+ *166166* SYSTEM AND METHOD FOR CREATI NG A unmmmmeABLE COLLECTI ON
OF. HYPERLI NKED DOCUMENTS 17 JAN 2006 BACKGROU ; A NVENTI ON ﬁi Field
of the Invention The present invention rel ates gen€W§1ly to a syste Ta AN 2006
met hod of creating a collection of docunents, and nore particularly to

publishing a collection of hyperlinked docunentipp one cohesi ve docunent.

2. Description of Prior SKS r MESTHOD, FOR, CRE P PEFIEP t he Wor 1 d
Wde Wb (WA has nEGENTRBLE; SOLLECTION, Oy HYPERLINIED, RAOGUMENTS
.difficult. Hyperlinks are typically used within on-line docunents to
provi de access to related information. A hyperlink, or link, is a
connecti;on from one object (e. BACKGROUND | THE JINVENTIONI/ or video) to

anot her, which can be. selected by é-uéer.ufypically, link is a highlighted

word or picture, whj CMiéd__\lﬁmﬁﬂ'}e@tBﬁivemmtS in the imediate delivery
of another file. The highlighted object is referred to as an anchor. An
anchor reference Qm%éfﬁ&éé@ﬁ@&ﬂﬁ%%ﬁ&bn(¥%E§Ee§0@§ﬁéi§1EYatQa§'sttem and
hyperlink. Hyperlinks provide quick. and easy access to electronic

document s, howgMEiod LY Fédk 1956 f 4ot dOnedh Ly WieBumdnts, and more

«'-~ particularly to publishing a collection of hypeflinked

documents as one cohesive document. [

The proliferation of inforﬁation on the_WorId Wide Web
(WWW) has made the task of groupihgvfelated.inférmation
.difficult. Hyperiinks are typically used within dn-line
documents to provide access'to'reléted information. A
hyperlink, or link, is a connection from one objecf (e.qg.,
~ word, image, sound, and/or video) to another, which can be
selected by a user. Typically, é linkiis a highlighted word
or picture, which when_selected, results in the immediate
delivery of another file. The-highiighted object is referred
to as an anchor. An anchor refefénce and the corresponding
~object constitute a basic hyperlink.
Hyperlinks provide quick and easy access to electfonic

documents, howeVer, they can lose functionality when
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27 JAN 2006 transferred to other nediuns, for exanple, when an on-line
docurment is printed as a .hard-copy (i.e., paper). The functionality, ff

any hyperlink is lost, that is, the hyperlink can no |onger navigaté 2 JAN 2006
user to readily available related information. In sone Wb browsers, such

as Mcrosoft's(r) Internet . | orer,,.when printing an on-1ine docunent,
an option is éﬁ%ﬂﬁﬁkﬁF? rt%rgﬁﬁ?ﬁdm%?}um§nkgﬁrd%% f€s. VIR BRoRBELinghen
prints each docunent independently, with only a table including shortcut
text to |nterfRCHIRAeskePEIRERAAS THea ki vEeDY al heeds eRpBESL) f oTha syst em
and net hod of - _collecting and publishing a collection of hyperlinked
docunment s as afRB@EEepat Bey doE udint hyper t hek nbs eloat, nbkat iafothation is
now avail able on the Web in the formof Wb pages including hyperlinks,
there is a nedivperlinkecdndoflonpapitanigateudl isati oo feadihp analiable
set (seed) of hyperlinked docunments.. SUVMARY OF THE | NVENTI ON The: present
i.nvention relmlestad bnfetreoi dror creating a meta-docunent. The net hod
collects at | east one hyperlinked docunent based on a seed docunent and

cross-references ten dosnerefsls Widwsers heseeh | £ N DPros@rd7sd AN ROOBnet

Cross-referencing includes resolving an anchor. and an

o - Explorer, when printing an on-line document, an option is

k provided for printing all linked documents. The browser thén
" prints each document indepéndently, with only a table
ihéluding shortcut text to Internet addresses attached;

Therefore, a,néed exists for a system and method of

collecting and publishing a collection of hyperlinked
documents as an integrated_dbcument. Fﬁrtherﬁore, as most
information is now available Qn the Web in the form of Web

_ pages including.hyperlinks, there is a need for a method of
compiling a publication from an initial set (seed) of

ﬁyperlinked documents.

’SUMMARY OF THE INVENTION
The preéent invention relates to a method for creating
a meta-document. The method collects at least one
hyperiinked document based on a.seed document and

cross-references the documents within the collection.



obj ect, and referencing the anchor and the object based on respectiﬁs

| ocati ons wthin a nmeta-docunent. The net hod organi zes the coll ected JAN 2006
docunents and the seed docunents The method al so publishes the

met a- docunent i ncluding the cross-referenced docunents. Preferably, the
met hod of coll g¢ting i@clude? acceg&igg t he Zeed docunent having the
anchor pointingr?ﬁstﬁg GBFBELNT ARG HERPNnGCaC4YLNAeAR PREPG A§t RE obj ect
to the collectjon. in addition, collecting includes the step of nmanually
modi fyi ng the @%DP@Eti8H¢ FRéerRPEINgdbREMBAENPE andothectbdgcst balseds ead
document M and the hyperlinked docunent. Further, the referencing step

i ncl udes provi BEBBe6heVef lacpbdonst withaneadmasaedogumebke of contents,
and an appendix to either the anchor or and the object. The method further
i ncl udes representiByeenehhpgperpgankzegethe, chiybbiglt ddcunedrsasna the

di mensi on of a corresponding docunent, determ ning a frequency of each
hyperlink, deséadngobypentsnkhérrgqtubodyaidsoapabdtdheat ehenmata-document
correspondi ng hyperlink dinmension, and clustering each docunent as a
vector. The nethotludisg thel vdesserdeetrogceedoduhdndAN 2006 col | ection
breadth-first. Alternatively, the nmethod includes ordering the collection

(9e%th-first. Al ter npké¥6kib1pf JeRk Zh8ghbaYof NebVUECEEAGNE ARGl Bdes accepting
the seed document having thelanChor pointing to the object,
.aﬁd adding a document including the object to the
céllection. In addition, collecting includes the step of
manually mg?igying the collection. |
| Thé meta{édcumént is.a collection of the seed document
« 7 ' and the hyperlinked docu;ent. Furtﬁer, the referencing step
inqludes providing one of a footnote, én énd ndte, a table
of contents; and -an appendix to either the anchor or and the
object. |
The method fﬁrther-includes representing eéch.hyperlink
(e.g., highlighted word) as a dimeﬁsion of a corresponding
document, determining a frequency of each hyperlink,
 definiﬂg hypeflink frequency as a coordinate on a.

corresponding hyperlink dimension, and clustering each

document as a vector. The method also includes ordering the



docunent with the | argest nunber of connections as an anchor of a first
l,evel:, The nmethod nmay define any docunent pointed to by the anchor ﬁﬁqAszs
pointing to the anchor as a first level node, and nay order the first

| evel nodes based on the nunber of nodes each first |evel node points to.

The nmethod nm ﬁgf'ne t, least, a.s ongﬁievlt i ncludi ng docunent s, i nt ed
to by the firs © %(léql%rﬁdbﬂ%?ag tfblgé;%t t-teof ?tlg%&he&%%%‘% elﬂgf'ﬁ%%ls
preferably conpletes the . organjzation on, determ ning that al
docunent s are@%ﬁéﬁihﬁxﬁhﬁI%Rii%c§¥°?ré%Qﬁﬁ%{;{ﬁﬁmsigned docunents, the
met hod may define a document with the | argest nunmper of connections as an
anchor of a first |&VBIRpohvelY erdf¥$RMEZirhpano ot AehbRiRgs? gned to
a last defined level. The nethod defines an additional |evel including
docunents. pdiefwERnt with Hextlargeet nurked hdomnegetondias eah tangyor
anot her node upon deternining that a document was assigned to a |ast
defined | evel .ofPublfistathglengl i Mthedeettnd gigy pié fitna@nstdodunerte. gointed
renovabl e di sk, hard drive, in nenory, etc.), faxing, and e-mailing. -4 17
JAN 2006 The dbovey netdhcascHor amaaboing: ngreta-tdoe tamestionreys e £1mgot eheevd Bd
in a conputer readable program code. According to an enbodi nent of the
_present inventriaue, andratdwdxdepuité st vy o exedla-roda s sehyon NgHélde
{re¢eiving a user request at a publisher, collecting at |east one
number of nodes each first level node points to. The method
may define at least a second level including documents
pointed to by the first level and not yet pointed to by
another node. The method preferably completes the .
organization upon determining that all documents are
'assigned a level. If there are unassigned documents, the
method may define a document with the largest number of
connections as an anchor of a first level upon determining
’on . . that no document was assigned to a last defined level. The
method defines an additional level including documeﬁts_
pointed to by a next higher level and not yet pointed to by
another node upon determining that a document was assigned
to a last defined level.
'Publishing may include one of, printing; storing (e.g.,

on removable disk, hard drive, in memory, etc.), faxing, and

e-mailing.



hyper | i nked docunent based on the user request, cross-referencing the
docunents with the collection, and  publishing the collection to thdﬁﬁMﬂzmﬁ
‘The user request- may include one of an el ectronic request, a verbal _
request, and a witten request. The nmethod may further include determ ning
the copyright information of a collected docunent, and conpensating the
copyri ght hol der fofhehabgye Bpthpds dezusseetiBRl EFMEESCRORTINGN tORmalHBe
DRAW NGS Preferred enbodi mnents of the present-invention will be described
bel ow i n-nore tdwpaementethinefecenpeter trhadabdeopmpagyiamg cddawi ngs: Fig: 1
is a diagramof a network environment in accordance with the present

invention.; -5 1 7 B3ANo280AgFLe. ad efbadhlesk difaghampeksantarieRidi@GldH e a
of an integrated publishing systemaccording to the present invention; -

Fig. 3 is’'a flgetebarbropubhesnihbi shina@asysteehedngy ehcdie Fedditirly isS
a flow chart. of a docunment collection routine according to an enbodi nent

of the presentykayepby@BstFhl. aSphb128hkk), Usblabby¥engShie 108Rf Qhea Vb
site in accordance with the present invention; Fig. 6 is a flow chart of
an organi zatl ogyh@¥i i Afed document based on the user request,
| cross-referencing the documents with the céllection, and
publishing the collection to the usér. The usér request may
include one of an electronic request, a verbal request, and
a @ritten_request.

The method may further include determining the
copyright information of a collected document, and
compensating the copyright holder-fof‘the uselof the

document.

BRIEF DESCRIPTIdN OF THE DRAWINGS
Preferred'embodiments of the preseht iﬁvention will be
described below in more detail, with reference to the
accompanying drawings:
Fig. 1 is a diégram of a network environment in

accordance with the present invention;



according to the present invention; Fig. 7 is a flow chart of a docynent
ordering routine according to the present invention; Fig-. 8 is a flI7odAN 2005
chart of an integration routine according to the present invention; and
Fig. 9is a flowchart of a hierarchical structure routine according to
the present invention. DETAI LED DESCRI PTI ON OF PREFERRED ENMBODI MENTS A
system and met hod dckbr i P td RHeClhrékagramnn@Endi oarchi begtuyeded eoar
col l ecting hyperlinked docunents, integrating these docunents as one
cohesi ve unit grtegwateddureishang pyoveni agcerdssyrebethaceseseont-6- 1 7
JAN 2006 correspondi ng hyperlinks (i.e., anchors and objects) within 'the
met a- docunent .iditentsidry be understood that the present invention may be

i npl enented in various fornms of hardware, software, firmwvare, specia

pur pose processors,Fiaf, &8 ciogri neldwnchaheredf thé npwbei shbadi s8s8temt hegic
present invention may be inplenented in software as an -application program
tangi bly enbaghk et pn & program storage device. The application program
may be upl oaded to, and executed by, a machine conprising any suitable

architecture. Preferaplys {16 BGHI AeatS &P CHESERENONc81 EOBPYEE routine
pl atform having hardware such as one or nore central processing units

(Q CPU).  a randQBAGERRS (BN Yerktdme A0 ot Nt / 9HE B8 e (LAR-ntion;
L ' Fig. 5 is an illustrafive_site map for a Web site in
accordancé with the'present invention;

Fig. 6 is a flow chart of an organization routine
according to the present invention;
: Fig. 7 is a flow chart of a document ordering routine
o acébrding-to'the present.invention;

Fig-. é is a flow chart of an intégration foutiné
according to the present invention; and

Fig. 9 is a flow chart of a hierarchical structure

routine according to the present invention.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

A system and method according to the present invention
are provided for collecting hypériinked documents,
“integrating these documents as one cohesive unit or

meta-document and providing cross references for

-6~



interface(s). The conputer platformalso includes an operating system and
micro instruction code. The various processes and functions descri-blepl JAN 2008
‘herein may either be part .of the mcro instruction code or part of the
application program(or a conblnatlon thereof) which is executed via the
operating system In addition, various other peripheral devices my be
connected to tcrferzteﬁmn@inqaumneﬁlﬁrskﬁ:h(ﬂasean anelkipxs omad @bjac‘ssbrug‘ehln
device and a printing device. It is to be further understood that, because
some of the cowstméterdosysirem conponents and nethod steps depicted -7 17
JAN 2006 in the acconpanying figures may be inplenented in software, the

act ual connections hetiyeero the s e sodpioinent sh¢ oprédent pim@ﬁﬁléhemai/
may di ffer dependi ng upon the manner in which the present invention is

progranmed. Gpendgkedaacd nus Wiridhe AEERENsT | Myediaps, PsOFtAgte herei n,
one of ordinary skill in the related art wll be able to, contenpl ate t hese

and S'”‘|ar"ﬁlfﬂﬁﬁ%éﬂ'éﬁgbﬁﬁl<§Hﬁpdhéfﬁiéﬁ§s§6réheoPrﬁséﬁﬁblhﬁﬂféﬁ'On I'n
one enbodi nent of the present invention, hyperl i nked” documents are

onueones SRS L Mt hassiate, \d oo Bl Bl VLS
2 | arger docungily erifiidd | ﬁ?"éé’ft»@é‘_ré’r%‘%ﬁaébﬁ‘l@étféﬁ Yot & Farh Stang1y
S embodied on a program storage device, The application
program may be uploaded to, and executed by, a machine
comprising any suitable architecture. Preferably, the
machine is implemented on a computer platform.having
hardware such as bne or more central processing units (CPU),
a random aécess memory (RAM),:and input/output (I/0)
interface (s). Thelcomputei platform also includes an
"operating sYstem'and'micro instruction code. The various
prépesses ahd.functiqns.déscribed herein may either be part
.0of the micro instruction code or part of the application
program (or é combination thereof) which is executed via the
operating system. In addition, variéus other peripheral
devices ﬁay be connected to the computer platform such as ép
additional data storage device aﬁd a printing device.

It is to be further understood that, because some of

the constituent system components'and'method steps depicfed-



"y,
et

created for a meta-docunent stenmng fromthe seed docunent.  The

ergani zation is provided by resolving cross referenced hyperl iri ks1W}AN'Z’ﬂUB
‘the neta-docunent. Referring to Fig. 1, in a systemaccording to the
present invention, client stations 115, 125, and 135, are connected to a

network 110. Iqy, qgﬁ% netmdmfpy§@§vfi 239, ma%49e fRg1dmOnt Bavi QSX%E w3kbes

are connected to |en stati S can contli gure t elrr r owsers

to go through o] V. o 8 ac o]
Web servers 13 %¥8§ dﬁkﬁécﬁﬁon %E%gg?t%%& 9% &89 §§ﬁ?§8%€€§@$é¥r?§%
now to Fig. 2, a di agram of. a publj ing stemis sho accordin
present | nveniFEE ?@?wﬁg Zggf%?%ﬁéﬁb%gc ZO%C SH;EQCZES? ot Rich
e publishin st em node refera i,nc f es a
Temory 263 SUCH B EE S SR o HRRESaP b AP JOU RRR SC ardt Eehr GRE CeachLRgS 265
such as direct access st or age devi ces (DASD The menory 263 stores the
publ i shi ng sysﬁQﬁnEﬁﬁﬁ%ﬂQGBPV%Qﬁ%ﬁQnE%PY%ﬁ$¢gheB?lnpr@ﬁérgﬁl9r@hﬁ@HYe§ka%l
conput er executabl e code | oaded froma DASD 262 into nenory 263 for
execution by the W) xertahe pubiibhiby syke chel egntempbaténthegesand
docunent collection routine 264 (depicted in Fig. 4), an organization
routine 265 (dsbhitad impRnentticms en ¢©mﬁgg@£$bhom©u®fnehQGBredeptcted
in Fig. 8). The publishing systemnode can be a client workstation or
|nplenented a51RNemmpaIate server node on the Wb. Referring to Fig. 3, the

coIIectlon routine 264 is
In one embodiment of the present invention, hyperlinked

docdments are collected and compiled from at least one
initial document. This initial document is called a seed. A
seed document serﬁes as the basis for growing a larger
‘document . Specifically, an organization or struoture is _;”

*

created for a meta- document stemming from the seed documeht

n b;_"_
PO
-

The organization is provided by resolving cross referenced
hYperlinks within the meta-document.

Referring to Fig. 1, in a system according to the
present invention, client stations 115, 125, and 135, are
connected to a network 110. In addition, Web servers 130,
140, and 150, having Web sties are connected to the network.
.Client stations can configure their browsers to go thrOUgh.a-
proxy serner (i.e., 160, 170 or 180) to access the various

Web servers 130, 140 and 150, having Web sites.



isnvoked to create a collection of hyperlinked docunents based on at | east
one initial seed docunent provided by a' user 305. Typical exanples'uﬁjAszG
‘hyperlinked docunments include, for exanple, Wb pages spread over the

vari ous Web sites (130-150). Another exanple includes independently
published academc_ articles with bibliographies. The organi zation routine
265 i s invoked to AR HW MYafiedtion or 2 Fhagramedooewkishing for
the docunment collection 310. This can include hierarchical

sub- col | ecti orfySHest s W adagrding 4l thediessnt Thevent eer ath on
routine 266 is invoked to resolve.  cross-referencing within the collection
315. If a hypaublikshiorg awttemn inpdame b oareracges hittthe mettward ect0 i Mhe
anot her docunent in the collection, a footnote or other simlar nechanism
wi || be associpatkeld shiry thes taane hardd @ (Bipte fexabXorimxiongd £, a tCEU 2GR, a
nunber or chapter corresponding to the object. The publishing routine is
invoked to proeessy %63 dullegrsate daaubmerdced) meiiery PUEM)Shidig raud ddwe
creates the final (printed or printable) output as specified by the wuser.

The publi shi ngigwiddd @ daBUIE Rl & It RbIEY Gicitige WePitld SIHALE) .
content in another nedium. for exanple, a witing to a CD-ROM The system

Gocuont *Ce" g7 SO I, S DTN R AN SN, L
etc.). Accordi@gdietdd it riy.Seq FALFEULIY Wndiuicy 1dY Ysitbuter
‘ executable code loaded from a DASD 262 into memory 263 for
exécution by the CPU 2603FEhe publishing system logic 268
_includés a document collection routine 264 (depictéd in Fig.
_&4;;. 4), an organization routine 265 (depicted in“Fig. 6), and an
integ;ation routine 266 (depicted_inIFig. 8). The publishing -
system node.cah bé a clienﬁ”qukstation or implemented as a '
separate server node on the Web.
Referring to Fig. 3, the collection routine 264 is
invoked to create a collection.of'hyperlinked documents
based on at least one initiai seed document provided by a
user 305. Typical examples of hyperlinked documents include,
for examplé, Web pages spread.bver the various Web sifes
(130-150).'Anotherlexample includes independently published
~academic articles'with‘bibliographies. The organization

routine 265 is invoked to create an organization or




where the routine collects at |east one initial seed or core hyperlinked
documenf fromthe user 405. One of ordinary skill in the art wll

‘recogni ze,-in light of the present invention, that there are al t er ddt JAN:2006
ways of collecting the seed docunent(s), for exanple, by letting the user
provide -10 17 JAN 2006 the nanme or URL of each of these docunents
directly. Al t¥¢ractyeeyfon ghephreunentegol heetiane3tln Bbipr candéucilude
allow a user to select the seed docunent(s) froma graphical user ~ °
interface (GQUhierarckekeadpl syboneltentiicesa Soreerapplentehbaterteagd, Fig.
5) to allow the user to select a docunent subset of a Wb site fromits
site map. An s«pbbenen Thetineegsatisen trouttideaddét ionahvdRednest geke ke
coll ection 410. This is done by fetching the docunents in the seed

col'l ection specidsedrdetdecingrwiThesetHoCHIENESEi6AN3DE .| 9gaked Ee&a&h&
and/ or distributed across a network, for exanple, the Internet. ¥ e system

and nethod i destidn@sorthe Sypeabémksnenbsoses o §ﬁ08bﬁ'ﬁg\a'“§ﬁt aﬂgggggds

these referenced docunents (e.g., those pointed to by URLs ded

in a Wb page @Sc@heReOr s iﬁéOcéffe$915ﬁ9té0?%%Ehﬁtep6FSSEBeE”¥§B%%?%Od

contenpl ates. different 1 nplenmentations of above system an

According to afe SHbOCLITERE1 Pfpd Nes BEEE200 VRRLERD. aficnifetoCR AETLRE

stopping criteria for the expansion. criterion i ance

ggfy'fﬁgd doCURBPt SxafSle, CEEPLEge OndRd FUSE ALSL 3OS 8£r£$gp8§893gtggtthe
- object. |

The publishing routine is invoked to process the.
integrated document 320. The publishing routine creates the
final (printed or printable) butput as specified by the
usér..The publishing_routine can create a printed hard copy
or pub;isﬁ the content in another médium,.for exampie, a
writing tb a CD-ROM. The system and method can also deliver
a fax document or prinfable_electrohic document (e.g., in
Lotus Word Pro or-Portable Document Format (pdf)ﬁ etc.).

Abcording to Fig. 4, a seed document routine is invoked
where the rqutine collects at ieast one initial seed or core
hyperlinked document from the user 405. One of ordinary
skill in the art will recognize, -in light of the.present

ihvention, that there are alternative wayé of collecting the

seed document(s), for example, by letting the user provide

-10-



docunents directly referenced (or pointed to via the hyperlink) by a seed
docurent and the docunents referenced by those docunents (directly ;
sreferenced by. the seed _11 1 7 JAN 2006 docunents) will be incl udeb7i%Nt2IQ®
coll ection. Another .exanple of 'a stopping criteria is a reference count.
For.. exanple, a mninumreference count of two neans that a docunent has
to be referencdif fiang ¢edHRL 1af eFCh Hf ddeepe ddecwpertstdisect ¥k uded in
the collection. her constraints can include the source for the documents
(e.g., Wb sidkemmatierelyw oxygrapitigal theerat et @f fpodl cant benproivndedding
the last tinme the docunent was nodified), the size of the docunent, etc.
After the col letlowre issexpandeldetonmtdieséad tdatumert (s Jofnomna (§raphivagr
interaction routine.can be invoked to allow the user to browse through the

col | ection ancugtet eirete NS ¥ atfer docampne s did. cIheusses s@beainsp
repeat the collection process to conpile nore docunents. For exanple, the

user can nmodi fyntdersdopE NE CIELEr im Ao asth Gwldihé onsér s6edetogtngnts and
repeat the expansion routine to obtain-a new set of results. One skilled

in the art wldodgraani Ahsdth df Winad éih?e_Pfﬁei‘Esié‘i’@?%é’ﬁz ARhat there

are other stopping criteria for the expansion routine, for exanple,-age of

e e R AR N o 48 R U0 A OSUED adb ke Pb e
collection 410. This is done by fetching the documents in
the seed cqllection.specified by the user. These documents
can be located locally and/or distributed aﬁross a netﬁork,
for example, the Internet. The system and method identifies
ﬁhé hyperliﬁks embedded in eéch document and adds these
referenced.documeﬁtS'(e.g., those pointeq to by the URLs
embedded in a Web page as anchors) into the collection. The
present invention.contemplates.different implementations of
the above system -and meth¢d.

Acéording.to.an embodiment of the present invention, a
user can.define stopping criterialfor the expansion. One
ériterion is the distance from the seed documents., For
example,-a_maximum distance of two means that only the
docﬁments diréctly referencéd (or pointed tb-via the

'hyperlink) by.a seed document and the documents referenced

by those documents (directly peferenced_by,the seed

-lif



(PICS), a nmethod for. providing neta information concerning -12 1 7 JAN
2006+el ectronic content), inportance of a page (for exanple, identifying
‘the hubs/authority pages in a collection, where authority pages arel7 JAN 2006
authorities on a topic and hub. pages point to many pages relevant to the
topic, as discussed in the paper by S. Chakrabarti, et al., "Automatic
Resource ConpHPEuMeAtsy w&hfybengnGWp@ed|mn sheucoliecanonis Snoithbad

Text", Computer Networks and | SDN Systens, Vol. 30, April 1998.), size of
page (av0|d|ngexamgbepa§ea sboppbbgconntenta $hoat rpdeeshceThos@tskifdred in
the art can also see that there are different ways to create or obtain the

seed docurent (sxamfhe, alhenbathveefsrénceotbent s€edwdoguamat $hhgsed on
past hlstory of use of an individual or a group, for exanple, froma web

browser' s. hi stasyuseshenaRet8bé NgetOr&hOedboyt e PEEARI %%' 8% Lot 5RR 4265
creates structure for the collection of docunents provided

col l ection rouotem2fds t& 1Be PIRERIASE £ADEMENERT 1801 YERL Obggwe

representation is used in which each docunent 1s represent as vector of

Spec f1caliy, COEHHAlTe CHRARLINE heabuat £0x HAY S0EKRERR: (png-

SpeC|f|caIIy, each . docunent can e represe as a

~form (ai, ng si@d, dbﬁ%ﬁ% ePésnber dgﬁd afmgﬁgglba%ﬁon

95500|ated mnt ere the nhu
(including the last time the document was modified), the

- size of the document, etc.

After the collection is expanded froa the initial seed
documeht(s), a user interaction routine can be invoked to’
allow the user to browse through the collectlon and delete
any undesirable documents 415. The ueer can also repeat the
collectiqn'proeess to compile more documents. For example,.
the user can modify_the stopping criteria or edd additional
seed documents and repeat the 'expansion routine to obtain a
new set of results.

One skilled in the art wili reeoénize, in light of the
present invention, that there are other stopping criteria
for the egpansion routine, for example, .age of a document‘
(stop at old documents), ratings of a document (for example,

as provided by Platform for Internet\Content Selection

(EiCS), a method for providing meta'information concerning

-] 2~



17 JAN 2006 occurrences of the word. Alternatively, w can denote a

fynctien of the nunber of occurrences, for exanple, the square root 1c7f J»&I‘Piﬂﬂ '
‘nunmber of occurrences. View ng each word as a dinensi-on and the 6
correspondi ng count as the coordinate on that dinension, each docunent is
transforned int oint .or vector in a high ginensional space of word. A
clustering al gotEEHIPRLC HRFRRL ko APRQELRREE RS 3 P2ER i BOYi 98AMRLRBer  of
clusters or sup-col|ections specified by the user 610. There are nunerous
clustering metiéRRtBlwinanihe muesfarthendiylRagEhaty Aggatkartien, awhere
"Fast Al gorithns for Projected Clustering”, Proc. 1999 ACM SI GMOD
Conference, RHitheelphipagen anmeutdosriphes 6an 72, toépiahactl hbb. paghers

"di scuss a generalization of the clustering problem referred to as the

proj ected cl upeinnhg e epages v dwvarithet s utiset sopf cdi andisoasselie¢hed
are specific to the clusters thenselves." See al so, Charu Aggarwal, et

al., "On the tbr ipspeaf Bpid diialGatlenori zadt anl Sy stersohyt SUPRE¥HELEHe
Clustering”, Proc. 1999 ACM SI &KDD Conference, San D ego, CA, Aug. 1999,

pp. 352- 356, iCorigi BatsK, by e M NHE HEHSELSSk " StPeEvh 8802 64 URE8AENGLER
order to create sets of categories for classification of. docunents..."

isA:\‘ngoogi nf or Medson, TEQIP 1 O NEHISHIN G QNS Y S GRSIETVED. - 34, | apki 17
' 1998.), size of page (avoiding large pages, or not counting
short pages). | |
THose skilled in the art can also see that there are
different ways to create or obtain the seed document(s). One
a;ternative is to collect seed documents based oﬁ past |
history of use of an individual or a group, for.example,
from a-web-browser’s history cache.
Referring to Fig. 6, the”ofganization routine. 265 -
creates structure for the collection of documents provided
by the collection rdutiﬁe 264. In a preferred embodiment a
vector space representation is used in which each“documént
~is represented as vector of words (e.g., hyperlinks)
together with its count or frequency 605. Specifically, each
ddcumeﬁt can be represented as a term vector_of the form

~{ai, az ...,a.). Each term, ai;, has a word and a weight; Wi,

associated with it, where w; denotes the number of

-13-



supervise the creation of a set of related clusters, though wth sone
freedgmin defining and creating classes." The order of each document 7iJAN 2006
‘t'he sub-collection is deternined by i nvoking the ordering routine 615.

Al ternative approaches to the orderlng routine 615 are described bel ow

with reference to Figs. 7. and 9. Suggestive titl.es are .derived for each
sub- col | ect i orPEMELHR® %ﬁ(lqh%dﬂq t Helteyrnatgvelwppresiaat alanatte rany
alternative inplementations exist. In a preferred enmbodi ment, the nost

frequent occurundigiawraf e eutbeumtodtantionces e ficederampdaggesei ve
titles. The user nodification routine can be invoked 625 such that the
user can sel ectquee afodtheof silggeasimiwer tof |@scdrendes sUPi €Wl hgcéaoR Wbrd
i-nput an .alternative title. The user is also presented with the

sub-col | ecti onss andinarsitdidng tiie comesdgording eaeht $80tK88! £861HORa0E
t he docunent order within each sub-collection. According to the present

invention a ugertican Enaisiich, RaadRido@inidtt W 1 FaiPOBE rREQCES86 Y point
either in the formof attachable notes, or full fledged |ntroductoryp?

summary) par agi@phsccy Nid af Hﬁﬂ%:ﬂﬂaﬁorﬁeﬁl'é’ﬁédé’%@ &Ut élfhg

for exanple, where a guest editor introduces each artic

W th -a summargy g Cﬁflh%h'[?ﬁ.\,ﬁq:‘é?ﬁll%lgo thiesel Jeét%\kszoa%dr“tgnﬁ e%gkr?r%ﬂxvﬁurﬁiﬁngs

for performing i'nt stering 610 1s provi
the docunents ¢ clusters or sub-collections specified by the user 610.

There are numerous clustering methods available. See for

‘example, Charu Aggarwal, et al., "Fast Algorithms for
Projected Clusteringf, Proc. 1999 ACM SIGMOD Conference,
Philadelphia, PA, May 1999, pp. 61-72, in which the authors

_ “discﬁss a geneializatiOn of.the clustering problem,
referred to as fhe projected clusterlng problem, in which
the subsets of dimensions selected are speeific to the
clusters themselves.” See also, Charu_Aggarwal) et al., "On
lthe~Merits of Building Categofization Systems by Supervised
Clustering", Proc. 1999 ACM SIGKDD Confereﬁée, San.Diego,

| CA, Aug. 1999, pp. 352-356, in this work, the authors
discuss “supervised clustering'in order to create sets of
categories for classification of documents..l” using

“information from a pre~existing taxonomy in order to
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into sub-collections. The nethod can partition the docunments by
chronol ogi cal age of the pages, or clustering by URL/domains.

‘AIternatlver, the present invention skips clustering and only perfol%QAHﬂmﬁ
ordering of the docunents. For exanple, one can exploit the hyperlink
structure to performa breadth-first or depth-first ordering froma seed
docunent (sel esbpgrvisedtbs ssvastiearofpacbetedfcrifetkedncdnstesar, though
speci fication). For exanple, assume docunent 1 points to docunents 2, 3

and 4, docunenviRhpsomesfreedonumendefdninagdahd andaddaynentsldepqi’nts to
docunents 6 and 7. The. breadth-first ordering of the collectionis 1, 2,

3, and 7, essentialhyg, oadeeaci dacnnestumaeneolheehedsubAbbenaatiivel s t he
present invention can inplement a depth-first clustering, for exanple, 1,

2, 4, 5, 3, 6,détermifled by A@ﬁ@bﬁhﬁ? tﬁetBEdQ§EhB Ebﬁ%&n@”@?@'”ﬂﬂEﬁrhg%lve

nethod foll ows the hyperlinks unti reaches a dead-end (wher

addi ti onal hypgﬁ roksnaserbornd b?dérgﬁﬁ Pﬁg?lnﬁr6§F”§ﬁ8p88gggﬂﬂgg below

criteria. The hod then returns to a eve conti nUES

et Lﬁﬁé'g?edﬁﬁﬁ?ﬁﬁ%ﬁf@% Feerria Py %*@A& 2808 ERERBE T R 2R e 7 &
direct o0 or aphyiey fegarer %gghrsegeésme&fgk'% 5b O oL grgﬁﬁ'g'gregte; 0 Of

dgcyments 705 s di raph rsTa’view of "t he

prior to 9r9a”éfét&?fl 5889e99gggegﬁa99525§ é?tggggplve implementations

exist. In a preferred embodiment, the most frequent
occurring words in each sub-collection are used as
suggestive:éiﬁles.-The user modification routine can be
invoked 625 such that the user can select one of the

| suggestive titles for the sub-collection or input an

- alternative title. The user is also présented with the
sub-collections, and can modify the'compOSition of each
sub—collectibn or the document order'within each
sub-collection. According to the present invention a
usér can annotate the meta-structure in post processing,
either in the form of attachable notes, or full fledged
lntroductory (or summary) paragraphs (31m11ar to maklng a
derlvatlve book out of artlcles, for example, where a guest

 ed1tor_1ntroduces each article and follows up with a summary

of subsequent work).
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docunent and/or is pointed to by another docunent. Each docunent if .
represented as a node, and a directed arc from node i to node j is Hd&N 006
'if the hyperlink (or URL) of docunent j appears in docunent i. An order
gqueue is. initialized to "enpty" and is used to list the docunents in
order. The node with the highest nunber of outgoing arcs in the directed
graph is renoved fr%ﬁnQ%ﬁﬁ{ﬂ%ﬁ#y%umﬁéﬂﬁkfp¥dpeg g ofnt hBeoiBétigdeue
710. The nodes that can be .directly reached fromthe outgoing arcs of the
previously retAN@ienbie @@ harkeevided tfey @@Jéthmomangnﬁhﬁegp.cmentsme
met hod determ nes whether there are any marked nodes left in the directed
graph 730. |f kotofswmcedklesbignadf The keethodiesantparhbtéoni thet he

hi ghest nunber of outgoing arcs is renoved fromthe graph and added to the
end of the ordiecunpreie H0ch Adreo hed hodll tdapsn oft then pegeshedhecltbereinagr e
any unmar ked nodes remmi.ning 750. If not, all the nodes. are in the order

queue whi ch prioyies/ddes Disera bfe trivet 1 oy Tetlie optéeeht OtnveA?idn7sitANs
2006 According to an enbodi nent of the present invention depicted in Fig.

8, the cross reheseaensy tandYRELY | kst GFifs ér@&%d@ﬂizﬁ% OF oeke 886cuMbhbisn
the collection of docunents, for each docunent, all hyperlinks pointing to

that document pe¥ Gidlftd figk ddh eS8 ratk Bk » s Brh8ehPet 8507
cfoss reference is added to the hyperlinks. The Tootnote 'points to the
correspondi ng KockENtS ﬂBbé&EHLffEE%ié%“déﬁ%h-first ordering from a seed
document (selected based on some ueer specified criterion or
user specification). For example, aseume document 1 points
to doeuments 2, 3 and 4, document 2 points to documents 4
and 5, and documeént 3 points:to documents 6 and 7. The.
breadth-first ordering ef_the collection is 1, 2, 3, 4, 5, 6
~and 7, eesentially, ae each document is collected..
Alternatively, the present invention can implement a
depth-first clustering, for example, 1, 2, 4, 5, 3, 6, 17,
apd 4, According to the depth—first embodiment, the method
follows the hyperlinks until it reaches a dead-end (where no
additional hyperlinks are found in a document) or eome
lpredefined criteria. The method then returns to a higher
ievel and continues collecting documents for the next
lhyperlink. More elaborate ordering methods are.addreesed in

: Fign 7.
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.«chapter nunber. A table of contents is created for a collection in block
810." (xher features such as index, table of contents, tables and/or]7 jAN 2005
‘figures, summary of hyperlinks, and glossary can. al so be added based on '
user needs or preferences. In addition, the present invention contenplates
alternative inplenmentations. for_creating a sub-collection, for exanple, a

user can repeat th&ederiag f¢ Fdchod depidiestad) Fhaph 68 Freated to

sub-coll ection recursively to create a hierarchy of sub-collection

Al t er nat i vel y representy gerddlile odtinc o @ ubameadd ety exf tdp@meanttes a7 05.

hi erarchi cal sub-collection as shown in Fig. 9. As in Fig. 7, the direct
graph represeffdts o refctteve giepinest acolilesctoforthies desaiheast st hasmifor
creating the sub-collection. Also, as in Fig. 7, each docunment is
represented aprdorode. drigemizatiioect d@khchgidrpiunteeiy esanitad itan afotter
docunent collection, the node -18 1 7 JAN 2006 with the nbst outgoing arcs

fromthe direclremdnPRnd/RRr aseicaited @b Wie et iddninant] @hds
sel ected. as the anchor node of level 1 of the hierarchical docunment

organi zati on Qe mARNG &t hepiedentdd a6t lay nRRid)t @td & R¥ Adtaeinghors figde,

those with an outgoing arc that directly points. back to the anchor node

‘are also desi goaked 33 el 41 100deRiePid (Hae Hypwall ihinodss e qgler ed
jaccording to the nunber of_gut90|ng I'i nks fromeach node 91%ﬁ?f.e., nodes
with a higheypumask Y lalpp%%fsaqlﬁe%o@u%%ﬁ:) -i.k1Ar_1a ocr%fé&t Juede® SE1
initialized to “empty” and is used to list the documents in
order. The node with the highest number of outgoing arcs -in
the directed graph is removed from the graph'and added to
the end of the order queue 710. The nodes that can be
.directly'reached_ffom the outgoing arcs of the previously
removea node are marked (if  they afe.not yet marked)_720¥
The method determines whether‘there are any marked nodes
left in the directed graph 730. If so, from the group of
mérked.nodes, tﬁe node with the highesf number of outgoing
.arcs.is removed from the graph and added to the end of the
order ‘gqueue 740. Thelmethod then determines whether there
~are any:uﬁmarked nodes remainihg 750. If not, all the nodes.

are in the order queue which provides the order of the

document collection.
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1 in block 920. For each level k node, the level k+1 nodes under it are

t hose nodes pointed to by |level k's outgoing ares,, but not yet assigﬁ ﬂl§@ﬁ
rot'her riodes at earlier levels or nodes: preceding it at the sane Ig e

in block 925. The net hod determ nes whether every node has been .assigned
a level 930. If so, the routine is conpleted. O herw se, the method
det er mi nes whet her Atberding &anyanodebodsseghedft bheepeksient iimviemdt ilcast

i nvocation of block 925, in block 935. If not, those parts (docunents) of

the .directeddgpaphetisinoFigeaghabhe trosst hefameheesnade hiyperliodes)are
identified so far. Block 905 is repeated again to select another anchor

“node from theregpakBHNGNUBASESKIBEY, MOLhianshef chNeecataph Jf idoduRrrRERNt ed
by one in block 940'. -19 1 7 JAN 2006 As nost information is now avai | abl e

on the Interngpyl BachhBokbamane! %W&h B%@%l@thYBgﬁht'ﬂK%dt@o%‘rﬁ%‘imd%c&r{é%t
present invention provides a systen1and nmet hod” for devel opi ng detail ed,

compr ehensi vea,andabftegiahed AUl peaktkonsal EARbAinch?ash 2B kb dl:  seed

hypertinked docunent i ng istribution sérvice is prOV|

This service e&gg'd%afeéeﬂegeasfgad@dpk'nkhgghggaéﬁlpg@d'&ﬁ%ngba%% Les

are provided, SHehT&§5°FE86 ving copyrlght I'sS eac SCumen

packagi ng, i EPHB: FontHanaPsr e SRR RibE BBhGPaLE % BReE: pRsititl amy

AL o 88 atoh g BUCaAR S SRR B HARE FELL S0P The

collection_in block 810. Other features such as index, table
of contents,'tables and/or figures} summary of hypérlinks,
and glossary can also be added based on user heeds or
bréferences.

Iﬁ addition, the.présent invention contemplates
alternétive impleMentations for créating'a sub4céllectioﬁ,
for example, a user can repéat the cluétering method
depicted in Fig. 6 to each sub-collection recursively to
create a hierarchy of sub—coilectibn. Alternatively, the.
‘hyperlink structure can_be explored to create 'a hierarchical

' sub—collection as shown in Fig. 9. As in Fig. 7, the direct
graph representation df-the document collection is used as a
_baSe for creating the sub-éollectibn. Also, as in.Fig. i,
'each document 1is represented as a node. From a dirécted

graph representation of the document collection, the node
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can alter the document collection (as in the user interaction routine
(415) in Fig. 4) or nodify the chapter or section title of the conigs'tiOn
+(as in the user nodification routine 625 in Fig. 6) through, for e Ne2000
a Web browser interface or word processor application at a client work
station. Those skilled in. art can see that various additional services
can be incl uded.thFaheexergl eyutiguel gy esers fironenthendi xeaot éd of najeh
tracki ng/ delivery services for the docunents, either through a

"return-recei pieprsimeidsiod |@re tdodunadnt axsi 1e@dt Porf of s esebé bt S4IcChs ashe
‘Louts Notes) or use of a -20 1 7 JAN 2006 tracking system (such as that

used by Feder alndreRr 88de foir 1dWal deld v eiid t Bkd Wéh Déa PhaséeméAly printed
docunents. The present invention also allows for (1) publishing (on paper

or in other mMegighil06aldny o=l Lovsl bhe Mm% ek ) péﬁ&@é&'ﬁfoo%rtrée

publ i shing/printing at a | ocation near the end user where the cust an

Dubl i Shing . mer RO pr oot e CaTLalT o <11 Bl ore oy oy Saed
to authors of the GURIRCHSi(l, Goq U Lok adl, ARRIBNLS)g ofs e Lt P Bhed

docunment bassi copl es” printed Ing descr

colTectfon of Hsertion ke Bocumdhties 147 STt ety S il Sae

vatiations Ca%f outgoing links from each node 915 (i.e., nodes with a
higher number will be ranked higher). k, a counter, is set

g to 1 in block 920. For each level k node} the level k+1

nodes under it are those nodes pointed to'by level k’s
outgoing arcs, .but not yet assigned to other nodes at
eariier'levels or node3~preceding it at the same level k,.in
block 925. The method determines whether every node:has been
‘assigned a level 930. If s0, the routine is completed.
Otherwise, the method determines.whether there is any node
assigned to level k+1 in the iast invocation of block 925,
in block 935. if not, those parts (documents) of the
directed graph is not reachable from the‘anchor node (or
nodes) identified so fai. Block 905 is repéated again to

select another anchor node from the remaining unassigned

"'portions of the graph. k is incremented by one in block 940.
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be made by persons skilled in the art in light of the above teachings. It
is, therefore to be understood that changes nay be nmade in the partifflﬁﬁ
“enbodi ments of the invention disclosed which are within the scope and JAN 2606
spirit of the invention as defined by the appended clains. Having thus
described the invention with the details and particularity required by the
patent |aws, what %S dNeshslnfermetierdis proveavatlahleconetbePintarnes $nt
for in the appended clains. -21 1 7 JAN 2006 -22 Cainms: 1. A nethod for
creating a nettheloterrent dielprpajey ohehgpeptinked dotlmethtsg shel paskenne
hyper|inked docunent based on a seed docunent; resolving an anchor in the
seed docunent iameraniabjmodvides he sypeshi akedndobodensy deeéesgnayng t he
anchor and the object based on respective |ocations within a neta-

docunent ; or gatétza ¥iged hecamp retvdesli voc uakat i ey thee S epdo HOEHEOAS from at
representing each hyperlink as a dinmension of a correspondi ng docunent;

determi ning a feaguenty ofitench dvaeripk:) tetédi dgcihdhi Nk fregyeRRYLgs @
coardi nate on a correspondi ng hyperlink di mension; and clustering eacﬂ

docunent as a MREIOIst 2ibut 18 hade§ ke Ci@%f(?ﬁicﬁecﬁr?tﬂiggc ic&ﬁﬁ%&irf&&g

the steps of: collecting at |east one hyperlinked docunen ase h a Seed

document ; resql Mdub AF AN ik F48 13556k JOSHIRM o A0 S0 PPLEST LD the
hyper|inked documnent; : _
provided, such as resolving copyright issues with each
documenﬁ_source on behalf of the user. Also éontemplated is
- a method of providing packaging, distribution, and/of
delivery services. The distribution and delivéry services
' can-be-either in hard copy or printable soft copy. The.user
can alter the document colléction (as in the user- "
:interactiOn routine (415) in Fig. 4) or modify the chapter
or section.titlé'of the composition (as in;the user
modification routine 625 in Fig. 6) through, for example, a
Weﬁ-bro&serlinterface or word processor application at a
client work station. |
Those skilled in art can see that various additional
services can be included. For example, the present invention
can includé‘tracking/delivery services fof the documents,

either through a "return. receipt" protocol (similar to that

available for e-mail such as Louts Notes) or use of a
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-

réferencing the anchor and the object based on respective |locations within
a neta- docunent; organi zing the collected docunent and the seed docuggw%nzn
and ordering the collection breadth-first. 3. A nethod for creating 06

‘met a- docunent conprising the steps of: collecting at | east one hyperlinked

docunent base . see $¥) .. Fesol.vin n,anchgor .in_the seed docunent
and an obj ect q-irg%}ﬁle&ﬁy%e %CHKEE%H%C et qf%%ﬁ@ﬁc‘?%%e’f%t FRhoF s nﬁofhe
obj ect based respective,locations wthin a ta- docunent; organizin
t he coIIectedqgﬁidﬁgth%ﬁﬁfQWﬁF RIREHtca p?ﬁ%ﬁﬁ@r@P@%@ﬁ%@ﬁbech@n
depth-first. 4. A nmethod for creating a neta-docunent conprising the steps
of :  coll ecti Y& eatveliel My pekie mdekPvibcimentl bagwel beh ing ebon doapeent ;
[ R\ LI BOO] 7055. doc: AVC 1 7 JAN 2006 -23 resolving an anchor in the seed
docunent and. & o} extheth medl ey plerda hkied Hoklowed ;by radfifppiicg ngot heé2 anchor
and the object based on respective locations within a neta- docunent;
or gani zi ng t herafwsttiedat ehdoicuvieng/ ranih titey seedh dozeateitn medr nilmg end user
docunment with the | argest nunber of connections as an anchor of a first
| evel ; defi ni ndhearsy thor wusttomsoi rdaad ficclboyup heh e rdduoumennd @iofedt g, back to -
the anchor as a first level node; ordering the first |evel nodes ‘based on
t he nunmber of nodedreanh enibtinentelomade predent oinegit Bt ghuld BASH 18y
second | evel including docunents pointed to by the first |evel and

method provides for collection and distribution of royalties

to authors of the components (i.e., collected documenfs) of

. * '

the integrated document basall on the number of copies

printed.

Having described embodiments of a system and method for
creating ‘a unifiéd'printable collection of hyperlink'
documents, it is noted that modifications and variations can
be made by persons skilled in the art in light of the above
'teéchings. It is therefore to be understood that changes may
be made in the particular embodiments.of the invention -
disclosed which are within the scope and spirit of the
invention as defined by the appended claims. Having thus
described the invention with the details and particularity
required by the patent laws, what is claims and desired

_ptotected by Letters Patent is set for in the appended

‘claims.
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not yet pointed to by another node; conpleting the organization upon
determ ning that all docunents are assigned a |level; defining a docunent
*with the | argest nunber of connections as an anchor of a first |evey JANQNE
determ ning that no docunent was assigned to | ast defined |evel; and
defining an additional |evel including docunents pointed to by a next

hi gher |l evel and not yet pointed to by &ndther node upon determ ning that
a docunent was assigned to last defined level. 5. A nethod for creating a
met a- docuneliMgonprising the steps of: collecting at |east one hyperlinked
docunent based on a seed docunent; resolving an anchor in the seed docunent
and an object in the hyperlinked docunent; referencing the anchor and the
obj ect based onl.r espkeatethod fbmeatingmanm-abcmmé@npmme%psmd publ i shing

t he neta-docune i ncl udi ng cross:referenced docunents, wherein the step
of publishing |‘r‘|)i]1e gﬁﬂ%t %‘FE‘ ypsthinked dgeuragns based On@éﬁwcuﬁﬂﬁ%e mai ling. 6.

A conput er progfemlagaguﬁ;hopwmé ge%uaecun?en@mw &WE%@@M&&%&Q

conmput er readabl e program code enbodi ed therein cre

met a- docunent , Tefrsensingplie enchaszd she opjeogbasad epdesyientiveh k)catmm uvighin pr mgtaam
product co rrI%n.pg: [ R\ LI BOQ 7055. doc: AVC 1 7 JAN 2006 -24 conputer
readabl e program’'code for collecting at | east one hyperlinked docunent
based on a seedorgarizing tie;colle@idoeimenada esepd dguaighgode for resolving an
anchor and an object;, ter readagléll program code for referencing the
anchor and the ‘i?b‘ieé?‘ltmﬁﬁ ygerlink asp dimentian phe eeTespanding dacHments

met a- docunent ; &@gﬂ;ﬁpﬂ@é a HEQHAR) gf&mgmrgpde for defining a docunent with
t he | ar gest nunber  of
- defining’ h)i)ﬁhnk frequency as a coordinate on a corresponding hyperlink dimension;

<

and

clustering each document as a vector.

2. A method for creating a meta-document comprising the steps of:

collecting at least one hyperlinked document based on a seed document;

resolving an anchor in the seed document and an object in the hyperlinked document;

referencing the anchor and the object based on respective locations within a meta-
document;

organizing the collected document and the seed document; and

ordering the collection breadth-first.

3. A method for creating a meta-document comprising the steps of:

collecting at least one hyperlinked document based on a seed document;

resolving an anchor in the seed document and an object in the hyperlinked document;

referencing the anchor and the object based on respective locations within a meta-
document;

organizing the collected document and the seed document; and

ordering the collection depth-first.

4. A method for creating a meta-document comprising the steps of:

collecting at least one hyperlinked document based on a seed document;

[RALIBOOJ7055.doc:AVC



coll ections as an anchor of a first |evel; conputer readable program ﬁode
for defining any docunent pointed to by the anchor and pointing to thé JAN 2006
ranchor as a first |evel node; conputer readabl e program code for ordering

the first |evel nodes based on the nunber of nodes each first |evel node
points to; conputer readabl e programcode for defining at | east a second

| evel including docunents pointed to by23t‘he first level and not yet

poi nted to by anot her node; conputer readable program code for conpleting

t he organi zat i aiesalpiog anlestcboninthegged dbeument dndobmoabpesh irstha hppeakiskedechmentievel |

conput er readabl rogram cqde faor, defini docunent with the l.argest
nunber of  connSIFTTSHE B8 aneox and e ghieet bipd on TERRSFN R, ke s TR Ao P at
no docunmengoct@en@ssi gned to |ast defined |level; and conputer readable

program code for defining an additional |evel including docunents pointed
to by a next hi¢BEeHzingtheicobgetrdiocumentiand thetssedfocaimsitier node upon

determ ning t ha&eﬂ%inggzﬁg Coht Wikh e ?Arg&?quxtng?rj @ﬁéonqg{tioﬂgqs !aﬁva%khogdfga'd‘ﬁrst

conput er program pr npri sing: conputer usabl'e nmedi um havin
conput er rleadabl e program code enbodi ed therein for creating a

nmet a- docunent, .conput er readabl rogram,code,in t.he, c er_ program
Dy oductconpr | MBI SEUROT SN to Ny U ARHOE Btk PRGHNE BRakIB e BT Fhet
one hyperl fikkrdeldRgeiment based on a seed docunent; conputer readable

program code for resolvi g_l? an anchor and an object; and conputer readable

. J .
progr am code f ofrderétecthe fiest lryeknodesbrspdbon thedupher ofyjades cash sy love! nodeioints i ve
|l ocations yw.thin the nmeta-docunent, [R\LIBOO]7055.doc: AVC 1 7 JAN 2006 -25

l/. o defining at least a second level including documents pointed to by the first level and
not yet pointed to by another node;
completing the organization upon determining that all documents are assigned a level,
defining a document with the largest number of connections as an anchor of a first
level upon determining that no document was assigned to last defined level; and
defining an additional level including documents pointed to by a next higher level and
not yet pointed to by another node upon determining that a document was assigned to last

defined level.

5. A method for creating a meta-document comprising the steps of’

collecting at least one hyperlinked document based on a seed document;

resolving an anchor in the seed document and an object in the hyperlinked document;

referencing the anchor and the object based on respective locations with a meta-
document; and

publishing the meta-document including cross-referenced documents, wherein the step

of publishing includes one of, printing, storing, faxing, and e-mailing.

6. A computer program product comprising:
a computer usable medium having computer readable program code embodied therein
for creating a meta-document, the computer readable program code in the computer program

product comprising:
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wherein referencing includes providing one of a footnote, an end note, a
table of contents, and an appendix to one of the anchor and the object.

*A conputer program product conprising: a conputer usable nedlun1haW7M@NZWB
conput er readabl e program code enbodied therein for creating a

nmet a- docunent, the conputer readable programcode in the conputer program
product conprising: conputer readable prngan1code for collecting at |east
one hyperlinked docunent based on a seed docunent; conputer readable
program code f ovomesa| readableaprograohocodeafod catleasingeattleast omp Utypsrlnbedidbéument
programco&i for refe ncugg t he anchor and the object based on respective
| ocati ons EF%IH fﬁ@ ocunent; conputer readabl e program code for

organi sing the gahpRsitredablep wgediﬁc@dwom@olsmgdn afiléHot BRIAn object,COMpUt er
readabl e program code for representi ng each hyperlink as a dinmension of a

correspondi ng dewuHetreadablepegipmy codaden wefgsensiigathe coekorand theobierh haseon
frequency Eefs &ﬁ%lo@t?o%r lelﬁm the&%[%’&btcﬁﬁ\eﬁteadabl e program code for defining

hyper | i nk quency as coordinate on a’ correspondi ng hyperlink

di nensi on; and mmmaretadabh@hgrmmodglf@rdeﬁnmg o docunientstvigh ithreglaegestnuchotew i nt
as a vector A conp ram product conprising: a conputer usable
medi um havF?'}beCEWﬁlaEFn‘ﬁ‘@ “ﬁ}"’dgram code enbodied therein for creating

a net a- document gofiRerGeARAVIcProdrBA LR ForlIcOBE M § Ad6urhéht oMt BE aRdHIGr am
product conprising: conputer readable programcode for collecting at |east

one hyper | prfkeaintingda thananchesas e firs fevgl madéd document; conput er readabl e
program code foEorﬁ 8'r¥zlcf391e§[-ltgl"fli}ﬁ@8& Bp&d@ﬁn%?g .lev%pﬂ%ase H%E AR ©

program code for erencl n &hch j ec
[ of nodes each first level node points to;

computer readable program code for defining at least a second level including
documents pointed to by the first level and not yet pointed to by another node;

computer readable program code for completing the organization upon (determmmg
that all documents are assigned a level,

computer readable program code for defining a document with the largest number of
connections as an anchor of a first level upon determining that no document was assigned to
last defined level; and

computer readable program code for defining an additional level including documents

pointed to by a next higher level and not pointed to by another node upon determining that a

document was assigned to last defined level.

v 7. A computer program product comprising:

a computer usable medium having computer readable program code embodied therein
for creating a meta-document, the computer readable program code in the computer program
product comprising:

computer readable program code for collecting at least one hyperlihked document
based on a seed document;

computer readable program code for resolving an anchor and an object; and

computer readable program code for referencing the anchor and the object based on

respective locations within the meta-document,

[RALIBOO]7055.doc:AVC



respective locations within the neta-docunent; conputer readable program
code* for organising the collected docunent and the seed docunent; and
'[R\LIBOJ 7055. doc: AVC 1 7 JAN 2006 -26 conputer readable program coflg fANr2006
ordering the collection breadth-first. 10. A conputer program product
conprising: a conputer usable nmedi um havi ng conput er readabl e program code
embodi ed therein for creating a meta-docéhent, the conputer readable
program code in the conputer program product conprising: conputer readable
program code f owhereinl referéneingaincludess prooidinghyie of ianfoethott) aunendt notbas esblowrf a

seed docunent; conputer readabl e program cqde for resolving an anchor and
an obj ect ; “EBH5LA a‘?@&&%\‘ﬁ?‘&%&ﬁ%@%@ag}e@ﬁ%renci ng the anchor and
t he obj ect based on respective |ocations within the neta-docunent;

conput er readabl e program code for organising the collected docunent and
the seed docun®nt; Arempéaprrogiemypsedisbrempiisttg am code for ordering the

col l ection depth-f]j . . 0 I .Shng: .
conput er usabl epﬁéa Lﬁ%rr] lﬁé‘g}le r‘%'gé d@%%}{"g c@ﬁéﬁ%ﬁ%ﬁ%&%?&%@}&%@é e@’?@%&? Zhde rem
therein ffr cegading b mgetadoomiment deucomtiuter tréeelable ppegrem codadathecoppagr progeandle

I n the conputer progr,am product conprising: conputer readable program code
for col | ecPioHBet&PMPESRE: one hyperlinked docunent based on a seed document:

conput er r eadablginfihQ HedWbOpDglafl c5RS RIrVdoNBety ANCAR o paflinkBd A6éument
conput er readabl e program code for referencing the anchor "and t he obj ect
based on based on a seed document;
computer readable program code for resolving an anchor and an object;
y . computenweadable program code for referencing the anchor and the object based on
respective locations within the meta-document;
computer readable program code for organising the collected document and the seed
document; ..
computer readable program code for representing each hyperlink as a dimension of a
corresponding document;
computer readable program code for determining a frequency of each hyperlink;
computer readable program code for defining hyperlink frequency as a coordinate on a
corresponding hyperlink dimension; and

computer readable program code for clustering each document as a vector.

9. A computer program product comprising:

a computer usable medium having computer readable program code embodied therein
for creating a meta-document, the computer readable program code in the computer program
product comprising:

computer readable program code for collecting at least one hyperlinked document
based on a seed document;

computer readable program code for resolving an anchor and an object; and

computer readable program code for referencing the anchor and the object based on
respective locations within the meta-document;

computer readable program code for organising the collected document and the seed

document; and
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respective |locations within the meta-docunent; and conputer readable
progtam code for publishing the neta-docunent conprising the
*cross-referenced docunents, wherein publishing includes one of, pri At7i Jr‘@‘ 2006
faxing, and e-mailing. [R\LIB 00 ]705 5.doc: AV C
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computer readable program code for ordering the collection breadth-first.

10. A computer program product comprising:

a computer usable medium having computer readable program code embodied therein
for creating a meta-document, the computer readable program code in the computer program
product comprising:

computer readable program code for collecting at least one hyperlinked document
based on a seed document;

computer readable program code for resolving an anchor and an object;

computer readable program code for referencing the anchor and the object based on

/ respective locations within the meta-document;
“ compﬁter readable program code for organising the collected document and the seed
document; and

computer readable };ro gram code for ordering the collection depth-first.

11. A computer program product comprising:

a computer usable medium having computer readable program code embodied therein
for creating a meta-document, the computer readable program code in the computer program
product comprising:

computer readable program code for collecting at least one hyperlinked document
based on a seed document;

computer readable program code for resolving an anchor and an object;

b computer readable program code for referencing the anchor and the object based on
respective locations within the meta-document; and

computer readable program code for publishing the meta-document comprising the
cross-referenced documents, wherein publishing includes one of, printing, faxing, and

e-mailing.
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