: €3eDQLLM O@P6PTDQWwW /' ( i 1 SEP 2004 AGGREGATI ON OF CONTENT. 2}\53,&;;’31%004
PERSONALI| ZED DOCUVMENT BACKGROUND OF THE | NVENTI ON 1. Techni cal ' Fi el d e
present invention relates in general to the creation of an electronic

docunment and in particular to the generation of an eIectronijMﬂWﬂMNﬁWﬂMﬂﬁ a
conposite of reference docunents. Mdre particularly, t-hP pr on
relates to a nethod, system and program product for parsing refergnee
materials or segnments of reference materials and aggregating the segnents

in an ordered xE@Recat Lok SRt BoRTPAF SR | 28 i OgHEN! havi ng
navi gati onal affordances. The present invent?%ﬁkgﬁgégge %?es 0 a net hod,

system and program product for indexing and formatting personalized

el ectroni ¢ docunents base T %ééegﬁkﬁ%ﬁﬁ{gf' 2. Description of
the Related Art: Synthesi%%ﬁkﬁﬁgsongggze o R utilizing one or -

nore other sources of information as reference material is a conmon
function ip tod?¥'§ academ. c gnd busi ness environnent. Students and
prof essi onal s af TRe"HFE n'd&ifre to conpile information (or data) from

al ready published sources to create their personal work. For exanple, a

hi story student_witing a conprehensive_paper on the Anerican Revol ution
may utilize hi sTOFyPHhBOREL mBWEPAPER 6FLpEEFNAR deneshéstoahbenore recently

written aceoedtsohodndahneeb8etbantCadatimbasesnaSYehpasttPB1ar o+ - ~ —
200g the generation of an electronic document as a composite
of reference documents. More particularly, the present
invention relates to a method, system and program psoduct
for parsing reference materials or segments of reference
materials and aggregating the segments in an ordered
manner to create a personalized electronic document
having navigational affordances. The present invention
also relates to a method, system, and program product for
indexing and formatting personalized electronic documents

based on user suggested keywords.

2. Description of the Related Art:

Synthesis of personalized documents utilizingTone or
more other sources of information as reference material
'1s a common function in today’s "academic and business S
environment. Students and professionals alike often
desire to compile information (or data) from already
published sources to create their personal work. For
example, a history student writing a comprehensive paper
on the American Revolution may utilize history books,
newspaper or journal articles, and more recently written

accounts found in electronic databases, such as the

R
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2 Internet, as references. In a typical docunent synthesis prOGébigﬁéhQﬂ04
rel evant conponent parts of the reference material are included in the
created docunment. The created docunment generally is conpleted with a title,
an index, reference section, and thepwiter's personal comrentary |inking
the data together in a cohesive format, etc. The fast growth of the
Internet, due in part to the vast amounts of information currently
avai | abl e batétnehasakedetfertheeknt ernet b@p@ﬂhmgdeﬁam@ﬁttBFHBH@Ei%ti|ized
resource f Eogggg ret ievah. Present use gf the Internet allows for a user
to enter a search’ quéry AfdSVaB&i V8™PPHSPEsPBRsd P6 the HEERYENA§pert ext
links to shdesroaltheel nhelnatdwher eneekevantdi abenmahion tethe search
guery exis Se %Q t?e Bresent Inteiget,environnent, nost of this information
i's found at’ Wb Si teEURFREt 84GF EhLKyper ERPLARFRUSLFAnguagkleHTID) . The

i nformati omdesxf ouaderanpebsdocusBnt snawbhehwtepdrt 9 gxhibhtan article or
page | evel &&ﬁgu%arity k%e., the entire docunent remains as a single block
during edi T HgC ARd" r TEBAHPAI hgewit e of A8F CRBE uRRNE sColdRENiet i ng sear ches
on sites cfeated, weth. HTML generally results in hits, sone of which are
based solely on an occurrence of a single word within the web site
associated with the hypertext |ink. The docunents containing the single
word hits are gemerahky ypvmterbal the theeﬁﬁéfphd@étiﬁfﬁaf€t?én@ﬂﬁ
nonetheleaiisﬁdso i{ a gser desires to access the section of a HIM
docunent th TORLRFAsCL TRFATTACLRAR SREFERCHuetyalitelaser has to

downl oad (hae.ledped whéhintbisecoppubRIingyshem £t hge. et iy e, dpcugent and
search thﬁgy hit. SO gf a user desires to create a conposite of two
docurent s ‘cont &l 1 ng°h $8h7chehieryalt hePrefeny Use of the Tnpegn@tuser has
to link thelldocunent sainséhets entéretysosreonphete admnual; gut and paste
of sectioqﬁﬁﬁg %Qg docygents in a%mord processing application. During
manual docunent 3ynthesis, TEREY doltRBhT T af 12F° rleads: th ctighthhe entire
ref erence Treteriat , wisetect slevamt ghhfghtst seet i ©nshof sd it @ este r GOPI €5

t hose secgg§y§%§ntoIQighnotggookt0£ on his conputer. The drafter” then
repeats the process fof Thet neXt’ referehte PRIErSHIC i n BoHe ¢hst ances, al

reference thiteriafermreidnrss feadd andvbheni the drafter ganeful ly sel ects

i ndi vi dualy, L4 m. each refere s he creates his docunment. A
simlar process (?}géulﬁl%%w§kg%n$%a?%eﬂ£ﬁé® r om & AeheptSthat the
ref erence friaired i b web avdadladshes el eiciclont @ad | o Thei shrafdera Feadset hr ough

several sources, of) anline.lnf i on. and sgl ects relevant portions to
i ncl ude in his,per§%ﬁ%¥i§%%gﬁg%€§%%1.lT%é’r%ﬁ%ﬁ%ﬁ 1 Hort9 0% Hay then be cut
and past ed 2 ¢opi et 3 nsBowke dbheek nannierg | edic oot proOCESSH N ng
applicati Mﬁmed@qélhe&'o&hﬁemualégné&m% b:%/ea;[pcenedsr a(;‘ ter, E%Ot h of the

n

above net hods of personalized docunent synthesSi's are ekt 'y tine
consum ng AP G519 e SAEML paene el By | 52 swers tive huser, nesed yofii shes to have

a_gr oupi ngioferr &l evanisdal 5Bt) ofh ISR er LA, €as] Y. reference, by
e

accessing a single docunent at a |later date. generéFjgé(%dﬁ?§ of

informati 6h 8T VErY Wk o3l haist v owwe el poi drtie yhypre ittt nitetinet ; however

no resopr%@@d@h@éﬂ@@;c&g&ﬁgﬂ%%@@iﬁﬂ?%dﬁcﬁ )l eted at these sites.
Sonme prior works have discussed the

generally immaterial to the search but are returned

nonetheless. Also, if a user desires to access the

section of a HTML document which contains a term in the

search query, the user has to download (i.e., open within

his computer system) the entire document and search

through it. Also, if a user desires to create a

composite of two documents containing a search query, the



-1 ~ ~,~~ 2004 4 concept of aggregating nultiple docunents on t he] V@Eﬁ rg[}glf
a $i ngl‘é document. For exanple, U S. Pat. No. 5,929,090 discloses a
classification systemby which itens are placed into categories and
subcat egori es based on content using jreta-data attributes. The
classification systemutilizes an apparatus which searches a database and
organi zes search results into a set of nost relevant categories to enable a
user to obtEaT &vdsy tchdsierk edor dboauniagh sarien rtéﬁleeL\Lar@_tntilmt'yA@rV‘g May Thlh'[]'f
Atl anti 19 -l 0 [ IS reprinted using p
-;I)-:] gt of:o?nalt&%%tn@s%/aarﬂ]a cﬁ%ledcﬁ?cmﬁgjei%]s et/esgjcfo\r%%ég}loélsussﬁ%htt °, the author
descri bes & vEGHIGeptirofa avarhex dedscey Fipe lnerex cdevi ce facil i tates
information discovery and information synthesis for reuse. The article also
di scusses associ ative indexing by which two or nore i gf;or ﬁtl _oln itens are
P eri-die treyrd anle it lerand yihénecrieat itdie ofo canenai
?ggpgggﬁ?i %y ; sectian of. pernt drfeyr; i r%f qr réati Qn i tens. Nei t.h(ir of the above
ref erences giasgl 0s€ navi gtarﬁeor% etg}ef or é:arlfcesre( ie.rg.n,cepW§ieEéP i ndi cat or
havi ng per €€ileed sproopéritghdsi gttt Sendiicatse® thowtsaretthi n@psl@@uﬁdlo}@% f
ili \whi ch .per.m rsonal hzed docunent synthesis from
lrJEa: lai/gﬁ?/ fgf@gﬁ%’?&) nlg{t%é)r ?lzi]ps r%tgeb%rogiéﬁt ra)i%n\;]ea%t icgrl{lpngggni 215 that it would
be advant ag&eds etro thave ra prettirod;hes yatoems sarfe rprtogr aamgmr ]?]:d_tfefrreh?{e par si ng
[ - terial .nto _camponent rts and efficiently
Synt hesi 21 8 & perSonan Sel bl Sot PA dacdmbar o E8Te: Re L EoRBaRert Spar t s of
t he el ect r A6 tr efeardeneeddthami dlhe Nrmétth,casyesfm&myf sellektS a_?d prf)gr a(T
; user.s .t ct sear r. reference material an
F Lgﬁught grggﬁﬁgg/{l%%&e%%r%tlg%asc%ro}?f)gnosela% ¢ %%cf%%gfﬁ’t% ‘ot g’ienlcﬁﬁaGﬁFy rel evant
i nf or mat i oACFEWtthe sel ected reference material based on user guidelines
entered in a docunent generation utility would be a wel coned i nprovenent.
It would al so be advantageous if such a nmethod, system and program product
perm tted autonét iS¢ THderRILANE sand S naekitg keh andotenenectsuahlcas the .
The present | mont it RN enel oSR3Iy e T AVERTIEN A
ention. T~~~ ~ ~
?721?hg(rjfasg;@@énﬁ]\érﬁﬁdC@rléqr'amTrheo@'lI@tfti% diegelsosedotigh ekeetrroni ca:c |y
[ alysz e, t a el i.c reference.
'(I:'Lgaﬁr:etnﬁogS???Et@@sg:fesggq?% ellec:rﬁéggo? rae?er%%rll%g?STﬁg%g’?ﬁg el ectronic
ref erence P8YpaP&ed tHontidcdinsies dimpdrients r sPha lideRodochernaggr 8gat es si mi | ar

i tems fromraneng rsaigd 34k GORRANeNts, Hko ccheahs FQ%tQQr %9”%3@%%@ docunment,
whi ch is out Rutt with a set. of navigational affordances based on a

sel ection BY"& G$€fpfiPoh o dbCuremCrdeRéPEES6ANT application
where they are manually linked by the drafter.

Both of the above methods of personalized document
synthesis are extremely time consuming and inefficient,
particularly when the user merely wishes to have a .
grouping of relevant information, which he can easily

reference by accessing a single document at a later date.

The general category of information delivery sites
has grown in popularity on the Internet; however no
resource correlation, aggregation and reuse is completed

at these sites. Some prior works have discussed the



In a preferred enbodi ment, the nethod, system and program product alsg
annot ates the personal i zed docunent with pre-docunent generationmdoﬁ&ﬂﬁt%BQQ
enter by the user and creates an index for the personalized docunent based
on a user selected index option and 4 ndex depth. The index is created

key terns fromwthin t he ub conmponents. The above as well as

obj ects, features, and advantages of the present invention wll

utilizing
addi ti onal

beconme appaseatptnothegfioblewing detaiped wotthen:descriplion, 5

to”

1SC

~=" 200 BQIEF SCRI PTI ON' OF THE DRAW NGS The novel features believed
char act eri $t P8 ¢t HBSPRGRRt i ohChr 8%8BPLfor VhSi nPahe Mppehddt c099 ms. The

invention diselbsbovweverasasriehtias ayprehepyed,mode; of use, . further
obj ects and advgnta es thereof, wll best be understoodIBy ré?erencing t he
fol | owi ng A&t affed"besch FpEPbheof 2B FIPGREREPT V@S dhborli nintc awieent ead i n

conj unct i ons why hnt be- agempanyi nge 45 awi ngs, - wWhes eF Nz Fi gure, LA s a di agram

of a data

t he= prese%

n“ PR gk es 187+ shas et bekedli agiamipisa and

processi ng systemutilized to inplement a preferred enbodi nent of
Y hoent 18

client-servegsai abasee netMOrksut £ zedot o Lapl erepts @ preferred embodi ment
of the present inventjon; Figure 2 is a diagramof a graphical user

interface

(IOt ant ¢ nFoele

et ApPritat?ordimiehin Whish = asets may

sel ect optwlehshf @re gevesaihon of an el ectroni ¢ docunent and indexing in
accordance with one enbodi nent of the present invention; Figure 3Ais a

search GU

for retrieving reference material in accordance with one

embodi ment of the presgatuipveRtien, Fhouiel3Bis an, Aot ation U
annotating the nemdi%created per sonal i zed docunent i n accor ance with one

enbodi ment* 612t el p

%éh@ginW%%@mo%§ reprijpred wsROGhttp progecol
at sloan.stanford.edu/mousesite/Secondary/Bush.html, the
author describes the concept of a memex device. The
memex device facilitates information discovery and
information synthesis for reuse. The article also
discusses associative indexing by which two or more
information items are connected by a user-determined key,
and the creation of a trail representing a section of

pertinent information items.

Neither of the above references disclose
navigational affordances (i.e., physical indicator having
perceived properties that indicates how something should
be utilized/completed) which permit a persohalized

document synthesis from relevant reference material.

The present invention recognizes that it would be
advantageous to have a method, system, and program
product for parsing electronic reference material into
component parts and efficiently synthesizing a
personalized electronic document from the component parts

of the electronic reference material. A method, system,

for



s Figure 4 is a logic flowchart of the process of generating a
.personallzed el ectroni c docunent in accordance with one enbodi nent D
present invention; Figure 5is a logic flow chart of the process } ] 2004
el ectronically |ndeX|ng a docunent accordlng to one enbodi nent of the
present invention; and Figure 6 is a Shl ock fl ow di agram of the process of
generating a personallzed el ectroni ¢ docunent in accordance with one
enbodi nent ahheppresent i 0 Al ED DES | PTI ON
OF I LLUSTRATI 2R RO ’K/EBM@BEt PRat a¥Tous G2 € thP.Qg§r elé

particul ar %FtﬁeF@?@ﬁ@ﬁc@aﬁérFﬁéuﬁédlhheﬂhéﬁéomstdepﬂéyethheabasac
structure ®fnso n 0 t he pref rred

enbodi nment ofﬁtﬁgE?ngéggﬁéﬁt %ﬁﬁ¥§3ﬁgh sg#%g Eézgghﬁﬁolﬁé r@? -&4st one
central prbE@8sihg aﬂi@C(@PU?eéﬁrpneeemsberh@Mdesed systieprunit 22. System
unit 22 is r e t/output
devi ces su%%gggggﬁggs%ﬁgégﬁgn?bog g%@ﬁ@ E ggﬁ g§§1 raﬁhﬁgépngP ﬁng

devi ce 84,%any W?lﬁ@@?dQHmpopvagenttntétfw@eldAhseohbasadvantsgsba@1unlt 22
are a pernppe iC h k), . for stor the data
processing s g?%ﬁfgnﬁ%gggglng é;ggeﬁsgng @gfgm %g%%o /855Wftgg90ns and a
t enporary #e @tﬁ@vf@émééuthgasndand@ﬁxan@ess aedocymentRAMichhat is
utilized by, CRLL iong, .Systemu

communi cat es mnt%g¥ég9%gggpagﬁé?9%§€]%ggﬁ%§ﬁéarl2%% %e%ﬂg] Fhﬁfudlng a bus
or a d|red?e%%éh%%la{ﬁnﬁ@C@hahZ@ﬁelbu@hﬁagrbeeptovndedtmbnl|Z|ng a bus
bridge). Data processing system 20 may have many additi onal conponents

whi ch are not shown such as serial, parallel, and USB ports for connection
to, e.g., nodem92 or CD ROM 78. In the preferred enbodi ment .ef the

i nvention, comunication to the data processing system 20 i s nmade possible
via a nodem 92 connected to a land |line or wreless cellular tel ephone
system which is in turn connected to a | ocal network provider such as an
Internet Service Provider (1SP). Additionally, data processing system 20
may be connected to a network via a network adapter 90. Comruni cated data
arrives at the nodem or ~~ ~ S E ~" 2004 to network card and is processed
to be received by the data processing systenmis CPU or other software
application. In the preferred enbodi nent, Internet service providers offer
reference data that can be downl oaded into data processing system 20 via
nodem 92. Mbdem 92 may al so provide a connection to other sources of

ref erence data, such as a server, an electronic bulletin board (BBS), or
the Internet (including the Wrld Wde Wb). Those skilled in the art wll
further appreciate that there are other conponents that m ght be utilized
in conjunction with those shown in Figure | A, for exanple, a display
adapter connected to processor mght be utilized to control a video display
nmoni tor 30, and a nmenory controller may be utilized as an interface between
tenporary nenory device and CPU. Data processing system 20 al so incl udes
firmvare whose primary purpose is to seek out and | oad an opérating system
fromone of the peripherals (usually a pernmanent nenory device) when data
processing system?20 is first turned on. In the preferred enbodi nent, data
processing systemcontains a relatively fast CPU along with sufficiently

| arge tenporary nenory device and space on permanent nenos y device, and

ot her required hardware conponents. Conventional data processing systens
often enpl oy a graphical user interface (GQUI) to present information to the
user. The GUI is created by software that is | oaded on the data processing
system specifically, the data processing system s operating system acting
in conjunction with application progranms. The preferred enbodi ment of the
invention is inplenented with a GUl based application having several user
interfaces and



1, S ~ ~~' 2~a: n underlying functional conponents stored as program code
on' a nedi um connected to and readabl e by the processor. The inpl®e é}@ﬁ?@@g#
of the present invention occurs on a data processing system as descri bed
above. It is understood however, tha% ot her types of data processing
systens are possible, which may have’sone or nore of the basic conponents
descri bed above. For exanple, a single purpose docunent synthesis system
may be utilized in place okusr@@Reba TRY RRYENGILR PrOCESSing system The
invention may be inplemented within a network environnment as illustrated in
Figure 1B. Network environnent conprises of a client on which the invention
| s 1mplement ed samealdcff acentar, appl hnald.on 1iloand a.Sgren 193, whi ch
serves as _a source of or conduit to referenc data 155 for persé%alized
document $9At Fe§ICEr MRl eriAatdmeent neay obe 14 zledc sl camea tneétrwar K ( LAN)
or wide area1BakWoLl . WANL SHEh 3% ddhe Jat er et The preferred embodi ment
is inplemented on a WAN connect ed data processing system “which has

| nternet BFORSES Edsatsiliectire fcorr efearegtiieng Thenl, ntéenetl ekar onelcevant

ref erencerggtekingle. 1Lhe, . ti i ri_bed rein.wth reference
to a WAN and conngcﬁgd%ﬁggﬁggf3§g§§$%%Cgﬁlgg%%tfhe %§§|56%P88 W5 T Vieb) i s
a graphi c29PREEREEEI vaMidweer figees drromhamongersaet! ant-thepbeermtlsnt ernet i s
utilized iBtekr g I i hr t hj peci fication. There are
di f ferent conp%?gg g%%gﬁsg%§§§¥¥%§%éﬁggﬁgggf,Q%%B%b§8w§8§p8F£8ﬁts,
referred WeFBi Aafeér ods naeh dertdwierl) adif caddataspbesessbngasyst em connect ed
to the webethataneput iyl i .aCcCess =~ ~'. 1' 200g 12
connected to théégeg& Pn#%%%ﬁ ?S%Eig%ég§§g§%%§ RIS aEéP@er as web pages. A
web page contains one or nore graphic and/or textual displayss which may be
linked together, and may be dowploaded t 0tﬂe%'e.%%ddaggs%%cess'd”9. system
utilizing a web browser. Each web page has a unique’address; 8 “Uni f or m
Resour ce PHREL8R POREHCH RRiS® thaonal eshahei peaconssiibke Bycutkhitzi ng
Transfer GoohrpkeProtogeik! Blegfngt i BHOLRGAL ¢ TCR LR) (L apsagti ons. The web
page is often represented within a client browser as a cgrrespoﬁﬁing
hypertextannEFeﬁﬁFéhaﬁa%n§ﬁ§ofﬁﬁo&ﬁ&e?ﬁﬁﬁ@ﬁﬁéﬂ?@ﬁ gnctihenpapeseadnt ent .
Current veh pagecdesguchas shidkhedotuom hhe yneco! JEIM, formet, which

exhi bits page |evel granularity to Fhe Ext ensi bl e Markup Language (XM.)

f or mat , ?gﬁxeiﬁi G6iF& L5 Ydyraii@aoy ¥ext éRaNBI érpRcHARhsm £be deberi bi ng
docunent conpentnteore refined granularity, and other functional elenents
not available in HTM.. XM. was devel oped by the World Wde Wb Consortium
(WBC) in 1996. It is a file specification for placing structured data in a
text file, whithet henvpensi telaceessdtiociBahyi guak-conpepent,s.of the text
filel/data, A ggégngile pr%p%%%d using_XNL format can be Tater vi ewed

wi t hout the program By Swhitch th& FrFEtwasVprodatedilheetere formats for
the XML fapeaaestedsythe geneoatiegandthteaddbyrateOnPYLeE i fragunanbi guous
manner and are platformindependent. XMutilizes tags (i.e., words
bracketed by "<' and ">') and attributes to delinmt pieces of data. XM

i ncl udes syntaxes for pointing to parts (pieces of data) of an XM
docunent. XM. all ows web authors to add tags to the web docunments to
specify a neaning to a search query to make searches nore precise. XM al so
provi des custom zation of the views of information by mani pul ating the data
-1 S EP 2004



13 accgrdingly. The present invention |everages the functionalify Et)gﬁﬁﬂén
i npl ementing several of the steps illustrated in the flowharfs 63“ I

4 and 5. The present invention utilizes the functionality of XM | anguage
to permt a creation or synthesis of personal i zed docunent fromnultiple
XML docunents found within a database. For the purposes of the invention,
the term dat abase is defined to nean any coll ection of one or nore
reference material sel gggsk DR cRESF bR FENBEALLRG T personalized
docunent. The present invention provides a system of 1 ntormation discovery
and reuse that yields a relevantly scoped, fully-realized, personalized
docunent. The i pyent, rell - nt type definitions (DTDs) to
enforce semanti c\%r Egﬁ%%aﬁégﬁo%%dé%%ﬁ% Ut airia)elcgeiélftésc Lddthe filtering
t echnol ogy WHFBR1pPogirdes attr dirsdddiing tder dppesidfear tlhe mghar img of conposite
results. Thgvk [ .S fri g ly inpl nted within an infocenter GUJ as
i |lustrated inﬁé?gﬁrg@§ﬁing¥)t\gnbuﬁgggggﬁoﬁﬁtﬁeFFﬁﬁgﬁFF@npoﬁﬁ iH¥f ocent er
QU neans @S5Por £HF thRat obs egrteductd edvdornmige sotihent-ed., Lafoceptsar 3J my
al ternati vehMe err.e re r enter or a.document generation
center. The elgﬁggﬁg % eggﬁgr%%cﬁﬁﬁoggﬁtg%léﬁwlgﬁedEFééggﬂ utilizing

wi dgets; WhFERUAHELPD PHeansérdliustertave anthodffiens thenusenqmare utility
choi ces. l@oh r e di infocenter .GJ 300 has browser
functionalityﬁgﬁggﬁ§ﬁg&??htgggoﬁgﬁgbpéggggﬁegrSVéPgﬁhew AEELREt based on a
user entered query. Infocenter GU 300 accesses the web utilizing search
GUT 201 illustrat rgnlgiggr% %“alg Fi gure ﬁ,»a search query is enter in
query field 207 and nmay bé sdppréfeified wit H2t@~PSOEEPS2Bg 1ySEGAL ext ua
sear ch tersl bhtedetoi nmpdntext ki ekdf205candmsatiegony Lirekd.203. The
latter twa,fields 9£9eHEE|EZed to pin-point the search by further defining
the general area being ref8fenced. This feature makes use of an enhancement
of the search utility due to the fine grain search capability with XM
formatted docu e.g.. Web_pages), and enables nore accurate hits to
occur. The useﬁﬁg Eétégt%ﬁ %ugﬁ?gﬁqéé?grﬁﬂt?Bnazeél?%trﬁéﬁgﬁtt t he search
request ouwtatapdde hatesnetutWhepea bbtiesCuhsntaangtlfieatjon w ndow 211
alerts th%ﬂﬁ?ﬁiﬁ%@% Q%s ﬁearch haﬁ been successful. _ Returning nowto
Figure 3A, the web browser fUhttfBhatPY§ bt Pnf ocenter GUI 300 is enabl ed
when the user enters a search termin search field 321, which opens the
search QU 201 of Fﬁ%gée.z. Rel evant hits are returned as hypertext |inks
inthe first frane 323 oft°i hf Ot2RT&F GUI 2 3902PIKF o hevet Bnshoppiag cart

sel ecti on (FUTar ti€laes 1myotbedebeasomml et edh by, 1 hg; ysar; . The HSer sel ects
t hose artgg%pgswpicp he belieyes to contain good reference material for the
f 1he

gener ati on e pernal s et Hotthe tiy Shpieseltemnia a

dr ag- and- droputper atidniode dbudl en chickr Sehestionm &tC. JubMothe reference
section 3Q3 gﬂﬁﬂgﬁgéégglfcted references are mrrored in reference section
303...Wen the li'nks are S%Y%%Y%%?’the actual text of the docunments (i.e.,
not just the hypertext links) are downl oaded into the reference storage

area of infoce@ggéngyl 00 and te orariI{ stored while the parsing and
S cur.

synthesis step SEGHS i TIIRTT A i OH T o ek e et e b eeshoun as

havi ng be&w teelied!t eich fmc@ho@mmtwﬁwtd}e@iénbm%ﬁ@%ﬁe%%g%égf gLences
have been ;sglected . the user is able to enter ~SE-~ $"the
formatting, indéxirg, and annotating information desired to be reflected in
t he personalized docunent to be generated. In the formatting, indexing and

annotating areas of infocenter GUJ 300, the user is able to enter

cust oni zat i on i NS 137 B e o Th&H gdtd o raincdfdftomdances and
annotationswl@omﬂéutduﬂpéﬁgéﬁgmﬂQ@ﬁdkggggggntn_%@bggya¢¢gpos s of the

i nvention, navi a&ional af fordances is defined’to mean the t1tt'e, index,

ref erence sectom  HEdth s Hiti/Re sai- Hewdinigen hypertext 1inks to the
reference sources, etc. that are included in the personalized docunent. The
custom zation informati on thus includes the title of the new personalized
docunent, entered into title field 305, the Ievel of indexing desired for
the index of the personalized docunent, entered at index depth selection
area 311, and the presentation format of the personalized docunent selected
froma list of selectable formats in format pull-down nenu 307. It is
understood that other types of custom zation information are avail able and
the above list is not neant to be Iimting on the invention. The formatting
styles include, for exanple, Lotus-style and IBMstyle, etc. The user may
enter personal comrentary to be included within the personalized docunent
in commentary field 309. O course, further commentary nay be | ater added
to the personalized docunent and the invention nerely provides a short

I N - o - I - Y M o M. oy o T



=~ ~ s ~ ~ 200 16 of each mmjor index heading within the finishg? o )
petsonal i zed docunent. For exanple, the user may enter an introducgéky ZDU%
par agraph at the beginning of the personalized docunent, a sumary sentence
or paragraph at the begi nning of each ngjor section, and add a concl usi on
at the end of the personalized documBnt. The i nput and sel ection of nore
than one user commentary occurs in a comentary GQUI as depicted in Figure
3B descri bed bemmguﬂal&ﬂﬂgﬂatﬂg§@§Qﬂiﬁﬁk@@&Q,BQetﬁgtgggcggghg? i n out put
sel ection area 313. The user selects fromone of the output nethods, which
i ncl udes BAGWSEREIPOF 2 deiiriicoead iféW XMecdsende, degbmentf on printing, save
as docunentachiolrela n@teC 41! enbodinent, e, per al jzed, docunent is
outputted as a new XNﬁuggESﬁght, mhfg%%fstkgpgggg ﬁg %bé?ngﬁgn[nternet. In
anot her enbodi nent, the user may al so select to create a bibliography of

t he references I rcl.uded th f the _personalized docunment. The
ref erences inclﬁgé@ﬁﬁighﬁ% ?h§%§ﬁ€|$%§3g6 ?rgrgfpfégeﬁfgaeﬁftﬂ?hypertext
links, to Béfmttoailatldy userextimgpul Kogpmehe entbreihgxtoobnkel evant
portions o < rences: ce all .of the fields have been conpleted, the
user selec%gbpﬁé&ghgh?? %&Ft 1 o35 §UBES AP he®BScument generation. Figure
3B illustrates a graphical user interface 350 utilized for entering user
coments, whichgg ve slanno%?ti%n% fordselected parts of a soon-to-be
created personali 26d eledtr 8nic °F&cdm8Kt 10 2850 Ti hie UBERCEHD ¥ anes,
section framee8stiandaapretaniaon zkrareedb3onic5q3dcakint 2099 17 Section
frame 351 gggéy es a conéents I%@} for the desired |ayout of the

per sonal i zed docunent "TEScK Ft ERPPALRB  cGREeRFESEREt inkentsehect abl e it em
whi ch when sel ected couples the cormentary entered in the annetation frame
353 with the particular item Thus, for exanple, a user selects the

I ntroduction-Sunmary item and then proceeds to enter witten conmmentary in
the annotation frame 353. Wien he has conpleted his conmentary, he then

sel ects another itemand enter corresponding commentary. Selecting the
other item opens a new page in annotation frame 353, or if the item has
been previously select-ed, opens the previous frane corresponding to that
item Beneath the frame are | ocation (or placenent) icons 357 for

determ ning the position of the commentary within the personalized docunent
section. Three possible locations are illustrated having correspondi ng
buttons. These are before button 359A, after button 359B and sel ect button
359C. Various nodifications of this placenent function are possible. The
buttons may be individually selectable after each item selection or applied
to the entire personalized docunent. Once the comrentary is conpleted the
user selects the return button 361, which closes GUI 350. In another
preferred enbodi nent, the GUJ 350 is utilized as a, framework for creating
t he personalized docunent. The comrentary entered for each itemin the
content list is utilized to conduct the search for relevant reference

i nformati on. Thus, when the return button 361 is -selected, kéy ternms within
each commentary are selected as the search terns or phrases entered into
the search query area of Figure 3A. These search terns



,, -~~~ SETf'" 200g |Is are transmtted over the Internet and return hits
spécific to the particular search terns of the particular sectiqn.i fHéFUQ§04
then selects relevant hits for each section and submts these to the
docunent generation utility. In one enbodi ment, the index ternms or headings
are created fromthe key terns and tHe extracted information fromthe
respective relevant reference material. Figure 4 illustrates the process of
user interfaci i e sequent

subm ssi on of %iﬁ%}%ﬁﬁgégﬁ‘%@fﬁgtﬁ%ﬁ%%ﬂ%ﬂ@%%n géneration
utility. The process begins at block 401 and then proceeds to bl ock 403
where the user ter C N o the search.results returns, the
user selects a%ﬁ#ﬁbﬁ%ﬁ éﬁﬁﬁé%ﬂg§y$%¥tﬁ§é as YF&fer 80ced N RABILOEK1I465. The
user thenvwenhers ficheertdd Ity Finflerd ng, ameotatiisngepfiereat thagy angd out put
information at bl ock 407. Once all necessary information has been entered,
the user SUBMEEHHhET dqusia U0 PerSoRalSitedd 2QodGrd At edensr abicon at

bl ock 409 pandekfiecPrnenss fids At tloak akLiofe diagysped wiLh reference to
Figure 3B, other inplenmentations of the invention may be conpﬁe?ed in a

di ff er ent SPF&EEs S lorder .a tThee amtdemepreesémedd phiereisning pnésented)nerely for
illustration,. Referring now to Figure 6, there is illustrated a block flow
diagran1o?9tﬁé02§%ﬁQﬁi Q%iﬁéLH%f%Gﬁ?mOPnﬁﬁe2§nveﬁ¥§6ﬁm BE1f| Pdsieat ed,

t hree ref epenee taac umentes;e rac p G@he rdoc dBv603 s, and dagi 5,605 are utilized
as inputs.for 9reating thecpersonalized docunent, doc.D 615. Each reference
docurment REEYE/ SPAY (4P VG Su Eohmidnéntld splay Bopiferz86,19 based on

their XM.xtorpat-q Bhe ion SitThbag ot iyn ‘erence .is based
on their segantic tagg?ﬁgﬁﬁﬁ'the%§ﬁLtfo?ngf&agggs?hf%Bﬁa??%ﬁ&ﬁﬁs ﬁetadata,

whi ch may*B& ¥épar dtrée tased oflsubjhectedt iinl eyandmauhhor 22 Asgentext ua
search isythgretore iple. Parser utility 607 separates out the

i ndi vi duaf conponéhF§H§?5?ﬁ§“?é:e#§#€§3?5r838859i§é535 %ﬁa SkR83s"Bhese

separ at edt88nPeRenPs oce ssamui |sers tieti'Isi bpe@@8inGorpsten whill ib¥r609,

conbi nes Li-kg §eCl/ of_ t.he vari ou rences (i.e., Wof Doc. A 601 with
W of Doc. 685, e(gg%il%ﬁggggﬁBiﬁggi%nkgégoggggoﬂém?ﬁyadﬁgéF?deternined
order or- (FHCHeR&ulrenslodera.cadsis| ingimeg vaccoRBMhatheh of thel Xpedaf ppmat, the
i ndex headbpgsan runder] yin nents of .the reference docunents,
the personalized ggﬁﬁgﬁf'gg%ﬁkéhlgg%%?ﬁ§5l9P8h1tﬁ@SF%TePﬁhEezaocunents,
wher e | i kecareas carlte sgmotpedhenger iphparfi calvaceksndexedr headi ng from al
three soupggss Th ile tiqn e _then sent. to indexer utility,

whi ch createssfhégfg ggngf%tﬁggcgﬁb§IgérgggtFgﬁg?eés?%%gﬁrFB%H @neh

ref erencePtd FRyube Griveliolwd Fériddttien at bhbtyr6ddethen formats the
personal i zed docunent including insertion of index, personal comentary,
title, reference section, etc.- The personalized docunent, doc.D 615, is

t hen out put t edPB&gedroretslsa nguisyst- emefAodagehect edahy theiuséra1 Al t hough
the vari odgpubhkiti.e e heen described in a_particular order and
iIIustratedmgjthhggnﬁgg?%hﬁgﬁi%ﬁg,SﬁﬁgRoF EB A Seﬁh?#h PhEJ:hate been
descri bedandyUB8 pomatserfical comneartiioustepbedypnusdeh dhe.invgngkben and the

particul ar utilit such as indexer utility 611, may operate as a stand
al one uti??ty #H %QﬁepéﬁﬁﬁﬁgﬁpiSWQPdFH?PEePf bRfetnfemeiponal conmponents

are possi bbenfiah chwpbament i ity NGt | f,the invention

descri bed herein. _-1ng%Et®§2§%F% ggbgéaEEE&Sgggﬁﬁﬁt%%tﬁg H ®process of

i ndexi ng BP88chkentviaceordidey ©8 thenpreséntoi aveahdonindheri ndexi ng ,
process I I 1 eds to bl ock 503. At bl ock 503,

t he userb?gkg§8%%tggggglggfg%qgﬁégggqg&gggmdeﬁ?hc%flfh%niEH%&. Once the
dept h i nf 8PRAEFERC $or ecdioved, natwatrkgpryvidst seficheadi agsiand-sybheadi ngs,
whi ch maygh Vi - t er qr,.t n om an_i ndexi ng dat abase based
on topics o?v?g%e$g§§é9¥fsnﬁga éd ggd%?ggﬁagg%{ g%%ad%ﬁﬁﬁ%g§lpg t hen

sear ched 8Y5teRri B§ mhe beadiongeandddept h hatwomation atnblesky-507. The
search nagdgetco Ieteg at a  para ragh | evel or section | evel depending on
the conpl 8XFPVCHf *Phe GODOMEACAtREXHAtA ABpLIBES thk Hag oro@einos i s
generated based on the search at block 509. The m nor points related to
each major point are then mapped to their respective nmgjor point at block
511. A determination is then made whether the required depth has been
achieved at block 513. If the required depth has not been achieved, the
step of finding the next mnor point at the next depth/level at block 511
is continued, with each iteration yielding a deeper index of nore refined
points. Once the required depth has been achieved, the index is outputted
to the user at block 515. The index is then incorporated at the begi nning
of the docunent at bl ock 517. The process thereafter ends at bl ock 519. It

o o, N . o S o o, "



21 sequentially within the docunent beginning at the start of- {h§F3 20t
and proceeding to the end. Also, indexing nay be conpleted on an orlglnal
docunent as well as on a newy created conposite docunent (i.e., a
personal i zed docunent). The index sekgction area of infocenter GU 300 may
al so be expanded to permit the user to enter desired sequence of
presentation of information within the personalized docunent, which
directly ahtegbskt hgrha t .Qf X . as The |nvent|on t hus
operates on |nfornat|ongggr%§t gg%gégggnﬁﬁtPge LY shehY sthanfiahal ends
itsel f to BUBfecforPeftedeai' Sc6Ver pr ¢heemnveﬁtw9nelapﬁEﬂE@tﬁo@ query

interface Ihathgagey 0 emantics. of the infornation
dat abase. The i nvgnfl 8n§gas%mb%?§%€% Egﬁe?nngr 2ACE Y12 i MERYFARESt hat

enabl es t hef G%érfﬁéeééacandefﬂet toas, csel ket dnavl gatéonah+ af § of gances (tabl e

of content gen j gt -constrai ned i ndexes, link sets to or from
ot her sour%le%) %ggl %%erﬁggcgﬁal\]s% Ie‘ﬁg%ﬁneggt he 1@ Bct4 difvfabiesent ati on

styl es (typiealdlg, aenpenprisenbusi aeserrgbﬁﬁcéﬁfd)ﬂef@f&geﬁé"@cﬁ ok and feel
of republighed ipforpation), andt hg sel ection of desired result formats
(as a new infornatTon unit’t8" r e FRFFoLce bhtkCihtipat® (Bi®ratare or
exported tehanbtherndat abaseudasgatheadable wiud iwe,f ormat for personal
use, as a page-formatted result suitable for prlntlng, etc.). The invention
i npl ements the searching within a docunment or docunent database and
filtering for rBhevantkiiésd ihatheosrespond 1o ehSeangl Query. and returns

a ready made, ticuyl ated co osite that cleanly annotates and
correl ates sa |h&ent poi%% s g%é oo ‘?T%S neyA &t AEi Ye Rsharted ieddchern as an

addi tion tnheexistingth thoSe Eshod@0iR2r Ak ofa r gsgary %Igln{ffm mation or
as a repr%dlh%llaon f(gr export to other. databases. As a final ette it is
i mpor t ant Whi TS RIRCT | T oREFEETY el @ ol Sretmr @fquﬁebmeetemlzeﬂ/entl on

has been, tdesmmﬁedllzn thee 600t 831 a @fndhfd ) Y54 U n dat a processing
system thos lled in the ar%xwlf maplpr eci ater}ﬂ?}%i ¢ %mosréﬁ‘tware aspects

of an ill uscir}‘ % S erfbdi hentt bkt e %ﬁefsfenltnﬁemf@mia @reatare@rpapabl e of being

di stri but etkras @ Py agrash Producte i h@ V@Ar i ety Lof .and that an
illustrati Ve nbodi ment f t he per esent 1 nvent |t8dn aﬁ)ﬁlelsessm@q&éﬂsﬁfm egardl ess

of the parzt et Jtrifp]eu sfbﬁwaltfealrﬁw rr‘etmnairufsedlrms@ctl@altloy carryout

the di striseeti ot Exail €Sq Ofp Si r a4 nelude recor dabl e type
medi a such as fleaxsap%q di sks, hrzlar di s&qﬁ g\)&% C%l d &nsmi ssi on

type medi & 4212 Bhy aarféﬁ@@f@@ommww@atdlemdel nK&enV\l@iJa|t€a t he
i nvention phas&etsaﬁrhgoaemé@élﬁ aqd yl§hﬁ Ig]%%crl bedgvm &P‘Fr eference to a
rst 00

preferred embodinent, it will be un “thosé™ led in the art
that vari 60S [EHdRGe <SP dighen andiatet amocrmysllmg mdeemhebeﬂtlal\f\ﬁst hout

depar ti ng rieemitig BRiddtd @nd SCaRE Afi i @%f’fq\éelrétn'tgy large S.E ~" 200g
temporary memory device and space on permanent memnory

device, and other required hardware components.

Conventional data processing systems often eméloy a
graphical user interface (GUI) to present information to
the user. The GUI is created by software that is loaded
on the data processing system, specifically, the data
processing system's operating system acting in
conjunction with application programs. The preferred
embodiment of the invention is implemented with a GUT-

based application having several user interfaces and



23 CLAIMS: What is clainmed is: 1. A nethod within a data procesjsi Eszﬁnem
for eIeCtronlcaIIy creating a personalized document from at |east v
el ectronic reference, said nethod conprising the steps of: in response to a
user input, selecting said at |east e electronic reference; automatically
parsing said at | east one electronic reference into sub-conponents; in
response to a conpletion of said parsing step, automatically aggregating
simlar it%m%eflmhn@nﬁngcsabdasuboﬁgaﬁ@ﬁegt§togg@cg§a%§?§pg ersonallzed

docunent qgégy&% saig ersonal i zed docunent
autonatlcally gener at ed HHVF§5tT bAaRrdf F 6 dalhtesh hasled mwpeeseéection by a

user prior to docunent creation, wherein said aggregating step includes the

steps of: matc salg sub- co onents with each other; grouping said
sub- conponent s aV|n ?IH‘FTIE\?t BnBht Nt cPEp el e Buteisetograups: s and

l'i nki ng sahuésubasetpgéeepelh@ g?@@é@t§55@é§kﬁgg @ﬁkhﬁ?d ocunent. 2. The
met hod of (1 rt her rising the steps annotdting said
(ﬁ%ﬁg 30 %1
personal i ze cunent %W?%ebr thpku %%IW%@ﬁ@eﬁ%ﬂﬁﬁﬁomnnnﬁﬁﬂmmqy entered
by said usersteawsd are possible, which may have some or more of the
basic components described above. For eXample, a single
purpose document synthesis system may be utilized in

place of a general purpose data processing system.

The invention may be implemented within a netwg$k
environment as illustrated in Figure 1B. Network |
environment comprises of a client on which the invention
1s implemented as an infocenter application 151 and a
server 153, which serves as a source of or conduit to
reference data 155 for personalized document synthesis.
Network environment may be a local area network (LAN) or
wide area network (WAN), such as the Internet. The
preferred embodiment is implemented on a WAN connected
data processing system, which has Internet browser
capabilities for searching the Internet for relevant
reference material. The invention will be descrlbed

herein with reference to a WAN and connected data

proce551ng System,

The World Wide Web (Web) is a graphic, interactive
interface for the Tnternet and the term Internet is
utilized interchangeably with Web throughout this
Specification. There are different computer program
applications (i.e., web browser clients, referred
hereinafter as web browser) on a data brocessing systen

connected to the web that are utilized to access servers



i ndexi ng sai d personalized docunent based on a user selected ingefsgp};2®04
and i ndex depth, wherein said indexing step utilizes key terns extraete
from sai d sub-conponents. -1 SEP 2~0~ 24 3. The nmethod of Claim1,
wherein said selecting step includes the step of copying the content of
said at |east one electronic referendé into a tenporary storage |ocation
connected to said data processing system 4. The nmethod of Claiml, further

conpri si ngcbheestreps tof wendus i ng i Gantextlals search Lor ;said at |east
one eIectrgQE%_referen e, Wherein said search is based on user “entered
query and cont’&xt °nf i9517.- 52 TIf® Medifodovtadthai mn4, owhepeien sai d at
| east one gkephﬁ@nbﬁddQQUﬁﬁﬁ&nkﬂ_%ﬁggﬂg@@qu%khgg E%&pbislgk ated wth
ext ended H?EKUE | anguage having neta-tags for dela 'na?ing ‘SFevant
sections of €5 4ar PEEsayncelddehrioniceddéounent i eanddwher ei n sai d

conductingpsbepssaa@CB@%t%md%t%Q%%%n%fa”ﬁk%%h?#ﬁsé?f SE%QB?& east one

el ectroni c_docunent having said neta-tags. e nmet ho aPfd5, where

sai d sear ch°T s%cBREGECed¥Er st herl Rnérnet Bndosaid tatabase (oRoymterial s

includes atiteast caaewwpbtpage,; sr gRLESENLE .associ at ed hypertext
link, whergin sagd at | east onéselectroﬁ%cgd§¥uﬁgﬁ?§?§ngo 5?§8¥§F sai d at

| east one 1 REpg ePéﬁ&°§8#dI@éﬁé@?ﬁn§r§ﬁégoﬂnéEQHé@PSeteahbagtihﬁshYDertext
link of salldeatebepsyeong elreehr @BHE4QGYEBN i thin a client browser

@5 a corresponding hypertext link, which may also provide

information on the page content.

Current web page design has shifted from the use of

HTML format, which exhibits page level granularity to the

Extensible Markup Language (XML) format, which exhibits
a dynamically extendible mechanism for describing
document content, more refined granularity, and other
functional elements not available in HTML. XML was
developed by the World Wide Web Consortium (W3C) in 1996.
It is a file specification for placing structured data in
a text file, which then permits access to individual
components of the text file/data. A text file prepared
using XML format can be later viewed without the program
by which the file was produced. The text formats for the
XML file are easy to generate and read by a computer in
an unambiguous manner and are platform independent. XML~
utilizes tags (i.e., words bracketed by '<' and ‘>') and
attributes to delimit pieces of data. XML includes
syntaxes for pointing to parts (pieces of data) of an XML
document. XML allows web authors to add tags to the web
documents to specify a meaning to a search query to make
searches more precise. XML also provides customization

of the views of information by manipulating the data



7. The nethod of Caimb5, wherein said parsing step utilizes said-ﬁbﬁ§E¢aQﬂU4
and a collection of pre-docunent generation, user-entered criteria to
del i neat e sai d sub-conponents of said at | east one el ectronic docunment. 8.

The nethod of Claim?7, wherein said gutputting step includes the step of;

-1 S~ ~ 200 25 applying formatting eferences to said personalized

docunent that were selected by a user prior to docunent generation;

pr e- pendi agcartitlge vand sismparas ettt Rinvesaiidnpeeserakiezedndocunent ; and

pl aci ng said i ndex .i. s%%f ersonal i zed docunent at a pre-determ ned
Iocation.%gpcﬁlggﬁﬁd3€4 8§gaﬁfbﬂﬂﬁé€PeP59“§Iééyﬁéﬁﬂcéﬁlﬁh@rééﬁmﬁg a
personal i zedudegurent ifiy ameatrlgrst rare ¢l eghueRic 4r gf,grence, said program

product conprising: a conmputer readable nedidm and programinstructions on
sai d computer readable mediumfor: in response to a user input, selecting

said at least ome @heckianic erlienence:13utamhically Rans N0, said at |east

one el ectronic reference into sub-conponents; In response conpl eti on
of said pal&i Agretege &ot mrariidall Fraggiegaprngysthibas pfems from anong

sai d- conppBeRbsia1tio o SR RImAd ReLSAakiped dReuUNBRlA0Y foung
within a database. For the purposes of the invention,
the term database is defined to mean any collection of
one or more reference material selected by a user in
generating the personalized document. The present
invention provides a system of information discovery}and
reuse that yields a relevantly scoped, fully-realized,
personalized document. The invention relies on XML
document type definitions (DIDs) to enforce semantic
organization on data and utilizes XSL as a data filtering
technology which provides transcoding services for the

sharing of composite results.

The invention is primarily implemented within an
infocenter GUI as illustrated in Figure 3A. For the
purposes of the invention, an infocenter GUI means a
portal that is product or domain oriented. Infocenter
GUI may alternatively be referred to as a resource tenter
or a document generation center. The elements present in
infocenter GUI are created utilizing widgets; which add
to the user interface and offers the user more utility
choices. 1In the preferred embodiment, infocenter GUI 300
has browser functionality enabling it to conduct searches
over the Internet based on a user entered query.
Infocenter GUI 300 accesses the web utilizing search GUI

201 illustrated in Figure 2. 1In Figure 2, a search query

is enter in query field 207 and may be supplemented with



out putting said personalized docunent with a set of automaticall ener at ed
navi gati onal affordances based on a pre-programed sel ecti on—bil éEa%QIO,U’f

wherein said aggregating programinstructions includes programinstructions
for: matching said sub-conponents wi t each other; grouping said

sub- conponents having simlar elenents to create sub-set groups; and

| i nking said sub-set groups to generate said personalized docunent. 10. The

conput er progtastpsddyetrof Chanm Gntépedhern €OMPE LS M0 I OBF M g
instructions for: annotati ng sai d personalized docunent with pre-docunent
gener at i on“TbAMRAY af et 8Péd byhsal dtbsertwanfields & & wtiZ00z&6 i ndexi ng

sai d persopal i zed, dogument 9@§§9h0@¥aw§@ﬁe§g@e€ﬂ§ﬂw}%ega°$rgi on, and i ndex

depth, wherein sard indexing step utilizes erns’ extr & 41 om sai d
sub- conpon®ehtd. Paing Thefeoapaeer pFogs aheprodectalofs Gt mO,amherei n sai d

sel ecting progn Lnstruyctions i u gr.am.instructions for copying
the content of gﬁl%ﬂgtgﬁegég %%%Pg eg?ﬁ)%i{g élg erends i#ﬁrbe &t%mpor ary
storage | otadion copaktl etyt oishi MUafarprocedssiagusystenme.qg., web

pages), and enables more accurate hits to occur. The
user selects the submit query button 209 to transmit the
search request out to the Internet. When a hit occurs, a
notification window 211 alerts the user that his search

has been successful.

Returning now to Figure 3A, the web browser
functionality of infocenter GUI 300 is enabled when the
user enters a search term in search field 321, which
opens the search GUI 201 of Figure 2. Relevant hits are
returned as hypertext links in the first frame 323 of
infocenter GUI 300. From here, a shopping cart selection
of articles may then be completed by the user. The user
selects those articles which he believes to contain good
reference material for the generation of the perscnalized
document and copies them (via a drag-and-drop operétion
or double-click selection, etc.) into the reference
section 303. Links to selected references are mirrored
in reference section 303.. When the links are selected,
the actual text of the documents (i.e., not just the
hypertext links) are downloaded into the reference
storage area of infocenter GUI 300 and temporarily stored
while the parsing and synthesis steps occur. For
illustration, three references are shown as having been
selected for document synthesis. Once the desired

references have been selected, the user is able to enter



12. The conputer program product of Claim9, further conprising %gggg
instructions for conducting a contextual search for said at |eas ?DU#
el ectronic reference, wherein said search is based on user entered query
and context information. 13. The computer program product of claim 12,
wherein said at | east one el ectronic docunment in said conducting program
instructions is created with extended markup | anguage having neta-tags for
del i mitingthel fvanmétsicy| onsdefisg) demad dreastatane; elrettmoniiordocunent, and

wherein said conductin rogram i nstructions searche dat abase of

mat eri al sa{?%?llg%(?dg%tb elg%fg e @l Bt eni%e%odl?ﬁéﬁecﬁéﬁﬁ%ﬁ‘% d¢ et a- t ags.
14. The compuiere paogdam product of C aim 13, wherein said search is
conducted over the Internet and said database of nmaterials includes at

| east one web page, represented by an associ ated hypertext |ink, wherein
said at |east ohe ehecfsanictdogunenieisid onat ethratt Sairdy atr d.@asts one web
page and sai selectiq&{g&g ram instructions includes programinstructions

for sel ecti'hg® tHE fY & 1i e oFSSai'f atPied<st WHeérel ectronic docunent .
- SEA 2008 @ind 2 5 i e conml eor ot ara et 10l JAlmld, whereln said
n

parsing programinstructions utilizes said neta-tags a collection of
pr e- docunehtf YetEi @t § oind LRt ey crqt difiea ey deltaveatld zeai d

sub- conpong&sd enod + _saiﬁb@ttﬁgwr%@@@tg@iﬁ%@nt. 16. The conputer

program prI?ad\ing;[agifor%f“ arr%%c?fdyr@cegsel ins Sdaé fdir?eué ptug tIr{ena% ptrhoegrtéir?le,
index, reference section, headings and/or sub-headings,
hypertext links to the reference sources, etc. thatﬂére
included in the personalized document. The customiéation
information thus includes the title of the new
personalized document, entered into title field 305, the
level of indexing desired for the index of the
personalized document, entered at index depth selection
area 311, and the presentation format of the personalized
document selected from a list of selectable formats in
format pull-down menu 307. It is understood that other
types of customization information are available and the
above list is not meant to be limiting on the invention.
The formatting styles include, for example, Lotus-style
and IBM style, etc. B

The user may enter personal commentary to be

included within the personalized document in commentary
field 309. Of course, further commentary may be later
added to the personalized document and the invention
merely provides a short descriptive summary or
introduction of the composite material. In another
embodiment, a user is permitted to annotate the entire
personalized document in sections based on the indexing

criteria. Thus, a user may annotate the beginning or end



instructions includes programinstructions for: applying formattinp SEP 2004
préferenhces to said personalized docunent that were selected by a use

prior to docunment generation; pre-pending a title and sunmmary within said
personal i zed docunent; and pl acing saig i ndex in said personalized docunent
at a pre-determned |ocation. 17. A systemfor electronically creating a
personal i zed docunent conprising: an annotating utility for entering user
comment ary @bowdclsana per seaak | Zedd teg uiehkin aseafching ptility for

sear chi ng V}%(épé{h lggt(?b se of electronic docunments for reference materi al
related to 'key ternms 17 o WA h sai O WSERbImeERtarygem nsereritnter f ace f or

al | owi ng user setectioroof ©etyddth ref & 1N e dHBL LT Al gﬂ_ge navi gat i onal
affordancespel;ro ér?cf[ ude i%}o sai d t_gersonal i zed docunent; a docunment generation

utility for autona A GENE at | ho® WHIE Mot imeitc autdd s ey rsitd £ el evant

reference raterialsinse) b HIs@ice GERM 6t a0d sald pavigational
af fordances;, de an ué‘ﬁ]Ut utility for OUtcﬁg:Eti ng said person Y
docunent. 18, The S5t%m ot AP TR T 345 tdRsiumsaTipr i Siheg iamdtndexi ng
utility forseutconiin caf Inoed eatd e ran Jndex @fnesald personal i;zed docunent.

commentary GUI as depicted in Figure 3B described below.

Finally, the user selects the output method in .
output selection area 313. The user selects from ome of
the output methods, which includes Browser, PDF, download
new XML source, submit for printing, save as document
file, etc. 1In one embodiment, the personalized document

1s outputted as a new XML document, which is exportable
over the Internet.

In another embodiment, the user may also select to
create a bibliography of the references to be included at
the end of the personalized document. The references
included within the bibliography are presented with
hypertext links, to permit a later user to pull up éhe
entire text or relevant portions of the references. Once
all of the fields have been completed, the user selects

the submit button 315 to begin the document generation.

Figure 3B illustrates a graphical user interface 350
utilized for entering user comments, which serve as
annotations for selected parts of a soon-to-be created
personalized electronic document. GUT 350 includes two

frames, section frame 351 and annotation frame 353
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proceeds to enter written commentary in the annotation
frame 353. When he has completed his commentary, he then
Selects another item and enter corresponding commentary.
Selecting the other item OPens a new page in annotation
frame 353, or if the item has been previously selecteq,
opens the previous frame corresponding to that item®
Beneath the frame are location (or placement) icons 357
for determining the position of the commentary within the
bersonalized document section. Three possible locations
are illustrated having corresponding buttons. These are
before button 359A, after button 359B and select button
359C. various modifications of this placement function
are possible. The buttons may be individually selectable
after each item selection or applied to the entire
personalized document. Once the commentary is completed
the user selects the return button 361, which closes GUT
350.

In another preferred embodiment, the GUI 350 is
utilized as a framework for creating the personalized
document. The commentary entered for each item in the
content list is utilized to conduct the search for
relevant reference information. Thus, when the return
button 361 is selected, key terms within each comméntary
are selected as the search terms or phrases entered into

the search query area of Figure 3A. These search terms
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In one embodlment the lndex terms or headings
are created from the key terms and the extracted
information from the respective relevant reference

material.

Figure 4 illustrates the process of user interfacing
for conducting a search of a database and subsequent_
submission of relevant reference material Lo the dogument
generation utility. The process begins at block 401 and
then proceeds to block 403 where the user enters a search
query. Once the search results returns, the user selects
appropriate matches for use as references in block 405.
The user then enters the title, indexing, annotating,
formatting, and output information at block 407. Once
all necessary information has been entered, the user
submits the request for a personalized document
generation at block 409 and the process ends at block
411. As discussed with reference to Figure 3B, other
implementations of the invention may be completed 1n a
different process order. The order presented hereln is

presented merely for illustration.

Referring now to Figure 6, there is illustrated a
block flow diagram of the main utility functions of the
invention. As illustrated, three reference documents,
doc.A 601, doc.B 603, and doc.C 605 are utilized as
inputs for creating the personalized document, doc.D 615.

Each reference document has a plurality of sub-components
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(i.e., W of Doc.A 601 with W of Doc.B 603, etc.). The
combination may be done in a user-determined order or in
default order. Utilizing a combination of the XML -~
format, the index headings and other underlying
.components of the reference documents, the personalized
document is then compiled from the reference documents,
where like areas are grouped under a particular indexed
heading from all three sources. The compiled sections
are then sent to indexer utility, which creates the indesx
of the compiled sections, as described with reference to
Figure 6 below. Formatter utility 613 then formats the
personalized document including insertion of index,
personal commentary, title, reference section, etc.. The
personalized document, doc.D 615, is then outputted based
on the output method selected by the user. Althoug% the
various utilities have been described in a particular _
order and illustrated with éonnecting iinké,'the‘ordér in
which they have been described may be immaterial to
various embodiments of the invention and the particular
utility, such as indexer utility 611, may operate as a
stand alone utility in some applications. Further, other
functicnal components are possible for implementing

particular functions of the invention described herein.
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Figure 5 illustrates the process of indexing a
document according to the present invention. The
indexing process begins at block 501 and then proceeds to
block 503. At block 503, the user is prompted to enter
the required depth of the index. Once the depth
information is received, a category list of headings and
subheadings, which may be provided by the user or taken
from an indexing database based on topics of relevance,
1s loaded at block 505. The document is then searched
utilizing the heading and depth information at block-507.
The search may be completed at a paragraph level orw
section level depending on the complexity of the
document . Next, a map of the major points is generated
based on the search at block 509. The minor points
related to each major point are then mapped to their
respective major point at block 511. A determination is
then made whether the required depth has been achieved at
block 513. 1If the required depth has not been achieved,
the step of finding the next minor point at the next
depth/level at block 511 is continued, with each
iteration yielding a deeper index of more refined points.
Once the required depth has been achieved, the index is
outputted to the user at block 515. The index is then
incorporated at the beginning of the document at block

517. The process thereafter ends at block 519.

It is understood that other process blocks may be
hecessary to complete the indexing function or that the
process blocks may be arranged in a different order
within the scope of the invention. For example, each

category of heading and subheadings may be evaluateq
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I Of Y09 ( )se€dueh%d &  )wiEhin the document beginning at the start
of the document and proceeding to the end. Also,
indexing may be completed on an original document as well
as on a newly created composite document (L.e., a
personalized document). The index selection area of
infocenter GUI 300 may also be expanded to permit the
user to enter desired sequence of presentation of
information within the personalized document, which

directly affects the layout of the index as well.

The invention thug Cperates on information formatted
as semantic XML elements, which lends itself to subfect-
oriented discovery. The invention implements g query
interface that maps a user’s intent to the semantics of
the information database. The invention also implements
an interactive interface that enables the user to add
annotations, select navigational affordances (table of
contents, general or subject-constrained indexes, link
sets to or from other sources). The interface also
enables the selection of presentation styles (typically,
enterprise business rules influencing the look and feel
of republished information), and the selection of desired
result formats (as a new information unit to re-introduce
back into the literature or exported to another database,
as a readable on-line format for personal use, as a page-

—formatted result suitable for printing, etc.),

The invention implements the Searching within a
document or document database and filtering for relevant
items that correspond to a search query, and returns a
ready made, highly articulated composite that cleanly
annotates and correlates salient points. The composite

may then be shared either as an addition to the existing
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10" export to other databases.

As a final matter, it is important that while an
illustrative embodiment of the present invention has
been, described in the context of a fully functional data
brocessing system, those skilled in the art will
appreciate that the software aspects of an illustrative
embodiment of the present invention are capable of being
distributed as a program product in a variety of forms,
and that an illustrative embodiment of the present '
invention applies equally regardless of the particg%@f
type of signal bearing media used to actually carry out
the distribution. Examples of signal bearing media
include recordable type media such as floppy disks, hard
disk drives, CD ROMs, and transmission type media such as

digital and analogue communication links.

While the invention has been particularly shown and
described with reference to a preferred embodiment, it
will be understood by those skilled in the art that
various changes in form and detail may be made therein
without departing from the spirit and scope of the

invention.



100" 10 "HZS[T[U V[ X[ d[g[oP4!' 1 ""10%& 10% & ()-'!'%0% (& ()-Y! 10Wf0%t Jﬁ]
10 10'FO 10%&' ()-ng[ W/ aaaaaar S4!  %40%& ()-SF10%& ()- 10(( 10((C P Olt
Y+9%40% (& ()-3 10% & ()-#!'3 10% (t (& ()-#aaucfhhhh"h}oaSl! %-10%s& ()-Z 10
10 10! . 109 ()-!&@> 109%& () - -

109 ()- Yl 109%& () -"h%j nnoooo~_@ %1F10% u& ()-y&l0% u& ()- 10z 10z 10z3
10% & ()-!!!110%e& ()-m 10%& () - oPt XuvyZu[ u\ u_ubwr S4!1 3z 10% u& ()-Y

| 10% u& ()-19%10% u& ()- 10-u-u 10-u-u

CLAIMS:

What is claimed is:

1. A method within a data processing system for electronically creating a personalized
document from at least one electronic reference, said method comprising the steps of:

in response to a user input, selecting said at least one electronic reference;

automatically parsing said at least one electronic reference into sub-components;

in response to a completion of said parsing step, automatically aggregating similar items
from among said sub-components, to create said personalized document; and

outputting said personalized document with a set of automatically generated
navigational affordances based on a selection by a user prior to document creation,

wherein said aggregating step includes the steps of:

matching said sub-components with each other;

grouping said sub-components having similar elements to create sub-set groups; and

linking said sub-set groups to generate said personalized document.

2. The method of Claim 1, further comprising the steps of:

annotating said personalized document with pre-documentation generation commentary
entered by said user; and

indexing said personalized document based on a user selected index option and index

depth, wherein said indexing step utilizes key terms extracted from said sub-components.
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said data processing system.

4. The method of Claim 1, further comprising the steps of conducting a contextual search
for said at least one electronic reference, wherein said search is based on user entered query and

context information.

5. The method of Claim 4, wherein said at least one electronic document in said
conducting step is created with extended markup language having meta-tags for delaminating
relevant sections of said at least one electronic document, and wherein said conducting step

searches a database of materials for said at least one electronic document having said meta-tags.

6. The method of Claim 5, where said search is conducted over the Internet and said
database of materials includes at least one web page, represented by an associated hypertext link,
wherein said at least one electronic document is located at said at least one web page and said

selecting step includes selecting the hypertext link of said at least one electronic document.
7. The method of Claim 5, wherein said parsing step utilizes said meta-tags and a
collection of pre-document generation, user-entered criteria to delineate said sub-components of

said at least one electronic document.

8. The method of Claim 7, wherein said outputting step includes the step of:
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applying formatting preferences to said personalized document that were selected by a

user prior to document generation;
pre-pending a title and summary within said personalized document; and

placing said index in said personalized document at a pre-determined location.

9. A computer program product for electronically creating a personalized document from
at least one electronic reference, said program product comprising:

a computer readable medium; and

program instructions on said computer readable medium for:

in response to a user input, selecting said at least one electronic reference;

automatically parsing said at least one electronic reference into sub-components;

in response to a completion of said parsing step, automatically aggregating similar items
from among said-components, to create said personalized document; and

outputting said personalized document with a set of automatically generated
navigational affordances based on a pre-programmed selection by a user,

wherein said aggregating program instructions includes program instructions for:

matching said sub-components with each other;

grouping said sub-components having similar elements to create sub-set groups; and

linking said sub-set groups to generate said personalized document.

10. The computer program product of Claim 9, further comprising program instructions for:
annotating said personalized document with pre-document generation commentary

entered by said user; and



PbdEYNC 10M f $109& ()- $109%& ()-Y s!109& ()- & ! 109%& () -
109 () - $109%&! () - nbi : dEYNC 10M ) 10% () - ~ $109%& () - Z310%: () - SLPBEP 2004
$10%&' ()- 10%&' ()- :QJYNC 10M 10 10

10y610%&' () -y3$10%&' ()-31$109%& ()-/ $10%& () - 4s- $10%&' () - [ CdEYNC 10M
ys$10%&' ()-  10%&' ()-

26
indexing said personalized document based on a user selected index option and index

depth, wherein said indexing step utilizes key terms extracted from said sub-components.

11. The computer program product of Claim 9, wherein said selecting program instructions
includes program instructions for copying the content of said at least one electronic reference

into a temporary storage location connected to said data processing system.

12. The computer program product of Claim 9, further comprising program instructions for
conducting a contextual search for said at least one electronic reference, wherein said search is

based on user entered query and context information.

13. The computer program product of claim 12, wherein said at least one electronic
document in said conducting program instructions is created with extended markup language
having meta-tags for delimiting relevant sections of said at least one electronic document, and
wherein said conducting program instructions searches a database of materials for said at least

one electronic document having said meta-tags.

14. The computer program product of Claim 13, wherein said search is conducted over the
Internet and said database of materials includes at least one web page, represented by an
associated hypertext link, wherein said at least one electronic document is located at said at least
one web page and said selecting program instructions includes program instructions for selecting

the hypertext link of said at least one electronic document.
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15. The computer program product of Claim 14, wherein said parsing program instructions
utilizes said meta-tags and a collection of pre-document generation, user-entered criteria to

delineate said sub-components of said at least one electronic document.

16. The computer program product of Claim 15, wherein said outputting program
instructions includes program instructions for:

applying formatting preferences to said personalized document that were selected by a
user prior to document generation;

pre-pending a title and summary within said personalized document; and

placing said index in said personalized document at a pre-determined location.

17. A system for electronically creating a personalized document comprising:

an annotating utility for entering user commentary about said personalized document;

a searching utility for searching within a database of electronic documents for reference
material related to key terms from within said user commentary;

a user interface for allowing user selection of relevant reference materials and
navigational affordances to include in said personalized document;
a document generation utility for automatically generating said document utilizing said relevant
reference materials, said user commentary, and said navigational affordances; and

an output utility for outputting said personalized document.

18. The system of claim 17, further comprising an indexing utility for automatically

creating an index of said personalized document.
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comprising:

a computer readable medium; and

program instructions stored on said computer readable medium comprising:

an annotating utility for entering user commentary about said personalized document;

a searching utility for searching within a database of electronic documents for reference
material related to key terms from within said user commentary;

a user interface for allowing user selection of relevant reference materials and
navigational affordances to include in said personalized document;

a document generation utility for automatically generating said document utilizing said
relevant reference materials, said user commentary, and said navigational affordances; and

an output utility for outputting said personalized document.

20. The computer program product of Claim 19, further comprising an indexing utility for

automatically creating an index of said personalized document.



