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PROVIDE OTHER USERS WITIT ACCESS TO
LINK RELATIONSHIPS BETWEEN
DOCUMENTS

This application is a continuation-in-part of U.S. applica-
tion Ser. No. 10/080,740, Gled Mar. 6. 2002 now U,S. Pat. No.
7.111,232. entitled A METHOD AND SYSTEM FOR MAK-
ING DOCUMENT OBJECTS AVAILABLE TO USERS OF
ANETWORK, which is a continuation-in-part of U.S. appli-
cation Ser. No. 10/050,515, filed Jan. 18, 2002. enfitled A
SYSTEM AND METHOD FOR COLLECTING. STOR-
ING. MANAGING AND PROVIDING CATEGORIZED
INFORMATTON RELATED TO A DOCUMENT OBIECT,
which ¢laims priority from U.S. Provisional Application No.
60.273.520. filed Mar. 7, 2001. entitled SYSTEM AND
METHOD FOR COLLECTING AND PROVIDING USERS
WITH CATEGORIZED INFORMATION RELATED TO
AN OPEN DOCUMENT and U.S. Provisional Application
No. 60/282.,470, filed Apr. 10, 2001, entitled SYSTEM AND
METIHOQD FOR COLLECTING, STORING, MANAGING
AND PROVIDING TO NETWORK USERS CATEGO-
RIZED INFORMATION RELATED TG AN OGPEN DOCU-
MENT.

‘This application also clatms priority from U.S. application
Ser. No. 10/090,739, fited Mar. 6, 2002, entitled FRAME-
WORK FOR MANAGING DOCUMENT OBIECTS
STORED ON A NETWORK. and from U.S. Provisional
Application No. 60,273,520, filed Mar. 7. 2001 entitled SY'S-

TEM AN} METIIOD FOR COLLECTING AND PROVID- ?

ING USERS WITII CATEGORIZED INFORMATION
RELATED TO AN OPEN DOCUMENT and U.S. Provi-
sional Application No, 60/282.470. filed Apr. 10, 2001.
entitled SYSTEM AND METHOD FOR COLLECTING,

STORING, MANAGING AND PROVIDING TO NEI- -

WORK  USERS CAIEGORIZED  INFORMATION
RELATED TO AN OPEN DOCUMENT, which are all
hereby incorparated by reference.

TECHNICAL FIELD
The technical tield 15 relating documents on computer net-
works and storing, indexing and presenting those relation-
ships to network users.

BACKGROUND

Networks connecting many computers ofler users access to

a wide variety ol information. Computers are exceplional

devices for storing, sorting and relating large amounts of
information. Information is stored on computers and net-
worked computing and storage devices as documents or
objects. together referred to as document objects. Such docu-
ment objects may contain any form of information. from text
documents and articles, financial data, statistical information,
electronic mait, images and photos, music, animation, and
even motion pictures.

The Internet, as a network of interconnected networks,
offers users dccess to an even broader collection of informa-
tion the Worldwide Web (the “Web™). On the Web, publish-
ers offer information for educational, recreational, and com-
mercial purposes. The Internet, and it's predominant Web
form, is organized and accessed by assigning document
objects an address. or Uniform Resource Locatar (“URL"™).
These URLs define the transfer protoco! for and location of
each individual document object on the Internet, or other
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network. including the lnternetworking Protecol 1P
address of the host computer system of the document object.

A URL may also represent an address including instruc-
tions for accessing a document object that is generated on
request by retrieving and renderiny. for presentation vrga-
nized information in response W information supplied by the
requester. When the URL. contains enough informwation te
recreate the document object generated in such s manner. that
document object can be recreated for others using the URL. A
URL may also include information. sometimes called a book-
mark, with information allowing the rendering tool w present
or highlight a location in the document upon opening the
document,

Users accessing computer networks and the Internet are
generally required to perform their own scarches ucross the
networks for the information, stored as document objects,
that they desire or need. As the amouat of information avail-
able on compuler networks. and on the internet in particular,
grows exponentially, existing search and information loca-
tion techniques hecome increasingly less effective. Existing
Internet search techniques often yield too many seemingly
related references which are not, in fact. truly useful 1o the
user. The usefulness of traditional Internet search and index-
ing systems is actually decreasing as the number of docu-
ments on the Internet explodes.

[xisting search. categorization, and retrieval techniques
for document objects stored on computer networks, while
generully executed af the high speeds of modern computer
systems, are increasingly imprecise and often much oo
broad. as well as time and labor intensive. owing 1o the explo-
sion of information being added to those networks.

A need exists to enhance the network user’s information
search and access experience.

A need exists Lo provide network users with information
relevant to the individual document object they are accessing
and provide that information in a context of value to them by
presenting relationships the document object they are access-
ing panticipates in with other document objects within a spe-
cific context. Such other document objects may or may not be
offered by the publisher of the document object currently
accessed. A need exists to provide network users with infor-
mation retevant 1o the specitic information the user may be
searching for and relevant o (he user’s immediate personal,
prafessional, geographic and other interests. A need further
exists to cnable users to derive value and/'or revenue from
providing, this service 1o users.

A need exists for entilies or groups to be able to commu-
nicate information o their employess or members us those
employees or members access document obsects on a net-
work, and 1o enable those employees or members to view
content deemed important to the entities or groups. A need
further exists for publishers of content on the Internet & be
able to personalize content presented 10 Internet users without
requiring the establishment of a personal relationship
between the user and the content publisher. A need exists to
enable the coltection of the search expericnces of a group of
users and share that experience with other users of networked
information devices. A need further exists to enahle users to
derive value and/or revenue from the process of collecting
and sharing search expericnces with other users.

A need exists [or creators of document object content to be
able to distribute that content to users of a network with
similar interests by means other than through a traditional
website hosting service, Intermnet portal or by placement with
aweb search engine. A need further exists for content creators
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to derive value and/or revenue from the process of sharing
their content with other users through the vse of relationships
with other document objects.

A need exists to aggregate related document objects on a
pser’s compuler. ar other informativn aceess device, without
modifying the document objects or the means by which they
are stored.

SUMMARY

The systems. apparatus and imethods of the present inven-
tion (hereinalter *Linkspace™) incorporate and provide many
improvements on existing methods for publishing, distribut-
ing. relating and searching decument objects on computer
networks, including the Internet.

Linkspace operates o provide muny benelicial improve-
ments in searching, identifying and publishing informatien
over camputer networks and on individual computers orather
information access devices.

Linkspace permits a user of a computer, information access
device, a computer network, or the Internel. 0 establish and/
or search relationships between document objects located on
the device, network or the Internet. [hose relationships may
comprise link relationships and link references and are main-
tained by Linkspace in one or more link dircctories. The
contents of link directories may be organized. categorized,
sorted, filtered and presented in groupings hased on various
criteria relating to, among other things. user interests snd
their attributes, the types of document abjects and the nature
of the content of those decument objects. Linkspace allows a
network user 10 be presented with a sclection of links to
document objects related to the document object the user 15
currently accessing based upon the URL of the current docu-
ment objeet, and link refationships created by the user and
other users of the network stored in the link directories.

When a network user equipped with Iinkspace identifics

and locates a first document object on the network that is of

interest 10 her, she may initiate one method of the present
invention 10 mark the location, through its URL, as a start
point of a link relationship. When she accesses a second
document object on the network that she considers relevant to
the first document object, she initiates another step of one
method of the invention to mark the second document abject
as an end point of the link relationship. Upon marking the
second document ohject as the end point, the link relationship
is created and stored on a link directory selected lo store
similar link relationships. When a second network user
equipped with Linkspace, and with access to the link diree-
tory, accesses the first document object, he is then presented
with a link 1o the second document object as a relevant docu-
ment object that may be of interest to him. Likewise, if the
second network user accesses the second document object, he
may then be presented with a link to the first document abject
as a relevant document object that may be of interest to him.

Linkspace consists primarity of a systent and method for
creating and publishing link relationships. a system and
method for storing and managing link relationships in link
directories, and a system and method for searching and pre-
senting a network user with links related by link relationships
to the document object the user is currently accessing,

In one respect what is described is a method for enabling
users of a netwark to provide other users with access to link
relationships between document objects. The method
includes a step for creating link directories storing, the link
relationships. The methed also includes a step for making the
Jink relationships accessible to users of the network and a step
for allowing users to fill the link directories with link rela-
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tionships between document objects. Furthermore. the
method includes a step of bililng users based upon the link
directories created andror o step of billing users based upon
the activity of users accessing the link directories.

In yet another respect. what is described i a computer
readable medium on which is embedded a program. The
embedded program comprises modules that exceule the
above method.

Those skilled in the art will appreciate these and other
advamges and benefits o various embodiments of the inven-
tionn upen reading the following detailed description of a
preferred embodiment with relerence 10 the below- sted
drawings.

DESCRIPTION OF THE DRAWINGS

The detailed description will refer to the following draw-
ings. wherein like numerals refer to like clements. and
wherein:

FIG. 1 is a diagram showing a sysiem according to one
embodiment of the invenion:

FIG. 2 is a diagram showing a client device which is Link-
space-enabled and its interaction with vther hardware and
software;

FIG. 3a is a diagram showing the components of a server
which is Linkspace-enabled and its interaction with other
hardwarc and software:

FIG. 36 is a diagram showing more detail of one embodi-
ment of a user data store from FIG. 3a;

F1(i. 4a is a diagramn illustrating one embodiment ota link
directory according to one embodiment of the invention:

FIG. 4h is a diagram illustrating another embodiment of a
link directory according 1o one embodiment of the invention:

FIG. § s a disgram showing ene embodiment of the inven-
tion implemented on public. private or closed computer net-
works:

FI¢. 6 is a flowchart itlusteating a methed for enabling
users ol a network to create. store, and provide access to
relationships amony document objects stored on the network
according 10 one embodiment of the invention;

FIG. 7 is a flowchart illustrating a method for identifying
link reJationships between document objects according 1o one
embodiment of the invention;

FIG. 8 is a flowchart illustrating o method for publishing
link relationships betwecn document objects according to one
embodiment of the invention;

F1G. 9 is one example screen view of a user intertace for a
relate links dialog box according o one embodiment ol the
invention;

FIG. 10 is an example of a sereen view for a client user
interface according 1o one embodiment of the invention;

FIG. 11 is one example screen view of o user interface for
a publish document object dialog box according to one
embodiment of the invention:

FIG. 12 is one example screen view of a user interface for
asubmit comments dialog box according to one embodiment
of the invention;

F1G. 13 is a flowchart illustrating a method for publishing
a first document ohject to users of a network, wherein the first
document object is not previously available to users of the
network according to cne embodiment of the inverdion;

FIG. 14 is one example screen view of a user interface for
a target published document objects dialog box:

FIG. 5 is cne example screen view of a user interface for
a domain representation dialog box;

FIGS. 16a, 165, 16¢. 164, 16¢, 16/, and 16g are flowcharts
illustrating a method for enabling users of a netwerk to pro-
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vide other users of the network with access to link relation-
ships between document objects that are located vn the net-
wurk: and
FI¢. 17 is one example screen view of a user interlace tor
a1 user accoullt aclivity report.

DETAILED DLSCRIPTION

FIG. 1 shows one embodiment of a system 100 for collect-
ing. storing, managing and providing to network vsers cat-
egorized informatien related to an open document object. A
document object may conlain any form ol information,
including text documents and articles, financial data, statisti-
cal information, electronic mail, images and photos, music.
voice data, animation, and even motion pictures, or may reler
10 a portion thereol. A document object may be dynanucally
created or formed. The system 100 includes a network 10,
such as the Internet or other network of interconnected com-
puters or a combination of networks and the Internet: one or

more Linkspace-enabled client devices 205 one or more Link- 2

space-cnabled servers 30, one or more first document objects
40; one or more second document objects 50; one or more link
references 42 and 52, corresponding to the first document
cobjects 40 and the second document objects 50 respectively:

and one or more link relationships 45. The system 100 may >

also include one or more links 41 and 51 pointing to the first
document objects 40 and second document objects 50 respec-
tively. The client devices 20, as well as the server 30, are
preferably Linkspace-enabled. The client device 20 may
comprise a compuler or other digital infermation device run-
ning soflware enabled by the present invention 1o create.
filter, sort and display the link references 42, 52. and the link
refationships 45. The server 30 may comprise & server com-
puler or other digital information device running soltware
enabling the present invention to store. index. search. filier,
sort and transmit the link references 42. 52, and the tink
relationships 45 to client devices 20. The server 30 further
comprises one or more link directories 35 for storing and
indexing information regarding the fink relationships 45 and
link references 42 and 52 developed by the client devices 20
with respect to the one or more first documents 40 and second
documents 50,

The link reference 42, 52 comprises a pointer to one docu-
mentobject 40, 50 onthe network 10 and attributes associated
with that document abject 40, 50, The link relationship 45
comprises two pointers, one each to the first document object
40 and to the second document object 50, and atiributes
describing characteristics of the relationship between the two
document objects 40, 50 related by the link relationship 45.
‘The pointers included in a link relationship 45 may be com-
prised of pointers 10 a link reference 42, 52. The link relation-
ship 45 establishes a meaningful relationship between two
document objects 40, 50, whereas the locations of the docu-
ment objects 40, 50 may be maintained within the Linkspace
system 100 by means of the link references 42, 52.

The system 100 shown in FIG. 1 operates to create and
store link relationships 45. The system 100 creates and stores
link relationships 45 between a first document object 40 and
a second document object 50, preferably on one or more
servers 30 in one or more link directorics 35 in the manner
described as follows. The client device 20 is cnabled by
means of software or other devices to request, access and
display document objects on the network 10. When the user of
a client device 20 identifies one first document object 40 of
interest to her that she wishes to associate with a second
document object 50, she utilizes the software running on the
Linkspace-enabled client device 20 1o create a link relation-
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ship 45 between the lirst document object 40 and the second
document object 50, This link relationship 45 is then stored
on the server 30 in a link directory 35.

La an alternate ecmbaodiment, the system 100 may operate to
pertorm the functions described above, including the creation
ullink relationships 45 and link references 42, 52, the sloring,
of link relationships 45 and link references 42, 52, and pro-
viding access 1o and retrieval of link relationships 45 and link
references 42. 52, by means of automated procedures requir-
ing little or no user mnteraction,

When a client device 20 later requests and accesses a first
documem object 40 for which the server 30 has stored an
associated link relationship 45 in one or more link directories
35. the server 30 delivers to the client device 20 the link
references 42 and the link relationships 45, aleng with con-
textual information, or attributes, associated with the link
references 42 and the link relationships 45. The client device
20 then displays to the user of the client device 20 the exist-
ence of a link relationship 45 between the first document
ubject 40 being accessed by the client device 20 and the
second document object 50. This enables the user of the client
device 20 to be made aware of the second document object 50,
the context of the second document object 50, and the context
of the relationship between the second document object 50
and the first dosument object 40 as that relationship may be of
interest to the user of the client device 20 while viewing the
first document object 40,

Each link relationship 45 may also operate in the reverse
direction. In this manner, when a user of the client device 20
is accessing the second document object 50 for which an
associated link relationship 45 is stored in the one or more
link directories 35 on the server 30. the server 30 then trans-
mits the link reterences 42 and the link relationships 45, with
contextual intormation, to the client device 20. 'This enables
display of the availability of the related first document object
40 10 the user of the client device 20 with the context ol the
first document ohject 40, and within the context of its rela-
tionship 1o the displayed second document object 50.

While the system 100 is generally described as having
enabling soltware resident on the clent device 20 and on the
server 30. various other software configueations are possible,
including having all of the software resident at either the
server 30 (making the client device 20 essentially a “dumb
terminal™} vr at the client deviee 20 (making the client device
20 essentiully perform server [unctions), or various soltware
sharing arrangements, For example, the client device 20 may
include the one or more link directories 35, a comnnmications
module (described later in reference to FIG. 3a), and a user
data stere thal may maintain information regarding autho-
rized users of the client device 20 (described later inreference
10 FIGS. 2, 3a, and 36).

FIG 2 is a diagram showing an example of the components
of a Linkspace-enabled client device 20 and its intcraction
with other software and hardware. The client device 20 pref-
erably includes a rendering toot 210, such as a web page
browser like Micrasoft® Internet Explorer, for rendering
document objccts located on the network 10 and displaying
those document objects to users of the client device 20; a
client teol 220, for allowing the user ofthe client device 20 1o
create and access link relationships 45 between document
objects; and a network access tool 240, such as a TCP/IP stack
arotherinterface, for allowing software modules on the client
device 20 to connect to and communicate with other devices
and document objects on the network 10. The client device 20
operates primarily to create and present link refationships 45
to users.
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‘Ihe rendering ool 210 may store a document object URL
address 215 tar referring to the document object currently
being accessed and rendered by the rendering wol 210, The
rendering 0ol 250 may also include a Graphic User Intertace
(“GUI”) display 218. or other lype of display. for displsying
the document objects aceessed and rendered by the rendering
toal 210, Tnalternate embodiments ol the invention, the client
device 20 may include more than one rendering tool 210
enabling the user of the client device 26 (0 access multiple
document objects.

The client tool 220 may include a client GUI display 225.
or other display soltware and hardware. for displaying link
references 42, 52 and link relationships 45 o the user ot the
client device 20. Typically, the displayed link refercnces 42,
52 and link relationships 45 would be those link references
42, 52 and link relationships 45 relevant to the document
objeet enerently being rendered and displayed by the render-
ing tool 210 (as determined by the document object URL
address 215 in the rendering al 210). The client 1ol 220
may alse include Linkspace user profile data 230 for storing
information about the user of the client device 20, the link
directories 35 the user may have access 1o, and the attributes
of link reterences 42, 52. and attributes of link relationships
45 that the user may be interested in. The [inkspace user
profile data 230 may alse or alernatively be stored on the ene
or more servers 30, along with the [inkspace user profile data
230 of all other users of the system 100,

An example of bow the client device 20 operates 1o create
arud present link relationships 45 to users of the client device
20 follows. While the network access tool 240 is active and
placing the client device 20 in communication with the net-
work 10, the user enables the rendering tool 210 and the client
tool 220. The user may then request and access document
objects stored on the network 10 by means of the rendering
ool 210, Through the GUT display 218, the users enters or
otherwise selects a document object URL. address 215 asso-
ciated with the first document vbject 40 of interest 1o the user.
‘I'he clicnt ol 220 connects to and uses the rendering tool
210 and accesses the document object URL address 215
associated with the first document object 40, The client tool
220 then establishes contact with the server 30 and passes to
the server 30 the stored document cbject URL address 215
associated with the first document object 44, along with any
relevant information that may come trom the Linkspace user
profile data 230. The connection to the server 30 may be
initiated through the network access tool 240 or by other
nieans not utilizing the network access tool 240.

The Linkspace-enabled server 30 searches the link direc-
tories 35 forany URLs in the link references 42, 52 matching,

or similar to. the document object URL address 215. Afier 5

searching, the server 30 retrigves the one or more link rela-
tionships 45 that inclunde the document object URL address
215. Prior to searching, the URLs may be stripped of any
information not relevant to the location of the document
object 40, 50 on the network 10. Such information net rel-
evant to the Jocation of the document object 40, 50 may
include query strings or other data attached o URLs for
tracking or other purposes.

‘The server 30 then determines the link references 42, 52
which may be of inlerest 1o the user of the client device 20 by
filtering the retrieved link references 42, 52 using the Link-
space user profile data 230 and the attributes assigned to the
link references 42, 52 and to the link relationships 45. The
filtering of link references 42, 52 and link relationships 45
may be accomplished by one of scveral methods of filtering
data including matching, character and Boolean comparing,
and other data comparison and filtering methods. The server
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30 then transmits 1o the client ool 220 the filtered link refer-
ences 42. 52 included in the one or more link relationships 45.
The client tool 220 presents the transmitted link references
42. 52 within the context established by the link relationships
45 by means ol the ¢lient GUT display 225,

To create o new link relalionship 45, the user of the ¢lient
device 20 must select a first document object 40 to begin the
link relationship, a second document abject 50 (o complete
the link relationship 45, and assign itributes to the link ref-
erences 42, 52 and the link relationship 45 between the two
document objects 40, 50, To select a first document object 40
to begin the new link relationship 45, the user interacts with
the client GUI display 225 to activate a function of the client
toul 220 to capture the decument object URL address 215
associated with the first document object 40. To select a
second document abjeet 50 fo complete the new link relation-
ship 45, the user may interact with the GUI display 218 of the
rendering tool 210 1o request, access and display the second
document vbiject 50. The user may then interact with the client
CHUT display 225 again to activate a further function of the
client tool 220 to capiure the document object URL address
215 associated with the second document object 50, complet-
ing the sclection of document objects 40, 50 participating in
the new link relationship 45. Once the two document objects

s 40, 50 arc established, atiributes of the link references 42, 52

and the new link relationship 45 may be assigned.

The user may select or otherwise specify attributes associ-
ated with the link relerences 42, 52 and link relationship 45.
These attributes aid in categorizing, sorting or filtering the
link references 42, 52 and the link relationship 45 in the link
directorics 35 for delivery to other client devices 20. The
attributes may be, lor example, descriptive, temporal, spatial.
or quantitative in nature, i.e., describe the link reference in
terms of who or what, when, where, or how much. One such
attribute (not shown) may be a plain language name for the
link reference 42, 52, determined and entered by the user 1o
describe the link reference in terms more useful to users ol the
system 100 than the document object URL address 2135, Other
examples of attributes may include desesiption of the content
of either of the document objects 40, 50 related by the link
relationship 45, wherein that content may be described to
include a product review, news article, product information
page, competitor’s product information, or preduct order
forms, among other types of content.

Normally, upon completion of the endpoint capturing and
altribule ussignment [unctions, the client ool 220 connects
the server 30 1o store the link references and the new link
relationship 45 in the appropriate link dircctory 35. Gener-
ally, the new link relationship 45 is then made available ta
other users. Typically, other client devices 20 who have
access 1o the server 30 and are assigned access privileges on
the link directory 35 in which the new link relationship 45 has
been stored are given access 1o the new link relationship 45.

Furthermore, if the user of the client device 20 determines
that there is a relationship that is not already described by the
transmitted link relationships 45 between the currently
accessed document objeet 40 and a second document object
30, the user may proceed to create and publish a new link
relationship 45 between the first document object 40 (cur-
rently accessed and displayed by the rendering 1001 210) and
the second document object 50. This may be accomplished
without displaving the secend document object 50.

T1G5. 3a is a diagram showing the compoenents of the Link-
space-enabled server 30 and its interaction with other hard-
ware and software. The server 30 includes a first link direc-
tory 35, a user data store 370, and a server manager 380. The
server 30 may also include a second link directory 310 and
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ane or more Nth link directories 320, The server manager 380
coordinates communications between the other components
ol the server 30, The server manager 380 also coordinates
communications with outside objects, including the one or
more client devices 20. The server manager 380 also performs
e function of locating appropriate link directories 35, 310,
320 for the wser to participate in based upon a document
object presently displayed on the clicnt device 20. The user of
the client device 20 may request that the server manager 380
look it ull link direclories 35, 310, 320 ucross the system 100,
resardless of whether the user has mn atfiliation with the
specilic link directory 35, 310, 320 (which may be set in the
user’s Linkspace user profile data 230), for the URL of the
document object the user is currently accessing with the client
device 20. The user data store 370 stores identification and
user profile data regarding users authorized to access the
server 30, which of the several lick directories 35, 310, and
320 those users are permitted access 1o, and which attribute
prelerences the users have for each of the link directories 35,
310, 320. [n alternate embodiments of the invention, partions
of the information maintained in the user data store 370 may
he stored 1n the link directories 35, 310, 320

FIG. 3¢ ulso shows one or more alternate Linkspace-en-
abled servers 350 that may reside on the petwork 10. In
alternate embodiments of the system of the invention, the one
or more alternate servers 350 may be located off the network
10 but otherwise connected to or in conununication with the
client devices 20 and/or the first server 30. One or more
alternate link directories 360 may reside on the one or more
alternate servers 350. The one or mare alternate scrvers 350
may include other elements duplicating the functions of the
server manager 380 and user data store 370, as well as addi-
tional link directories 310 and 320, The existence of the
alternate servers 350 provides for flexibility in the distribu-
tion of link directory data across several servers, redundancy
and interoperability across multiple networks and/or sets of
¢lient devices 20 and users of the Linkspuce system 100.

Each of the several link directories 35, 310, 320 or 360 may
be associated with and store link references 42, 52 and link
relationships 45 These link references 42, 52 and link rela-
tionships 45 may have attributes matching catepories defined
by un suthorized user designated to manage such link direc-
tories 35, 310, 320 or 360, In this manner, cach link directory
35,310, 320 or 360 may be considered to be a community of
interest. The authorized user designated 1o manage such link
directories 35. 310, 320 or 360 may alse establish attributes
by which to organize, sort and filter the link references and
link relationships 45. Attributes may describe the types and
propertics of the document objects 40, 50 and the link rela-

tionships 45. Any authorized user of the link directories 35.

310, 320 or 360 may (hen create ardd pluce link references and
tink relationships 45 in the link direciories 35. 310,320 or 360
and assign attributes to the link references and link relation-
ships 45.

FIG. 3¢ further illustrates the provision for a further link
relationship 345 between the second document object $0 and
a third document object 340. The link relationship 345 may he
created by an autherized user of one of the client devices 20,
just as the link relationship 45 between the first document
ubject 40 and the second document abject 50 was created. The
link relationship 345 may be stored in a second link directory
310, separated from the link relationship 45 stored in the first
link directory 35. As such, the link relationships 45 and 345
may be considered to belong to differing communities of
interest represented by the separate first link directory 35 and
second link directory 310. A user of a client device 20 who is
currently viewing or otherwise accessing the second docu-
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ment object 50 will only be presented with the link relation-
ship 345 it the user 1s an authorized user ofL and thus in the
user directory 370 list for, the second link directory 310.
Furthermore. a user ot a client device 20 who is currently
viewing or otherwise accessing the second document objeet
50 will only be presented with both the link relationship 45
and the link relationship 345 it the user is 2o awthorized user
of, and thus in the user data store 370 lists for, both the first
link directoty 35 and the second link directory 310, A userof
the Linkspace system may be or may apply to be an autho-
rized user fur any combination of or alt of the link directorics
35,310, 320, and 360.

FI(. 35 is a diagram showing more detail of one embodi-
ment of the user data store 370 trom F1G. 3a. The user data
store 370 may include a user directory 372, a user profile store
375. and a user account store 378.

The user directory 372 includes one or more user data
records 374. typically one or more euch for every autherized
user of the servers 30, 350, The user data records 374 may
include personal identifying data for an associated authorized
user and data indicating the link directories 35, 310, 320. 360
0 which each user has access.

The user profile store 375 includes ane or more user profile
records 330, typically one or more each for every authorized
user of the servers 30. 350, The user profile records 330 for
each authorized user may further include one or more user
profiles 332.

Each user prolile 332 muy contuin data regarding specitic,
differing configurations of the user’s personal. prolessional.
geographic and other interests. and the servers 30. link dirce-
tories 35, 310, 320, 360, and aliributes associated with those
interests., as entered by the user or collected by the client wol
220. The data in the user profile 332 may be used 1o determine
what link directories 35. 310, 320, 360 that the user may have
engaged. The data in the user profile 332 may further deter-
mine what attributes of link references 42, 52, and of link
relationships 45, will be considered by the server 30 in returm-
ing the link references 42, 52 and the link relationships 45
from the link dircctories 35. 310, 326, 360 to the user’s client
device 20.

The user account store 378 includes one or more user
account records 379, usually one cach for every authorized
user of the servers 30, 350. The user account records 379 hold
information regarding usage of the Linkspace system 100 by
cach authorized user. The information in the user account
records 379 may include data on instances ol the publication
of tink relationships 45. and the transmissions of link rela-
tionships 45 and link references 42, 52 based upon the docu-
ment object displayed by the client tool 220 of each vser. In
alternate embodiments ol the invention. data regarding the
document objects 40.50, 340 requested and accessed by users
of the system 100 is not recorded in the user account records
379 against the individual authorized user in order 1o maintain
user privacy with regard to what decument objects 40, 50, 340
each individual user may reguest or access.

When an authorized user of a client device 20 creates a link
relationship 45 that is stored in onc or more of the link diree-
tories 35, 310, 320, 360, the server manager 380 records inthe
user account record 379 (associated with the authorized user
creating the link relationship 45) the activily of creating and
storing a link relationship 45. Each of the authorized users of
the link directorics 35, 310, 320. 360 may be allowed Lo create
link relationships 45 to be stored in one or more of the link
directories 35, 310, 320 or 360, to which that authorized user
is permitted publication access. Lach of the authorized users
of each specific link directory 35, 310, 320, 360 may also be
allowed access for display these link relationships 45 stored
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in the specilic link directory 35. 310, 320. 360 that relate to the
first document object 40 or second document abject 50 that
the user is currently viewing on the user’s client device 20.

‘|he interaction of each of the elements of the server 30,
aliernate server 350, (he client devices 20, und the first, sec-
ond and third document objects 40, 50, and 340, along wilth
the creation and presentation of the link relationships 45 and
345 may be illustrated by the application af the methods 600.
700, and 800 described below with reference to IIGS. 6.7,
aied 8.

FIG. 4a shows the general structure of ene embediment of

the link directory 35. This embodiment of the link directory
35 includes a link relationship table 420.

The link relationship table 420 comprises a list of link
relationships 460, 470, 480, 490. These link relationships
460, 470, 480, 490 correspend to the link relationships 45,
345 created by users of the client device 20 as they are stored
in the link direetory 35. The link relationship 460 comprises
4 field 462 containing 2 link reference 42 (L1) including the
UURI. address of the first document cbject 40 related by the
link relationship 460; a field 463 containing a link reference
52 (L2) including the URL address of the second document
object 50 related by the link relationship 460; a set of link
relationship attributes 465; and a directional indicator 466
showing the nature of the link relationship between the two
document objects, either unidirectional or bi-directional. The
link relationship 460 is shown with the directional indicator
466 specifying that the link relationship 460 is a unidirec-
tional link relationship.

Some or ail of the list of link relationships 460, 470. 480,
490 compiising the link relationship table 420 may, in one
embodiment of the invention, be stored on the server 30 in the
form of relational database records. The relational database
record corresponding to the link relationship 460 may be
comprised of one or more relational database ficlds corre-
sponding ta the field (L1) 462, field (1.2) 463, jink relation-
ship auributes 465, and directional indicator 466. Each ol the
one or more relational database fields may be formatted and
designated to store various forms of relational database data
types. [n one embodiment of the invention, the relational
database field corresponding to the field 462, as well as the
relational database field corresponding to the fiekd 463, may
contain data specifying the appropriate URL as text or other
format appropriate for the network upon which the invention
may be implemented. In one embodiment of the invention.
the relational database field corresponding to the directional
indicator 466 may be formatted as a simple flag (i.e., Bool-
can} data type such as True/False, Yes/No. or On/Off. Alter-
natively, the relational database field corresponding to the
directional indicator 466 may be formatted as a type to allow
entry of a value indicating whether the link relationship
attribute 465 applies forward, backward or in bath directions
across the link relationship 460. In one embodiment of the
invention. the link relationship attributes 465 may be repre-

sented by one or more relational database fields. In this

embodiment, the relational database fields comprising the
link relationship attributes 465 may include a field of text data
listing the assigned fitles of the one or more specific link
relationship atiributes assigned to the link relationship 460.
The relational database fields comprising the link relationship
attributes 465 may then also include one or more attribute
value fields containing data formatted appropriately for the
corresponding link relationship attribute listed in the above
described field of text data. For exampte, the plain language
name link relationship attribute may have its corresponding
value stored in a field formatted as text, whereas a zip code
attribute may have its corresponding value stored in a field
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formatied as a 5 or @ digit integer. and a date attribute may
have its corresponding value stored in a field formatted in a
date lormat. In an alternative embodiment, the relational data-
base ficlds comprising the link relationship atteibutes 465
may utilize relational database key fields which point to addi-
tional databuse tubles containing the records specilying each
available type of link relationship atribute for the link rela-
tionship 460 and key fields which point to additional tables
containing the values associated with cach oflink relationship
attribute identificd by a key.

As with the link relationship 460, the link relationship 470
comprises a field 472 containing a link reference 42 (L1}
including the URE. address of the first document object 40
related by the link relationship 470; a field 473 containing a
third link reference (1.3) including the URL address of the
third document object 346 related by the link relationship
470: a setof link relationship attributes 475, and a directional
indicator 476 showing the nature of the link relationship
between the two document objects, either unidirectional or

! bi-directional. The link relationship 470 is shown with the

directional indicator 476 specifying that the link relationship
470 is a bi-dircctional link relationship. The link relationship
480 comprises a field 482 containing a link reference 52 (L2}
including the URL address of the second document object 50
related by the link relationship 480; a field 483 containing the
third link reference (1.3} including the URL address of the
third document ohject 340 related by the Jink relationship
480: a set of link relationship attributes 485 and a directional
indicator 486 showing the nature of the link relationship
between 1he iwe document objects, either unidirectional or
hi-directional. The link relationship 480 is shown with the
directional indicator 486 specifying that the link relationship
480 is a bi-direciiona} link relationship.

The link relaticaship 490 comprises a ficld 492 containing
a link reference 52 ([.2) including the URI. address of the
second docunient object 50 related by the link relationship
490: a ficld 493 containing a link reference 42 (L1) including
the URL address of the first document object 40 related by the
link relationship 490; a set of link relationship attributes 495;
and a directional indicator 496 showing the nature of the link
relationship hetween the two document abjects, either unidi-
rectional or bi-directional The link relationship 490 is shawn
with the directional indicator 496 specitying that the link
refutionship 490 is a unidirectional link relationship.

The link reltionship atiributes 465, 475, 485, 495 may
include a plain language name (not shown) associated with
each of the link references 42, 52 participating in the respec-
tive tink relationship 460, 470, 480, 490, as determined and
entered by Lhe user of the client too! 220. The plain language
name serves to describe the link reference 42, 52 in terms
betterundersiood by the users of the system 106 than the URL
assaciated with the link reference 42, 52. The link relation-
ship attributes 465, 475, 485, 495 serve to describe the link
references 42. 52 in terms useful to users of the system 100,
and ta place the link references 42, 52 in a context that may
attract users to select the link references 42, 52. Other
examples of link relationship atiributes 463, 475, 485, 495
may include descriptions of the content of either of the docu-
ment objects 40, 50 related by the link relationship 460. 470,
480, 490, wherein that content may he described to include a
product review. news article, product information page, com-
petitor’s product information, or prednet order forms, among
other types of content,

The link relationship 470 may have a value assigned to the
directional indicator 476 specifying that the link relationship
470 s a bi-directional link relationship. This indicates that the
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link refationship attributes 475 apply 1o cither of the two
document objects (40 and 340) equally in the context of the
link refationship 470.

‘The link relatienship 460 may. on the other hand, have a
value ussigned (o the direction indicator 466 specilying that
the link relationship 460 is a unidirecticenal link relationship.
This signifies that the link relationship attributes 465 apply in
enly ane direction between the two document objects 40 and
50 represented in the ficlds 462 and 463 through the link
relerences 42 und 52 respectively. In his instunce, » Hok
relationship will not be transmitted and presented to the user
of the client device 20 when requested in the direction oppo-
site to that specitied by the direction indicator 466. In the case
of the link relationship 460 shown in FIG. da. the attributes
465 apply only as the link refationship 460 is traversed from
the first link reference 42 to the second link reference 52, and
not in the reverse direction. In a similar manner. the link
relationship 490 may have a value assigned to the direction
indicator 496 specilying that (he link relationship 490 is a
unidirectional link relationship. This signifies that the link
relationship attributes 495 apply in only one direction
between the two document objects 50 and 40 represented in
the ficlds 492 and 493 through the Jink relerences 52 and 42
respectively. In the case of the link refationship 490 shown in
FIG. 4a, the attributes 495 apply only as the link relationship
490 is traversed from the second link reference 52 to the first
link reference 42, and not in the reverse direction. In this
instance. a link relaticnship will not be transmitied and pre-
sented to the user of'the client device 20 when requestedin the
direction opposite to that specificd by the direction indicator
496.

In an altemate embodiment, the direclion indicator 466 off

the link relaticnship 460 may comprise a plurality of direc-
ticnal indicator fields (not shown). Fach dircctional indicator
tield may then correspond to one of the one or more link
relationship atiributes 465 and indicate whether the corre-
sponding link refationship aliribute 465 may apply in one
direction or in both directions between the two document
objects 40 and 50 represented in the ficlds 462 and 463
through the link references 42 and 52 respectively. Likewise,
the direction indicator 496 of the link relationship 490 may
comprise a pluralily ol directional indicator liekls (not
shown). Each directional indicutor field may then correspond
to one of the one or more link relationship attributes 495 and
indicate whether the corresponding, link relanonship atiribute
493 may apply in one direction or in both dircetions between
the two document objects 50 and 40 represented in the fields
492 and 493 through the link relerences 52 and 42 respec-
tively. In the aliemate embodiment, a similar arrangement
may then be implemented for the remaining direction indica-
lors 476, 486 of the link relationships 470. 480.

FIG. 46 shows the general structure of another embodi-
ment of the link directory 35. This embodiment of the link
directory 35 includes a document object table 410, and a link
relutionship table 420, as described above for FIG. da.

The document object table 410 comprises a set of link
teferences 430, 440, 450 to document ebjects located on the
network 10 to which the link directory 35 is connected. ['ach
link reference 430, 440, 450 further comprises the URL 432,

442, or 452 of the respective document object 40, 50, 340 of

interest; a sel of document object attributes 435, 445, 455
associated with the URL 432, 442, 452: and a list 437, 447,
457 of pointers to any of the link relationships 460, 470, 480,
490 by which the link references 430, 440. 450 may be con-
nected to each other with context. In the case of a link rela-
tionship 460, 490 having the direction indicator 466. 496 set
to indicate that the link relationship 460, 490 is unidirec-
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tional. the link relationship 460, 490 will be listed only in the
list 437, 447. 457 of pointers for the link reference 430. 440,
450 that begins the unidirectional Hink relationship 460. 490.
The link references 430, 440. and 450 in FIG. 45 correspond
to the link references 42, 52. and the third link reference (not
shown). as described in FIGS. 1-4a above, and which point to
the URL addresses of the document objects 40, 50. and 340
respectively.

The document ohject atiributes 435, 445, 455 serve 1o
describe the link references 430, 440, 450 in terms usetul to
users of the system 100, and to place the link references 430,
440, 450 in a context that may attract users to select the link
references 430, 440. 450, The document object attributes 435,
445, 455 may include a plain language name that serves to
describe the document object 40, 50, 340 in ferms better
understood by the users of the system 100 than the URT.s
associaled with the link references 430, 440, 450; descrip-
tions of the content of the document object 40, 50, 340 asso-
ciated with link references 430, 440, 450, wherein that con-
tent may be described to include a product review, news
article, product information page, competitor’s product infor-
mation. or product order orms, amongother types of content;
and other descriptive characteristics associated with the docu-
ment object 40, 50. 340.

The link references 430, 440, and 450 may be created and
placed in the document object table 410 when a user of the
client device 20 creates a link refationship 45 between a first
document object 40 and a second document object 50 or a
third docwment object 340.

The link relationship table 420 shown in FIG. 45 comprises
the same list of link refationships 460, 470, 480, 490, detailed
above in FIG. 4a. In FIG. 4b, the link relationship 460 com-
prises a field 462 containing s pointer to the link reference 430
tor the lirst document object 40 related by the link relution-
ship 460 a field 463 containing a pointer to the link reference
440 for the second document object 50 related by the link
relationship 460; the link relationship attributes 465; and the
directional indicator 466. In FI(. 4b, the link relationship 470
comprises a {ield 472 containing a pointer o the link refer-
ence 430 for the first document object 40 related by the link
relationship 470; a field 473 containing a pointer to the link
reference 450 for the third document object 340 refated by the
link relationship 470; the link relationship attributes 475, and
e directional indicator 476. In F1G. 46, link relationship 480
comprises a feld 482 containing a pointer 1o the link refer-
ence 440 for the second document object 50 related by the
link relationship 480, a field 483 containing a pointer to the
link relerence 450 Jor the third document object 340 related
by the link relationship 480; the link relationship attributes
485: and the directional indicator 486. Likewise. in F1G. 4b,
the link relationship 490 comprises a field 492 centaining, a
painter to the link reterence 440 for the second document
chject 50 related by the link relationship 490; a field 493
containing a pointer to the link reference 430 for the first
document object 40 related by the link relationship 490; the
link relationship atributes 495; and the directional indicator
496.

F1G. 5 illustrates one embodiment of the present invention
in which the invention may operate on multiple networks of
varying degrees of network security. The different networks
on which the systems and methods of the present invention
may be implemented include a public network such as the
Internet 510, a private network 520 that may be connected to
the Internet 510, and a closed network 530 that is secure and
not accessible 1 users not connected to the closed network
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£30. The closed network 530 is nol comected w0 any public
network such as the Internet 510, and is not connected to
another private network 520.

‘The public network or Internet 510 may have components
connected w it (hat implement the present invention, includ-
ing one or more Linkspace-cnabled client users 5k1. one or
more link directorics 512, one or more Tinkspace-hosied
conlent units 513, and one or more networked content units
514. I'he link directorics 512 described here are functionally
equivalent to the link direclories 35, 310, 320, and 360
described above in connection with FIGS. 1, 2 and 3¢. The
Linkspace-hosted content units 513 comprise information
storage devices connected to the network 510 that provide
additional document object storage lucilities 1o users of the
[inkspace system 100 separate from the publicly or privately
operated networked content units 514. The networked con-
tent units 514 may include networked data servers or web
SEIVETS.

The [inkspace-hosted content units 513 are provided Lo
accommodate the streamlined publication and/or distribution
of content by users of the Linkspace system 100, The client
tool 220 may allow a user of the [inkspace system 100 to
store document objects of his or her own creation through a
simplified procedure, i.e. a publish document function
enabled through the ctient G4T display 225. The user of the
client device 20 may select a document object 40 that she
wishes to publish through the Linkspace-hosted content units
513, ar she may create a document object (ot shown) using
ihe rendering tool 210 or other document object creation tool.
The user of the client device 20 then selects the publish
documeni function through the client GUI display 225 and
selects the link directories 35, 310, 320, 360 in which she
wishes to create and publish new link relationships 45, 345
referencing the user ereated or schected document object. The
user of the client device 20 may then create and publish link
relationships 45. 345 reterencing the user created or selected
document object. The client ol 220 may awtomatically
upload the user created or selected document object from the
user’s client device 20, or from another location on the net-
work. in this case the Internet 310. and save it on the Link-
space-hosted content unit 513, The client teol 220 may then
publish the new link relationships 45, 345 referencing the
user created or selected document object to the appropriate
link directory 35. 310, 320, 360, and then make the user
created or selected document object available o other users of
the Linkspace system 100 through the new link relationships
45, 345. The activity of publishing a user created or selected
document chject in this manner is also recorded in the appro-
priate user account record 379 for the user creating or select-
ing the document object to be published.

Similarly, the private network 520 may have counected to
it components that implement the present invention, includ-
ing one or more Linkspace-enabled client users 521, one or
more link directories 522, one or more Linkspace-hosted

content onils 323, and one or more petworked content units

524.

Additianally, the closed network 530 may have connected
to it components that implement the present invention,
including one or more Linkspace-enabled client users 531,
one or more link directories 532, one or more Linkspace-
hosted content units 533, and one ot more netwerked content
vnits 534.

In FIG. 5, the private network 520 is shown connected to
the public network or Internet 510. This may allow Link-
space-enabled client users 521 connected to the private net-
work 520 toalso be permitted access to any of the one or more
link directories 512, Linkspace-hosted content units 513, and
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networked content units 514 that are connected to the pubiic
network or [Internet 510, [However, Linkspace-cnabled client
users 51t connected to the public network or Internet 510 that
are not also among, the group of authorized Linkspace-en-
abled client users 521 ol the private network 520, may 1ot be
permitted to access the one or more link directories 522,
[ inkspace-hesied content units 523, and networked content
units 524 that are connected to the private network 520,

A Linkspace client user 531 connected to the closed net-
work 530, and therelore not connected 1o either the public
network or Internet 510 nor to the private network 520, may
only be permitted access to the one or more link directories
532, Linkspace-hosted content units 533, and networked con-
tent units 334 that are connected 1o the closed network 530.

FIG. 6 is a flowchart showing the steps of a mcthod 600
according to one embodiment of the present invention, The
method 600 includes the steps of a first user (not shown) of'a
client device 20 locating a st document object 40 (slep 610},
the first user locating a second document object 50 (step 620):
and the first user creating a link relationship 45 between the
first document chject 40 and the second document abject 50
{step 630). The method 600 includes the additional steps of
storing the link relationship 45 created by the first user in a
link directory 35 (step 640); and providing access to the link
directory 35 10 a second user (not shown) of another client
device 20 (step 659).

The method 600 may include a step for providing autho-
rized users of client devices 20 access to the link relationships
45 stored in link directories 35, based upon the decument
object 40 currently accessed by the users on the users” client
device 20 (step 660).

FIC. 7 is a [lowchart showing the steps of a method 700 for
accessing and displaying link relatienships and related decu-
ment objects on a network according to one embodiment of
the present invention. The method 700 initiates when a userolf
a client device 20 engages the rendering tool 210 to request.
access and display a decument object 40 {step 710). The user
of the client device 20 then engages the client tool 220 and is
authenticated by a server 30 (step 715). The user of the client
device 20 then selects a vser profile 332 (step 717) that has
been returned 1o the client device 20 upon authentication of
the user by the server 30 in step 715. The selected user profile
332 may be used to determine what atiributes ot the link
relationships 45 will be applied to filter and sort the link
references 430, 440, 450 and link relationships 460, 470, 480
returned by the server 30, By fillering snd sorting using
attributes, a manageable and meaningful group of relevant
link references 430, 440, 450 may be displayed to the vser
based on the user’s needs and interests.

In alternate embodiments of the method 700. the steps 715
and 717 may oceur before the siep 710,

With the user profile 332 selected and the decument object
40 displayed. the user then selects a client ool 220 function
(step 720). The first function that the user may select is o
enter a docunent object URL 215 into the rendering wol 210,
whereupon that document object URL 215 is captured by the
client toot 220 and transmitted to the servers 30 (step 730).
The activity of transmitting the document object URL 215 to
the servers 30 by the client tool 220 may be recorded and
stored in an appropriate focation within the user data store
370.

The server 30 then processes the transmitled document
object URL 215 across the various link directories 35 to
which the user is authorized aceess. One methed of process-
ing by the server 30 is according to the following steps. The
server 30 performs a search of the document object tables 410
of all link directories 35 to find all instances of the document
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object URIL. 215 (step 735). The server 30 then searches the
Link relationship tables 420 in the link directories 35 where
the URT. 215 was found. This search by the server 30 locates
a1l link relationships 460, 470. 480, 499 referencing the URL
215 as one ol the pointers to link references 462 or 463, 472
or 473, 482 or 483, 492 ar 493 included in those link rela-
tionship 460, 470, 480, 490 (step 740). The scrver 3¢ then
accumulates all the URLs 432. 442, 452 related, through the
link relationships 460, 470, 480,490 identified in step 740. to
the URL 215, The server 30 also accunalates the document
object attributes 435, 445, 455 associated with the identificd
1FRLs 432, 442, 452 and the link rclationship attributes 465,
475, 485. 495 associated with the link relationships 468, 470,
480. 490 identified in step 740 (step 745).

The accunulated URLs 432, 442, 452 are then filtered by
link relationship attributes 465, 475, 485, 495 (s1ep 750), and
then filtered again by document abject attributes 435, 445.
455 (step 755). In ulternate embodiments of the method 700,
the nccumulated URLs 432, 442, 452 miay be [illered first by
document object attributes 435, 445, 455 (step 755) and then
by link relationship attributes 465, 475, 485, 495 (step 750).
‘The user profile 332 is applied to determine what link rela-
tionship attributes 465, 475, 485, 495 uand document object
attribuies 435, 445, 455 to use in filtering the accumulated
URI 5432.442, 452 The filtered URT 5 432, 442, 452 are then
sent back to the client device 20 that transmitted the URL 215,
along with the associated document object attributes 435,
445, 455, and associated link relationship attributes 465, 475,
485, 495 (step 760). The activity of transmitting the filtered
URL.s 432, 442, 452, along with the associated document
object attributes 435, 445, 455, and associated link relation-
ship attribules 465, 475, 485. 495, (o the client device 20 may
be recorded and stored in an appropriate location within the
user data store 370, Alternatively, the first filtering steps 756,
755 may he performed by the client device 20.

The client too! 220, upon receiving the filtered URLs 432,
442. 452 from the server 30. may further filler and sort the
returncd URLs 432, 442, 452 according to data stored in the
selected userprofile 332 (step 765). In this manner, the data in
the user profile 332 may be applied to the filtered and sorted
URLs 432, 442, 452 con either the server 30 or the client tool
20.

‘The filtered and sorted URLs 432, 442, 452 are then dis-
played 10 the user of the client device 20 by the client GUI
display 225 and the client tool 220 alerts the user of the client
device 20 w the availability ol related links (in the form of the
returned URLs 432, 442, 452) by means of an indicator in the
client GUT display 225 (step 770). The method 700 then
relurns to step 720 to await further action by the user of the
client device 20,

if. a1 step 720, the user of the client device 20 selects one of

the URL links 432, 442, 452 displayed by the [inkspace GUI
display as being related by link relationships 460, 470, 480,
490 (o the presently accessed document object 40 with the
URL. 215 (step 780), the rendering toal 210 then accesses the
new document object 50 associated with the selected URL
and displays that document object 50 in the GUIT display 218
of the rendering tool 210 (step 785). The new document
object URL address 215 of'the selected document object S0 is
then pussed on (o the servers 30 (step 790) and the method 700
continues with step 735, as above, using the URL 215 of the
new document object 50 as the URL. to search for.

TIG. 8 is a flowchart showing the steps of a method 800 for
creating and publishing link relationships according to one
embodiment of the present invention. The method 800 ini-
tiates when a user of the client device 20 engages the client
too] 220 and is authenticated by a scrver 30 (step 810). The
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user of the client device 20 may then select & publish link
relatianship function of the client ol 220 (step 815).

The user of the client device 20 may then navigate, using
the rendering tool 210, to the first document object 49 ot the
new link relationship 45 that the user ol'the ¢lient device 20
wishes to create and publish. The user may then sclect a
declare first link function of the elient ol 220 (step 820). The
user of the client device 20 may then navigate, again using the
rendering tool 210. to the second document object 30 that the
user ol the chient device 20 wishes W associale by means ofa
link relationship 45 with the lirst document object 40. The
user can then select the declare second link funetion of the
client towl 220 (step $25). The user of the client device 20 has
now selected beth ends ol link relationship 45.

The user now may select which ot the link directories 35 in
which the user wishes to publish the new link relationship 45
(step 830). The user of the client device 20 may then further
assign link relationship attributes. such as those shown n
FIGG. 4 (465, 475. 485, 495) to the link relationship 43, along
with assigning any document object attributes, such as those
shown in FIG. 4 (435, 445, 455). to the first document object
40 and second document object 50 of the link relationship 45
(step 835). The user may then interact with a Linkspace GUI
225 button or clement to complete the link relationship pub-
lish function (step 840). Upon completion of the link rela-
tionship publish function on the client device, the URLs and
document object attributes of the document objects 40 and 50
associated by the new link relationship 45 are stored in the
document object table 410 in the selected link dircctory 35
(step 8507, Additionally. the new link relationship 45, along
with the URL, references to the first document abject 40 and
second  document object 50 and the link relationship
attributes, such as those shown in FIG. 4 (465, 475, 485.495).
are stored in the link relationship table 420 in the sclected link
directory 35 (step 855). The method 800 for creating and
publishing link relativaships completes by recording the pub-
lishing activily to the user accoun record 379 associated with
the vser 13 ofthe client device 20 for later tracking and billing
purposes (step 880).

FIG. 9 is an example of a user interface. more specifically,
a screen view of a user interface tor a relate links dialog box
900, one element ol the user interfuce of one embuodiment of
the invention. The relate links dialog box 900 is inveked when
a user of the client toal 220 engages the publish link relation-
ship function of the client tool 220. In the embodiment shown
in FI1G. 9. the relate links dialog box 900 includes a drop down
1ist 910 for selecting 4 community of interest, a user interface
term referring to onc of the one or more link dircclories 35,
and a checkbox 915 tor indicating whether the link relation-
ship 45 being created is to operate bi-directionally or unidi-
rectionully. 1 the checkbox 915 is checked, then the link
relationship 45 being created will only apply in one direction.
In the example illustrated in FIG. 9, the user has selected the
community of interest (link directory 35) referred to as
“Wireless Washington,” a link directory 35 storing link rel-
crences 42, 52 and link relationships 45 considered by their
creators as relevant to wireless device users in the Washing-
ton, D.C. metropolitan areq.

Fhe relate links dialog box 900 turther includes a link-from
section 920. a link-to section 930, a link relationship
attributes display box 970, a submit link relationship button
980 and a cancel button 985. The submit link relationship
button 980 is selected by the user when the user has selected
and/or entered all information associated with the link refer-
ences 42, 52 and the link relationship 45 that the user wishes
to publish, Upon selection of the submit link relationship
button 980, the ¢lient tool 220 closes the relate links dialog,
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bax 900 and transmits the infonnation associated with the
created link relationship 45 1o one of the one or more servers
30. The cancel buttor 985 may be selected by the user to abort
the creation and publicationof the link relationship 45 that the
user initiated and to close the relate links dialag box 900.

Tn an alternate embediment, the relate links dinlog box may
include a target publish button {not shown) which permits the
user publishing the link relationship 45 to larget specific users
ol the system 100 to which the user publishing the link rela-
tionship 45 wishes (v have the link relationship 45 mude
available 0.

fn the embodiment shown in FIG. 9. the link-from section
920 may include a first document object URL. 922 associated
with the lirst document object 40 included in the link rela-
tionship 45 being created, where the first document object
TURL, 922 was captured when the publish link relationship
function was engaged; a first plain language name field 925:
and a listing of first link reference attributes 940 and the
attribute values 942 associated with those first link reference
attributes 940, In the example illustrated by FIG. 9, the first
document abject URL 922 is the address of a first document
obiect 40 that is a web page for aceffec and dessert shap. The
first plain language name field 925 may be captured when the
publish link relationship function was engaged and/or may be
cdited by the user creating the link relationship 45. An exem-
plary first fink reference attribute for food 945, and the value
of specialty foods 947 assigned to the first link refercnce
attribute 945 by the user creating the link relationship 45, are
also shown.

The link-to section 936 similarly may include a sceond
document object URL 932 associated with the second docu-
menl vbject 50 included in the link relationship 45 being
created. where the second document object URL 932 was
captured when the publish link refationship function was

engaged; a second plain language name field 935; and a 3

listing of second link reference attributes $50 and the atiribute
values 952 associated wilh those second link relerence
attributes 950. In the example illustrated by FIG. 9. the second
document object URL 932 is the address ol a second docu-
ment object 40 that is a web page for a “LinkSpace Restau-
rant” located in McLean, Va. (a suburb of Washington). The
second plain language name field 935 may be captured when
the publish link relationship function was engaged and/or
may be edited by the user creating the link relationship 45. An
cxemplary second link reference atiribute tor location 955,
and the value of address 995 assigned to the second link
reference atiribute 953 by the user creating the link relation-
ship 45, are aise shown. Inaddition, inthe cxample illustrated
by FIG. 9, a subordinate attribute for city 957, subordinate
under the attribute for location 955, and a value of address 995
alony with the assigned value of Mclean 958 for the subor-
dinate attribute for city 957, are also shown in the link-to
section 930. Further subordinate attributes may include a
street 956 with a value 959 of 12345 Main Street.

The link relationship attributes display box 970, as shown s

for the embodiment illustrated by FIG. 9, includes a list of
link relationship attributes 972 and a delete link relationship
attribute button 975. The link relationships 972 are formed by
pairs of first link reference attributes 940 and second link
relerence attributes 950 that the user creating the link rela-
tionship 45 has selected to describe the nature of the link
relationship 45. These link relationship attributes 972 may
form the link relationship attributes 465, 475, 485. 495
described in FIG. 4a, 'The delete link relationship attribute
button 975 may be used to delete a selected link relationship
attribute 972 displayed in the link relationship attributes dis-
play box 270.
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I'he exemplary link retationship auribute 972 shown in
FICG. 9 indicates that the vser creating the link relationship 45
has declared that the city subordinate atteibute 957 (one
selected second link reterence attribute 950) of the Linkspace
Restaurant associaied with the second document objeet 560,
having a value of Mcl.ean 958, is related to the food attribute
945 (one sclected first link reference attribute 940). having a
value ol specialty foods 947, of the coffee shop associated
witlh the first document object 40. As a result, once the exem-
plary luk relationship 45 shown in FIG. 9 s created and
published. other users of Linkspace-enabled client devices 20
that request andior aceess the Linkspace Restaurant web page
may be presented with a link reference 42, 52 pointing to the
weh page for the collee and dessert shop. as illustrated in the
link reference display window 1028 shown in FIG. 10.

In one embodiment of the invention, the link relationship
attribute 972 may be declared by the user performing a drag-
and-drop operation wherein the link reference attribute 957 is
dragged and dropped onto the link relerence attribute 945,
creating the link relationship attribute 972 which relates the
rwo document objects 40, 50 by the association of the city
subordinate attribute 957 1 the f{eod atirbute 945, In an
alternate embodiment. the creation and selection ot link rela-
tinnship attributes 972 may be performed in 2 manner similar
10 that used in the link-10 section 930 and link-from scction
920 deseribed shove, utilizing a set of link relationship
attribute types along with data input ficlds for cntering or
vtherwise selecting values for those attribuies.

FIG. 10 is an example ofa screen view for one embodiment

1 of the client GUT display 225 for one embodiment of the

invention, wherein the cliem GUI display 225 is integrated
inte the GUI display 218 of the rendering too] 210. In the
embodiment shown in FIG. 10, a client toolbar 1010 and a
link reference display window 1020 together comprise the
client GUI display 225. A browser window 1030 displays the
document object (40, 50) being requested and accessed by the
rendering ol 210 and having the document object URL
address 215 displayed in an address bar field 1040.

The client toolhar 1010 includes a number of GUT buttons
that initiate various functions of the client tool 220. A client
logon button 1050 initiates 2 connection between the client
wol 220 and vne or more servers 30. A ¢lient logelT button
1055 ends a user session for the client tool 220 and discon-
nects the clienf tool 220 from the one or more servers 30. A
mark starting page button 1060 may be engaged to initiate the
publisk link refationship tunction of the client tool 220 by
setting the currently displayed docurment object 40 shown in
the browser window 1030 and referenced by the document
object URI. address 215 displayed in the address bar field
1040 as the first document object 40 in the link relationship
45. Alier (he user navigates to a second document object 50,
a mark ending page button 1065 may be cngaged to complete
the selection of participating document objects 40, 58 for the
publish link relationship function of the client ool 220.
Fngaging the mark ending page button 1065 sets the newly
displayed document object 50 shown in the browser window
1030 and referenced by the document object URL address
215 displayed in the address bar field 1048 as the second
document object 50 in the link relatienship 45, and opens a
relate links dialogue box 900 (shown and described in F1G. 9
above) 1o allow the user of the client tool 220 to assign
attributes o the link relationship 45.

The client toolbar 1010 also may include three icons that
indicate the availability and type of link references 42, 52
related to the document object 40 open in the browser window
1030. These icons may include a publisher links indicator
1071, a private links indicator 1072, and a community links
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indicator 1073. These icons permit separation of link refer-
cnces 42, 52 into categories. These cutegories allow for broad
classification of link reterences 42, 52 and enable the user of
the client toal 220 10 quickly identity who is offering the link
relationships 45, the user of the client oo 220 himsell. a
representative of the publisher of the document object 40. 50
they are viewing, or a third party.

The link reference display window 1020 prescnts the user
with a hierarchical listing of any link references 42, 52. deliv-
cred by the server 30, that may be related w (he document
object 40 that is currently displayed in the browser window
1030 and has the document abject URL. address 215 shown in
the address bar field 1040. T'he link reterence display window
1020 may be presented in u tabbed [ormat, wherein each tab
may contain a different set of link references 42,52 depend-
ing on the type of link reference and link relationship
invalved. In one embodiment of the invention, there may be
tliree different tabs at the top ol the link reference display
window 1020, each corresponding (o vne vl the indicutor

icons (1071, 1072, 1073) in the client toolbar 1010. The first 2

tab may be a private kinks 1ab 1074 corresponding 1o the
private links indicator 1072. The second tab may be a pub-
lisher links tab 1075, corresponding to the publisher links
indicator 1071. The third tab may be a community links tab
1076. corresponding to the community links indicator 1073,
The publisher links tab 1075 displays ap embodiment of
the link reference display window 1020 presenting link ref-
erences 42, 52 created by an entity respensibie for the docu-
ment object 40 displayed in the browser window 1030. The
private links tab 1074 displays an embadiment of the link
reference display window 1020 presenting link references 42,
52 created by the user of the client tool 220. The communily
links tab 1076 displays an embodiment of the link relerence
display window 1020 presenting link references 42. 52 cre-
ated by the ather users of the system 100
The document object 40 displayed in the browser window
1030 in FIG. 10 is a representative web page. in this case for
a restaurant named Linkspace. When this page is displayed,
and the client taol 220 is engaged. as indicated by the recessed
display of the client logon button 1050 in the client toulbar
1010. one or mere of the indicator icons (1071, 1072, 1073} in
the client toolbar 1010 will become highlighted il (here are
any link references 42. 52 available of the corresponding type.
For example, as iltusirated in F1G. 10, the community links
indicator 1073 is highlighted, while the publisher links indi-
cutor 1071 and the private links indicator 1072 are prayed oul.
This indicates that the server 30 has returned one or more link
references 42, 52 that are categorized as community links and
has not returned any link references 42. 52 categorized as
publisher or private links. The returned link references 42, 52
are displayed in the link relerence display window 1020
under the community links tab 1076, In this case, the hnk
refercnces 42, 52 are displayed in a hierarchical listing under
affinity directory headings 1081, 1082, The affinity directory
heading 1082 shown represents one community ol interest,
cotresponding to one link directory 35 on a server 30, main-
taining one set of link relationships 45 and link references 42.
52. that may include the document object 40 displayed in the
browser window 1030. In addition, under each aftinity direc-
tory heading 1081, 1082, there may be displayed one or more
attribute folders 1091, 1092, Each attribute folder 1091, 1092
may contain a grouping of listed hyperlinks 1095, 1096
drawn from the respective affinity directory heading 1082 and
related to the document ohject 40 displayed in the browser
window 1030 by a particular link relationship attribute 972.
[ty the example shown in F1G. 10, affinity directory heading
1082 indicates a link directory 35 focusing on wireless
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devices in the Washington, 1).C. arca. Also shown in the
example in FIG. 10, the attribute folder 1091 groups listed
hyperlinks 1095 by the link retationship attribute 972, further
relating, document objects 40 to specialty food document
objects 50, The listed hyperlink 1095, hsted under the
attribute folder 1091, comprises the text of the plain language
name atteibute of a document object cencerning colfec and
dessert after dinner. [n this manner, the listed hyperlink 1095,
displayed under the atfinity directory heading 1082 and the
aliribute lolder 1091, represents a link refercnee 52 10 a docu-
ment object 50 that is related, as a document object of interest
1o wireless device users in the Washington area, ond as a
specialty tood document object, to the document abject 40,
the restaurant web puge. displayed in the browser window
1030,

The attribute folder 1092 shown in the example in F1G. 10
groups listed hyperlinks 1096 by the link relationship
attribute 972 turther relating, documents objects 40 to docu-
ment objects 50 conceming the downtown area of the Wash-
ingron. D.C. suburk of McLean. The listed hyperlink 1096 is
to a LinkNexus document object for the city of Mciean. A
LinkNexus document object may comprse a listing of further
link references 42. 52 to document objects 44, 50 relating to
a particular subjeet. In the case illustrated in FIG. 10, the
[inkNexus docurment object indicated by the listed biyperlink
1096 may contain link references 42, 52 concerning the sub-
urban city of Mel ean. In this manner. the listed hyperlink
1096. displayed under the aftinity directory heading 1082 and
the attribute folder 1092, represents a link reference 52 10 a
document ubject 50 that is related, as a document ebject of
interest 1o wireless device users in the Washington area, and
as a link lo content relevant o downtown McLean. (o the
document object 40, the restavrant web page, displayed in the
browser window 1030,

The aflinity directory heading 1081 shown in the example
in F1G. 10 indicates a community related to “Your Company.”
the user’s company. This aflinity directory heading 1081 may
contain link references 42, 52 to document objects 40, 50
maintained en the user’s company’s private network 520,
accessible to users within the company, but not to the general
public, as shown and described in FIG. 5.

The example of a screen view for one embodiment of the
client ;U1 display 225 in FIG. 10 may further include a
publish document object bution 1045 and a submit link rela-
tionship annotation button 1047. The publish document
object button 1045 activates a publish document object tunc-
tion of the client tool 220 and opens a publish document
object dialog box 1108 within the client user interface 225.
‘The submit link relationship annotation button 1047 activates
a submit link relationship annotation function ot the client
tocl 220 and opens a submit link relationship annotation
dialog box 1200 within the client user interface 225.

FIG. 11 is an example of a user interface, more specifically,
ascreen view of a user interface for a publish document abject
dialop box 1100 nccording to one embudiment ol the inven-
tion. Using the methods, users may publish link relationships
45 as well as publishor make accessible document objects 40,
50. The publish document object dizlog box 1180 permits a
user to complete the publish document object function of the
client toal 220, enabling the user of the invention to distribute
a first document object 40 to other users of the network 16,
where the first document object 40 that may not have been
otherwise available to other users of the network 10, or not
previously stored on the network 10, and to create a link
relationship 45 between the first document object 40 and a
second document object 50 stored on the network. In one
embodiment of the invention, the first document object 40
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may be stered on the client device 20. In alternate embaodi-
ments of the invention, ene or more of the first document
objects 40 and second document objects 50 may be stored on
the client device 20 or otherwise not made accessible 1o the
network 10, Tn alternale embodiments ol the invention, one or
more of the link directories 35, and the link relationships 45
and link references 42, 52 stored in the one or more link
directories 35, may be located on the client device 20 or
atherwise not made accessible to the network 10.

[n the embodiment shown in FIG. 11, the publish document
object dialog box 1100 includes many similar features to
those of the relate links dialog box 900 described inF1G. 9. 1n
the publish doctment object dialog box 1100 of FI1G. 11, the
link-to section 930 of the relate links dialog bux 900 in TIG.
9 is replaced with a content section 1140 that describes the
first document object 40 that the user wishes to publish to the
other users of the invention on the network 10. The publish
doctunent object dialog box 1100 inchudes a drop down Jist
1110 lor selecting a community ol inlerest, implemented as
one or more link directaties 35, to which the user wishes to
publish the first document object 40.and a checkbox 1120 for
indicating whether the link relationship 45 beng created isto
operate bi-directionally or unidirectionally. If the checkbox
1120 is checked, then the link relationship 45 being created
will only apply in one direction. In the cxample illustrated in
FIG. 11. the user has selected the community of interest with
the name “Wircless Washington™ which represents a link
directory 38 staring link references 42, 52 and link relation-
ships 45 considered by their creators as relevant 1o wireless
device users in the Washington, [3.C. metropolitan area.

The publish document abject dialog box 1100 may further
include a link section 1130 containing infermation regarding
the second document object 50 10 which a link relationship 45
tey the first document object 40 is to be created, and a content

section 1140 containing information regarding the first docu- 33

ment object 40 that the user wishes to publislito other users of
the invention. The publish document object dialog box 1100
also includes a link relationship atiributes display box 1170,
a submit to publish document object button 1180, a targel
publish butten 1182, and a cancel publication button 1185.
The submit to publish decument object button 1180 is
selected by the user when the user has sclected and/or entered
all information associated with the link reference 52 to the
second document object 50, the link reference 42 to the first
document object 40 the user wishes w publish, and the link
relationship 45 associaling the two decument objects. Upon
selection of the submit to publish document object button
1180. the clicnt 1ol 220 clases the publish document abject
dialog box 1100 and transmits a copy of the first document
object 40 from the location designated in a first document
abject file path 1145 w one ef the one vr more servers 30. The
client tool 220 then transmits the information associated with
the created link relationship 45, including the assigned vnique
file name (e.g., URL) of the stored copy of the first document
obiect 40, 10 one of the one or more servers 30. The Lransmis-
sion of 2 copy of the first document object 40 may include
having the client device 20 retrieve the first document ahiect
40 from a location on the network 10 designated in a first
document object file path 1145: storing the first document
object 40 temporarily on the client device 20 if the (irst
document object 40 docsn't already reside on the client
device 20; transmitting the file containing the copy of the first
document object 40 10 one of the one or more scrvers 30; the
server 30 assigning a unique fite name under which the copy
of the first document object 40 may be stored on one or more
of the Linkspace-hosted content units 513, 523, 533: the
setver 30 replacing the first document object file path 11451n
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the link reference 42 with the unigue file name under which
the copy of the first Gocument object 40 is stored on one or
maore of the Linkspace-hosted content units 513. 523. 533
storing the copy of the first document object on the one or
more Linkspace-hosted content units 513, 523, 533: and stor-
ing the information associated with the created link relation-
ship 45, including the assigned unigue file name (c.g.. R
of the stored copy of the first document object 40. on one of
the one or more servers 30.

I one embodiment of the invention, the enlity spunsoring
or olherwise respunsible for the link directory 35 determines
the one or more Linkspace-hosted content units 13,523,533
on which the copy of the first document vbject 40 is stored.
Alternatively. the user making the copy ol the first document
object 40 available w other users of the network 10 may
determine the one or more Linkspace-hosted content units
513.523. 533 or the networked content units 514,524,534 on
which the copy of the first document object 40 may be stored.
Using this method, Lhe nser may wish lo make first document
objects 40 of the user’s own creation available on the network
10 through a specific link directory 35 or Linkspace-hosted
content unit 513, 523, 533 or networked content units 514,
524, 534 that ofters an economically advantageous hosting
plan or a desired level of user access centrol and security.
Once the fitst document objects 40 have been made available
on the network 10, the user may link the first document
abjects 40 to other document objects 30 through other link
directories 35 using the relate links dialog box 900 illustrated
in FIG. 9.

The cancel button 1185 may be selected by the userteabort
the creation and publication of the first document object 40
and the associated link relationship 45 and 1o close the publish
documen: object dialog box 1100.

The tasget publish button 1182 permits the user publishing
the first document object 40 to larget specific users of the
system 100 to which the user publishing the first document
abject 40 wishes 1o have the first document ubject 40 made
available to, Activation of the target publish bution 1182 by
the user publishing the first document objec1 40 opens & target
published document abjects diatog box 1400 shown in TIG.
14.

The hnk section 1130 may include a second document
object URL 1132 associated with the second document object
50 included in the link relationship 45 being created, where
the secomd document object URL 1132 was capturcd when
the publish document ubject Junction was engaged: a pluin
lunguage name field 1135; and a fisting of second lirk refer-
ence attritutes 1150 and the atribute values 1155 associated
with those second link reference attributes 1150, In the
example illustrated by FIG. 11, the second document object
URL 1132 is the address of a second document object 50 that
is a web page for the “LinkSpace Restaurant” located mn
McLean, Va. The plain language name field 1135 may be
captured when the publish document object function was
engaged and/or may be edited by the user crealing the link
relationship 45.

In the embodiment shown in FIG. 11, the content section
1140 includes a first plain language title field 1142; a first
document object file path 1145 associated with the first docu-
ment object 40 the user wishes to publish 1 other users o {he
invention; a find file button 1147; and a listing of first link
reference attributes 1160 and the attribute values 1165 asso-
ciated with those first link reference attributes 1160. In the
example illustrated by FIG. 11, the first document object file
path 1145 is the file location address of a first document object
40 stored on the client device 20 where the first document
abject 40 is a dinner menu for the “Linkspace Restauran”
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currently residing on the vser’s client device 20 where itmay
it be aceessible W aher users of the network 10, Selection of
the find file button 1147 allows the user to locate the file on the
client device 20 or other location accessible to the client
device 20 and define the first document object (ile puth 1145,

The link relationship attributes display box 1170, as shown
for the embodiment illustrated by FIG. 11, includes a list of
link relatienship atiributes 1172 accompanied by a delete link
relationship attribute button 1175, The link relationship
auributes 1172 are formed by pairs of first link reference
atributes 1150 and second link reference attributes 1160 that
the user publishing the first document object 40 and creating,
the link relationship 45 has selected t describe the nature of
the Jink relationship 45 between the first document ebject 40
and the second document ubject 50. The delete link relation-
ship attribute button 1175 may be used to delete a selected
link relationship attripute 1172 displayed in the link relation-
ship attributes display box 1170.

FIG. 12 is un example ol a user interface, more specifically,
a screen view of a user interface fora submit link relatienship
annotations dialog box 1200 according to one embodiment of
the invention. In a manner similar to the publish document
objeet diadog box 1100, the submit link relatienship annota-
tions dialog box 1200 permits a user fo completea submit link
relationship annotation function of the client tool 220,
enabling the user of the invention to create and publish to
other users of the network 10 text comments regarding a first
document vbjeet 40 located on the network 10, and to create
a link relationship 45 between the first document object 40
and 1he user-created text comments regarding the first docu-
ment object 40.

In the emboediment shown in FIG. 12, the submit link
relmionship annalations dialog bax 1200 includes many simi-
lar features to those of the publish document object dialog hox

1100 described in FIG. 1L In the submit link relationship 3:

annotations dialog box 1200 of F1G. 12, the content section
1140 ol the publish document object dialog bex 1100 in FIG.
11 s replaced with a conuments section 1240 thatincludes the
text comments regarding the first document abject 40 that the
user wishes ta make available to the other vsers of the inven-
tion v the network 10. The submit link relationship annota-
tions dialog box 1200 includes a drop down list 1210 for
selecting o comnumity of intergst, implemented as one or
more Link directoties 38, 1o which the user wishes to publish
the link relationship 45 and the text comments regarding the
lirsi document object 40, and a checkbox 1220 for indicating
whether (he link relationship 43 being created is to operate
bi-directionatly or unidirectionally. [F the checkbox 1220 is
checked, then the link relationship 45 being created will only
apply in one direction.

The submit link relutivnship annotations dialog bux 1200
may further include a link section 1230 containing informa-
tion regarding the first document object 40 for which the text
comments are 1o be created; a comments section 1240 coi-
taining information describing the comments regarding the
first document object 40 that the user wishes 1o make avail-
able to other users of the invention; and a comment entry box
1270 where the user enters the text of her comments regarding
the first document object 40. The submit link relationship
annotations diatog box 1200 also includes a }ink relationship
attributes display box 1280, a submit cominents button 1290
and a cance! submission button 1295, The submit comments
button 1290 is selected by the user when the user has sclected
and/or entered all information associated with the comments
regarding the first document cbject 40, the link reference 42to
the first document obiect 40 the user wishes 1o publish, and
the link relationship 45 associating the two document objects.
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Upen selection of the submit cemments button 1294, the
client ool 220 closes the submit link relationship annetations
dialog box 1200 transmits the comments regarding first
document object 40 along with the link relationship 45 to ane
ol the vne or moere servers 30, The server 30 then requests
assignment of a unique {ife location 1o slore texl comments
regarding the first document object 40, stores the comments
regarding, the first document object 40 on one of the Link-
space-hosted content units 3E3. 523, 533, and inserts the
assigned file Jocation (eg.. URLY for the text comments
regarding the first document object 40 in the ink relatioaship
45. T'he cancel button 1295 may be sclected by the user to
abort the creation and publication of the conunents regarding
the firsl document vbject 40 and the associuted link relation-
ship 45 and to closc the submit link relationship anuotations
dialog box 1200.

The link section 1230 may include a first document object
URL 1232 associated with the first document object 40
included in the link relationship 45 being created, where the
first document object URL 1232 was captured when the sub-
mit link relationship annotation function was engaged: a plain
language name ficld 1235; and a listing of first link refercnce
attributes 1250 and the attribute values 1255 associated with
those first link reference atiributes 1250, The plain language
name ficld 1235 may be captured when the submit link rela-
tionship annotation function was engaged and/or may be
edited by the user creating the link retationship 45 and sub-
mitting conuuents.

In the embodiment shown in FICG. 12, the comments sec-
tion 1240 includes a plain language title ticld 1245: and a
listing of second link reference attributes 1260 and the second
attribute vaiues 1263 associated with those second link rel-
erence attributes 1260, In the example illustrated by FIG. 12,
ihe plain language title 1245 for the comments entered inthe
comment entry box 1270 indicate the comments concern 2
daily special for (he “Linkspace Restaurant” indicated by the
first document object 49,

The link relationship attributes display box 1280, as shown
for the embodiment illustrated by FIG. 12, includes a list of
link relationship atiributes 1282 accompanied by a delete link
relationship sttribute button 1285, The link relationship
atiributes 1282 are lormed by pairs of first link reference
attributes 1250 and second link reference attributes 1260 that
the user publishing the first document object 40 and creating
the link relationship 45 has selected 1o describe the nature of
{he link relationship 45 between Lhe first document object 40
and the second document object 30. The delete link relation-
ship attribute button 1285 may be used to delete a sclected
link relationship attribute 1282 displayed in the link relation-
ship attributes display box 1280

FIG. 13 is 2 Nlowshart illustrating a method 1300 according
to one embodiment of the invention for publishing or making
accessible a first document object 40 1o users of the network
10, wherein the first document object 40 may not be previ-
ously available 1o users ol the network 10 or may not be easily
accessible. The method 1300, by which a first user may pub-
lish or create access o a first document object 40 to the
network 10, initiates when a first user creates or focates a first
document object 40 not previously available to cther users of
the network 10 {step 1310). The first user then locates a
second document object 50 on the network 10 (step 1320).
The first user may then create a link relationship 45 between
the first document object 40 and the second document object
50 (step 1330}, Once the information associated with the

s created link relationship 45 have been selected by the first

user, the first user, through the use of the client tool 220, may
transtmit a copy of the first document object 40 to one of the
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one or more servers 30 (step 1335). The frst user. again
through the use of the client tool 220. transmits the informa-
lion associated with the created link relationship 45 to a link
directory 35 where the link relationship 435 is stored (step
1340).

[f a copy of the first document object 40 has been transmit-
ted to the server 30, the method 1300 then determines o
storage tocation for the copy of the first document ohject 40
on the one or more Linkspace-hosted content vnits $13. 523,
533 or networked content units 514, 524, 534 {step 1342).
Upon determining a sterage location for the copy of the [irst
dacument object 40, the method 1300 assigns a network
address consisting of the new network storage location o the
link relerence 42 representing lhe copy of the lirst document
object 40 (step 1345). Assigning a network address, such as a
URI .. to the stored copy of the first document object 40 makes
the stored copy of the first document object 40 available to
usets ol the network 10 even though the original first docu-
ment ohject 40 may not have been available o users of the
network 10. The copy of the first document object 40 is then
siared on the onc or more Linkspace-hosted content units
513.523, 533 or networked content units 514, 524, 534 at the
network address ussigned by the server 30 (step 1346).

The method 1300 then stores the network address for the
copy of the first document object 40 ina netwe rk address field
in » link reference 42 to the stored copy of the first document
object 40 (step 1347). In order w make other users of the
netwark 10 aware of the availability of the copy of the first
document object 40, the method 1300 provides authorized
users of the method 1300 access to link relationships 45
stored in link directories 35 based upen the document object
50 currently accessed by the user (step 1350). The method
1300 also provides authorized users of the method 1300
aceess to the copy of the first document abject 40 stored on the

one or more Linkspace-hosted content units 513, 523. 533 35

{step 1360},

In an alternase embodiment, the user may store the first
document bject on a networked content units 514, 524, 534
and then use the relate links dialog box 900 described in F1G.
9 1o creale a link relationship to the first document object 40.

[FIG. 14 is one example screen view of a user interface for
4 targel published document objects diulog box 1400, The
target published document objects dialog box 1400 cnables
the user making the first document object 40 available tousers
of the network 10 to specify the characteristics of certain
users of the network 10 to which the user publishing the first
document object 40 wishes to have the first document object
40 made available to. The target published document abjects
dialog box 1400 is called up by activation of the target publish
button 1182 shown in F1G. 11,

The example screen view of the target published document
objects dialog box 1400 includes a link directory indicator
field 1410, and two seetions: a targeted user characteristics
section 1420 and an available user characteristics section

1460. The link directory indicator field 1410 specifies the link

directory 35 in which the link relationship 45 associated with
the first document object 40 the user wishes to make available
will be maintained. The available user characteristics section
1460 includes one or more availeble user characteristics
1470, 1472, 1474 that reflect characteristics associated with
users of the network 10 authorized to access link relationships
45 and link references 42, 52 maintained by the link directory
35 indicated by the link directory indicator field 1410. The
user ofthe tarpet published document objects dialog box 1400
may select from among the available user characteristics
1470, 1472, 1474 in order 1o target the publication of the first
document object 40 to users for which the information in the
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user data store 370 coniains those characteristics. The user
publishing the first document object 40 activates the add vser
charactenistic button 1480 adjacent ¢ the available user char-
acteristic 1470, 1472, 1474 in vrder to select that available
user characteristic 1470, 1472, 1474 and add it (o the targeted
user characteristics sectien 1420,

The targeted user characteristics section 1420 includes one
or more targeted user charucteristics 1440, 1442, 1444 that
have been selected and added from the available user charac-
(eristics section 1460, Kach targeted user characteristic 1440,
1442. 1444 includes a user characteristic name 1430 and an
associated value lield 1435, [ach targeted user characteristic
1440, 1442, 1444 also has an update targeted user character-
istics button 1450, a delete targeted user characterisiic button
1452, and an add 1argeted characteristics value buiton 1456.
liach value ficld 1441, 1443, 1445 associated with the tar-
geted user characteristics 1440, 1442, 1444 allows the user of
the target published document objects dialog box 1400 tw
setect a value lor the respective targeted user characteristics.

For example. the targeted user characteristics 1440 and
1442, both instances of the “State” available user character-
istic 1474, have values of “VA” 1441 and “DC™ 1443
selected, indicating that the user wishing to publish the first
docurment object 40 10 other users of the network 10 desires 10
make the first document abject 40 available to users in the
states of Virginia and the District of Columbia. Likewise, the
value “American” 1445 selected far the targeted user charac-
teristic “Cuisine Preferences” 1444 indicates that the user
wishing (o publish the first document object 40 to other users
ofthe netwark 10 desires 1o make the first document object 40
available and accessible 1o users whose cuisine preferences
include American cuisine.

In an alternate embodiment of the method 14900, the user
may wish to publish a civil defense alert, safety alert, or other
broadcast message, to targeted users of the system 100 whao.
based upon information contained in their user characteris-
livs. may be determined to be interested in such o message. In
this embodiment. the link reference 42 is presented to any
largeted users of such a message according to the steps ol step
760 of method 700. This embodiment inclodes a method for
broadeasting a first document object to users of the network
comprising creating a link relationship between the first
document object and a second document object which is any
document object selected by the user; entering onc or more
user characteristics; comparing the entered characteristics o
available user churacteristics: largeting users using the com-
parison: and transmitting the document object 10 the targeted
users.

FIG. 15 is one example screen view of a user interface for
4 domain representation dialog box 1500. The domain repre-
sentation dialog box 1500 cnables a user of the network 10
wlo has responsibility for managing a link directory 35, a link
directory administrater (not shown), to specify one or more
users of the system 100 as entities responsible for the docu-
mem objects 40. 30 which are stored on the network 10 witlin
a specific domain. By specifying that a user is an entity
responsible for the document objects 40, 50 stored within a
specific domain. user of the sysiem 100 may be made aware
that link references 42, 52 and link relationships 45 created by
such  responsible user involving decument object 40, 50
trom the specific domain associated with the responsible user
are 1o be considered “publisher links™ as presented under the
publisher links tab 1075 shown T1G. 10. The ownership of
first document objects 40 published by using the method 1400
may be registered 1o the publishing user.

The domain representation dialog box 1500 includes a
domain selection field 1510, an add represented domain but-
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ton 1515, a domain intormation section 1520, and a listing of
assigned domain representatives 1560. The domain selection
field 1510 allows a link direciory administrator o select from
4 list ot network domains to which representative users have
been assigned responsibility. The add represented domain
button 1515 allows the link directery administrater (o adkd a
netwark domain to the list of domaing for which representa-
tive users have been assigned responsibility.

The listing of assigned domain represemiatives 1560
in¢ludes one or more usemames 1570 of users ol the inven-
tion. Each listed username 1570 indicates that that user of the
invention has been selected as a representative of the network
domain indicated in the domain selection field 3510, The
listing of avsigned domain represcntatives 1560 also may
include an add domain represcntative button 1565 which
allews the link directory administrator to sclect and add users
of the invention to the listing of assigned dumain representa-
tives 1560. Each listed username 1570 may also have a delete
domuin representative bution 1375 udjacent t the listed user-

name 1570 by which a link directory administrator may 2

delete a listed username 1570 from the listing of assigned
domain representatives 1560.

"The domain information section 1520 includes tields per-
mitting a link directery administrator to enter information
relating to the network domain listed in the domain selection
field 1510 or a new network domain being added 1o the list of
domains for which representative users have been assigned
responsibility through the add represented demain buiten
1515. The domain information section 1520 includes a
domain name field 1521, The domain name tield 1521 shown
in F1G. 15 follows the form of network domains used on the
Internet. This (orm includes, moving from right (o lelt. a
generic top-level domain suffix (*.org”™). preceded by a period
and then a domain name (“example™), which is alse preceded
by a period, and then a host computer name ("sample”). The
domain mformation section 1520 may also include fields for
organization name 1522, administrative contact nane 1524,
administrative contact address 1526. second administrative
contact address line 1528, administrative contact city 1530,
administrative contact state 1532, administrative contact
postal code 1534, administrative contact e-mail address 1536,
administrative contact phone number 1340, and administra-
tive conlact fax number 1545.

At the bottom of the domain infonmatien section 1520
shown in the example domain representation dialog box 1500
of FIG. 15 there may be an update domain information butlon
1550 and a delete domain name button 1555, The update
domain information button 550 permits a link dircctory
administrator to update the information regarding a network

domain to which representative users have been assigned =
P &

responsibility with the information in the fields in the domain
information section 1520. The delete domain name button
1555 deletes the network domain currently selected in the
domain selection field 1510 from the Yist of domains for

which representative users have been assigned responisibility. 3

The document objects 40, 50 managed by the method 1100
may he presented to the user accessing a document ahject
through the link reference display window 1020 shown in the
example of a screen view for one embodiment of the client
GUI display 225 in FIG. 10. Link relationships 45 between
document objects 40, 50 referenced by link references 42, 52
may he presented to the user in a hierarchical listing under
affinity directory headings 1081, 1082 in the link reference
display window 1020. Each affinity directory heading 1081,
1082 corresponds to one of the one or more link directories 35
on a server 30. In addition, under each affinity directory
heading 1081, 1082, there may be displayed cne or more
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anribule folders 1091, 1092, Hach attribute folder 1091, 1092
under each aftinity directory heading 1082, 1082 corresponds
to one ot the one or mare link relationship attributes or docu-
ment object attribures that the link directory admunistrator has
delined tor the corresponding link directory 35, and thal the
user has determined through cne or more user profiles 230,
332, to be of interest to the user while viewing u document
object 40 in the browser display window 1030.

Vurihermore, each attribute folder 1091, 1092 may contain
one or more listed hyperlinks 1095, 1096 drawn [rem the
respective affinity directory headings 1081, 1082 The listed
hyperlinks 1094, 1096 represent link references 52 10 second
dectument objects 50 on the neiwork L0 related to the first
document object 40 in the browser display window 1030. The
link references 52 enable the user to navigate 10 the second
document objects 50 by sclecting the listed hyperlinks 1095,
1096. A link reference 52 includes a pointer to the netwark
address, or URL, ot the second document 50. The URI. of a
ducurnent object 50 may also permit the rendering tool 2100
present or highlight a particular location in the second docu-
ment object 50 upon opening the document object 50 when
the user selects a listed hyperlink 1095, 1096. Altematively,
the document abject 50 accessed when the user selects alisted
hyperlink 1895, 1096 may be generated on the network 10 at
the time of selection of the listed hyperlink 1095. 1096.

FIGS. 164, 16b, 16¢, 164, 16e, 16, and 16g are flowcharts
illustrating one embodiment of a method 1600 for enabling
users of the network 10 to provide other users of the network
10 with access to link relationships 45 between document
objects 40, 50 that are located on the network 10. The method
1600 utilizes the elements of the system 100 of the invention
(0 enuble one user, a sponsoring user, (o sponsor, populate.
and administer one or more link directories 35, to charge the
SpONsOring user ta sponsor, populate, and administer the one
or more link directaries 35, and to enable the sponsoring user
to determine the manner in which users of the system 100 may
be charged fees for access 1o and use of the one or more link
directories 35. The sponsoring user may then make those link
directories 35. and the link relationships 45 and link refer-
ences 42, 52 that the link directories 35 contain. available to
users of the network 10 on terms that may be determined by
the sponsoring user. The method 1600 [urther provides
mechanisms whereby revenue may be generated from the
sponsoring uset’s sponsorship of the ene or more link direc-

s tories 35 and from the activity of the users of the network 10

(hat the sponsering user makes the link directories 35 avail-
able to.

FIG. 16 isa flowchart illustrating the steps of one embodi-
ment of the method 1600. The embediment of the method
1600 shown in FI(G. 16a includes steps for permitting spon-
sorship by a sponsoring user of the one or more link directo-
ries 35 containing link relationships 45 (step 1610); creating
the one or more link directories 35 on a server 30 connected
to the network 10 (step 1620); making one or more link
relationships 45, and/er the one or more link directories 35,
accessible 1o users of the network 10 (step 1640): enabling
onc or more users to populate the one or more link directaries
35 with one or more link relationships 45 (step 1660); and
billing based upen the one or more link directories 35 created
(step 1670).

In cne embodiment of the methed 1600, the step of
enabling one or more users to populate the one or more link
dircctories 35 with one or more link relationships 45 (step
1660) may include a further step of providing the sponsoring
user with the capability to allow one or more users to populate
the one or more link directories 35 with one or more link
relationships 45 (not shown).
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FIG. 168 is a flowchart illustrating one embodiment of the
method 1600 wherein the step of permitting sponsorship (step
1610) and the step ol creating one or more link direclories 33
(step 1628) may include further steps. n one embodiment of
the method 1600, as shown in FICG. 164, the step of permitting
sponsorship (step 1610) includes a further step of receiving
information identifying the spensoring user and information
enabling the sponsoring user to be charged u fee for spansor-
ing the one or more link directories 35 (step 1612);, and a
further step ol verifying the information enabling the spon-
soring user to be charged a fee tor sponsoring the oneor more
link directories 35 (step 1615). Similarly. in ene embodiment
of the methad 1600, also shown in TIG. 164, the step of
creating the one or more Huk directories 35 (step 1620) may
include a further step of determining a capacity for the one or
more link dircctories 38 (step 1622); u further step of setting
up an aperating environment on the ORE 0T MOTe SCFVELS 30to
maintain the one or more link directories 35 supporting the
determined capacity (step 1624): a further step of providing

. . - . .. i
an interface for the sponsoning user 1o administer the one or

more link dircctories 35 (step 1630); and a further step of
specitying the nature of the link relationships 45 and link
references 42. 52 to be stored in the ene or mere link dirce-
tories 35 (step 1632). The step of determining a capacity for

the one or more link directories 35 {step 1622) enubles the -

method 1600 to provide a measure of reliability, availability,
redundancy and excess capacity to the one or more link diree-
tories 35, In one embodiment of the method 1609, the step of
specilying the nature of the link relationships 45 and link
references 42, 82 {step 1632) may include defining attributes
of the link relationships 45 and tink references 42, 52 to be
stored in the one or more link directories 35.

In one embodiment of the method 1600, the step of setting
up an aperating environment on the one or mare servers 30
(step 1624y may include further sieps. FIG. 16cisa fowchart
illustrating the further steps that perform the step of setting up
an operating environment on the one or more servers 30 (step
1624) according to one embodiment of the meihod 1600. The
further steps thal make up the step 1624 may include a step of
allocating data storage resources on the one or more scrvers
30 assoctated with the one or more link directories 35 that
store the link relationships 45 and link references 42, 52 (step
1625); a step of allocating file storaye resources thal host
document ohjects 40, 50 (step 1626); a step of initiating a user
data store 370 that maintains information regarding each user
of the network 10 permitted access to the one or more link
directorics 35 (step 1627); a step of ensuring that the one or
more servers 30 have sufficient network access capacity o
handle the determined user capacity {step 1628): and a step of
coordinating operation of the one er more servers 30 and the
one or more link directories 35, data storage resources, file
storage resources, and user data store 370 using software
(step 1629).

The further steps that make up the step 1624 may include a
step ol assigning one or more servers 30 necessary 0 support
the one or more link directories 35, data storage resources, file
storage resources, and user dala store 370 (not shown).

The step of ensuring that the one or more scrvers 30 have
sufficient network access capacity lo handle the determined
capacity (step 1628) may ensure that the systemn 100 provides
sufficient network access by further ensuring sufficient access
communications capacity to support communications traffic
among the one or more servers 30 and between the one or
more servers 30 and the one or more client devices 20. The
step of ensuring that the one or more servers 30 have sufficient
network access capacity (step 1628) may further include a
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step of ensuring that the one or mere servers 30 are accessible
only through a closed netwark 330 or private network 520

T1G. 164 is a lowchart showing additional steps. according
ta vne embodiment of the method 1600, that further enable
execution ol the step 1640 of making the one or more link
relationships 45 accessible to one or more users ot the not-
work 10. The step of making the ene ar more link relation-
ships 45 accessible to users {step 1640) may include a further
step of permitting the one or more users of the network H o
aceess the vne or more link relationships 45 (step 1642) and a
further step of providing cach of the one or more permitted
users with an interface enabling the one or more permitted
users to access the vne or more link directories 35 and one or
nore servers 30 (step 1654). The permitting step 1642 may
include steps for veritying the identity of the user, verifying
information enabling the user to be charged a fee for access.
verifying network access privileges of the user, among other
authentication steps (net shown). In a preferred embodiment,
the interface enabling the one or more permitted users o
access the one or more link directories 35 and one or more
servers 30 may be embadied in the client tool 220. The step of
making 1he one or more link relationships 45 accessible to
users {step 1640} may also include a step of selecting one or
more of the permitted nsers to create link relationships 45 and
link references 42, 52 {step 1646). One example of selecting
permiited user o create link relationships 45 and link refer-
ences 42. 52 (step 1646), may be that in which the sponsoring
user selects vnly employees of the sponsoring user to be
permitted the privilege of creating link relationships 45 and
link references 42, 52 in link directories 35 sponsored by the
SPONSOrING user.

The step ol making the one or more link refationships 45
accessible to users (step 1640) may alse, in one embodiment,
include a step of authorizing one or more of the permitted
users to publish document objects 40, 50 using link relation-
ships 45 (step 1648). In addition, the step of making the ene
or more link relationships 45 accessible 1o users (step 1640)
may ulso, in one embodiment. include a step of allowing each
of the permitted users to create a user account that enables
access 1o one or more servers 30 and ene or more link direc-
tories 35 (step 1650). Finally. the step of’ making the one or
more link relutionships 45 accessible to users {step 1640) muy
alsa, in one embodiment. include a step of obtaining infor-
mation identifying each of the permitied users and informa-
lion enabling cach of the permitted users to be charged a fee
in exchunge lor being permitied access Lo the one or more link
relationships 45 (step 1652}

FIG, L6e is a flowchart showing one embodiment of the
method 1600 where the siep of determining capacity (step
1622) ipcludes additional steps. The embodiment of the
method 1600 shown in FIG. 16¢ expands on the step of
determining capacity (step 1622} by including a step of deter-
mining a number of intended users (siep 1695): a step of
determining a frequency and time of day that the intended
users will be permitted to access the one or more link direc-
lories 35 (step 1696); a step of determining the nmumber of
intended users accessing more than one of the one or more
link directorics 35 (step 1697): a step of reducing the capacity
when one of the intended users is permitted access o more
than one of the one or more link directories 35 (step 1698);
and a step of adjusting the capacity in response to changing
determinations of capacity (step 169%).

The step of reducing the capacity provides for, among other
things. that the intended users may be interacting with one
client tool 220. and one search of the one or more link direc-
tories 35, at any instant, and that each client tool 220 can
access more than one link directery 35 simultaneously, and
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that some sleps of a search of the one or more link direciories
35 do not have to be repeated when more than one link
directory 35 is included in the search. This makes possible
other benetits including the reduction of server overhead
involved where one user simultaneously scarches multiple
link directories 35 to which the user is permitted access.
¥1G. 16/is a Nowchart illustrating additional steps included
in one embodiment of the method 1600. The embadiment of
1he methoed 1600 shown in F1G. 16/ includes additional steps
foliowing the step 1670 of billing based upon the olle oF more
link directaries 35 created. The method 1600, as illustrated in
FIG. 16/ includes a step of recording the activity of one user
acoessing the one or more link directories 35 (step 1675) and
a siep o billing the one user lor aclivity recorded lor the one
user's access to the one or more link directories 35 (step
1680). In one cmbodiment of the method 1600 the step of
billing the one user for activity (step 1680) may include
billing the vne user for activity recorded for access by users
other than the one user to the link relationships 45. link
relerences 42, 52, and hosted document objects 40, 50.

FiG. L6g is a flowchart illustrating one embodiment of the
method 1600 where the step of recording the activity of one
user accessing the one or more link directories 35 (step 16753).
The method 1600, as iflustrated in FIG, 16g, includes a step of
recording or counting the instances of access the one user
mazkes to the ane or more link directories 35 (step 1676); a
step of storing the recorded or counted instances of access in
nser aceount records 379 (step 1677): a step of recording or
counting the instances of link relationship 43 and link refer-

cnce 42, 52 creation activity initiated hy the one user (step

1678): and & step of storing the recorded or counted instances
ol Tink refationship 45 and link reference 42, 52 creation inthe
user account records 379 (step 1679). In the steps of the
method 1600 illustrated in F1G. 16g, the ong user may be the
sponsoring user since the sponsoring user sponsoring the one
or more link directories, may, in one embodiment of the
method 1600, be included by default in the users of the
network 10 that may be permitied to access the one or moré
link directorics.

In another embodiment of the method 1600, the step of
recording or tracking the activity of users acces sing the one ar
more Link directories 35 (step 1675), may include a step of
storing the recorded or counted instances of access 1o the link
relationships 45 and link reference 42,52 in the link relation-
ship entries 460, 470, 480, 490 of the link relationship table
420 and in the link reference entries 430, 440, 450 ol the
document object table 410 for the one or more link directories
35 containing the link relationships 45 and link references
42.52 accessed by the users (not shown). The recording or
tracking of mstances of access, link relationship and link
references creation activity, and document vbject publishing
aclivity may comprise measuring the recorded or tracked
activity by incrementing a counter for the instances of activity
and recording pertinent data regarding the user initiating the
instance of uctivity.

In another embodiment of the methad 1600, the step of
recording or tracking the activity of one user accessing the
aneor more link directories 35 (step 1675), may include astep
of recording or counting the instances of publishing a docu-
ment ebject 40, 50 initiated by the one user (not shown), and
a step of storing in the user account records 379 the recorded
or counted instances of publishing a document ebject 40, 50
initiated by the one user (not shown). The steps of recording
and storing instances of access (steps 1676, 1677), instances
of link relationship 45 and link reference 42, 52 creation and
storage (steps 1678, 1679), and instances of document object
publishing (not shown) enable the system o bhill the sponsor-
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ing user sponsoring the one or more {ink directorics 35 and/or
hill the user accessing he link directories 35 Tor cach aspect
ol the recorded or tracked activity.

[1 an aliernate embodiment of the method 1608, the step of
recording or tracking (he activity ol one user accessing the
une or more link directories 38 (step 1675) includes a step ot
preventing information identilying the ome useraceessing the
link relationships 45 and link references 42. 52 from being,
included in the recorded or counted instances of access to
cach ol the link relatjonships 45 and link references 42, 52

The steps ol billing based upon the one or more Tink direc-
tories 35 created (step 1670) and of billing the one user (step
1680) may. in various embodiments of the method 1600, may
mnclude o lurther step of presenting an invoice desenbing
activity supporting the bill o the billed user with a request for
a payment of an associated fee (not shown). The step of
presenting the invoice may be carried out by means of an
electronic transiction and presentment of an electronic docu-
ment object representing the invaice, ot by other meuns
included printed and mailed. faxed, or otherwise transmitted
invoice documents. The associated fee may inciude money or
other consideration. such as an exchange of goods or Services.
The fee may be paid by the billed user by means of an
electronic transaction. inchuding a wire transier of funds or an
electrenic charge 1o one ar more of the billed user’s credit
cards, or by means of a paper transaction, including a personal
or business cheek. cash or other form of tangible Jegal tender
o exchange. The billed user may further be allowed a pre-
scribed time period in which to make payment of the fee, after
which time alternate collection methads, including process-
ing a transaction against the billed user’s credit card. may be
employed (not shown).

‘The steps of billing based upon the one or mere link direc-
larics 35 ereated (step 1670) and of billing the one uscr (step
1680) may. in various embodiments of the method 1600,
inchile a plurality of additional steps of billing the sponsor-
ing user und/or billing the one user for each of the types of
recorded activity diseussed in the description of TIKE 16g.

Tn one embodiment of the method 1600, the step of billing
based upon the onre or more link directories 35 created {step
1670) may include a step of billing the sponsoring user tor
data storage resources on the server 30 associated wilh the
one or more link directories 35 (not shown). In one embodi-
ment of the method 1600, the step of billing based upon the
one or more link directories 35 created (step 1670) may
include a step of billing the sponsoring user lor lile storage
resources that host document abjects 40,50, including docu-
ment objects 40,50 published by permitted users ofthcaoncor
more link directories 35 {not shown). In another embodiment
of the method 1600, the step of billing based upon the one or
more link direclories 35 created (step 1670) may include a
step of billing the sponsoring user a fee for cach user of the
network 10 permitied access 1o the one or more link directo-
ries 35 (not shown).

In 4 Lurther embodiment of the metbod 1600, the step of
billing hased upon the one or more link directories 35 created
(step 1670) may include u step of billing the sponsoring uscr
for each link relationship 45 and link reference 42, 52 stored
by each permitted user of the one or more link directorics 35
{not shown). In another embodiment ol the method 1600, the
step of billing based vpon the one or more link directories 35
created (step 1670) may include a step of billing the sponsor-
ing user for each recorded instance of access to the one or
more link directories 35 made by each user of the vne or more
link direciories 35 (net shown). In one embaodiment of the
method 1600, the step of billing based upon the one or more
link directories 35 created (step 1670) may include a step of
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billing the sponsoring user a fee for a given time perod in
which the one or more link directorics 38 js accessible 1o
permitted users of the vne or more link directories 35 (nol
shown).

In vne embodintent of the method 1600, the step of billing
the one user (step 1680) may inciude a step of billing the ane
user z fee for a given time period in which the ane user
accesses the one o more servers 30 und the one or more link
directaries 35 (not shown). [ one embodiment o t'the method
1600. the step of billing the one user (step 1680) may include
a step of billing the one user for each instance of link rela-
tionship 45 and link reference 42. 32 creation recorded for the
one user (not shown). In another embodiment of the method
1600, the step o billing the one user (step 1680) may i ude
a step of billing the one user for file stornge resources that huost
document ohjects 40, 50 puhlished by the one user (not
shown).

In one embodiment of the methed 1600, the step ol making
(he une or mere link relationships 45 accessible (step 1640)
may include a step of enabling the one user to select onw or
more link directories 35 the one user wishes 1o access. In this
embodiment of the method 1600, the step of billing the one
user (step 1680), may then include a step of billing the vue
user for each link directory 35 sclected for aceess by the one
user (not shown).

Tn one embediment of the method 1600, the step of billing
the one user (step 1680) may include a step of billing the une
user for recorded instances of activity injtiated by users
aceessing the link relationships 45 and link references 42,52

created and stored by the one user. and tor hosted content 3

published by the one user.

Additional embodiments of the method 1600 may include
one or more of the further steps of billing the sponsering user
and/or further steps of billing the one user described above in
any combination of such steps.

FIGh. 17 is one example screen view of a user interface for
4 user account activity report 1700 that presents selected
information maintairied in the user account record 379 asso-
ciated with one permitted user of the one or more link diree-
tories 35. The information maintained in the user account
recard 379 associated with one permitted user includes
details of the activity that the one permitted user lius engaged
in while accessing the ene or more link directories 35.

A permitted user of the one or more link directories 35 may
interact with the client tool 220 to display the user account
aclivity report screen 1700 and enable the permitied user o
obtain the details of the permitted user’s activity accessing the
onc or more link directories 35 to which the permitted user is
permitted access. The user account activity report screen
1700 includes an activity search area 1710, an account sum-
mary ares 1720, and un activity log display areu 1730. The
activity search area 1710 includes a start date ficld 1711. an
end date field 1712, output type selection boxes 1713, a
seurch activity button 1715, and a reset search fields button
1716.

One permitted user of the ane or mare link directories 35
may initiate a search of the information maintained in the user
account record 379 associated with one permitted user by
specifying a beginning search date in the start date field 1711
and an ending search date in the end dat field 1712 so that the
search will locate all recorded activities in the user account
record 379 that have a date between the beginning search date
in the start date field 1711 and the ending search date in the
end date field 1712. This is pussible in one embodiment of the
system 100 and the methed 1600 where the date ofeachofthe
recorded instances of link directory 35 access activity made
by the permitted user is recorded along with the nature of the
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uccess activity (... access 10 link directories 35, creationand
storage ol link relationships 45 and link references 42, 52,
publication of document objects 40, 30. and publication of
annotations (o ducument objects 40, 50), ind any file storage
resources utitized in the aceess aclivily (e.g.. for publication
of document objeets 40. 56. and publication of annotations v
document objects 40, 50). The output type sclection baxes
1713 enable the permitied user w select the display format in
which she wishes to view the results of her search of link
dircctory 38 access uclivity presented in the user accounl
activity report 1700, In the example shown in FIG. 17, the
output type sclection boxes 1713 allow the permitted user o
choose display tormats of 1ITML or plain text. The search
activily button 1715 enables the permitted user © submit her
search of link dircetory 35 access activity and view the results
in a refeeshed screen view of the user account activity report
1700, The reset search fields button 1716 allows the permitted
user to clear the start date field 1711, the end date field 1712,
and the output type selection boxes 1713 so that the pennilted
user may enter new search parameters in those fields.

T'he account summary area 1720 displays a smnmary ofthe
results of the searcl of link directory 35 access activity initi-
ated in the activity search arca 1710. The account summary
area 1720 may include an account status field 1721, an access
leved field 1722, alink reference activity summary area 1725,
a link relationship activity summary area 1726, an annofa-
tions activity summary area 1727, and a file storage activity
sununary area 1728,

“The account status lield 1721 indicates the activity status of
the permitted user’s user account for accessing the one ar
more link directories 35. In the example shown in F1G. 17, the
permitied user’s acoomnt staws field is set “Active,” indi-
cating that the permitted user isanactive permitted user of'the
one or more link directories 35. The access level field 1722
indicates the permission level for the permitied user’s
account, In the example shown in F1G. 17, the permitted
user’s account level [ietd is set 10 “Administrator” indicaling
that the permitied user has been authorized to administer the
one or more link dircctories 35 to which the permitted user is
permitled access.

The link reference activity summary areu 1725 indicates
(he number of tink references 42, 52 the permitted user has
hoth added and deleted in the time period specified for the
scarch of link directory 35 access activity. The link relation-
ship activity sunurary area 1726 indicates the number of link
relutionships 45 the permitied user has buth added and
deleted in the time period specified for the search of link
dircetory 35 access activity. The annotations acuvity suim-
mary arca 1727 includes fields indicating the number of pub-
lished annotativns to document objects 40, 50 both added and
deleted by the permitted user in the time period specilied for
the seurch of link directory 35 access activity, The annotations
activity summary area 1727 also includes fields indicating the
file storage resources used (displayed in kilobytes of data in
the preferred embodiment) by the published annotations 10
decument objects 40, 50 both added and deleted by the per-
mitted user in the time period specified for the search of link
directory 35 access activity. The file storage activity swunmary
area 1728 includes fields indicating the number of published
document objects 40, 50 both added and deleted by the per-
mitted user in the time period specified for the search of link
directory 35 access activity. The file storage activity summary
area 1728 also includes fields indicating the file storage
sesources used (displayed in bytes of data ir the preferred
embodiment) by the published document objects 40, 50 both
added and deleted by the permitted user in the time period
specified for the search of link directory 35 access activity.
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The uctivity log display area 1730 as shown for the
embodiment illustrated by FIG. 17, displays a detailed listing
of cach instunce (1740-1755) of Ik dircctary 35 acuess
aclivity recorded for the permitted user in the user account
record 379 associated with the permitied user. Inthe example
user nccount activity report screen 1700 shown for the
embodiment illustrated by FIG. 17, each listed instance of
link dircetery 35 access activity recorded lor the permitted
wser in the time period specified for the search ol Jink direc-
tory 35 access activity displayed in the activity log display
area 1730 includes a field for a date and time 1731 of the
access activity. a type of access activity 1732, o description
1733 o fthe access activity, and a size ofdata used 1734 for the
access activity. In the example user account activity report
sereen 1700 shown for the embodiment illustrated by F1G. 17,
each listed instance of link dircetory 35 access activity is
listed in chronological order with the most recenl access
activity histed at the top, and the carliest access activity listed
at the bottom of the activity log display area 1730.

The listed instances (1740-1755) of link directory 33
access activity displayed in the activity log display arca 1730
as shown in the example illustrated by F1G. 17 include o [irst
listed instance 1740, The date and time 1731 of the first listed
instance 1740 is Nov. 28, 2001, 4:55:12, and represents an
access activity type 1732 of “Link.” indicating that it repre-
sents the creation and storage of a link reference 42 in the one
or more link directories 35. The description §733 of the first
listed instance 1740 displays the network address (or URIL)of
the document object 40 to which the created link reference 42
refers, in this example, “http:/fwww.LeGrandeCale.com.”
The next listed instance 1743 hasa date and time 1731 ofNov.
28,2001, 4:58:03, and represents an access activity type 1732
ol a type “Link” and the description 1733 displays the URL.
of the document object 30 to which the created link reference
52 relers. in this example, “hitp://www. ] inkSpaceRestau-
rant.com.”

The listed instance 1742 has a date and time 1731 of Nov.
28,2001, 4:58:03, and represents an access activity type 1732
of “Link Relutionship,” indicating that il represents the cre-
ation of a link relaiionship 45. The description 1733 of the
listed instance 1742 displays the plain language names of the
participating link references 4252 in the order of the link
relationship 45 between the link references 42, 52 from a
starting link reference 42 to an cnding link reference 52
wherein the plain language names describe the link relation-
ship 45 recorded for the listed instance 1742, “Coffee and
dessert afler dinner?=>I inkSpace Restaurant”” The next

listed instance 1743 also has a date und (ime 1731 of Nov. 28. s

2001, 4:58:03, and represents an access activity type 1732 of’
“Link Relationship™ The description 1733 of the tisted
instance 1743 displays a link relatiouship attribute describing
the link relationship 45 recorded for the listed instance 1742,
“Link$pace Restaurant=>Coffee and dessert after dinner?”

-+

A

In this manner, the listed instances 1742 and 1743 illustrate an 7

example of the representation of a recorded bi-directional
link relationship 45.

‘Ihe listed instance 1747 has a date and time 1731 of Feb. 6,
2002, 2:33:20 PM, and is of an access activily type 1732 f
“Annotation.” indicating that it represents a published anno-
tation to a document object $0. The description 1733 of the
listed instance 1747 displays a hyperlink to the annotation file
stored on the hosted content unit 513. Lhe size of data 1734
used for the listed instance 1747 is shown since the listed
instance 1747 refers to a recorded instance of publication of
an annotation which uses file storage resources on one or
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more hosted content units $13. The size of daia 1734 used for
e listed instance 1747 is shown in the example of F1G. 17 10
be 104 bytes.

‘I'he listed instance 1748 has a date and time 1731 of'leb. 6,
20002, 2:33:20 PM. und is of an access activity type 1732 ol
“Link Relationship.” and the description 1733 of the listed
instance 1748 displays a pair of plain language names of link
references 42. 52 describing the link refationship 45 recorded
lor the listed instance 1748, “loday’s LinkSurf Restaurani
special=>LinkSpace Restaurant.” The listed instance 1749
has a date and time 1731 of Feb. 6. 2002, and is of an access
activity lype 1732 of*Link Relationship,” and the description
1733 of the listed instance 1749 displays a pair of plain
language names ol link relerences 42, 52 descrbing the link
relationship 45 recorded for the listed instance 1749, “Link-
Space Restaurant=>Today’s [LinkSurf Restaurant special.”

The listed instance 1750 has a date and time 1731 of T'eb. 7,
2002, 9:53:16 PM, and is of an access activity type 1732 of
“Link Relutionship.” and the description 1733 of the listed
instance 1750 displays a pair of plain language names of link
references 42, 52 describing the link relationship 45 recorded
for the listed instance 1750, “LinkSpace Restaurant Dinner
Menu >LinkSpace Restaurant” The listed instance has a
date and time 1731 of Feb, 7. 2002,9:53:16 PM. and is of an
access activity type 1732 of “Link Relationship.” and the
description 1733 of the listed instance 1751 displays a pair of
plain language names of link references 42, 52 describing the
link relationship 45 recorded for the listed instance 1751,
“LinkSpace Restaurant=>LinkSpace Restaurant Dinner
Menu”

The listed instance 1752 has a date and time 1731 of I'eb. 7,
2002, 9:53:16 PM, and is ol an access activity type 1732 of
“Hasted Content.” indicating that it represents a decument
ohject 50 published by the permitted user and hosted on the

: one or more hosted content units 513 The deseription 1733 of

the listed instance 1752 displays a hyperlink to the document
object 50 stored on the hosted content unit 513, “http//
ask linkspace.net/content/8 1 8/Menu.doc” The size of data
1734 used for the listed instance 1752 is shown since the
listed instance 1752 refers o a recorded instance of publica-
tion of document object 50 which uses file storage resources
onone or more hosted content units 513. The size ol data 1734
used for the listed instance 1752 is shown in the example of
FIG. 17 1o be 24,064 bytes.

The listed instance 1753 has a date and time 1731 of Feb.
10. 2002, 3:28:33 PM, and is ol an access activity type 1732
of “Delete Annotation.” indicating that it represents deletion
uf a published annotation to a decument object 50. The
description 1733 of the listed instance 1753 displays a hyper-
link to the now-deleted (or disabled) annotation file stored on
the hosted content unit 513. The size of data 1734 uscd for the
listed instance 1753 is shown since the listed instance 1753
refers to a recorded instance of deletion of an annotation
which had used file storage resources on one or more hosted
content units 513, The size of deleted data 1734 used for the
listed instance 1753 is shown in the example of FIG. 17 10 be
104 bytes deleted.

The listed instance 1754 has a date and time 1731 of Icb.
10, 2002, 3:28:33 PM, and is of an access activity type 1732
ol*Delete Link Relationship,” indicating that a link relation-
ship 45 has been deleted by the permitted user, The descrip-
fion 1733 of the listed instance 1754 displays the pair of plain
Janguage names of link references 42, 52 that described the
now-deleted link relationship 45 recorded for the listed
instance 1754,  “loday’s  LinkSurf  Restaurant
special—>LinkSpace Restaurant” The listed instance 1755
has adate and time 1731 of Feb. 10, 2002, 3:28:33 M, andis
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ol an access activity type 1732 of Delete Link Relationship.”
indicating that a link relationship 45 has been deleted by the
permitted user. The description 1733 of the listed instance
1755 displays the pair of plain language names of lk refer-
ences 42, 52 (hat described the now-deleted link relationship
45 recorded for the listed instance 1755, “LinkSpace
Restaurant=>Today s T inkSurl Restaurant special”

The steps of the methods 660, 700. 800, 1300 and 1600,
and subsets of those steps or parts of the methods, may be
implemented with hardware or by execution ol programs.
modules or scripts. The programs. modules or scripts may be
stored or embodied an one or more computer readable medi-
ums in a variety of formats, including source ¢ode. object
code or executable code, among other formats. The computer
reaclable mediums may inciude. for example, both storage
devices and signals. Exemplary computer readable storage
devices include conventional computer system RAM (ran-
dom access memory), ROM (read only memery), EPROM
{erusable, programmable ROM), EFPROM (electrically eras-

able, programmable ROM), and magnetic or optical disks or 2

tapes. Exemplary computer readable signals, whether modu-
Jated using a carrier or not, are signals that a conputer sysien
hosting or running the described methods can be confipured
to access, including signals downloaded through the Internet
or other networks.

The terms and descriptions used herein are set forth by way
of illustration only and are not meant as limitations. Those
skilled in the art will recognize that many variations are
possible within the spirit and scope of the inventicn as defined
in the following claims. and their equivalents, in which all
terms are to be understood in their broadest possible sense
unless otherwise indicated.

What is claimed 1s:

1. A method for enabling users of a network to provide
other users ol the network with access to link relationships
between decument obijects that are jocated on the network,
the method comprising:

creating one or mote link directories on one or MOTe SCrvers

coupled 1o the network, wherein the one or more link
directories store one or more link relationships between
document objects, the ane or more link relationships
identify o first document object, a second document
object, and one or more link relationship atiributes
describing relationships between the first document
object and the second document objest, and the link
relationships are separate from the first document object
and the second document object;

making the one or more link relationships accessible to one

or more users of the network;

enabling one or more users to populate the one or more link

directories with cne or more link relationships; and
billing hased upon the one or more link directorics created.

2. The method of claim 1 further comptising permitting
sponsorship by a sponsoring user of the one or more link
directories storing link relationships between document
obiects.

3. The method claim 1 further comprising:

tracking the activity of one user accessing the one or more

link directories; and

biliing the ane user for activity tracked for the one user's

access to the one or more link directories.

4. The method of claim 2. wherein the step of permitting
sponsorship of the one or more link directories comprises
receiving information idemtifying the sponsoring user and
information allowing the sponsoring user to be charged a fee
for sponsoring the one or more link directories.

11

h

b
w

30

a5

40

45

60

65

40

5. The method of claim 4. wherein the step of permitting
sponsorship of the ene or more link directorics comprises
verifying the intormation allowing the sponsoring user to be
charged a tee Tor sponsoring the one or more link directories.

6. The method of ¢laim 2. wherein the step of ereating the
one or more link directories comprises:

detenmining a capacity for the one or more link directories:

and

gciting up an operaling envirenment W maintin the one er

mere Yink directories supporting the determined capac-
ity, the sclting up comprising:

ASSIGNING ONE OF MOLES SErVETs,

allocating data storage resources on the One or MAre servers

associated with the one or more link directories:
allocating file storage resources that host document
abjects;

initialing a uvser data store that maintains 1n {onnation

reparding users of the network permitied access to the
one or more link directories: and

atlotting sufficient network access capacity to handle the

determined capacity on the one or more servers: znd
coordinating operation of the une or more servers and the

one or more link directories, data storage resources. file

storage resources, and user data store using seftware.

7. The methed of claim 6, wherein the step of creating the
one or more link directories further comprises allowing the
sponsoring user to specify the nature of the link relationships
and link references 10 be stored by the one or more link
directories. wherein the specifying comprises defining
atirihutes of the link relationships and fink references to be
stored by the one or more link dircclories,

$. The method of claim 6, wherein the step vl creating the
ane or more link directories further comprises providing an
interface for the sponsoring nser to administer the one or more
link directories.

9. 'he method of ¢laim 6, wherein the step of allocating file
storage resources comprises allocating file storage resources
for document objects published by the one or more users of
the ane or more link directories.

10. The method of ckain 6, wherein the step of determining
a capacity further comprises determining a number of
intended users,

11. The method of claim 10, wherein the step of determin-
ing a capacity further comprises determining the frequency
and time of day that the intended users will access the one vr
meore link directories.

12. The method of claim 11, wherein the step of determin-
ing a capacity further comprises determining the number of
infended users accessing more than one of the enc or more
link directories,

13. The method of clzim 6, wherein the step of deiermining
a capacity comprises adjusting the capacity.

14, The method of claim 6, wherein the step of setting up an
operating environment comprises astep of adjusting the oper-
ating environment.

15. The method of claim 12, wherein the step of determin-
ing a capacity further comprises reducing the capacity when
cone of the intended users accesses more than one of the one or
more link directories.

16. The method of claim 1, wherein the step of creating the
one or more link directories comprises storing link references
to document objects in the one or more link directories.

17. The method of claim 2, wherein the step of making the
one or more link relationships accessible comprises:

permitting access to the one or more link relationships; and

providing an interface enabling the one or more permitted
users to access the one or more link relationships.
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18. The method of claim 17, wherein the step ofmaking the
one or more link relationships accessible further comprises
allowing the sponsering user to select one or more of the
permitted users of the one or more link dircctories to create
and store link relationships between document objects and
link references 1@ document objects in the one or more link
directories.

14 The method of claim 18. wherein the step ofmaking the
one or more link relationships accessible further comprises
allowing the permitted users 1o assign defined auributes to
link relationships and link references created by the one or
MOTe USers.

20. The method of claim 17, wherein the step of making the
one vr more link relationships accessible [urther comprises
authorizing une or more of the permitted users of the one or
more link directories to publish document ohjects using link
relationships stored in the one or more link directories.

21. The method of ¢laim 17, wherein the permitting step
[urther comprises allowing each of the permitled users to
creale a user account that enables access 1o one or more
servers and ta the one or more Hnk directories storing link
relationships to document objects.

22. The method of claim 21, wherein the step of making the
one or more link relationships accessible further comprises
obtaining information identifying the permitted uscrs and
information enabling the permitted users to be charged a fee
for aceess to the one or more link relationships stored on the
one aor more servers and stored in the one or more link direc-
tories.

23. The method of elaim 17 further comprising authorizing
the sponsoring user to perform the step of making the one or
more link relationships accessible.

24. The method of claim 2, wheremn the enabling step
comprises providing the sponsering user with the capability
10 allow one or more users to populate the one or more link
directories with one or more link relationships.

25, The method of claim 3, wherein the step of tracking the
activity of one user accessing the one or more link directories
comprises:

counting the instances of access the anc user makes 1o the

one or more link directories,

storing the counted instances of access ussociated with the

one user:

counting the instances of link relationship and link refer-

ence crealion activity initiated by the one user in the one
or mere link direclories; and

storing the counted instances of link relationship and link

reference creation associated with the one user.

26. The method of claim 25, wherein the step of tracking
the activity of the one user accessing the one or more link
directories further comprises:

counting the instances of access 1o each of the link rela-

tionships and link references stored in the one or more
link directories;

storing (he counted instances of access (o each of the link 3

relationships and link references.

27. The method of claim 26, wherein information identi-
fying the one user accessing the link relationships and link
references is prevented from being included in the counted
instances of access (o ¢ach of the link relationships and link
references.

28. The method of claim 25, wherein the step of tracking
the activity of one user accessing the one or more link direc-
tories further comprises:

counting instances of publishing a document ebject initi-

ated by the one user using link relationships stored in the
one or more link directontes; and
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storing the counted instances of publishing o document

object.

29. The method of claim 2. wherein the step of billing
based upon the one or more link directories created comprises
bilting the sponsoring user for data storage resources on the
server assuciated with the one ar more link directorics.

30. The method of claim 2. wherein the step of billing
based upon the une ormore link directories created comprises
hilling the sponsoring user for file storage resources that host
document objects.

31. The method of ¢claim 17, wherein the step of billing
based upon the ane or more link directories created comprises
billing the sponsuring user a fee for cach user of the network
permitted aceess to the one or more lhuk directories.

32. The method of cluim 18, wherein the step ol billing
based upon the one or more link directories created comprises
billing the sponsoring user for cach link relationship and link
reference stored by a permitied user of the one or more link
directories.

33. The method of claim 25, wherein the step of billing
based upon the one armore link directories created comprises
billing the sponsoring user based upon the counted instances
of access w (he one or more link directenies.

34. The method of claim 3, wherein the step of billing
based upon the vne or more link direclories created comprises
billing the sponsering user a fee for a given time period in
which the one or more link directories is accessible wusers ol
the network.

35. The method of claim 6. wherein the step of creating the
one or more link directories further comprises providing an
interface for the sponsoring user to administer the software
that coordinates operation of the one or more servers and the
one or more link directories. dala storage resources, file stor-
age resources, und user dala store.

36. The method of claim 6, wherein the step of allocating
file storage rescurces comprises selecting an existing file
storage location on the network to host document objects
published by users.

37. The method claim 23, wherein the step of authorizing,
the sponsoring user to perform the step of making the one or
more tink relationships accessible further comprises allowing
the sponsoring user (W authorize one or more users to admin-
ister the vne or more link directories.

38. The method of ciaim 23. wherein the step of authoriz-
ing the sponsering user to perform the step of making the one
ormore link relationships accessible further comprises allow-
ing the sponsoring user 1o delermine a fee W be charged a user
for aceess to the one or more link relationships stored in the
one or more link directeries.

39 The method of claim 18. wherein the step of authoriz-
ing the sponsoring vser to perform the step of making the one
or more link relationships accessible further comprises ailow-
ing the sponsering user to determine a fee 1o be charged a user
for creating and stering link relationships and link references
in the one or more link directories.

40. The method of ¢laim 20, wherein the step of authoriz-
ing the sponsoring vser to perform the step of making the one
ormore link relationships accessible further comprises allow-
ing the sponsoring user to determine a fee to be charged far
publishing document objects using link relationships stored
in the one or more link directories.

41. The method of claim 40, wherein the step of allowing
the sponsoring user to determine a fee to be charged for
publishing document objects further comprises allowing the
sponsoring user fo determine a fee to be charged for file
storage resources that host published document objects.
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42. The method of claim 3. wherein the step of billing the
ene user comprises bitling the one user a fee fora given tme
period in which the one user accesses the one or more link
relationships stored on the one or more servers and in the one
or more link directories.

43, The method claim 25, wherein the step of billing the
one user comprises billing the one user for instances of link
relationship and link reference creation counted for the one
user.

44. The method claim 28, wherein the step ol billing he
one user comprises billing the one user for file storage
resources that host published document objects.

45, The method efclaim 25, wherein the step ofmaking the
one or more link relationships accessible [urther comprises
enabling the one user to select one or more link directories the
onc uscr wishes to access.

46. The method of claim 45, wherein the step of making the
one or more link directories accessible further comprises
enabling users (o submit an application o the sponsoring user
requesting access to the one or more link directories spon-
sored by the sponsoring uscr.

47. The method of claim 45, wherein the step of billing the
one user comprises billing for a link directory selected for
access by the one user.

48. The method of claim 17, wherein the step of providing,
permitted users with an imerface comprises distributing a
client tool enabling access to the one or more link relation-
ships stored in one or more tink dicectories.

49. The methed of ¢laim 20. wherein link relationships to
published document objeets are presented with information
identifying the user publishing the document objccts.

50. The method of claim 22, wherein the informmeation iden-
tifying permitted users comprises information indicating that
onc of the permitted users is an entity responsible for one or
mare document objects.

51. The method of claim 50, wherein link relationships
identily whether the link relationships have been created by
an entity responsible for ene or more of the document objects
related by the link relationships.

52. The method of claim 51, wherein the entity responsible
for one or more of the document objects is charged a tee for
presenting the link relationships to the one or more document
objects for which the entity is responsible.

33. The method of claim 18, wherein the step of allowing
the sponsering user to select cue or more of the permitted
users to create and store link relationships and link relerences
further comprises permitting the one or more of permitied
users o speeify attributes of other users of the network to
which the link relationships and link reterences created and
stored will be presented.

54. The method ofl¢laim 33, wherein the one or more of the
permitied users specifying attributes of users o fthe network is
charged a fee based upon the counted instances of access 1o
the link relationships and link references created and stored.

55. The method of claim 1, wherein the step of making the
one or more link relationships accessible further comprises:

allowing the ene or more users to scarch the ane or more

link directorics for decument objects participating in
link relationships with a document object currently
accessed by the one or more users; and

returning link relationships to the one or more users search-

ing the one or more link directories simultaneously from
a plurality of the one or more fink directeries,

56. The method of claim 4, wherein the step of inaking the
one or more link relationships accessible further comprises
identifying a fink directory that includes a link reference to
the document object currently accessed by one user.

-

41

44

57. The method of claim 56 turther comprising allowing
the one user 1o request access o the identified link direetory.

58. The method of ¢laim 4, wherein the user has not been
permitted access W any of the one or more link directories.
wherein the step of making the one or more link relationships
accessible comprises providing an interface enabling access
to the one or more link relationships stored in the one or more
link directorics,

59, The methoed of claim 26 further comprising billing the
sponsoring user based upen the counted instances of access to
the ink relationships and link references.

60. The method of claim 26, wherein the step of billing the
one user comprises billing the one user based upon the
counted instances of access to the link relationships and link
references.

61. A method for enabling users of a netwark to provide
other users of the network with access to link relationships
between document objects that are located on the network,
the method comprising:

creating one or more link directories on one or more servers

coupled w0 the network, wherein the one or more link
directories store one or more link relationships between
document objects. the one or more link relationships
identify a first document object. a secend document
object, and one or more link relationship attributes
describing relationships between the first document
object and the second document object, and the link
relationships are separate from the first document object
and the secend document object;

making the one or more link relationships accessible to one

or more users o the network;

cnahling one or mare users to populate the one or more link

directories with one or mare link relationships; and
billing based upon aclivily involving access 1o the one or
more link directonies.

62.The method ofclaim 61, wherein the billing step further
comprises tracking the activity of one vser accessing the one
ur more link directories.

63. The method of claim 62, whercin the step of tracking
the activity of one user accessing the one or more link direc-
lories comprises:

counting the instances ol access the one user makes to the

one or more link directories;

storing the counted mstances of access associated with the

one user;

counting the mstances of link relationship and link refer-

ence creation activity initiated by the one user in the one
or more link directorics; and

storing the counted instances of link relationship and link

reference creation associated with the one user.

64. The method of claim 63. wherein the step of tracking
the activity of the one user aceessing the one or morce link
directories further comprises:

counting the instances of access to each of the link rela-

tionships and link references stored in the one or more
link directories;

storing the counted instances of access to each of the link

relationships and link references.

65. The method of claim 64, wherein information identi-
fying the one user accessing the link relationships and fink
references is prevented from being included in the counted
instances of access to each of the link relationships and link
references.

66. The method of claim 63, wherein the step of tracking
the activity of ene user accessing the one or more link direc-
tories further comprises:
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counting instances of publishing a document object init-
ated by the one user using link relationships stored in the
one oy more link directories: and

storing the counted instances of publishing a document

uhject.

67. The method of claim 62. wherein the step of billing the
one user comprises hilling the one user a foe fora given time
period in which the one user accesses the one or more link
relationships stored on the one or more servers and in the one
or more Jink directories.

68. The method <laim 63. wherein the step of billing the
one user comprises billing the one user for instances of link
relationship and link reterence creation counted for the one
user.

69. The method ¢laim 63. wherein the step of billing the
enc uscr comprises billing the one user for file storage
resources that host published document objects.

70. The method of claim 63. wherein the step of making the
one or more link relationships aceessible lurther comprises
enabling the one user to select one or mare tink directories the
one user wishes to access.

71. The method claim 70, wherein the step of billing the
one user comprises billing for a link directory selected tor
access by the one user.

72. The method of claim 61, wherein the step ofmaking the
one or more link relationships accessible comprises distrib-
uting a client tool enabling access to the one or more link
relativnships stored in one or more link directories.

73. The method of claim 61, wherein the step ol making the
one or more link relationships aceessible further comprises:

allowing the one or more users to search the one or more

link directories for decument objects purticipating in
link relationships with a document object currently
accessed by the one or more vsers; and

returning link relationships to the one or more users search-

ing the one or mere link directories simultancously from
a plurality of the vie or more Link directories.
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74. The method of claim 61, wherein the step ofmaking the
one or more link relationships accessible further comprises
identilving a link directory that includes u link reference
the document object currently aceessed by the one user.

75. The method of claim 74 further comprising, allowing
the vne user Lo request aceess to the identified link directory.

76. The method of claim 63, wherein the user has not been
permitted access te any of the vne or more link dircetories,
wherein the step of making the one or more link relationships
accessible comprises providing an interface enabling access
to the one or more link relationships stored in the one or more
link directories.

77. The method ol claim 64, wherein the step ol billing the
one user comprises billing the one user based upon the
counted instances of access 1o the link relationships and link
references.

78. A methoed for cnabling a computing device to store and
access link relationships between document objects. the
methed comprising:

creating one or more link directories on the computing

devige, wherein the one or more link dircctories store
link relationships between document objects, the one or
more link relationships identify a first document object,
a secondd document object. und one or more link rela-
tienship attributes describing relationships between the
first document object and the second document object.
and the link relationships are separate from the first
document object and the second document object:

enabling vne or more users of the computing device o

populate the one or more link directories with one or
more link relationships; and

allowing one or more users of the computing device to

access the one or more link relationships.



