit
64. Enpty slots 66 are provided so that other peripherals, adapters, and
devi ces may be added to systemunit 12 of FIG 1. A network card 67
additionally can be connected to system pgs 20 in order to link systemunit
12 of FIG 1 to other data processing systemnetworks in a client/server

ar chi t ect Uingtedd of @nOSTEBA \Ah LOMHPHICHIusBNFht8FaOE] NRFhalgY veesn Phheiagar €
connected by communications facilities. Those skilled in the art wll

appr eci at ea thy@erttaxt Hacgnaert, deyp et w@xtilinkslicthe hesgeapy poflongepsontain
appl i cati O\%Ua’:%egxoa}ngrl*n eaipplication function to "jump" to another page. - A user
thus is unable to determine from the hardcopy format the hyper-link
information or address linké. 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 tc a screen for
viewing by a user. As described at decision block 142, a decision is made
determining whether or not hyper-link information 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-fext
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
document is 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



other peripheral devices such as: optical disk nedia, audio adapters, or
chip programm ng devices such as a PAL or EPROM progranm ng devi ces, and
the like also may be utilized in addition to or in place of the hardware

al ready depicted. Note that any or all of the above conponents and

associ ated hardware may be utilized in various enbodi mrents. However, it can
be appreciated that any configurati6n of aforementioned system may be used
for various purposes according to a par}d cul ar inplenentation. FI G
3 illustrates a block diagramillustrative of a client/server architecture .
whi ch can be utilized in accordance with the nethod and system of the
present invention. In FIG 3, user requests 91 for news are sent by a
client. application prograni92 to a server 88. Server 88 can be a renote
conmput er system accessi bl e over the Internet or other communication medi um
Server 88 perforns scanning and searching of raw (e.g., unprocessed)

i nformation _squrces ée. , hewswire feeds or newsgroups) and, based upon

t hese user 9’@10@@&59 BP&%E‘NP&W% tpjinitBe diyper-text e WMERt by nstudyingishser ver
responses $3otQofcae client process. The client process may be active in a
first conputer system and the server process may be active in a second
conputer system and communi cate with one another over a conmunication

medi um thus pr.Qyi.di distributed functionaljty and allowing nultiple
clients to take‘%‘d?aﬂ?eaé%"%’?t'?ﬂehi’%flﬁeﬁa?i”&ﬁub‘&%//hﬁwwg agyslasaribedeyvith t he

server. 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.



FIG 4 illustrates a detailed block diagramof a client/server architecture
. which can be utilized in accordance wi'th the nethod and system of the -
present invention. Although the client and server are processes which are
operative within.two conputer systens, these processes being generated from
a high-level programm ng | anguage (e.g., PERL), which is interpreted and
execut eds h?etéiacwngp%idsystem at runtine (e.g., a workstation), it can be

appr eci Il'led in the art-th&t they may be inplenented in a
vari ety ﬂ ;evi ces, either programed or dedi cat ed.
- 12 - - |

and server 88 communicate using the functionality
provi ded by Hyper-text Transfer Protocol (HTTP). The WMVor the "web""

i ncludes all the servers adhering to this standard ' ible to
clients vi GLBMSSr m Resource | ocators (URLs). Acti “mmmllmm:,ﬂmﬁ 92 is
afirst prog\ﬂ,?as[,isbé,gl\pﬁga igz, whi ch establishes the connectu oms with server
88, and presents )

1. A method 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 systerh 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 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:

generating at least one reference object in response to said selection
of said document, if said document includes hyper-link information;
associating with said at least one reference object said hyper-link

information; and

automatically presenting, in response to a user input, said documentin
a printable medium in association with said at least one reference object
su;:h that said hyper-link information is automatically . presented in

association with said document.

2. The method of claim 1 wherein the step of generating at least one
reference object if in response to said selection of said document, said

document includes hyper-link information, further comprises the step of:

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

said document, if said documentincludes atleast one hyper-text address link.



information to the user. Any nunber of commercially or publicly available
browsers nmay be used, in various inplenentations, such as the Msaic- brand
browser available fromthe National Center for Superconputing Applications
(NCSA) in Urbana-Chanpaign, Illinois. Other browsers, such as the Netscape,
Net crui ser, or the Lynx-brand browsers, or others Which are avai-labl e and

~provide the functionality specified under HITP and the j rowser can
be utilized with the present inventionl9 - Server ngm
correspondi ng server software which presents information tco t li n
the formof HTTP responses 90. The HITP responses 90 correspond with * he

Web "pages" represented using Hyper- Text Markup Language (HTM.), or ot her

data whicl, i sTHENGRILEE & cldi® 2eWHRFein IAE RXAIBH Sssdediig WRhMmal & brand
browser, in addition to HTM. functionality 94 provided by server 88 (i.e.,

di spl ay aleast engireference akjectisaidthynardinkantorowation, fiathebesawrigesrthe

hyper -text, views and selection of itenm(s)), a Coomon Gateway Interl ace
(Cd) 96 ?Eepp?g\sli ded which allows the client programto direct server 88 to
commence execution of a specified programcontained within server 88. This
may include a search engi ne which scans received information in the server
for present at associstingewithesaisbratriesst nge tfhetndte cohjectUsaid) at Hesst wner f.ace,

et exochvsgo e dem B on S ™ "R s heprctaa i gnTevel 1 ogi o
; picts a high-level logic
diagram 101 illustrative of a nethod for
4. The method of claim 3 wherein the step of automatically presenting, in
response to a user input, said document in a printable medium in association
with said at least one reference object such that said hyper-link information
is automatically presented in association with said document further
corﬁprises the step of: |
automatically presenting, in response to a user input, said document in -
hardcopy in association with a footnote corresponding to said at least one
footnote object such that said at ledst one hyper-text address link is

automatically presented in association with said document as a footnote.

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.

is Sheet Has Been Replaced
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setecting and renderi ng hyper-text docunents which can be utilized in
‘accordance with the method and system'of the present invention. Lt can be
appreciated by one skilled in the art that the follow ng nethod can be .
- 13 - i npl enented i n speci al - purpose hardware devices, such as di screte

| ogi ¢ devices, large scale integrated circuits, applica & IH
integrated circuits, or other specializgd_ hardware Th'e“mmm“ml “mnual I n
has equal application to systens having simlar function* As depi*tct éd at
bl ock 100, a hyper-text docunent is selected. Wien a graphical user
interface gelects its data, it renders such data to the screen for view ng

by a user Bf th& 3?@%@&“”@@?@ RERFIBIY SBHEm &t rendenidsr iBda psintablescr een

for Vi el N SRInORyb-HE il Mo NBREah &ty Cladbum MBIy b G 4ot

When the user Se yper ext dotarent laoacumant

Ih s then regemitical aser irtestacet ecithﬁh &dl@aietacp?ocaﬂtangtmtmewmbﬁckaxd he
er -t ext -
yP data processing system is linked to at least one other data processing

system in a data processing network, comprising:

means for selecting a document 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 reference object in response to said

selection of said document, if said documentincludes hyper-link information;

i means for associating with said at least one reference object said

hyper-link information; and l

means for autornatically presenting, in response to a user input, said
document in a printable medium in association with said at least one
reference object such that said hyper-link information is automatically

presented in association with said document.

7. The apparatus of claim 7 wherein said means for automatically
presenting, in response to a user input, said document in a printable medium
in association with said at least one reference object such that said hyper-
link information is automatically presented in association with said document

further comprises:

means for automatically presenting, in response to a user input, said at

least one reference object in proximity to said hyper-link information.

heet Has Been Replaced
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docunent to be printed, the docunment is rendered for printing instead of

Vi ewi ng on the screen. For exarrf)l e, froma graphical interface
application nenu, a user select "open" froma "file" pulldown nenu. An
exanple of a raw HTM. docunent is depicted bel ow <HTM.> Vi sit
<A HREF="http://ww. austin.ibm conrl| BM/ A> on the worl.d wi de web.
</ HTML> . The docunent can then be gpened by the user and rendered on
the screen by the graphical user interfdde for viewng. ’Hm "mu " m
HTM. docunent depi cted above is rendered on the screen f [ L' m "’e
user, ‘as foll ows: ~Visit IBMon the world w de web. S

8. The apparatus of claim 7 wherein said at least one reference object

further comprises at'least one footnote object.

9. The apparatus of claim 8 wherein said hyper-link information further

comprises at least one hyper-text address link.

10. The 'apparatus of claim 9 wherein said printable medium comprises

hardcopy.

11. The appératus of claim 10 wherein said data generated at said data
processing network server further comprises a mark-up data processing

language.

This Sheet Hag Been R
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- 14 - The string text "IBM 'is rendered in such a manner as to stand
“out fromthe surrounding text. The different font fornmat indicates that the
text is hyper-linked to another docunment, which allows the user to "junp"
to the other docunent by "clicking” with a nouse or other pointing device

to the string text "IBM" From t he sane pul | down nenu, the user can
select "print" with a nouse or other pgpnting device so that the hyper-text
docunent rendered for printing is: Visit IBMon the world w de web.

METHOD AND SYSTEM FOR RENDERING HYPER-LINK INFORMATION IN A
PRINTABLE MEDIUM FROM A GRAPHICAL USER INTERFACE
ABSTRACT
A method and system for rendering in a printable medium (128) hyper-link

information contained in a document (132) displayed within a graphical user interface
within a data processing system linked to other data processing systems in a data
processing network. A document (132) constructed from data generated at a data
processing network server is selected and displayed within a graphical user interface.
Thereafter, in response to the selection of the document (132), if the document includes
hyper-link information (134), a reference object is generated. Next, the reference object
(130) is associated with the hyper-link information (134). Thereafter, in response to a
user input, the document is automatically printed in a printable medium (128), in
association with the reference object (130), such that the hyper-link information (134) is
automatically presented in association with the printed document (128).

Fig. 7
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The di fference between the screen-rendered hyper-text docunent and the sane
~docunment printed as hardcopy is that the hyper-text links in the hardcopy
‘no longer have a graphical user interface visual queue or an application
function to "junp" to another page. Below is the sane hardcopy text, but
with a printed reference nunber or footnote to reference the actual
hyper-1ink informtion. Visit IBM[11 on the world wi de web.

1. http://ww:. austin.ibmcom 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
har dcopy pri ntout. FIG 6 illustrates an exanpl e hyper-textdocunent
123 contained within a graphical user interface w ndow 104 which can be
utilized in accordance with the nethod{ and system of the present invention.
W ndow 104 di splays a portion of a hfggr-text docunent 123 constructed from
a mar k-up —~ - ~\ ' -
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15 | anguage such as Hyper-Text Mark-up Language (HTM.). 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 docunent

123. . In the exanple of FIG 6, because hyper-text docunent 123

i'ncl udes too nmany pages:to view simultaneously, the user can position a

nouse cursor over up-arrow section 19?60r arrow section 108 of scroll bar 1

16 and click a pointing device (e.g., 'a nouse) to scroll the hyper-text

docunent 123 upward or downward, as appropriate. A vertical scroll bar 118

i ncl udes arrow sections 112 and arrow seggifods 140 for scrolling hyper-text
W\ right. Wi s§,§a1 optional arrow section 1
e docune rTyh&E <Thus, the graphical user
J

thyperut@xy document 123 is a type of
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conput er display formatéthat enables a user to choose commands, start
prograns, and see lists of files and other options by pointing to pictorial
representations (icons) and lists of nenu itens on the screen. -Choi ces can
generally be activated either with a keyboard or a nouse. Hyper - t ext
docunent contains specific string text 124 rendered on the screen by the
graphi cal user interface to stand out 3f6omthe surrounding text. String
text 124 is rendered in a differentformat. |n the exanple of FIG 6,
string text 124 is rendered as IBM The different #ont format of string
text 124 is an indication that the|text is hyper-I| nked tol}%unp" to

anot her docunent. When a user clicks on string teXqt 124 with "a nouse or

ot her pointing device, the graphic®l user interfage will shifst the
presently viewed hyper-text dopumgnt 13 to ar per -l ed docunent.
FIG 7 depicts a hardcopy prin ouh<q; hyper - umentkxd32 with
foot noted hyper-Iink infornatimﬁ;h_ ef-text coc@ﬁﬁht 132 1§ anal ogous to
hyper -t ext docunment 123 of FIQ 'ﬁ,écgll —Lender edgg a fhardcopy fornmat
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- 16- instead of on screen via a graphical user interface. Normally, when
printing a hyper-text docunent, hyper-text links in the hardcopy no | onger
contain visual cues or an application function to "junmp" to another page. A
user thus is unable to determ ne fromthe hardcopy format the hyper-1ink

i nformation or address links. In FIG 7 hyper-text docunent 132 is rendered
upon a printed hardcopy 128. String text 134 is referenced to a footnote
130 indicating the actual "web" hyper-4/nk address. In the exanple of FIG
7, the hyper-link address is: http://ww.austin.ibmcom FIG 8 i
illustrates a logic flow chart 136 illustrative of a nethod for rendering a
printed hyper-text docunent with footnoted hyper-link information which ™can
be utilized in accordance with the nmethod and system of the present
invention. As illustratgd at block 138, the graphical user interface

‘sel ects the hyper-®ext «docunent. As Vepicted at bl ock§40, t he graphi cal
user interface rengers docunent to a sereen for viewing by a

user. As descri bed a deci sion i &ynade determ ning
5 -adﬂlr gss |inks
B fwi §hieh t he

whet her ‘or not
Fe\%3

(al so referr hyper-lin are cont ai

KV

—

IBM . An

t, the /IBM

7

IBM address link is

"http:/ /www.austin.ibm.com". When printed in

constructed from a mark-up language such as Hyper-
Text Markup Language (HTML). This document can

123\ |
%

address links are automatically presented as reference
objects or footnotes in the hardcopy document. The

string text rendered to a graphical user interface

screen stands out from the surrounding text. The
different font format of the phrase IBM , in this case

bold, italicized and underlined, is an indication that
the text is hyper-linked to jump to another document.

be displayed in a graphical user interface environment
Visit JBM on the world wide web.

This is an example hyper-text document
and contains hyper-text address links to
hardcopy form such as this documen

example of an

SAMPLE DOCUMENT

g’ 129
104



hyper-text document. If not, then, as depicted at block 148, the hyper-text
-docunent is rendered as hardcopy (i.e., printed). If it is determ ned that
such hyper-link information is contained within the docunent, then
appropriate reference objects which can be footnotes, are generated as
depicted at bl ock 144. As illustrated at block 146, the reference
obj ect or footnote is associated mﬁth!§he hyper-link-information. As
described at bl ock 148, the document i¥®rendered as har dcopy, i ncl udi ng
reference objects or footnotes. As depicted at decision block 150, a

deci sion is nmade whether or not to select another hyper-teltt.docunent.
Based on the printed hardcopy and the rendered footnotes avail able on the
pri nted hardcopy docunent, the reader of the hardcopy print can
ascertain the | ocation and address of the ts*

132

/\I13.4

address links are automatically presented as reference
objects or footnotes in the hardcopy document. The
string text rendered to a graphical user interface
screen stands out from the surrounding text. The

different font format of the phrase IBM[1], in thxs/\j

case bold, italicized and underlined, is an indication

constructed from a mark-up language such as Hyper-
that the text is hyper-linked to jump to another

Text Markup Language (HTML). This document can

be displayed in a graphical user. interface environment
and contains hyper-text address links to IBM[1]. An

example of an IBM[1] address link is

"http:/ /www.austin.ibm.com". When printed in
hardcopy form such as this document, the IBM[1]
document. Visit IBM[1] on the world wide web.

This is an example hyper-text document

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

130\/\
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“f oot not es.

bf]ginal hyper -1i nks referred to in the hyper -t ext docunent by studying the

Wil e the invention has been particularly shown as
described with reference to a preferred enbodi nent,

by those skilled in the art that various changes in form and detai

be under st ood
may be

it will

made therein without departing fromthe spirit and scope of the invention.
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What is clainmed is: 1. A nmethod in a data processing systemfor
rendering in a printable nmedium hyper-link information contained in a
docunent *di spl ayed within a graphical user interface within said data
processi ng system wherein said data _pnépcessi ng systemis linked to at

| east one ot her data processing syste In a data processing network,
conprising the steps of: sel ecting a documment to be printed from
among a pl ur al Ataee@fexfh@s tTBRivide RiPGARIRatict Fetdleal iisbodssinddatd ppovesking t hi n
said graphical user interface and is constructed fromdata generated at a
dat a pr oY&¥HISng network server; generating at |east one footnote
object in resp : t1 Qn ' YiER I ' \

i ncl udes hypergﬁ(l?tﬁﬁllll?ene?oe?%ﬁb(}%gﬁ\ggfé?%@nﬂsaglag at nge{isl%h %%ieﬂ?‘ oot not e_%obj ect
r ef er encdmsa peocdsdigg eystéms tinked to other databgrotessingdiysigmshky Besosiatednlinkingiat a
associ atr?egwwi th said hyper-link information; associating with said
at | east™oNe kfsbot note objects, said hyper-link information; and —
autonati cal | y Anethenhesigexiéts to s@ads e rhethad and systapuwvhich alldwddryperlink in a -
pri nt abl e .nmedium ig. gﬁsoc' ation with s?i d at |east .one footnote ol%#c?ct, -
such t hattfQmation iized 1y dafs, pRAcATSNE, fYsfen RGPYRTRY ' 2° Krtatpe I ppinigple -

associ atjpeiium.t h sai d docunent, thereby permtting users to ascertain the

:f““‘f

origin of said hyper-link information via said printable medium 2.
The nethod of claim 1_-._wher ein the step of generating at | east one footnote
obj ect ' SUMMARY OF THE INVENTION

According to aspects of the present invention, there is provided a method and
system for rendering in a printable medium hyper-link information contained in a
document displayed within a graphical user interface within a data processing system
linked to other data processing systems in a data processing network. . A document
constructed from data generated at a data processing network server is selected and
displayed within a graphical user interface. Thereafter, in response to the selection of the
document, if the document includes hyper-link information, a footnote object is
generated. The footnote object references the hyper-link information by including the
location of data associated with the hyper-link information. Next, the footnote object is
associated with the hyper-link informat@on. Thereafler, the response to a user input, the

criitrieis i EERERE

document 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 printed document, thereby permitting users to ascertain the origin of the hyper-link
information via said printable medium.
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in response to a selection of said docunent, if said document- includes
hyper-link information, wherein said at |east one footnoj eyl ee
ref erences said hyper-link information by including the
associ ated with said hyper-link inforqq%ion, further conprfi ses
generating at |east one footnote object’”in response to gaild ¢p
sai d docunent, if said docunent includes at teast one hyper-te

l'i nk. 3cLAIMSThe nmet hod of ' ' he step :
said at | east one footnote obj ¥ Z'!IIHI L ’EWH” nk i nf den@t i
conpri ses What iselaigegsis: S said at |east

obj ect, :said at |east one hyper-text address |ink. 4. The
met hod of claim 3 wherein the step of automatically presenting, in response
to a user li nput A swthbddineardatet processingr systeabifer readénmg im azpidablatmedium; t h

sal d at | %%ér-l?xﬁce information contained in a document displayed within a graphical user
interface within said data processing system, wherein said data processing system is

I g no
T, aleo

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 documeft is displayed within said graphical user interface and is constructed

~ from data gene%ated at 4 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 wformation 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, whersin said at least one footnote object references said hyper-link
information by jucluding 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 [ootnote object, said at least one hyper-text
address link.
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footnote object, such that said hyper-link information is automatically
presented in association with said docunent, thereby permtting users to

ascertain the o er-I ink information via said printabl e
medi um furt her[ m mﬂﬂﬂlﬂ&’m ep of.;}9. automatically presenting, i
response to a user tn M ocunment in a hardcopy formin association
with a footnote corresponding to said at | east one footnote object, such

that said at |east one hyper-text address |link is automatically presented

o ascertai n o R BREG cHR ATE Rk o olof b et ol e pRA 20 <

medi um to $Huser mpuﬂmdﬂndumtnbi’n Tpantabld rtiadumhem assoniatios with saibatdtaspond

oo bt BRET Bl Bl BRI BH iRl 08 ey RSt
appar at usssbéiatiorflafith salddeamicng thyreby @bxflﬂtmfgelivéﬁ’ fongscertaifl the ofipmbbdesaiedi um

hyper-1i tion cantgi ned ocu t dis Ia ed within a graphical
user |ntg¥ﬂeéé‘é‘ﬁﬁrgﬁpﬁl%na‘flﬂ SGQPWBH}JBQ‘@V €% e F}Bﬁiﬁe%%ér d data

Tiebbli

processi ng Sysilﬁﬁmhﬁcahlyngx%geﬂtﬂgatm I:e@p%hsm@ P'RE 2 REOARMARD FYatem i n

a data proce55| ng networ

I SI ng neans for selecti ng a
docunent bardeany ﬁsmnnéasoma@ﬁnarfmhg ﬂaatmt‘a cefresppuding do seideat denst ane fasinete ai d
document 44

dinsil
const rucyaeety P G eutial el O By 2B dgest BB 1h ShRAERITBibebed i
nmeans f oassoeiatéorawithcsaid domment ena footmotey tieerety permittingresepotosascextain the

selectio f | f.said docu LN udes hyper-1ink

' or mat RO °§ﬁéﬁg?§e°“§ﬁ§n5 GEYA AAPHIRHe mddiot
5. The method of claim 4 further comprising the step of automatically presenting,
in response to user input, said footnotc in proximity to said at least one hyper-text address
Tink.
6. An apparatus in a data processing system for rendering in a printable medivm,

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 dala 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 refcrences 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 presenung, in response to a user input, said document in
a printable medmm 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. | REPLACEMENT SHEET
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one foot not e .obj ect references said hypé.rn-'lqi”rik'i nf ormati on by i ncl udi ng t he
| ocati on of data associated with said hyper-link information; nmeans
for .associating with said at | east one footnote object, said hyper-Ilink

i nf or mati on: arﬂ!lﬂlu L' uﬂﬂr"jmior automggically presenting, in response to
a user input, s c clrg®a printabl'é mediumin association with said

at | east one footnote object, such that said hyper-link information is
automatically presented in association with said docunment, thereby
permtting users 0 ascertaip the orjgin of, said er-|ink i nf or.nmati on
Fa sa d ot abl T aemetates of clalht 6"whébolh S2id Sngs R Siomalony erpesping in

wher ein sai fo 4 Ber I B §HuiménPiOSSIMIhEE mddiurh $8 BERSRDE wathWBRY at
i nput, said docunent in a printable pedium.,in assocjation with said at

| east one fleeitABe foatrgte ebiscts sush thatsidhpgr-liph information;is pyomatically presented

ot cals = Y L . .
ol SO O b R i
sai d pri nt diper-tinkinfonmationtvivesaid printable ewdium, 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.

N
Ay

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 comuprises data written in a mark-up data processing language.
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means for automatically presenting, in response to a user input, said at

| east one footnote object in proximty to said hyper-link information.

The apparatus of claim7 wherein said hyper-link information conprises at

| east one . hyper-text address I|ink. 9. The apparatus of claim8

wherein said printable nmedi um conprises hardcopy. 10. The appar at us of
claim9 wherein said data generated at

a
conprises data witten in a mark-up dé?z'processi ng | anguage.

METHOD AND SYSTEM FOR RENDERING HYPER-LINK INFORMATION IN A
PRINTABLE MEDIUM FROM A GRAPHICAL USER INTERFACE °
ABSTRACT
A method and system for rendering in a printable medium (128) hyper-link
information contained in a document (132) displayed within a graphical user interface
within a data processing system linked to other data processing systems in a data
processing network, A document (132) constructed from data generated at a data
processing network séfvcr is selected and displayed within a graphical user interface.
Thereafter, in response 10 the selection of the document (132), if the document includes
hyper-link information (134), a reference object is generated. Next, the reference object
(130) is associated with the hyper-link information (134). Thereafter, in response to a
user input, the document is automatically printed in a printable medium (128), in
association with the reference object (130), such that the hyper-link information (134) is
automatically presented in associarion with the printed document (128).
Fig. 7
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