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SYSTEM AND M&:'l'BOD FOR CREA'l'ING A UNil'IBD 
PRINTABLE COLLBC'l'ION OF BYPBRLINKBD DOCUMEN'l'S 

BACKGROUND 01' 'l'BE INYINTIOlj 

1. Field of the Invention 

The present .invention re~ates generally to a system and 

method of creating a collection of documents, and .more 

particularly to publishing a collection of hyperlinked 

documents as one cohesive document. 

2 • Descr~ption. of P·ribr Art 

The proliferation of-information on the World Wide Web 

(WWW) has made .. the task of g~ouping related information 

. dit:ficult·.· Hyperlinks are typically. used within on-line 
. . . . . . 

documents .to provide access to related information. A 

hyperlink1 or.link, is a connect.ion from-one object (e.g., 

word, image, ·sound, and/ or video) . t6 another, ·which can be 

sel~cted_ by a user·. Typic?lly, i link· is a highlighted word 

or picture, which whe;n selected, results in the immediate· 

deli very of another file. The -highlighted obj.ect. is ';i::efe·rred 

to as an anchor. ~ anchor reference and the corre~ponding 

object constitute a basic·hyper"ii?k· 

Hyperlinks provide qu.ick. and easy access to elect;ronic 

documents, however, they can lose functionality when 
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transf~rred to other mediums, for example, when an on-line 

document is printed as a.hard~copy (i.e., paper). The 

functionality of any hyperlink is lost, that is, the 

hyperlink can no longer navigate a user to readily.available 

related information. 

In. some Web browsers, such as Microsoft' s® Internet 

. Explore~, when printing an on-line document, an option is 

provided for prin:ting all· l~nked documents. The browser. then 

··prints each document ·independently, with only a table 

including shortcut text to Internet addresses attached. 

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

collecting and publishing ~ collection of hyperlinked · 

documents as an integrated. _dOCl'.lffient. Furthermore, as most 
.. 

-information i's now ·available ori the W~b in ·the form of Web 

pages including. hyper.links, there is a -need for a method of. 

compiling a publication· from an ini t·ial set (seed) of 

hyperli-nked documents •. 

SUMMARY 01' TD INVENTION 

The presen~ invention. relate_s to a method for creating 

a meta-document. The method collects at least one 

hyperlinked document based on a seed document and 
. . 

cross-references the· documents within t~e collection . 
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Cross-referencing includes resolving an anchor.and an 

object, and referencing the anchor and the object based on 

respective locations. within a meta-document. 

The method organizes the collected documents and the 

seed documents The meth9d also publishes the meta-document 

including the cross-~eferenced documents • 

. ~+eferably~ the method of collecting includes accepting 

the seed document having the anchor pointing to the object, 

and addi~g a document including the object to the 

collection. In addition, ·collecting includes the step of 

manua_lly modifying. the collection. 

The meta-document is a collection of the seed ·document 

and the hyperlinked document.· Further, the referencing step 

includes providing one of a footnot_e, . an end note, .. a ·:t-~ble 

of contents, and-an appendix to either tpe anchor or.and the 

object. 

The method further· includes. representing each :hyperl~nk 

{-e.g. , high.lighted w~rd) as. a dimension of a·. corresponding 

document, ~etermining a frequency of each hyperlink, 

· defi~ing hyp·erl·ink frequency as a . coordinate on a. 

corresponding hyperlink diinensi.on, and ·.clusteri.ng each 

document as a vector. The method also ·includes ordering the 
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collection-breadth-first. Alternatively, the method includes 

ordering the collection depth~first. 

Alternatively, organizing may incl~de defining a 

document with the largest number of connections as an anchor 

of a first level. The method may define any document· pointed 

to by the anch~r and po1nting to the anchor as a first 1evel 

node, and may order the· first 'level nodes baseq on the 

number of nodes each first level node points to. The method 

may.define at least a second level including· documents 

po.inted to by the fir.st level and ·not yet pointed to by 

another node. The method preferably completes the 

o~ganizat.l,on upon dete~ining that all documents are 

asstgned a level. If there ~re.unassigned-document~, the 

ni~thod may. define a document" with the iargest:number of 

connections as an anchor of ·a. first level upon determining 

that no document. was a·ssigned to a last defined level. The 

meth·od defines an· addi t.ional level inc·luding documents . 

pointed to by a next higher. level and not yet pointed to by 

anoth~r node upon determining that a document ~as assigned 

to a last.defined level .. 
. . 

Publishing may include one of, pripting,· storing (e.g., 

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

e-mai],ing·. 
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The above methods for creating a meta-document may be 

implemented in a compute.r readable program code. 

According to an· embodiment of the present invention, .a 

method of· publishing a meta-document may· inc"iude receiving a 

user· request-:--a·t a publisher, collecting at least one 

hyperlinked document based on the user request, . 

cross-referencing the documents with· the collection, and 

publ~shing the collection to the user. The user ·request·may 

include one of an electronic request, a verbal req~est, and 

a written. request. 

The method may further· include dete·rmining the 
. . 

copyright information 9f a collected document,. and 

compensating the copyright holder.for· the use of the 

document.·· 

BRIEF DESCRZP'J.'J:ON OF THE DRAWINGS 
. .. ~ 

Pref erred ~rnbodiments of the present inven~ion will be 

·de.scribed ·below in more detail; with reference to the 

accqmpanying ~rawings:. 

Fig. 1 is a diagram of a network. environment in 

accordance with the' present invention.; 
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Fig. 2 is a block diagram ·of_ an arch"it.ecture. of an 

integrated publishing system according to the present 

·invention; 

Fig. 3 is a flow chart of the publishing system logic 

of Fig. 2; 

Fig. 4 is a flow chart·of a document collection ~outine 

according to an embodiment of the p·resent invention; 

Fig. 5 is an illustrative: site map for a Web sit"e in 

accordance with the present invention; 
. ~ 

Fig~ 6 ~s a flbw chart of an organization ~outine 

according to the ·present invention; 

Fig .. 7 is a flow chart of a document ordering routine 

. .-: according to .th~ present invention;. 

Fi·g·. 8 is a f_low· chart of an integration routine 

according ·to the pres·ent invei:ition; and 

.Fig. 9 is a flow chart of a hierarchical Structure 

routipe according to.the present.invention. 

DETAI~ DESCRIP\'ION _or PRBFBRRED EMBODIMENTS 

A system and method according to the present invention 

are provided for collect~ng hyperlinked documents, 

· integra_t:i.ng these documents· as one cop.esi ve _tini t or 

meta-document and providing cross references for 
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corresponding hyperlinks ( i.·e., anchors and objects) within 

the meta~document. 

It is to be understood that the present invention may 

be· implemented in various forms of hardware~ software, 

firmware, special purpose processors, or a combination 

thereof.· In one embodiment, the present invention may be 

implemented in software as an application pro.gram tan,gibly 

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 i;n.ich· as o;ne or mor·e ·central processing units (CPU}, 

a: random a·ccess memory (RAM),· ·and input/output (I./0) · 

interface(s). The computer platform·also includes an 
. . . 

' operating system . and micr_o instruction code. The various 

pro~esses and .. functions. described herein may either be part 

.of th.e. micro in,struction code.or pa-rt of the application 

_program (or a combination thereof) which is· executed via the 

· operating syst~m. In addition, various other peripheral 

device·s may be connected to the computer platform such as c';ln 

additional data storage device ~nd a· printing .device. 

It is to be further understood·that, because some of 

the constituent system components ·a~ct·method steps depicted· 
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in the accompanying figures may.be implemented in software, 

the actual connections between the system components (or the 

pro9ess steps) may d~ffer depe~ding upon the manper in ·which 

the present invention is programmed. Given the teachings of 

the present invention provided herein1 one of ordinary skill 

·in.the· related art will be able to.contemplate these and 

similar impl-ementations or c:onf igur~tions of the present 

invention·. 

In one embodi~ent of the present invention, hyperlinked· 

document~ are cqllect~d and compiled ·~rom at least, one 
. . 

initial document. This initi;:i.l document is called a seed. A 

seed document serves as the basis for growing a l~rger 
. . 

·document·. Specifically, an organization or str~cture is 
.·. .. 

created for a meta-document stemming from the seed document. 

·.The org~nization is provided by resolv~ng cross referenced 

hyperliriks within the meta-document. 

Refe·;rring to .Fig. l, in ~ system according to the 

_p.r:esent invention, client stations 11~, 145, arid 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 server (i.e.,. "160, 170 or 180"). to access the various 

Web servers 130, 14.0 and 150, having Web· sites. 
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Referring now to Fig. 2, a diagram of a publishing 

system is shown according ·to the present invention. A 

publishing system node 203 can acc~ss the network 110. The 

publishing system node 203 preferably includes a CPU 260, a 

memory 263 such as a random access memory (RAM), and storage 

devices 262 such as direct access storage devices (DASD). 

The memory 263 stores the publishing system logic 268 

(depicted in Fig. 3) ., · preferably embodied a:s computer 

executable code loaded from·a DASD 262 into memory 263 for 

execution by the CPU 260. The publishing system logic 268 

·includes a document collection routine 264 (depicted in Fig. 

4), a:n organization routine 265 (depicted·in .. Fig. 6), and an 
. -

i"ntegrati.on routine 266 (depicted in Fig. B) •. _The publishing 

system node can be a client .. "work.station or irnplemerit"ed as a 

separate server node .on the Web.· 
' . . 

Referring to Fig. 3, the co~l~ction routine 264 is 

invoked to create a collection of.hyperlinked documents . . 

based on at least one.· initial seed doc~ent .provided ·by a 

user 305. T~pical examples of hyperli_nke~ documents inclu<;ie, 

for examp.le, Web . pages spread over the various Web sites 
. . 

(130-150). Another example includes independently published 

academic art:Lcles ·with bib_liographies. ~he organization 

routine 26~ is invoked to create an organization or 
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structµre for the document collection 310. This can include 

hierarchical sub-collections, for example, ·chapters and 

sections. The integration routine 266 is invoked to ~esolve. 

cr~ss-referencing within the collection 315. If a hyperlink 

or anchor in·qne document points to an object in another 

document in the collection, a footnote or other similar 

mechanism will be associated with the anchor to point to, 

for example, the page number or chapter corresponding to the 

object. 

The publishing routine is invoked to process the 

integrated document 3~0. The_pub~ishing routine creates the 

final _(pri~ted or. printable) ~utput as specified by the 

user •. ~he publishing routine can create· a printed hard copy 

or publ~sh the content in another medium,. for example,· a 

wri~ing to a CD-ROM. The system and method can also deliver 

a fax document or printable. electro"nic document- (e.g., in 

Lotus Word Pro or Portable Document Format (pdf) ,.;._ etc.) .. 
. . 

. .According to ·Fig. 4, _a seed document routine is ·invokE?d 

where the routine collects at least one initial seed or core 

hyperlinked document from the user 405. O~e of ordinary 

-s~tll in the art will recognize~ ·in light ~f the present 
. . . 

invention, the3:_t ~here are alternative ways· of collec~ing the 

·s~~d document(s), for example, by letting the user provide 
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the name ··or URL of each of these documents directly. 

Alternatively, a gr~phical user interface can be provided to 

allow a user to select the seed document(s) f~om a graphical 

user interface (GUI). For example, one can use a site-map_ 

i-nterfa~e (e.g. , Fig. 5) to allow· the user t.o select a 

document subset of 1a Web site from its site map. An: 

expansion routine is u~ed to add additional documents to the 

collection 41"0. ·This is done by fetching the.documents in 

· ·the seed collection spec~fi~d by the user. These d.ocuments 

can be loc~ted· locally and/or··distributed aero~~ a network, 

for example, the Internet. The system and method identifies 

the hyperlinks embedded in each docUm.ent and adds these 

re.fere'noed. documents · (e.g. , those pointeq to by the URLs 

einl?edded "in a Web pag·e as anchors). intO" the coilection. The.·. 

p·resent inyent_ion con~emplates. different implementations of 

the ·abov~ system -and method. 

According to a,n embodiment of the pre~ent inventi.on, a · 

u~er can define stopping cr~teria for the expansion. One 

criterion is the distance from the seed documents. For 

·example, a maximum distance of two means that only the 

documents directly referenced (or.pointed to via the 

hyperlink} by a seed document and the documents referenced· 

by those documents ( direct~y ref e·renc~d . by. the seed 
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documents) will be included in the· collection. Another 

.example of a stopping cri te-ria is a reference count. For 

exampie, a minimum reference count of two means that a 

document has to be referenced by at least two·of the seed 

documents to be included .in the collecti.on. Other 

constraints can· include the source for the documents (e.g., 

Web site, server, proxy, etc.), the date of publication 

(including the last time the document was modified), the 

size of the document, etc. 

After the collection i·~ expandf:1d from th~ initial seed 

d~cument(s), a user interaction routine can be invoked to 

allow the user to browse through the collection and delete 

. a~y undesirable documents 4i5. The ·user can al.so repeat the 
. . . 

collection process to compile more-documents. For example;. · .. 

the.user·can _modify .the stopping criteria or add adqitiona~ 

seed docUm.ents and repeat the ·expansion routine to obtain a 
. . 

new set of results. 

· · · . One .skilled in the art will .teco.griize,. in light ot the 

present invention, th~t th~re a_re other stopping criteria 

for the eJ_tpansi9n routine, fo~ example., .age. of a document 

(·stO~ at Old _dOCUillentS) t ratings o·f. a ·document (for example, 

as provided by Platform for Internet C~ntent Selection 

(P.IC.S}, a 'met.hod for.·providing meta information concerning 



.· 

electronic content), importance or a page (for example, 

identifying the hubs/authority pages in a collection,. where 

authority pages are authorities on a topic and hub.pages 

~oint to m~ny pages relevant to the topic, as discussed in 
. .. 

th.e paper by s. Chakrabarti, et al. , "Automatic Resource 

Compilation by Analyzing Hyperlink Structure and Associated 

Text", Computer Networks antl ISDN Systems~ Vol. 30,· April 

1998.), size of page (avoiding large pagesj or not counting 

s·hort pages) • 

. Those skilled ~n th~ art can also see that there are . 

different ways to create or obtain the seed dqcument(s). One 

alternative is to collect seed documents based on past 

history of use .of an individual 6r a group, for example, 

from. a web :browser's history cache·. 

Re·f.erring ·to Fig. ·6·, the ··organiz.ation rou:tine. 265 · 

creates structure for the collection of documents provi~e~· 

.:by the coliection ro'utine 264. In a. preferred embodiment a 

vector. space representation is used in which each document 

. is represented as vector of word.s (e.g., hyperlin.ks} 

together with its count or frequency 605. Speci·fically, each 
' . 

document can ~e represented·as a te.rm vector of the form 

associated with it, where Wi denotes the number of· 
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occurrences of the word. Alternatively, w1 can denote a 

function of the number of occurrences, for example, the 

square root of the number of occurrences. Viewing each word· 

·as· a dimension and the corresponding count as the coordinate 

on that dimension, each document is transformed into a·point 

.or vector in a high dimensional space of word. A clustering 

algorithm is applied to these vectors to form a given number 
. . 

of clust_ers or sub'"".'collections specified by ·the user 610. 

There are numerous clu_stering methods available. See for 

example~ Charu Aggarwal, et al., "Fast Algorithms for 

Projected Clustering·", Proc. · 1999 ACM SIGMOD Conference, 

Phil~delphia, PA, May 1999, pp. 61-72, in which the authors 

·"discuss a ·gene:i;alization of the clustering ·problem, 

referred to as the projected clustering problem, in which 

the subsets of. dimensions selected are specific to the 

clusters themselves." See also, Charu .:Aggarwal, et al.·' "On 
. . 

the~Merits of Buildin_g Categorization _Systems by Supervised 

Ciu.stering", Proc. 1999 ACM SIGKDb Conference, San Diego, 

CA, Aug. ·1999, pp.· 352-356, in this work, the authors 

discu~s "supar~i-sed clust:ering in order to create sets of 

categories for classification of documents ••• " using 

"information from a pre-existing taxonomy in order to 
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. •t..;. ·;,: -t.i..... 

supervise the creation of a set of related clusters, though 

with some freedom in defining and creating classes." 

The order of each document in the sub-collection is 

determined by invoking.the ordering routine 615. Alternative 

approaches to the ordering .routine 615 are described below 

with reference to Figs. 7 and 9. Suggestive titles are 

· derived for each sub-co.llection 620. ·Those skilled in the . 

·art will apprecia.te that.many alternative implementations 

exist. In a preferred embodiment, the most frequent 

occurring·. words in each sub-collection are U$ed as 

suggestive titles.·The user modification routine can be 

invoked 625 such that the user can-select one 0f the 

suggestive ~itles for the sub~collection or i~put -an 

.·alt~rnative title. The user is also presented with ~h~., 

sub-coll~ctions, and can modify.the.composition of .each 

sub-collection or the document order within each 

sub-coll.ection. According to. th.e present invention a 

u·ser can annotate the meta-structure· in post processing, 

·either in the form of attachable notes, or full fledged· 

int-rodµc.t.ory. (or _sun;nnary) paragraphs· (s.tmilar to making a 

. ·derivative book out' .of articles, for example, where a guest 

·editor· introduces each· article and follows up with a summary 

of sub~equent ·wor~). 
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-An alternative means for performing in the initial 

clustering 610 is provided for partitioning the documents 

into sub-collections.. The method can partition the 

documents·by chronological age of the pages, or clustering 

by.URL/domains. Alternatively, the present invention skips 

clustering and only performs an ordering of the documents. 

For example, one can exploit the hyperlink s_tructure to 

perform a breadth-first or depth-first ordering from a seed 

doc~ent (S!ele.cted based on som~ user spe.cified criterion or 

user specification). For example, assume document 1 points 

to documents 2, 3 and 4, docum~nt 2 points to· documents 4 

and 5,. -and docilment 3 points to documents· 6 and 7. ·the ... 
. . . 

. . . 

. breadth-first orde,ring of. the collection is 1, 2, 3, 4~ s,_ 6 

and i, essentiatly, as each document is collected •. 

Alternatively; the present invention can implement a 

depth-first clustering, for example, 1, 2, 4, 5, 3, 6, 7, 
. . 

and. 4 •. According to the qepth-first embodiment( .the-method 

follows the hyperli~ks· until it reaches a dead-end (where no 

additional hyperl.in~s are found in a document·) or some 
. . . 

predefined criteria •.. The method then returns to a higher 
. . 

level and ('.Ontinues co·1·1ecting docum~nts for· the. next 

hyperlink. More elaborate ordering methods are addressed in 

Fig. 7. 
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Ref erring to Fig.. 7,. a. directed graph is created to 

represent a collection or sub-collection of documents 705. 

This directed graph is a view of the docume~t structure 

pr~or to organization. Each document points to another 

document and/or is pointed to by another document. Each 

document"· is represented as a node, and a directed arc from 

node i to node j is added if the hyperlink (or URL) of 

document j app~ars in document i. An order queue is. 

initialized to "e~pty" and is used to °list the documents in 

order. ·The node with the highest number of outgoing arcs -in 

the dire.cted graph is r~moved from the graph and added to· 

the end of the order queue 710. The.nodes that can be 

.directly ·reached from the ·outgoing arcs-··of 'the previously 

removed node .are marked (if. they a·re not yet marked). 720.­

The. method determines whether tl'_le.re are. any marked nodes 
. . 

left in the di_.r;ected· graph 730. If so, f~om ·the group of·· 

marke~ .nodes, "the node with the h_ighest number of .outgoing 

a.res is removed from the gr~ph and added to·the end of.the 

or~er ·queue 740. The ~ethod then determines whether there 

are any· unmarked nodes remainl~g 750. If not, all the nodes. 

are in the.order queue which provides the order of the 

dooument collection. 
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According to an embodiment of the present invention 

depicted in Fig~ 8, the cross references to hyperlinks are 

resolved in block 805. ·within the collection of documents., 

for each document, all hyperlinks pointing to -that document 

are identified •. In a preferred embodiment,_a footnote or 

cross refer~nce is added to the hyperlinks. The footnote 

points to the .corresponding documents by p~ge, section, and 

.chapter number. ·A table of contents is created for a 

collection in· block 810 •. ·other features such as index, table 

of contents, tables and/or figures, s~ry of hyperlinks, 

and glossary can also be added based on user needs or 

preference~. 

_In addition, the. present invention contemplates. 

alternative i:i:nPlementati6ns for cre~ti~g a ~ub-collection, 

for example,· a user can repeat the clustering method 

~epicted in Fig. 6 to· each sub-collection recursively to 

create a hierarchy ·of sub-coll:ection. Alternatively, the. 

·-hyperlink structure cap be exp_lored to creat_e· ·a. hiera·rchical 

sub-collection as shown in Fig. 9. As in Fig. 7, the direct 

graph represe~tation of. the document collection is used as a 
. . 

base for creating the sub-collection. Also, as in Fig. 7, 

each.document is represented as a node. From a directed 
. . 

graph representation of the docµment ·.collection, the node 
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with the most outgoing arcs- from the directed graph 

representation of the.document collection is selected. as the 

anchor· node of level 1 of the hierarchical document 

org.an'ization 905 •. Among the nodes. directly pointed to by the 
. . . 

anchor node, those with an outgoing arc.that directly points. 

back to the anchor node are also designated as level 1 nodes 

910. The level 1 nodes are ordered according to the number 

of outgoing links from each node 915 (i.e., nodes with a 

higher number will be ranked higher). k, a counter, is set 

· to 1 ·in block 920. For each level k node, the level k+l 

nodes under it are those nodes pointed to by level k's 

outgoing arcs, .but not yet assigned.to other· nodes at · 

earlier· levels or nod~s- -preceding it .at the s~me. level k; in 

block 925. The method determines whether every· node. -has been 

.assigned a level 930. If so, the routine is completed. · 

Otherwise# the method determines whether there is any node 

a~sigried to level k+l. in the_ last invocation of block. 925, 

. · in block· 935_. · · !"f ·not, thos·e parts (documents) of the 

di·rected graph . is :r;i.ot reachable from the anchor node (or 

nodes) identified so far •. Block 905 is repeated again to 
. . 

select .another anchor node from the remaining unassigned 

portions of the graph. k- is in~remented by one in block 940'. 
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.As most informa.tion is now avaiiable on the Internet in 

the form of Web pages or hyperlinked documents, the present 

invention provides a system and metnod for developing 

detailed, comprehensive, and integrated publications from at 

least one initial seed· hyperlinked document. A publishing 

and distribution service is provided~ This service provides 

a-model for a printing hpuse. Additional services are 

provided, such as ·resolving ·copyright issues with each 

document source on bepalf of the user. Also contemplated is 

·a method of providing packaging, distribution, and/or. 

delivery services. The distribution and delivery services 

·.can be-either in hard copy or printable ·soft copy. The. user 

c~n alter .the document collecti.on {as ·in the user 

inter.action routine· (415) in ·Fig. 4)° or modify the ·chapter 

or section title of. t~e· composition (as i"n the user· 

modi-fication routine 625 in Fig. 6) through, for example, a 
. . . 

Web browser interface or word processor application at a 

client work station. 

Those skilled in. art can see that various additional · 

services ca.n be included. For example, the present invention 
. . 

can include tracking/delivery servi.ces for the documents, 

either through a "re.turn. receipt" protocol (similar to that 

available for e-mail su·ch as Louts Notes) or use of a 
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tracking system (such as that used by Federal Express) for 

the delivery/tracking of physically· printed documents. The 

prese~t invention also ?llow~ for (1) publishing (on paper 

or in other media) locally, follo~ed by shipping, or (2) 

remotely publis.hing/printi_ng at a location· near the end user 

where the customer can pick up the document directly. 
I 

In an embodiment of the present invention a publishing 

method provides· for coliectiop a·nd distribution Of royalties 

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

the . integr~ted ·document based on the number of copies 

printed. 

Having de.scribed embodiments of a system and method· for 

creating ·:a µ~ified· printable ~ol_lection of_ hyperlil'.lk 
. . ' 

documents, it is ·noted that modifications and variations can 

be made· by persons sk~~led in the.art in light Of the above 

·teachings. 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 pa:i::-ticularity 

required by the patent laws, what is claims and desired 

protected by Letters Patent is set for in the.appended 

·clai:qi.s. 
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What is claimed is: 

1. A method for creating a meta-document comprising 

the steps of: : 

co:l:.lecting at l"east one hyperlinked document based 

on a-seed document; 

resolving an anchor in the seed document and an 

object in the hyperlinked document; and 

referencing the a:nch_Gr and the object based on 

respective locations within a meta-document". 

2. The method of claim.1, further comprising the step 

of publishing the meta-document ~ncludipg cross-referenced 

document"s. 

3. The method of claim 1, wherein the step of 

collecting further comprises the steps ~f: 

accep~ing the seed, document having the anchor 

pointing to the object; and 

adding a document including· the o~ject. to the 

collection. 

4. The method-of claim 3, further comprising the step 

of manually modifying the collection. 
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5. The method of claim 1, wherein the meta-document 

is a collection ·of the seed document ·and the collected 

document. 

6. The method of claim· 1, wherein the refe.rencing 

step includes providing one of a footno~e, an end note, ? 

table of contents, and an appendix to one of the anchor and 

the ·object. 

7. The method of claim 1, further comprisfn·g the step 

of organizing the·collected.document and the seed document_ 

8·. The method of· claim 7, furt~er .. cornpri~irig the 

~teps ·of:·. 

representing each hyp.erlink as a dirnens.ion of a· 

~orresponding document; 

deterrµining.a frequency of each hyperlink; 

defining· hyperlink frequency as a coo·rdinate on a 

_corresponding hyperlink dimension; and 

clustering each document as· a vector.· 
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9. The method of claim 7, furthe_r comprising the step 

of ordering the collection breadth-first. 

10.· The method of claim 7~ further comprising the step 

of ordering the collection depth-first . 

._ 11. The method of claim·?, further comprising the 

steps of: 

def~ning a document with. the largest number of 

connections as an ancho_r of a first l_evel; · 

.defining any document pointed to by the anchor and 

pointing back to the anchor as a first· level node; 

o.:td~ring the firs·t_. leve·l nodes based on the number 

of nodes ~ach ·first level nod~ point~ to; 

def in:i,ng at least a second lf;'!vel including 
. . \ . 

documents pointed to by the ·first level and not yet pointed 

to by another n9de; 

· 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 fir.st level upon determining 

that no document was-assigned to last defined level; and 
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defining an additional level including documents 

pointed to by a next higher level and not yet pointed to by 

another node upon determining th.at a document was assigned 

··to last· defined level. 

12. The method of claim 3, wherein the step of 

publishing includes one of, printing, storing,. faxing, and 

e-mailing. 

13. A computer program product comprising: 

a computer usable.medium having computer.readable 

·progra,m.code embodied therein for creating a:meta-document, 

the computer re~dable program code in the· . computer _program . 

product comprising: 
. . 

computer readable program code for collecting at . 

least OQe.hyperlinked document based on a seed document; 
I 

computer readable program' code for resolving an 

anchor and an object; and . 

. computer readable program code for·· referencing the 

anchor and the ob_j-ect based on re·specti ve locations within 

the meta-document. 
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14. The computer program product claim 13, fu~ther 

comprising computer readable program code for organizing the 

collected document and the seed document. 

15. The computer program product of claim ~3, ·further 

comprising computer readable program code for publishing ·the 

meta-document comprising the cross-referenced documeritS". 

16. The computer program product of clai.m 13, wherein , 

the cc:>niputer readable program code for of collecting.further 

comprises: 

computer readable program ·COde for accepting the 

seed .. document·having· the anchor pointing to the object; and· 

computer.readable program code fo~ adding a ,. 

document inciuding the object to the collection.· 

17. The computer program product of claim 13, furthe.r 

comprising.: 

computer readable program code for defining a 

document witb the largest number of connections as·an anchor 

.of a·first l~vel; 
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computer readable program code for defining any 

document pointed to by the anchor and pointing to the anchor 

as a first level node;-

computer readable program code for ordering the 

first l.evel nodes based on the number of nodes eaqh 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 ye:t pointed to by another node_; 

.computer readable_ program· code for completing the 

organization upon detennining that all documents are 

assigned-a level; 

computer.readable program code for defining a 

- document with the largest number of co.nnections as an aI)chor 
. . . 

of a first level upon dete~ining that no document was 

assigned to last defined ·1evel; and 

~omputer readable program code for· defining an 

additional l~vel inclu<:Jing _documents pointed.to by a next 

higher level and not pointed to by a~other node upon 

determining that a document was assi~ned to last defined 

level. 
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18. The computer pr~gram product of claim 13, wherein 

referencing includes providing one of a footn~te, an end 

note, a table of coritents, and an· appendix to one of the 

anchor and the obj. ect ~ 

19. · The computer program product of claim 14, further 

comprising: 

computer readable program code for representing 

each hyperlink as a dimension o'f a corresponding document; 

computer readable prqgram code for <;iet,ermining a 

frequency of each hyperlink; 

computer readable program code for defining-

hyperlink frequency as· a coordinate on a corresponding 

.hyperlink dimension; ana 
- . 

computer readable program code for _cluster.ing each 

document as a yector. 

·20. The computer .. prog:I:am product of claim 14, further 

comprising computer read~ble program code for ordering the 

collection breadth-first. 

~28-



.. ···-------·----

~-- ( ; ' ~ 1.1111111111111 11111 1111111 1111 
* C L M S * 

21. The.computer program product of c.laim 14, further 

compi;:ising computer readable program code ·for o.rdering the 

collection depth-first. 

22. The computer program product claim 15, wherein 

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

23. A method- of publishing a meta-document compris-ing 

the steps of: -

receiving a user request at a publisher; 

Qollecting at least one hyperlinked document· based 

on the user request.; 

cross~referencing the docum~nts with the 

collection; and 

··publishing the collection to the user. 

24 .. The method of claim.23, wherein the.user request 

comprises one of an electronic request, a verbal _request, 

and a written request. 

25. The method ·of claim 23, wherein publisJ')ing 

. comprise$ one of printing, storing, faxing, a_nd e-mailing·. 
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26. The method ·of claim 23·, f_urther -comprising the 

steps of determining copyright information of a collected. 

27. The method of claim 2·6, further _comprising the 

step of compensating an author for the use of a copyrighted 

document. 

'· 

-30-: . 


