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1
METIHOD AND SYSTEM FOR MAKING
DOCUMENT OBJECTS AVAH ABLL TO
USERS OF A NETWORK

This application is a continuation-in-part of .S, appli-
cation Ser. No. 10/050,513, filed Jan. 18, 2002, entitled A
SYSTEM AND METHOD FOR COLLECTING. STOR-
NG, MANAGING AND PROVIDING CATEGORIZID
INFORMATION RELATEID TO A DOCUMENT OBJECT,
which cluims priority from U.S. Provisional Applicalion Na.
60,273,520, filed Mar. 7, 2001. entitled SYSTEM AND
MISTIIOD  FOR COLLECTING AND  PROVIDING
USERS  WITH  CATEGORIZED  INFORMATION
RELATED TO AN OPEN DOCUMENT and U.S. Provi-
sional Application No. 60/282,470, filed Apr. 10, 2001,
entitled SYSTEM AND METHOTY FOR COLILECTING.
STORING, MANAGING AND PROVIDING TO NCT-
WORK  USFRS CATEGORIZED  INFORMATION
RELATED TO AN OPEN DOCUMENT.

This application also claims priorty from U.8. Provi-
sional Application No. 60,273,520, liled Mar. 7, 2001,
entitled SYSTEM AND METHOD FOR COLLECTING
AND PROVIDING USERS WITH CATEGORIZED
INFORMATION RELATED TO AN OPEN DOCUMENT
and 1.8, Provisional Application Na. §0/282.470, filed Apr.
10, 2001, entitled SYSTEM AND METHOD FOR COL-
LECTING, STORING, MANAGING AND PROVIING
TONETWORK USERS CATEGORIZED INFORMATION
RELATED TO AN OPEN DOCUMENT, which are bhoth
hereby incorporated by refercnce.

The fellowing other continuation-in-part application filed
concurrently herewith, also claiming priority [rom the
above-referenced patent application, is incorporated herein
by reference entitted, A FRAMEWORK FOR MANAGING
DOCUMENT OBJECTS STORED ON A NETWORK, by
inventor Thomas Layne Bascom, et al.

TECHNICAL FIELI

The techmical field is relating documents on computer
networks and storing, indexing and presenting those rela-
tionships 1o network users.

BACKGROUND

Networks connecting many computers offer users access
lo a wide variety of information. Computers ure excepticnal
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
document objects may conizin any form of information.
from text documents and articles, financial data, statistical
information, electronic mail, images and photos. music,
animation, and even motion pictures.

The Tnternet, as a network of interconnected networks,
offers users access to an even broader collection of infor-
mation—the Worldwide Web (the “Web™), On the Web,
publishers offer information for educational. recreatienal,
and commercial purposes. The Internet, and it’s predomi-
nant Web form, is organized and accessed by assigning
document objects an address, or Uniform Resource Locater
(*URL™). These URLs define the transfer protoco} for and
location of each individual document object on the Internet,
or other network, including the Internetworking Protocol
(“TP"} address of the host computer system of the document
object.
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A URL may alse represent an address incloding instruc-
tions for accessing a document object that is generated on
request by retrieving and rendering for presentation orga-
nized imlormation in response to information supplied by the
requestor. When the URLL contains enough information (o
reereate the document object generated in such a manner,
that document vhjeet can be recreated for others using the
URL. A URE may also include information, sometimes
called a bookmark, with information allowing the rendering
tool 1o present or highlight a location in the document upon
opening the document.

Users accessing computer networks and the Internet are
generally required 1o perform their own searches across the
networks for the infonmation, stored as document objects,
that they desire or need. As the amount of information
available on computer networks. and on the Internet in
particular, grows cxponentially, existing scarch and infor-
mation location techniques become increasingly less etfec-
live. Bxisting Internet search techniques often yield too
many seemingly related references which are not, in fact,
truly useful 10 the user. The usetulness of traditional Internet
search and indexing systems is actually decreasing as the
number of documents on the Internet explodes.

Existing scarch. categorization, and retrieval techniques
for decument objects stored on computer netwarks, while
ecnerally executed at the high speeds of modern computer
systems, are increasingly imprecise and often much too
broad, us well as time and labor intensive, owing to the
explosion of intormation being added 1o those networks.

A need exists to enhance the network uset’s information
browsing experience. A need exists to provide network users
with information relevant e the individual document object
they are accessing and provide that information in a context
of value o them by relating the document ohbject they are
accessing 10 link references o other document objects
within a specific context. Such other document objects may
or may net be ollered by the publisher of the document
object currently accessed. A need exists 1o provide nerwork
users with information relevant 1o the specific information
the user may be scarching for and relevant to the user’s
immediate persenal, professional, geographic and other
interesis,

A need exists for entitics or groups to be able to commu-
nicale information to their employees or members ag those
employees or members access document objects on & net-
work. and (o enable thuse employees or members to view
content deemed important to the entities or groups. A need
further exists for publishers of content on the Internet 1o he
able to personalize content presented to Internet users with-
out requiring the estublishment of a persenal relationship
between the user and the content publisher. A need exists to
enable the collection of the search experiences of a group of
vsers and share that cxperience with other users of net-
warked information devices,

A need exists for ereators 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, [nfernet portal or by placement with
a web search engine.

SUMMARY

The systems, apparatus and methods of the present inven-
tion (hereinafter “Linkspace™) incarporate and provide

S many improvements on existing methods for publishing,

distributing, relating and searching document objects on
computer networks, including the Internet,
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Linkspace operates 10 provide many beneticial improve-
ments in scarching. identifying and publishing information
over computer nelworks.

Linkspace permits a user ol a computer network or the
Internet to establish relationships between document objects
located on the network or the Internet. Those relationships
may comprise link relationships und link references and are
maintained by Linkspace in one or more link directories,
The contents of link dircetories may be organized, catego-
rized. sorted, filtered and presented in groupings based on
variuus criteria relating to. among other things. user nterests
and their attributes, the types of document objects and the
nature of the content of those document ahjects. Linkspace
allows a network user 10 be presented with a selection of
links to document objects related to the document object the
user is currently accessing based upon the URL of the
current document object, and link relationships created by
the vser and other vsers of the network stored in the link
directories.

When a network user equipped with Linkspuce identifies
and lecates a first document object on the network that is of
interest to her, she may initiate one method of the present
invention to mark the Jocation. through its URI., as a start
point of a link relationship. When she accesses a second
document ebject 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 object
as an cnd point of the link relationship. Upon marking the
second docunrent object as the end point, the link relation-
ship is created and stored on a link directory selected to store
similar link relationships. When a second network user
equipped with Linkspace, and with access to the link direc-
tory, accesses the first document objeet. he is then presented
with a link to the second decument object as a relevant
document object that may be of interest to him. Likewise. if
the second network user accesses the secend document
object, he may then be presented with a link to the first
document object as a relevant document object that may be
of interest 1o him.

Linkspace consists primarily ol a system and method lor
creating and publishing link relationships, a system and
methed for storing and managing link relationships in link
directories, and z system and method for presenting 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 for
creating access to a first document ohject to uvsers of a
network, wherein the first document object is not available
or not easily accessible by users of the network, the method
comprising:

allewing a first user of the network 1o create a link
relationship between the first document ohject and a second
document object that is available to other vsers of the
network;

storing the link relationship in one or more link directo-
ries;

making the first document object accessible to users of the
network:

providing users of the netwerk access to the link relation-
ship; and

enabling users of the network to use the link relationship
o retrieve the first document object. wherein the link
relationship provides users of the network with information
relating the first document object to the second document
object accessed by users of the network.
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In yet another respect. what is described is & computer
readable medium on which is embedded a program. The
embedded program comprises modules that execule 1he
above method.

Those skilled in the art will appreciate these and other
advantages and benefits of various embodiments of the
invention upon reading the following detailed description of
a preferred embodiment with reterence to the below-listed
drawings.

DESCRIPTION OF THE DRAWINGS

‘The detailed description will refer to the following draw-
ings. wherein like numerals refer 1o like ¢lements. and
wherein:

IIG. 1 is a diagram showing a system according w one
embodiment of the invention;

FIG. 2 is a diagram showing a client deviee which is
Linkspace-enabled and its interaction with other hardware
and software:

I'IG. 3a is a diagram showing the components ol a server
which is Linkspace-enabled and its interaction with other
hardware and sofiware;

FICG. 36 1s a diagram showing more detail of one embodi-
ment of a user data store from FIG. 3a;

FIG. 44 is a diagram illustrating one embodiment of a link
dircctory according to one embodiment of the invention;

FIG. 4b is a diagram illustrating another embodiment of
a link directory accarding to one embodiment of the inven-
tion:

FIG. 5 is a diagram showing one embodiment of the
invention implemented on public, privaic or closed com-
puter networks;

FIG. 6 is a flowchart illustrating @ method Jor enabling
users of a network to create, store, and provide access to
relatienships among document ehjects stored an the network
according to one embodiment of the invention;

F1C:. 7 is a tlowchart illustrating a method for identifying
link retulionships between document ebjects according Lo
one embodiment of the invention:

FIG. 8 is a Aowchart illustrating a method for publishing
link relationships between document objects according 1o
one embodiment ot the invention:

FIG. 9 is one example screen view ol a uscr interface for
a relate links dialog box according 1o one embodiment of the
invention;

FIG. 10 is an example ol a screen view for a client user
interlace accerding to one embodiment of the invention:

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

FIG. 12 1s one example screen view of a user interface for
a submit comments dialog box according to cne embodi-
ment of the invention;

FIG. 13 is a flowchart illustrating a method for publishing
a first document object to nsers of a network, wherein the
first document object is not previously available (o users of
the network according to one embodiment of the invention;

I'IG. 14 is one example screen view of a user interface for
a target published decument objects dialog box; and

FIG. 15 15 one example screen view of a user interface for
a domain representation dialog box.

DETAILED DESCRIPTION

FIG. 1 shows one embodiment of a system 100 for
collecting, storing, managing and providing to network users
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categorized information related 1o an open document object.
A document object may contain anv torm of information.,
meluding text documents and articles, lnancial data. statis-
tical inlormation, clectronic mail. images and photos, music.
voice data, animation, and even motion pictures, or may
refer 1o a portion thereof. A document object may be
dynamicaily created or tormed. The system 100 includes a
netwerk 10, such as the Internet or other network of inter-
connected computers or a combination ot networks and the
Internet: one or more Linkspace-enabled client devices 20;
one or more Linkspuce-enubled servers 30, vne or more first
document objects 40: one or more second document objects
50: one or more link references 42 and 52. corresponding 1o
lhe first document objects 40 and the second document
abjects 50 respectively: and one or more link relationships
45. The system 100 may alse include one or more links 41
and 51 pointing to the first document ohjeets 40 and second
document chjects 50 respectively. The clicnt devices 20, as
well as the server 30, are preferably Linkspace-enabled. 'The
client device 20 may comprise a computer or other digital
information device running sofiware enabled by the present
invention to create, filter, sort and display the link references
42, 52, and the link relatienships 45. The server 30 may
comprise a server computer or other digital information
device running seltware enabling the present invention to
store, index. scarch. filter. sort and transmit the link refer-
ences 42, 52, and the hink relationships 45 to elient devices
20. The server 30 further comprises one or more link
directories 35 for staring and indexing information regard-

ing the link relationships 45 and Jink references 42 and 52 -

developed by the client devices 20 with respect to the one or
more first documents 49 and second documents 50.

The link reference 42, 52 comprises a pointer to one
document object 40. 50 on the network 10 and attributes
associated with that documem object 40, 50, The link
relationship 45 compriscs 1wo pointers. one each to the first
document object 40 and to the second dacument object 50,
and attributes 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 comprised of pointers to a link reference 42, 52.
The link relationship 45 establishes o meaningful relation-
ship between two document objects 40. 56, whercas the
locations of the document objects 40. 50 may be maintained
within the Linkspace system 100 by means of the link
relerences 42, 52

The system 100 shown in FIG. 1 operates 10 create and
store link relationships 45. The system 100 creates and
stores link relationships 45 between 4 first document object
40 and a second document object 50, preferably on one or
more servers 30 in one or more link directories 35 in the
manner described as follows. The client device 200 is cnabled
by means of software or other devices fo request, access and

display document objects on the network 10. When the user 5

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 30, she utilizes the software running on the
Linkspace-enabled client device 20 o create a link relation-
ship 45 between the first document object 40 and the second
dacument object 50. This link relationship 45 is then stored
on the server 30 in a link directory 35.

In an alternate embodiment, the svstem 100 may operate
to perform the functions described above, including the
creation of link relationships 45 and link references 42, 52,
the storing of link relationships 45 and link references 42,
52, and providing access to and retreval of link relationships

i
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45 and link reflerences 42, 52, by means of automated
procedures requiring little or no user interaction.

When a clicat device 20 later requests and accesses a first
decument object 40 for which the server 30 has stored an
associaled link relutionship 45 in oue or more link directo-
ries 35, the server 30 delivers to the client device 20 the link
refcrences 42 and the link relationships 45, along with
contextual information. or attributes, associated with the link
references 42 and the link relationships 45. Lhe client device
20 then displays to the user of the client device 20 the
existence of a link relationship 45 between the first docu-
ment object 40 being accessed by the client device 20 and
the second document object 50. This enubles the user of the
client device 20 to be made aware of the second document
object 50, the context of the second document object 54, and
the context of the relationship between the second document
object 50 and the first document object 40 as that relation-
ship may be ol interest to the user of the client device 20
while viewing the [irst 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 sceond document object 50 for which an
associated link relationslup 45 is stored in the one or more
link dircctories 35 on the server 30, the server 30 then
transmits the link references 42 and the link relationships 45,
with contextual information, to the client device 20. This
enables display of the availability of the related first docu-
ment object 46 to the user of the ¢lient device 20 with the
context of the first document chject 40, und within the
context ol its relationship to the displayed second document
object 50,

While the system 100 is generally described as huving
enabling software resident on the client device 20 and on the
scrver 30, various other software configurations are possible,
including having all of the sofiware resident at cither the
server 30 (making the client device 20 essentially a “dumb
lerminal”) or at the client device 20 (making the ¢lient
device 20 essentially perform server functions), or various
software sharing arrangements. For example, the client
device 20 may include the one or more link direclorics 35,
a communications module (described later in reference to
FIG. 3a), and 4 user data store that may maintain inlorma-
tion regarding authorized users of the cliem device 20
(described luter in reference to FIGS. 2. 3a, and 34).

FlG. 2 is o diagram showing an example of the compo-
nents of a Linkspace-enabled ¢lient device 20 and its inter-
action with other software and hardware. The client device
20 preferably includes a rendering tool 210, such as a web
page browser like Micrasoft® Internet Explorer. for render-
ing document objects located on the network 10 and dis-
playing those document objects to users of the client device
20 a client tool 220, for allowing the user of the client
device 20 to create and access link relationships 45 between
document objects; and a network access tool 240, such as a
TCPIP stack or other interface, lor ullowing soltware mod-
ules on the client device 20 to connect to and communicate
with other devices and document objects on the network 10,
The client device 20 aperates primartly to create and present
hink relatienships 45 to users.

The rendering tool 210 may store a document object URL
address 215 for referring to the document object currently
being accessed and rendered by the rendering tool 210. The
rendering tool 210 may also include a Graphic User Inter-
face (“GUI™) display 218. or other type of display, for
displaying the document objects accessed and rendered by
the rendering tool 210. In alternate embodiments of the
invention, the client device 20 may include more than one
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rendering ol 210 enabling the vser of the client device 20
to access multiple document objects.

‘The client tool 220 may include a client GUI display 225.
or ether display software and hardware. for displaying link
relerences 42, 52 and link relationships 45 (o the user ol the
clieat device 20. Typically, the displayed link references 42,
52 and link rclationships 45 would be those link references
42,52 and link relationships 45 relevant to the document
object currently betng rendered and displayed by the ren-
dering ol 210 (as determined by the document object URL
address 215 in the rendering tool 210). The client tool 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 to, and the zitributes
of link references 42, 52, and attributes of link relationships
45 that the user may be interested in. The [inkspace user
profile data 230 may also or alternatively be stored on the
one or more servers 30, along with the Linkspace user
profile data 230 of all olher users ol the system 100.

An example of how the client device 20 operates to ereate
and 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
network 10, the user enables the rendering ool 210 and the
client tool 220. The user may then request and access
document ohjects stored on the netwark 16 by means of the
rendering toel 210. Through the GUI display 218. the users
enters or otherwise selects a document object URL address
215 associated with the first document abject 40 of interest

to the user. The client tool 220 connects to and uses the ;

rendering tool 210 and accesses the document object URL.
address 215 assoctated with the [irst document object 40,
The client tool 220 then establishes contact with the server
30 and passes to the server 30 the stored document ohject

URL address 215 associated with the first document abject 3:

40, along with any relevant information that may come trom
the Linkspace user prefile data 230. The connection to the
server 30 may be initiated through the network access tool
240 or by other means not utilizing the network access tool
240.

‘The Linkspace-enabled server 30 searches the link direc-
tories 35 [or any URLs in the link references 42, 52
matching. or similar to, the document object URI. address
215 Afier searching, the server 30 retrieves the one or more
link relationships 45 that include the document object URL
address 215. Prior o searching, the URLs may be stripped
of any information not relevant 1o the location of the
document object 40. 50 on the network 14, Such information
nat relevant to the location of the document object 40, 50

may include query strings or other data attached 1o URLs for 50

tracking or other purposes.

The server 30 then determines the link references 42, 52
which may be of interest 1o the user of the client device 20
by filtering the retrieved link references 42, 52 using the

Linkspace user profile data 230 and the attributes assigned

{0 the link references 42, 52 and 1o the link relationships 45.
The filtering of link references 42. 52 and link relationships
45 may be accomplished by one of several methods of
filtering data including malching, character and Boolean
comparing, and other data comparison and filtering methods.
The server 30 then transmits to the client tool 220 the filtered
link references 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 refationships 45 by means of the client GUI display 225.

To create a new link relationship 45, the user of the client
device 20 must select a first document object 40 to begin the
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link relationship. o second document abject 50 10 complete
the link relationship 45, and assign attributes 1o the link
references 42, 52 and the link relationship 45 between the
two document objects 40. 50, lo select a first document
object 40 W begin the new link relationship 45, the vser
miteracts with the client GUI display 225 10 activate o
lunction of the client teei 22010 capture the document ohject
URL address 215 associated with the first document cbject
40. "ta seleet a second document object 50 to complete the
new link relationship 45. the user may interact with the GUIT
display 218 of the rendering toal 210 te request, access and
display the second document object 50, The user may then
mieract with the client GUL display 225 again 10 activate a
further function ol the clicnt wol 220 1o capture the docu-
ment object URI. address 215 associated with the second
document object 50, completing the selection of document
objects 40. 30 participating in the new link relationship 45.
Once the two document objects 40, 50 are established.
atiributes of the link relerences 42, 52 amd the new link
relationship 45 may be assigned.

The user may select or otherwise specify atiributes asso-
ciated with the link references 42, 52 and link relationship
45. These attributes aid in categorizing, sorting or filtering
the link references 42, 32 and the link relationship 45 in the
link directories 35 for delivery o other client deviees 20.
‘The attributes may be, for example. descriptive, temporal,
spatial, or quantitative in nature, Le., 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, deterniined and
entered by the user 1o describe the link reference in terms
more useful (0 vsers of the system 100 than the document
object URL address 215, Other examples of atiributes may
include deseription of the content of cither of the document
objects 40, 50 related by the link relationship 45, wherein
that content may be described to include a product review,
news arlicle, produet information page. competitor’s prod-
uct information. or product order forms, among other types
of content.

Normally, upon campletion of the endpoint eapturing and
attribute assipnment functions. the client ool 220 connects
1o the server 30 10 store the link references and the new link
relationship 45 in the appropriate link directory 35. Gener-
ally. the new link relationship 45 is then made available to
other wsers. Typically, other client devices 20 who have
aceess to the server 30 and are assigned access privileges en
the link directory 35 in which the new link relationship 45
has been stored are given access to 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 object 40 and a second document ohject
50, the user may proceed 10 create and publish a new link
relationship 45 between the first document object 40 (cur-
rently accessed and displayed by the rendering tool 210) and
the sccond document ohject 50. This may be accomplished
without displaying 1he second document object 50.

FIG. 3a is a diagram showing the components of the
Linkspace-enabled server 30 and its interaction with other
hardware and software. The server 30 includes a first link
directory 35, a user data store 370, and a server manager
380. The server 30 may alse include a second link directory
310 and one or more Nth link directories 320, The server
manager 380 coordinates communications between the other
components of the server 30, The server manager 380 also
coordinates commuaications with outside objects, including
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the one ur moere client devices 20. The server manager 380
also pertorms the function of locating appropriote link
directortes 35, 310. 320 for the user to participate in based
upon a document object presently displayed on the client
device 20. The user of the client device 20 may request that
the server manager 380 look in all link dircctories 35. 310,
320 across the system 100, regardless of whether (he user
has an affiliation with the specific link directory 35.310. 320
(which may be set in the user’s Linkspace user profile data
230). lor the URL of the document object the user is
currently accessing with the client device 20. The user data
store 370 stores tdentification and user profile data regarding,
users autherized to access the server 30, which of the several
link directories 35, 310, und 326 those users are permitied
access to. and which attribute preferences the users have tor
cach of the link directories 35. 310, 320. Tn aliemate
embodiments of the invention, portions of the information
maintained in the vser data store 370 may be stored in the
link direclories 35, 310, 320.

FIG. 3a also shows one or more alternate Linkspace-
enabled servers 3530 that may reside on the network 10. In
alternate embodiments of the system of the invention, the
one or more alternate servers 350 may be located oft the
network 10 but otherwise connected to or in communication
with the client devices 20 and/or the first server 30, One or
more altermate Jink directories 360 may reside un the one or
more alternate servers 350. The one ur more altemate
servers 350 may include other clements duplicating the
functions of the server manager 380 and user data store 370,

as well as additional link directorics 310 and 320. The 3

existence of the alternate servers 350 provides lor flexibility
in the distribution of link dircctory data across several
servers, redundancy and interoperability across muliiple
networks andfor sets of client devices 20 and users of the
Linkspace system 100,

Each of the several link directories 35. 310, 320 or 360
may be associzted with and store link references 42, 52 und
link relationships 45. These link references 42, 52 and link
relationships 45 may have altributes matching categorics
defined by an authorized user designated 1o manage such
link directories 35, 310. 320 or 360. In this manner. cach link
directory 35, 310, 320 or 360 mav be considered (0 be a
community of interest. The authorized user designated 1o
manage such link directories 35, 310, 320 or 360 may also
establish attributes by which to organize, sort and filter the
link relerences and luk relationships 45, Attributes may
describe the types and properties of the document objects 40,
50 and the link relationships 45. Any authorized user of the
link directories 35, 310, 320 or 360 may then create and
place link references and link relationships 45 in the link
directories 35, 310, 320 or 360 and assign altribules 0 the
link references and link relationships 45.

FIG. 3a turther illustrates the provision tor a turther link
relationship 345 between the second document object 50 and

a third document object 340, The link relationship 345 may s

be created by an authorized user of one of the client devices
20, just as the link relationship 45 between the first docu-
ment ohject 40 and the second document chject 50 was
created. The link relationship 345 may be stored in a second
link directory 310, separaied [rom the link relationship 45
stored in the first link directory 35. As such, the link
relationships 45 and 345 may be considered 1o belosg to
differing communities of interest represented by the separate
first Hink directory 35 and second link directory 310 A user
of a client device 20 who is currently viewing or otherwise
accessing the second document object 50 will only be
presented with the link relationship 345 if the user is an
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authorized user ol and thus in the user dircctory 370 List for.
the second link directory 310. Furthermore, a user of a client
device 20 who s currently viewing or otherwise accessing
the sccond document object 50 will only be presented with
boili the link refationship 45 und the fink relationship 343 il
the user is an autharized vser of, and thus in the vser data
store 370 lists for, both the first link dircctory 35 and the
second link directory 310. A user of the [inkspace system
may be or may apply to be an authorized user for any
combination al'or all of the link directories 35, 310, 320, and
360.

IFIG. 3A 15 & diagram showing more detail of one embodi-
ment ot the vser data store 370 from FIG. 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 directary 372 includes one or more user data
records 374. tvpically one or more each for every authorived
aser of the servers 30, 350, The user data records 374 may
include personal identilying daa for an asseciated autho-
rized user and data indicating the link dircetories 35, 319,
320, 360 to which each uscr has access.

The user profile store 375 includes one or more user
profile records 330. typically one or mere each lor every
authorized user ot the servers 30, 350. The user profile

< records 330 for cach authorized user may further include one

or more user profiles 332.

Each user profile 332 may contain data regarding specific,
ditfering contigurations of the vser’s personal, professional,
geographic and other interests, and the servers 30, link
directories 35, 310, 320, 360, and attributes associated with
those interests, as entered by the user or collected by the
client tool 220. The data in the user profile 332 may be used
to determine what link directories 35, 310, 320, 360 that the
user may have engaged. The data in the user profile 332 may

5 further determine what atiributes of link references 42, 52,

and of hink relationships 45, will be cousidered by the server
30 in returning the link references 42, 52 and the ligk
relationships 45 from the link directories 35, 310, 320, 360
0 the user’s client device 20.

The user account store 378 includes one or more user
account records 379, usually one each for every authorized
user ol the servers 30, 350. The user account records 379
hold information regarding usage of the Linkspace sysiem
100 by each authorized user. The information in the user
account records 379 may include data on instances of the
publication ol Imk relationships 43, and the transmissions of
link relationships 45 and link references 42, 52 based upon
the document ohject displayed by the client 1ool 220 of cach
user. In alternate embodiments of the invention, data regard-
ing the document objects 40, 50, 340 requested and accessed
by users of the system 100 is not recorded in the user account
records 372 against the individual authorized user in order to
maintain user privacy with regard to what document ohjects
40, 50. 340 each individual user may request or access.

When an authorized user ol a client device 20 creates a
link relationship 45 that is stored in one or more of the link
dircctories 35, 310, 320. 360, the server manager 380
records in the user account record 379 (associated with the
authorized user creating the link relationship 45) the activity
of ¢reating and storing a link relationship 45. Each of the
authorized users of the link directories 35, 310, 320, 360
may be allowed 1o create ink relationships 45 to be stored
in one or more of the link directories 35, 310, 320 or 360,
1o which that authorized user is permitted publication
access. Each of the authorized users of cach specific link
directory 35, 310, 320, 360 may also be allowed access for
display those link relationships 45 stored in the specific link
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directory 35, 310, 320, 360 that reiate to the lirst document
object 40 or sccond ducument object 50 that the user is
currently viewing on the user’s client device 20.

The interaction o each of the elements of the server 30,
alternate server 350, the client deviees 20, and the first,
second and third documen: objects 40, S0, and 340, along
will the creation and presentation of the link relationships
45 and 345 may be illustrated by the application of the
methods 600, 700, and 800 described below with reference
o FIGS. 6. 7, and 8.

FiG. 4a shows the general structure of one embodiment of
the lnk dircctory 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. Ihese link relationships
460, 470. 480, 490 correspond to the link relationships 45,
345 created by users of the client device 20 as they are stored
in the link directory 35. The link relationship 460 comprises
a ficld 462 containing a link reference 42 (L1) including the
URI. address of the first document eokject 40 related by the
link relationship 460: a field 463 containing a link reference
52 (I.2) ncluding the URL address of the second document
object 50 related by the link relaticnship 460; a set ol link
relationship attributes 465 and a directional indicator 466
showing the nature of the link relationship between the two
document objects, either unidirectional er bi-directional.
‘The ink reiatienship 460 i1s shown with the directionat
indicator 466 specitying that the link relationship 460 is o
unidirectional link relationship.

Some or all of the lst of link relationships 460, 470, 480, 5

490 comprising the dink relationship table 420 may. in one
embodiment of the invenlion, be stored on the server 30 in
the fonm of relational database records. The relational data-
hase record correspending 10 the link relationship 460 may

be comprised of one or more relational database fields

corresponding o the field (1.1) 462, field (1.2) 463. link
relutionship aitributes 465, und directional indicutor 466.
Each of the ene or more relational database fields may be
lormatted and designated to store various forms of relational
database data types. In one embodiment of the invention, the
relativnal database ficld corresponding to the field 462, as
well as the relational databuse field corresponding to the
field 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 ene embodi-
ment of the invention, the relational dalabase field corre-
sponding 1o the directional indicator 466 may be formatted
as & simple flag (i.c.. Boolean) data type such as True/Falsc,
Yes/No, or On/OIl Alternatively, the relational database

field corresponding to the directional indicalor 466 may be 5o

lormatted s a type 1o aliow entry of a value indicaling
whether the link relationship attribute 465 applies forward,
backward or in both directions across the link relationship
460. In one embodiment of the invention, the link relation-
ship attributes 465 may be represenled by one or more
relational database fields. In this embodiment, the relational
database ficlds comprising the link relationship attributes
465 may include a field of text data listing the assigned titles
of the one or mere specific link relationship attributes
assigned to the link relutionship 460. The relational dalabase
ticlds comprising the link relationship attributes 465 may
then also include one or more attribute value fields contain-
ing data formatted appropriately {or the cotresponding link
relationship attribute listed in the above described field of
text data. For ¢xample, the plain language name link rela-
tionship aftribute may have its corresponding value stared in
a field formatted as text, whereas a zip code attribute may
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have its corresponding value stored in a field formatied as o
5 or 9 digit integer, and a date atiribute may have its
correspanding value stored in a field formatted in a date
format. In an alternative embodiment. the relational database
lields comprising the link relationship attributes 465 muy
utilize relational database key felds which point w0 addi-
tional database tables containing the records speeifying cach
available type of fink relationship attribute for the link
relationship 460 and key fields which point 10 additional
lables containing the values associated with vach of link
relationship auribute identified by a key.

As with the link relationship 460, the link relationship 470
comprises a ficld 472 containing a link reference 42 (1.1)
including the URL address of the [irst document object 40
related by the liak relationship 470: a field 473 containing a
third link reference {I.3) including the TiRI. address of the
third document object 340 related by the link relationship
470: a set of link relationship attributes 475; and a direc-
tional indicator 476 showing the nuture of the Jink relation-
ship 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-directional link relationship. ‘The link relationship
480 comprises a field 482 containing a link reference 52 (1.2)
wcluding the URT. address of the second document object 50
related by the link relationship 480: a field 483 containing
the third link reference (L3) including the URL address of
the third document chject 340 related by the link relation-
ship 480 a set of link relationship witributes 485; and a
directional indicator 486 showing the nature of the link
relationship between the two document objects, either uni-
dircetional or bi-directional. The link relationship 480 is
shown with the directional indicator 486 specitying that the
link relationship 480 is a bi-directional link relationship.

The link relationship 490 comprises a field 492 containing
a link reference 52 (L2) including the URIL. address of the
second document object 50 related by the link relationship
490: 2 ficld 493 containing a link reference 42 (L1) including
the URL address of the first document object 40 related by
the link relationship 499; a set of link relationship attributes
495; and a directional indicator 496 showing the nature of
the link relationship between the two document objects.
cither unidirectional or bi-directional. The link relationship
490 is shown with the directional indicator 496 specilying
that the link relationship 490 is a unidirectional link rela-
tivnship.

The link relationship atiributes 465. 475. 485, 495 may
include a plain language name (not shown) associated with
cach of the link references 42, 52 participating in the
respective link relationship 460, 470. 480, 490, as deter-
mined and entered by the user of the client tool 220. The
plain language name serves to describe the link reference 42,
52 in terms better understood by the users of the system 100
than the URL associated with the link reference 42, 52. The
link relationship attributes 4635, 475, 485, 495 serve o
describe the link references 42, 52 in terms usetul to users
of the system 100, and to 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 attributes 465,
475, 485, 495 may include descriptions of the content of
either of the document objects 40, 50 related by the link
relationship 460, 470, 480, 490, wherein that content may be
described to include a product review, ncws article, product
information page, competitor’s product information, or
product order forms, among other types of content.

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

The link relationship 460 may. on the other hand. have o
value assigned to the direction indicator 466 specifying that
the link relationship 460 is a unidircctional link relationship.
This signifies that the link relationship attributes 465 apply
in vnly one direction between the two document objeets 40
and 50 represented in the fields 462 and 463 through the fink
references 42 and 52 respectively. In this instance. a link
relationship will not be transmitted and presented to the user
of the client device 20 when requested in the dircction
opposite w that specilied by the direction indicalor 466. In
the case of the link relationship 460 shown in F1G. da. the
attributes 465 apply only as the link relationship 460 is
traversed from the [irst link reference 42 to the second link
reference 52, and not in the reverse direction. In a similar
marner, the link relationship 490 may have a value assined
to the direction indicator 496 specilying that the link rela-
tionship 490 is a unidirectional link relationship. This sig-
nifies that the link relationship attributes 495 apply 1 only
one direction between the two document ebjects 30 and 40
represented in the fields 492 and 493 through the link
references 32 and 42 respectively. In the case of the link
relationship 490 shown in FIG. da, the attributes 4935 apply
only as the link relationship 490 is traversed trom the second
link reference 52 to the first link reference 42, and not in the
reverse direction. In this instance, a link relationship will not

be transmitted and presented to the user of the client device

20 when requested in the direction opposite 10 that specitied
by the direction indicator 496.

I an alternate embodiment, the direction indicator 466 of
the link rclationship 460 may comprise a plurality of direc-

tional indicator fields {not shown). Fach directional indica- 3s

tor field may then correspond to one of the one or more link
relalionship otiributes 465 and indicate whether the corre-
sponding link relationship attribute 465 may apply in une
direction or in both directions between the two document
objects 40 and 50 represented in the fields 462 and 463
through the link references 42 and 52 respectively. Likewise,
the direction iudicator 496 of the link relationship 490 may
comprise a plorality of directional indicator fields (not
shown). Each directional indicator field may then corre-
spond to one of the one or more link relationship attributes
495 and indicate whether the correspording link relationship
auribute 495 may apply in one direction or in both directions
between the two docaracnt objects 50 and 40 represented in
the tields 492 and 493 through the link references 52 and 42

respectively. In the altenate embodiment, a similar arrange- sc

ment may then be implemented for the remaining direction

indicators 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 vbject table 410, und o link 53

relationship table 420, as described above for FIG. 4a.
The document object table 410 comprises a set of link
references 430, 440, 450 to document objects located on the
network 10 to which the link directory 35 is connected. Hach
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 decument object altributes 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 he
connected to each other with context. In the case of 2 link
relationship 460, 490 having the direction indicator 466, 496
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sef 1o indicate that the link relationship 4660, 490 is unidi-
rectional. the tink relationship 460. 490 will be Hsted only in
the list 437. 447 457 of pointers for the link reference 430,
440. 450 that begins the unidirectional link relationship 460.
490, The link references 430, 440, and 450 in FIG. 44
correspond 1o the link references 42, 52, and the third link
reference (not shown), as described in FIGS. 1-4a ahove,
and which point to the URIL addresses of the dacument
objects 40, 50, and 340 respectively.

Ihe document object atiributes 435, 445, 455 serve 1o
describe the link references 430, 440. 450 in terms useful to
users of'the system 100, and to place the link refercnces 430,
440. 450 in a context that may attract users to select the link
references 430, 440, 450. The document object atiributes
435, 445, 455 muay include a plain language name that serves
o deseribe the document objeet 40, 50, 340 in terms better
understood by the users of the systemt 100 than the URLs
associated with the link references 430, 440, 450; descrip-
tions ol the content of the document object 40, 50, 340
associated with link references 430, 440, 450, wherein that
content nay be described to include a product review, news
article. product information page. competitor’s product
nformation. or product order forms, among, other types of
content: and other descriptive characteristics associated with
the document 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 relationship 45 between a first
docurment object 40 and a second document object 50 or a
third document object 340,

The link relationship able 420 shown in TI1G. 4b com-
prises the sume list ol link relationships 460, 470, 480, 490,
detailed above in FIG. 4a. In FIG. 45, the link refationship
460 comprises a ficld 462 containing a pointer 1o the link
reference 430 for the first document object 40 related by the
link relationship 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 FIG. 46, the link
relationship 470 comprises a fleld 472 containing a pointer
to the link relerence 430 for the first document object 40
related by the link relationship 470: a field 473 contuining a
pointer to the link reference 450 for the third document
object 340 related by the link relationship 470; the link
relationship attributes 475; and the directional indicator 476.
In FIG. 46, link relationship 480 comprises a lield 482
containing a pointer to the link reference 440 for the second
document object 50 related by the link relationship 480: a
field 483 containing a pointer to the link reference 450 lor
the third document object 341 related by the link relation-
ship 480: the link relationship attributes 485; and the direc-
tional indicator 486. Likewise, in FIG. 44, the link relation-
ship 490 comprises a field 492 containing a pointer to the
link reference 440 for the second document object 50 related
by the link refalienship 490: a field 493 containing a pointer
o the link reference 430 for the first document object 40
related by the link relationship 490; the link relationship
attributes 493: and the directional indicator 496,

FIG. 5 illustrates one embodiment of the present inven-
tion in which the invention may opetate on multiple net-
waorks 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 to users not connected to the
closed network 530. The closed network 530 is not con-
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nected o any public network such as the Internet 510, and
is not connected to another private petwork 520.

The public network or Intermet $10 may have components
connected to it that implement the present invention, includ-
ing vne or mere Linkspace-enabled client users 511, one or
more link directorics 312, one or more Linkspace-hosted
content units 513, and one or more networked content units
514. The link directories 512 described here are functionally
equivalent to the link directories 35, 310, 320. and 360
described above in connection with FIGS. |, 2 und 3a. The
Linkspace-hosted content units 513 comprise information
storage devices comected to the network 510 that provide
additional document object storage tacilitics to users of the
Linkspace system 100 sepurate rom the publicly or pri-
vately operated networked content units 514. The networked
content units 514 may include networked data servers ar
web servers.

The [inkspace-hosted content units 513 are provided to
accommodate the streamlined publication and/or distribu-
tion: of content by users of the [inkspace systern 100, The
client too] 220 may allow a user of'the |inkspace system 100
to store document objects of his or her vwn creation through
a simplified procedure. i.e., a publish document function
enabled through the client GUIT display 225, The user of the
client device 20 may select a document object 40 that she
wishes to publish through the Iinkspacc-hosted content
units 513, or she may create a document ohject (not shown}
using the rendering tool 210 or other document abject
creation tool. The user of the client device 20 then selects the

publish document function through the client GUT display

225 and selects the link directorics 35. 310, 320, 360 in
which she wishes 1o create and publish new link relation-
ships 45, 345 referencing the user created or selected docu-
ment object. The user of the client deviee 20 may then create
and publish link relationships 45, 345 referencing the user
created or selected document object. The client tool 220 may
automatically upload the vser creuted or selected document
object frem the user’s client device 20. or from another
location on the network, in this case the Internet 510, and
save 1t on the Linkspace-hosted content unit 513. The client
tool 220 may then publish the new link relativnships 45, 345
relerencing the user created or selected document ohject lo
the appropriate link directory 35. 310, 320, 360, and then
make the user created or selected docunient object available
1o other users of the Linkspace system 100 through the new
link retationships 45, 345. The uctivity of publishing a user
created or selected decument object in this manner is also
recorded in the appropriate user account record 379 for the
user creating or selecting the document object ta be pub-
lished.

Similarly, the private network 520 may have connected 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 units 523, and one or more networked conlent units
524.

Additionally, the closed network 530 may have connected
to it components that implement the present invention,
including one or mare | .inkspace-enabled client users 531,
one or more link directories 532, one or more Finkspace-
hosted content units 533, and one or mere networked content
units 534,

In FIG. §, the private network 520 is shown connected to
the public network or lnternet 510. This may allow Link-
space-cnabled client users 521 connecied to the private
netwoerk 520 to also be permitted access to any of the one or
more link directories 512, Linkspace-hosted content uvnits

h

#

b

=

E

@

60

16

513. and networked content units 514 that are connected to
the public network or Internet S10. However. [inkspace-
enabled client users 511 connected to the public network or
lnternet S10 that are not alse amaong the group of authorized
Linkspace-enabled client users 521 of the private network
320, may not be permitted to access the one or more link
directories 522, [Linkspace-hosted content wnits 523, and
networked content units 524 that are connected to the private
network 520,

A Linkspace chient user 531 comnected (o the closed
network 530, and therefore not connected to either the public
network or Internet 310 nor to the private network 520, may
only be permitted access to the one or more link directories
532, [inkspace-hosted conlenl units 533, und networked
content vnits 334 that are connected 1o the closed network
530

FIG. 6 is a flowchart showing the steps of a method 600
according 1o one embodiment of the present invention. The
method 600 includes the steps of a first user (not shown) ol
a client device 20 locating a first document object 40 (step
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 object 40 and the second docu-
ment object 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 to a second user (not shown)
ol another client device 20 (step 650),

The methed 600 may include a step for providing autho-
rized users of client devices 20 access w the link relation-
ships 45 stored in link directories 35. based upon the
document object 40 currently accessed by the users on the
users’ client device 20 (step 660).

F1G. 7 is a flowchart showing the steps of a method 700
for accessing and displaying link relationships and related
document objects on a network according to one embodi-
ment ol (he present invention. The method 700 initiales
when a user ol a client device 20 engages the rendering tool
210 10 request. access and display a document 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 user profile
332 (step 717) that has been returned to the client device 20
upan authentication of the user by the server 30 in step 715.

5 The selected user profile 332 may be used to determine what

atiributes of the link relationships 45 will be applied to {ilter
and sort the link reforences 430, 440, 450 and link relation-
ships 460. 470, 480 returned by the server 30. By filtering
and sorting using attributes. a manageable and meaningtul
group of relevant link references 430. 440, 450 may be
displayed (o the user bused on the user’s needs and inferests.

In alternate embodiments of the method 700, the steps 715
and 717 may occur before the step 716.

With the user profile 332 selected and the document
object 40 displayed, the user then selects a client tool 220
function (step 720). The first function that the user may
sclect is to enter a document object URI, 215 into the
rendering tool 210, whereupon that document object URL
215 is captured by the client tool 220 and transmitted to the
servers 30 (step 730). The activily ol transmitting the
document ebject URL 215 to the servers 30 by the client toel
220 may be recorded and stored in an appropriate location
within the user data store 370.

The server 30 then processes the transmitted decument
object URL 215 across the various link directories 35 to
which the user is authorized access. One method of pro-
cessing by the server 30 is according to the following steps.
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The server 30 performs a scarch of the document object
tables 410 ef all link directories 35 (o find all instances of the
document object URL 215 (step 733). The server 30 then
searches the Link relationship tables 420 in the link direc-
tories 35 where the URIL 215 was found. This scarch by the
server 30 locates all link relationships 460. 470, 480, 490
reterencing the URLL 215 as one of the pointers to link
reterences 462 or 463, 472 or 473, 482 or 483. 492 or 493
included in those link relationship 460, 470. 480, 490 (step
740). The server 30 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 accumulates the document object attributes 435, 445,
453 associated with the demificd URILs 432, 442, 452 and
the link relationship attributes 465, 475, 485, 495 associated
with the link relationships 460, 470, 480, 490 identified in
step 740 (step 745).

The accumulated URT 5 432, 442. 452 are then filtered by
link relationship attributes 4635, 473, 485, 495 (step 750),
and then filtered again by document object ztiributes 435,
445, 455 (step 755). In alternate embodiments of the method
700, the accumulated URLs 432, 442, 452 may be filtered
first by decument object attributes 435, 445, 455 (step 755)
and then by link relationship attributes 465, 475, 485, 495
(step 750). The user profile 332 is applicd to determine what
link relationship attributes 465, 475, 485, 495, and document
ubject attzibutes 435, 445, 455 (o usc in filtering the accu-
mulated URILs 432, 442, 452. The filtered URLs 432, 442,
452 are then seat back to the client device 20 that transmitted
the URL. 215, along with the associated document ohject
auributes 435, 445, 455, and associated link relationship

atiributes 465, 475, 485, 495 (step 760). The activity of

transmitting the filtered URIs 432, 442, 452, along with the
associated document object attributes 435, 445, 455, and
associated link relationship atteibutes 465, 475, 485, 495, to
the client device 20 may be recorded and stored in an
appropriale location within the user data store 370. Aler-
natively, the first filiering steps 750. 755 may be performed
by the client device 20.

The client ol 220, upon receiving the filtered URLs 432,
442, 452 from the server 30, may lurther filter and sort the
returned URLs 432, 442, 452 according to data slored in the
selected user profile 332 (step 765). In this manner, the data
in the user profile 332 may be applied to the filtered and
sorted URIs 432, 442, 452 on either the server 30 or the
client ol 24,

The filtered and sorted URLs 432, 442, 452 are then
displayed to the uscr of the client device 20 by the client GUT
display 225 and the client tool 220 alerts the user of the
client device 20 to the availability ol related links (in the
form ol the retumed URLs 432, 442, 452) by means of an
indicator in the client GUI display 225 (step 770). The
methed 700 then returns to step 720 to await further action
by the user of the client device 20.

L1, at step 720, the user of the client device 20 selects one
of the URL links 432, 442, 452 displayed by the Linkspace
GUI display as being related by fink relationships 460, 470,
480, 490 to the presently accessed document object 40 with
the URL 215 (step 780}, the rendering too] 210 then accesses
the new document cbject 50 associated with the selected
URL and displays that document object 50 in the GUI
display 218 of the rendering tool 210 (step 785). The now
document object URL address 215 of the selected document
object 50 is then passed on to 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 1o
search for.
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FICr 8 is a Howchart showing the steps of ¢ method 800
for creating and publishing link relationships according to
one embodiment of the present invention. The method 806
nitiates when a user of the client device 20 engages the
client 1oo] 220 and is authenticated by a server 30 (step 810).
The user of the client device 20 may then select a pubiish
link relationship fanction of the client toel 220 (siep 815).

The user of the client device 20 may then navigate. using
the rendering tool 210, to the first document object 40 of the
new link relationship 45 that the user of the client device 20
wishes 10 ¢reate and pubiish. The user may then select a
declare first link fonction of the client tool 220 (step $20).
The user of the client device 20 may then navigate. again
using the rendering tool 210, w the second document chiject
50 that the user of the client device 20 wishes to associate
by means of a link relationship 45 with the first document
object 40. The user can then select the declare second lak
function of the client toel 220 (step 825). The user of the
client device 20 has now selected both ends of o link
relationship 45,

The user now may select which of the link directories 35
in which the user wishes 1o publish the new link relationship
45 (stcp 830). The user of the client device 200 may then
further assign link relationship attributes. such as those
shown in ¥IG. 4 (465, 475, 485. 493) ta the link relationship
45, 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
lmk relationship 45 (step 835). The user may then interact
with a Linkspace GUT 225 button or element ta complete the
link relationship publish tinction (step 840). Upon comple-
tion of the link relationship publish function on the client
device, the URLs and document ohject attributes of the
docnment objects 40 and 50 associated by the new link

5 relationship 45 are stored in the document object table 410

in the selected link directory 35 (step 850). Additionally. the
new link relationship 45, along with the URL references to
the first document object 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 relation-
ship table 420 in the selected link directory 35 (step 855).
The method 800 for creating and publishing link relation-
ships completes by recording the publishing activity to the
user account record 379 associated with the user of the client
device 20 for later tracking and bitling purpases (step 880).

FIG. 9 15 an example ol'a user interfuce. more specitically,
a screen view of a user interface for a relate links dialog hox
900, ane clement of the user interface of one embodiment of
the invention. The relate links dialog box 900 is invoked
when a user of the client toel 220 engages the publish link
relationship function of the client ol 220, In the embodi-
ment shown in FIG. 9. the relate links dialog box 90¢
includes a drop down list 910 for selecting a conununity of
interest, a user interface term referring to one of the one or
more Ik directories 35. and a checkbox 915 for indicating
whether the link relationship 45 being created is to operate
bi-directionally or unidircctionally. If 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 direc-
tory 35) referred to as “Wireless Washington,” a link direc-
tory 35 storing link references 42, 52 and link relationships
45 considered by their creators as relevant to wircless device
users in the Washington, D.C. metropolitan area.

The relate links dialog box 900 further includes a link-
from section 920, a link-10 scction 930, a link relationship
atiributes display box 970, a submit link relationship button
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980 and a cancel button 985, The submit link relationship
button 980 is selected by the user when the user has selected
andfor entered all information associated with the link
references 42, 32 and the link relationship 45 that the user
wishes 10 publish. Upon selection ol the submit link relu-
tionship button 980, the client tool 220 closes the relate links
dialog box 900 and transmits the information associated
with the created link relationship 45 to one of the one or
more servers 30. The cancel button 985 may be selected by
the user to abort the creation and publicution of the link
relationship 45 that the user initiated and to close the relate
links dialog box %00,

[n an alternate embodiment, the relate links dialog box
may include a targel publish button {not shown) which
permits the user publishing the link relationship 45 1o target
speeific users of the system 100 to which the user publishing
the link relationship 45 wishes to have the link relationship
45 made available 1o,

In the embodiment shown in FIG. 9, the link-rom section

920 may include a first document object URL 922 associated 2

with the tirst document object 40 included in the link
relationship 45 being created, where the first document
object URL 922 was captured when the publish link relu-
tionship function was engaged; a first plain language name

ficld 925, and a listing of first link reference attributes 940 >

and the attribute values 942 associated with those first link
reference attributes 940. [n the example illustrated by 1G.
9. the tirst document object URL 922 is the address ui'a tirst
document chject 40 that is a webh page for n coflee and
dessert shop. The first plain language name ficld 925 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 exemplary first link reference attribute
for fond 945, and the vatue of specialty foods 947 ussigned
1o the first link reference attribute 945 by the user creating
the link relationship 45, are also shown.

The link-to section 930 similarly may include a second
document object URL 932 associated with the second docu-
ment object 50 included in the link relationship 45 being
created, where the second document object URL 932 was
captured when the publish link relationship function was
engaged; a sceond plain language nume field 935; and a
listing of second link reference attributes 950 and the
attribule values 952 associated with those second link ref-
erence attributes 950, In the example illustrated by FiG. 9,
the second document object URL 932 is the address ol a
second document object 40 that is a web page for a “Link-
Space Restaurant™ located in Mel.can, Va. (a suburb of
Washington). The second plain language name field 935

may be captured when the publish link relationship function s

was engaged and/or may be edited by the user creating the
Hok relationship 45. An exemplary sccond link reference
attribute for location 955, and the value of address 995
assigned to the second link reference attribute 955 by the

user creating the link relationship 45, are also shown. In

addition, in the example illustrated by FIG. 9, a subordinate
attribuie for city 957, subordinate under the atiribute for
location 955, and a value of address 995 along with the
assigned value of McLean 958 for the subordinate attribute
for ¢ity 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
for the embodiment illustrated by FI1G. 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
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reference attributes 950 that the user creating the link
relationship 45 has selected to describe the nature of the link
relationship 45, These link relationship atiributes 972 may
form the link relatonship atiributes 465, 475, 485. 495
described in FIG. 4o, The delete lnk relatonship atiribute
button 975 may be used 1o defele a selected lnk relationship
attribute 972 displayed in the fink relationship attributes
display box 970.

‘the exemplary Jink relationship attribute 972 shown in
FIG. 9 indicutes that the user creating the link relalionship
45 has declared that the city subordinate attribute 937 (one
selected second link reference attribute 950) of the @.ink-
space Restaurant associated with the second document
vbject 50, having « value ol Mcl.ean 958, is related 1o the
food attribute 945 (one selected first link reference attribule
940). having a value of specialty foods 947, of the coflee
shop associated with the first document objcct 40, As a
resull, onee the exemplary link relationship 45 shown in
FIG. 9 is created and published, other users of Linkspace-
enmabled client devices 20 that request and/or access the
Linkspace Restaurant web page may be presented with o
link reference 42. 32 pointing to the web page for the coflee
and dessert shop. as illustrated in the hink reference display
window 1020 shown in FIG. 10.

T one embodiment of the invention, the link relationship
attribute 972 may be declured by the user performing a
drag-and-drop operation wherein the link reference attribute
957 is drugged and dropped onto the link reterence attribute
945, creating the link relationship attribute 972 which relates
the two document objects 40, 50 by the association of the
city subordinate antribute 957 to the food attribute 945, In an
alternate embaodiment. the creation and selection of link
relationship atiributes 972 may be performed in a manner
similar to that used in the link-to scction 930 and link-from
section 920 described above, utilizing a set of link relation-
ship attribute types along with data input fields for entering
or othenvise selecting values for those attribules,

FIG. 10 is an example of a screen view for one embodi-
ment of the client GUI display 225 for ane embodiment of
the invention, wherein the client GUI display 225 is infe-
grated into the GU1 display 218 of the rendering tool 210. In
the embodiment shown in FIG. 10, a client toolbar 1010 and
a link reference display window 1020 together comprise the
clieni GUL display 225. A browser window 1030 displays the
document object {40, 50) being requested and accessed by
the rendering toul 210 and having ihe document object TURL
address 215 displayed in an address bar field 1040.

The client toalbar 1010 includes a number of GUI huttons
that initiate various fonctions of the client 100l 220, A client
logon button 1050 initiates a connection between the client
teol 220 and one or more servers 30, A client logell button
1055 ends a user session for the client 1ool 220 and discon--
nects the client wol 220 from the one or more servers 30. A
mark starting page button 1060 mav be engaged to initiate
the publish hink relationship fimction of the client oot 220
by setting the currently displayed document object 40 shown
i the browser window 1036 and referenced by the docu-
ment abject URL address 215 displaved in the address bar
ficld 1040 as the first document cbject 40 in the link
relationship 43. Afler the user navigates (o a second docu-
ment object 50. a mark ending page button 1065 may be
engaged 1o complete the selection of participating document
objects 40, 50 for the publish link relationship function of
the client too] 220. Engaging 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
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1040 as the second document object 50 in the link relation-
ship 45, and opens a relate links dialogue box 900 (shown
and deseribed in FIG. 9 above) to allow the user of the client
toet 220 to assign altributes to the link relationship 45,

The client toclbar 1010 also may include three icons that
indicate the availability and type of link references 42, 52
related to the document ohject 40 apen in the hrowser
window 1030. These icons may include a publisher links
indicater 1071, a private links indicator 1072, and a com-
munity links indicator 1073, These jcons permit separation
of link references 42, 52 into categonies. These categorics
allow for broad classification of link references 42, 52 and
enable the user ot the client taol 220 to quickly identity who
is oflering the link relationships 45, the vser of the client we
220 himself, a represemative of the publisher of the docu-
ment object 40, 50 they are viewing, or a third party.

The hink reference display window 1020 presents the user
with a hicrarchical listing of any link references 42, 52,
delivered by the server 30, thal may be related o the
document object 40 that is currently displaved in the
browser window 1030 and has the document object URL.
address 215 shown in the address bar ficld 1040, The link
reference display window 1020 may be presented in a
tabbed format, wherein cach tab may contain a different set
of link refcrences 42, 52 depending on the type of link
reference and link relationship invalved. [n one embodiment
ol the invention, there may be three diftcrent tabs at the top
of'the link reference display window 1020, each correspond-
ing to one of the indicator jcons (1071, 1072, 1073) in the

clicat toalbar 1010, The first tab may be a private links b 3

1074, corresponding to the private links indicator 1072. The
sccond tab may be a publisher links tab 1075, cerresponding
to the publisher links indicator 1071. The third tab may be
a community links tab 1076, corresponding to the commu-
nity links indicator 1073,

The publisher links tab 1075 displays an embodiment of
the link reference display window 1020 presenting link
references 42, 52 created by an entity responsible for the
document object 40 displayed in the browser window 1030.
The prvaie links tab 1074 displays an embodiment of the
link reference display window 1020 presenting link refer-
ences 42, 52 created by the user of the client tool 220. The
community links tab 1076 displays an embodiment of the
link reference display window 1020 presenting link refer-
ences 42, 52 created by the other 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 tool 220 is engaged. as indicated by the
recessed display of the client logon button 1050 in the client
toolbar 1010, one or more ol the indicator icons (1071, 1072,
1073) in the client toolbar 1010 will become highlighted it
there are any link references 42. 52 available of the corre-
sponding type.

For example. as illustrated in FIG. 10, the community
links indicator 1073 is highlighted, whiie the publisher links
indicator 1071 and the private links indicator 1072 arc
grayed out. This indicates that the server 30 has returned one
or more link references 42, 52 that are categorized as
community links and has not retumed any link references
42, 52 categorized as publisher or private links. The returned
link references 42, 52 are displayed in the link reference
display window 1020 under the community links tab 1076,
In this case, the link references 42, 52 are displayed in a
hierarchical listing under affinity directory headings 1081,
1082. The affity directory heading 1082 shown represents
one community of interest, corresponding to one link direc-
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tory 35 on a server 300 maintaining one set ol link relation-
ships 45 and link references 42, 52, that may include the
document object 40 displayed in the browser window 1030,
hy addition. under each afiinity divectory heading 1081,
1082. there may be displayed one or more aliribute lelders
1091, 1092, Each attribute folder 1091, 1092 may contain a
grouping ol Listed hyperlinks 1095, 1096 drawn from the
respeetive aftfinity directory heading 1082 and related to the
document object 40 displayed in the browser window 10340
by u particular link relationship aunbute 972,

In the example shown in FIG. 10, aflinity directory
heading 1082 indicates a link directory 35 focusing on
wircless devices in the Washington, D.C. area. Also shown
in the example in FIG. 10. the atribute Jolder 1091 groups
listed hyperlinks 1095 by the link relationship attribute 972,
further relating document objeets 40 to specialty food docu-
ment objects 50. The listed hyperlink 1095, listed under the
attribute folder 1091, comprises the text of the plain lan-
guage name attribute of a document object concerning
coffee and dessert after dinner. In this manner, the listed
hyperlink 1095, displayced under the affinity directory head-
mg 1082 and the attribute lolder 1091, represents a link
reference 32 to a document object 50 that is related. as a
document vbject of interest to wireless device users in the
Washington arca, and as a specialty food document object,
to the document object 40, the restaurant web page, dis-
played in the browser window 1030,

The aurbute tolder 1092 shown in the example in FI1G. 10
groups listed hyperlinks 1096 by the link relationship
attribute 972 further relating documents ohjects 40 to docu-
ment abjects S0 concerning the downtown area of the
Washington, [D.C, suburb of McLean. The listed hyperlink
1096 15 to a LinkNexus document object for the city of
Mecl.can. A [inkNexus document object may comprise a
listing of further link references 42, 52 to document objects
40, 50 relating to a particular subject. In the case illustrated
in FIG. 10, the LinkNexus document object indicaled by the
listed hyperlink 1096 may contain link references 42, 52
concerning the suburban city of Mclean. In this manner, the
listed hyperlink 1096, displayed under the affinity directory
heading 1082 and the attribute folder 1092, represents a link
relerence 52 1 a document object 50 that is related, as a
document object of interest to wireless device users in the
Washington area. and as a link to content relevant to
downtown Mcl.ean, to the document object 40, the restau-
rant web page, displayed in the browser window 1030,

The aflinity directory heading 1081 shown in the example
in FIG. 10 indicates a community refated to *“Your Com-
pany.” the user’s company. This aflinity directory heading
1081 may contain link references 42, 52 1o document objects
40. 50 muintained on 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 GUT display 225 in FIG. 10 may further include a
publish document object butien 1045 and a submit link
relationship annotation button 1047, The publish decument
object buttonn 1045 activates a publish document object
tunction of the client ool 220 and opens a publish document
object dialog box 1100 within the client user interface 225,
The submit link relationship annctation button 1047 acti-
vates a stbmit link relationship annotation fiunction of the
client tool 220 and opens a submit link relationship anno-
tation dialog box 1200 within the client user interface 225,

FIG. 11 is an example of a user interface, more specifi-
cally, a screen view of a user interface for a publish
document object dialog box 1100 according to one embodi-
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ment of the invention. Using the methods, users may publish
link relationships 45 as well as publish or make accessible
docoment objects 40, 30, The publish document object
dialog box 1100 permits a user to complete the publish
document wbject function of the ¢lient tool 220, enabling the
user of'the invention to distribute a first document object 40
to other users of the network 10, where the first document
object 40 that may not have been otherwise available to
other users of the network L0, er not previously stored on the
network 10, and w create a Lk relationship 45 between the
first document object 40 and a second decument object 50
stored on the network. [n one embodiment ol the invention,
the first document object 40 may be stored on the client
device 20.

In the embodiment shown in FIG. 11, the publish docu-
ment nhjeet dialog box 1100 includes many similar features
to those of the relate links dialog box 900 described in T1G,
9. In the publish document object dialog box 1100 of FIG.
11, the link-to section 930 of the relate links dialog box 900

in FIG. ¢ is replaced with a content section 1140 that 2

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 decument object dialog box 1100 wecludes a
drep down list 1110 for selecting a community of interest,
implemented as one or more link directaries 35, to which the
user wishes to publish the first document object 40. and a
checkbox 1120 for indicating whether the link relationship
45 being created is to operate bi-directionally or unidirec-
tionally. If the checkbox 1120 is checked. then the hnk
relationship 45 being created will only apply in one diree-
tion. In the example Hlustrated in FIG. 11, the user has
selecled the community of interest with the nuine “Wireless
Washington™ which represents a link directory 35 storing
link references 42. 52 and hink relationships 45 considered
by their creators as relevant to wireless device users in the
Washington, D.C. metropolitan arca.

The publish decument object dialog box 1100 may lurther
include a link section 1130 containing information regarding
the second document object 50 to which a link relationship
45 to the first document ebject 40 is to be created, and a
content section 1140 containing information regarding the
[irst document object 40 that the user wishes to publish to
other users of the invention. The publish document object
dialog box 100 also includes a link relaticnship attributes
display box 1170, a submit to publish document object
button 1180. a target publish butten 1182, and a cancel
publication button 1185. The submit to publish document
object buttor: 1180 1s sclected by the user when the user has
selected and/or entered all information associated with the
link reference 52 to the second docwnent cbject 5. the link
relerence 42 (o the lirst document vbject 40 the user wishes
to publish. and the link relationship 45 associating the two
document objects. Upon selection of the submit to publish
document object button 1180, the client tool 220 closes the

publish document object dialog box 1100 and transmits a ¢

copy of the first document object 40 from the location
designated in a first document ohject file path 1145 to anc of
the onc or more servers 30. The client tool 220 then
transmits the information associated with the created link
relationship 45, including the assigned unique file name
(e.g.. URL) of the stored copy of the first document object
40, 1o one of the one or more servers 30. The transmission
of a copy ofthe first document chject 40 may include having
the clicnt device 20 retneve the first document object 40
from a location on the network 10 designated in a first
docurnent object file path 1145; storing the first document
object 40 temporarily on the client device 20 if the first
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document object 40 deesn’t already reside on the client
device 20: transmitting the file containing the copy of the
first document object 40 to one of the one or more servers
30: the server 30 assigning a uigque file name under which
the copy of the first document object 40 may be stored on
vne or more of the Linkspace-hosted content units $13. 523,
533: the server 30 replacing the first document object file
path 1145 in the link reference 42 with the unique file name
under which the copy of the first document object 40 is
stored on vne or more of the Linkspace-hosted content unils
513, 523, 533: storing the copy of the first document object
on the one or more Linkspace-hosted content units 513, 523,
533: and stering the information associated with the ereated
link relationship 45, including the assigned unique file name
(e.g.. URL) of the stared copy of the first document object
41, on one of the one or more servers 30,

In one embodiment of the invention. the entity sponsoring,
or otherwise responsible for the link directory 35 determines
the one or more [inkspace-hosted content units 513, 523,
533 on which the copy of the first document object 40 s
stored. Alternatively, the user making the copy of the first
document obiect 40 available to other users of the network
10 may determine the one or more Linkspuce-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. the user may wish to make first
document objects 40 of the user’s own creatien 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 otlers an cconomically
advantageous hasting plan or a desired level of user access
contrul and security. Onee the first document objects 40 have
been made available on the network 10, the user may link the
first document objects 40 to other documcnt objects 560
through other link directories 35 using the redate links dialog
box 900 illustrated in FIG. 9.

The cancel butlon 1185 may be selected by the vser o
abort the creation and publication of the first document
ohject 40 and the associated link relationship 45 and to close
the publish document object dialog box 1100.

The 1arget publish button 1182 permits the user publishing
the [irst document object 40 Lo targel specific users of the
system 100 to which the user publishing the first document
object 40 wishes to have the first document object 40 made
available to. Activation of the target publish button 1182 by
the user publishing the first document object 40 opens a
target published document objects dialog box 1400 shown in
FIGr. 14,

The link section 1130 may include a second document
object URL 1132 assoctated with the second document
object 50 included in the link relationship 45 being created,
where the second document object URL 1132 was captured
when the publish document object function wus engaged: a
plain language name field 1135: and a listing of second link
relerence altributes 1150 znd the attribute values 1155
associated with those second link reference atiributes 1150,
[n the example illustrated by FIG. 11, the second document
object URL 1132 is the address of a second document ohject
50 that is a web page for the “LinkSpace Restaurant™ located
in 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 creating the link
relationship 45.

In the embediment 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
document object 40 the user wishes to publish to other users
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ol the invention: a find (ile button 1847; and 2 listing of first
tink reference attributes 1160 and the attribute values 1165
associated with those first ink reference attributes £160. In
the example Qlustrated by FIG. 11 the first document object
(ile path 1145 is the dile location address ol a {irst document
object 40 stored on the client device 20 where the first
document ohject 40 is a dinner menu tor the “[.inkspace
Restaurant™ currently residing on the user’s client device 20
wliere it may not be accessible to other users of the network
10, Selection of the [ind 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 docu-
ment object file path 1445,

The link relmionship allribules display box 1170, as
shown for the embodiment illustrated by FIG. 11, includes
a list of link relationship attributes 1172 accompanied by a
delete link relationship atiribute button 1175. The link
relationship attributes 1172 are formed by pairs of first link
relerence attributes 1150 und second link relerence attributes
1160 that the vser publishing the first document object 40
and creating the link relationship 45 has selected to describe
the nature of the link relationship 45 between the first
document object 40 und the second document object 30. The
delete link relationship attribute button 1175 may be used to
delete a selected link relationship attribute 1172 displayed in
the link relationship attributes display box 1170.

FIG. 12 is an example of a user interface, more specifi-
cally. a screen view of a user intertace for a submit link
relationship annctatiens dialog box 1200 zccording to one
cmbadiment of the invention. Tn a manner similar to the
publish document object dialog box 1100, the submit link
relationship annotations dizlog bex 1200 permits a user to
complete a submit link relationship annotation function of
the client ool 220. cnabling the user of the invention to

create and publish to other users of the network 10 text 3:

comments regarding a first document object 40 located on
the network 10, und to create a link relationship 45 between
the lirst document object 40 and the user-created text com-
ments regarding the fisst document object 40.

in the embodiment shown in FI1G. 12, the submit link
relationship annctations dialog box 1200 includes many
similar [eatures 10 those of the publish document object
dialog box 1100 described in IG. 11. In the submit link
relationship annotations dialeg box 1200 of FIG. 12, the
content section 1140 of the publish document object dialog
box 1100 in FIG. 11 is replaced with & comments section
1240 that includes the text comments regarding the first
document object 40 that the user wishes to make available
to the other users of the invention on the network 10. The
submit link relationship amnotations dialog box 1200
includes a drop down list 1210 tor selecting a community of
interest, implemented as cne or more link directories 35, to
which the user wishes to publish the link relationship 45 and
the text comments regarding the first document object 40,

und a checkbox 1220 for indicating whether the link rela- S

tionship 45 being created is to operate bi-directionally or
unidirectionally. [f the checkbox 1220 is checked, then the
link relationship 45 being created will only apply in one
direction.

The submit link relationship annotations dialog box 1200
may further include 2 link section 1230 containing informa-
tion regarding the first decument object 40 for which the text
comments are 1o be created; a comuments section 1240
containing information describing the comments regarding
the first document object 40 that the user wishes to make
available to other users of the invention; and a comment
entry box 1270 where the user enters the text of her
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comments regarding the first document object 40. The
submit link relationship annotations diafog box 1200 also
includes a hok relationship atributes display box 1280. a
submit conunents button 1290 and a cancel submission
button 1295. The submit comments button 1290 is selected
by the user when the user has selected and/or entered all
information associated with the comments regarding the first
document object 40, the link reference 42 to the [irst
document object 40 the uscr wishes to publish, and the link
relationship 45 associating the two document objects. Upon
selection of the submit comuments butten 1290, the client
teol 220 closes the submit link relationship annotations
dialog box 1200, transmits the comments regarding first
document object 40 along with the link relationship 45 w
one of the ene or more servers 30. The server 30 then
requests assignment of a unique file location 1o store text
comments reparding the first document object 40, stores the
comments regarding the {irst document object 40 on one of
the Linkspuce-hosled contenl units 513, 523, 533, and
inserts the assigned file location (e.g., URL) for the text
comments regarding the first document object 40 in the link
relationship 45. The cancel button 1295 mayv be selected by
the user to abort the creatton and publication of the com-
ments regarding the first document ebject 40 and the asso-
ciated link relationship 45 and to close the submit link
relationship annotations 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 URT. 1232 was captured when the
submit Jink relationship annotation function was engaged: a
plain language name field 1235; and a listing of lirst link
reference attributes 1250 and the attribute values 1255
associated with those first link reference attributes 1250, The
plain language name field 1235 may be captured when the
submit link relationship annotation function was engaged
and/or may be edited by the user creating the link relation-
ship 45 and submitting conunents.

In the embodiment shown in FIG. (2, the comments
section 1240 includes a plan language title field 1245; and
a listing of secend link reference adributes 1260 and the
second atinbute values 1265 associated with those second
link reference attributes 1260, [n the example illustrated by
FIG. 12, the plain language title 1245 for the comments
entered in the comment entry box 1270 indicate the com-
ments concern a daily special lor the “Linkspuce Restao-
rant” indicated by the first document object 40.

The link relationship attributes display bhox 1280, us
shown for the embodiment itlustrated by FIG. 12, includes
a list of link relationship attiributes 1282 accompanied by a
delete link relationship attribute bution 1288, The link
relationship attributes 1282 are formed by pairs of first link
reference  attributes 1250 and  second link  reference
attributes 1260 that the user publishing the first document
cbject 40 and creating the link relationship 45 has selected
to describe the nature of the link relationship 45 between the
first document object 40 and the second document object 50.
The delete link relationship attribute button 1285 may be
used to delete a selected link relationship attribute 1282
displayed in the link relationship attributes displuy box
1280.

FIG. 13 is a flowchart illustrating a method 1300 accord-
ing to one embodiment of the invention for publishing or
making accessible a first document object 40 to users of the
network 10, wherein the first document object 40 may not be
previcusly available to users of the network 10 or may not
be easily accessible. The method 1300, by which a first user
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may publish or create access 1o a first document object 40 (o
the network 10, initiates when a first user creates or locates
a Hrst document object 40 not previously available to other
users of the network 10 (step 1310). The [irst 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 [irst document object 40 and the sceond docu-
ment object 50 (step 1330). Once the information associated
with the created link relationship 45 have been selected by
the first user, the first user, through the use of the client tool
220, may transmit a copy of the first document object 40 to
one of the otie or more servers 30 (step 1335), The Girst user.
again through the use of the client too} 220, transmits the
information associated with the created link relationship 45
to a link directory 35 where the fink relationship 45 is stored
(step 1340).

If a copy of the first document chject 40 has been
transmitted 1o the server 30, the method 1300 then deter-
mines 4 storage location for the copy ol the [irst document
abject 40 on the one or more Linkspace-hosted content units
513,523, 533 or networked content units 514. 524, 534 (step

1342). Upon determining a storage location for the copy of

the first document object 40, the method 1300 assigns a
network address consisting of the new network storage
lacation to the link reference 42 representing the copy of the
first document object 40 (step 1345). Assigning a network
address, such ss a URL, to the stored copy of the first
document object 40 makes the stored copy of the first
document object 40 available to users of the network 10
even though the original first document object 40 may not
have been available 1o users of the network 10. The copy of
the first decument object 40 1s then stored on the one or more
[Linkspace-hosted content units 513, 523, 533 or networked
content units 514, 524, 534 at the network address assigned
by the server 30 {step 1346).

‘The method 1300 then stores the network address tor the
copy of the first document object 40 in a network address
field in a link reference 42 10 the stored copy of the first
document object 40 (step 1347). In order to make other users
of the network 10 aware of the availability of the copy of the
first document object 40. the method 1300 provides autho-
tized vsers of the method 1300 access to link relationships
45 stored in link directories 35 based upon the document
abject 50 currently accessed by the user (step 1350). The
method 1300 also provides authorized users of the method
1306 access 10 the copy ol the [irst document object 40
stored on the one or more Linkspace-hosted content units
513, 523, 533 (swep 1360).

In an altemate embodiment, the user may store the first

document object on a networked content vnits 514, 524, 534 ;

and then wse the relate links dialog box 200 described in
FIG. 9 to create a link relationship to the first document
abject 40,

FIG. 14 is one example screen view of a user interface for

d larget published document objects dialog box 1400. The s

target published document objects dialog box 1400 enables
the user making the first document ohject 40 available to
users of the network 10 to specify the characteristics of
certain users of the network 10 to which the user publishing
the [irst document vbject 40 wishes 1o have the first docu-
ment object 40 made available to. The target published
document objects dialog box 1400 15 called up by activation
of the target publish button 1182 shown in FI1G. 11.

The example screen view of the target published docu-
ment objects dialog box 1400 includes a link directory
indicator field 1410, and two sections: a targeted user
characteristics section 1420 and an available user charac-
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teristics section 1460, The link directory indicator field 14160
specifies the link directory 35 in which the link relationship
45 associated with the tirst docoment abject 40 the user
wishes to make available will be maintamed. The available
user chaructenstics section 1460 includes one or more
availuble user characteristics 1470, 1472, 1474 that reflect
charactenstics associated with users of the network 10
authorized to access Link relationships 45 and link reterences
42. 52 maintained by the link directory 35 indicated by the
ik directory indicator lield 1410, The user of the target
published document objects dialog box 1400 may select
[rom among the available user characteristics 1470, 1472,
1474 in order to target the publication of the first document
ubject 40 to users for which the information in the user data
store 370 contains those characteristics. The user publishing
the first document object 40 activates the add user charac-
teristic button 1480 adjacent to the available user charac-
teristic 1470. 1472, 1474 in order to select that available user
characteristic 1470, 1472, 1474 and add i to the targeted
user characteristics section 1420,

The targered user characteristics section 1420 includes
one or more targeted user charscteristics 1440, 1442, 1444
that have been selected and added from the available user
characteristics section 1460. Each targeted user characteris-
tic 1440. 1442, 1444 includes a user characteristic name
1430 and an associated value ficld 1435, Each targeted user
characteristic 1440, 1442, 1444 also has an update targeted
user characteristics button 1450, a delete targeted user
characteristic button 1452, and an add targeted characteris-
tics value button 1456, Fach value ficld 1441, 1443, 1445
associated with the targeted user characteristics 1440, 1442,
1444 allows the user of the targel published document
objects dialog box 1400 to select a value for the respective
targeted vser charactenistics.

For example, the targeted user characteristics 14490 and
1442, both instances of the “State” available user charac-
leristic 1474, have values of “VA”™ 1441 and “DC™ 1443
selected. indicating that the user wishing 10 publish the first
document object 40 10 other nsers of the network 10 desires
1o make the first document object 40 available to users in the
states of Viruinia and the District of Columbia. Likewise, the
value “Aumerican™ 1445 selected for the targeted user char-
acteristic “Cuisine Prelerences”™ 1444 indicates that the user
wishing to publish the first document object 40 to other users

s of the network 10 desires to make the first document object

40 available and accessible 10 users whose cuisine prefer-
ences include American cuisine.

In an alternate embodiment of the method 1400, the user
may wish to publish a civil defense alert, safety alert, or
other broadcast message, 10 fargeted vsers of the system 100
who. based upoen inlormaticn centained in their user char-
acteristics, may be determined to be interested in such a
message. In this embodiment, the link reference 42 is
presented to any targeted users of such a message according
W the steps of step 760 ol method 700. This embodiment
meludes a method for broadcasting a first document object
to users of the network comprising creating a link relation-
ship between the first document object and a second docu-
ment object which is any document object selected by the
user; entering one or more user characteristics; comparing
the entered characteristics to available user characteristics;
targeting, users using the comparison; and transmitting the
document object to the targeted users.

FIG. 15 is one example screen view of a user interface for
a domain representation dialog box 1500. The domain
representation dialog box 1500 enables a user of the network
19 whe has responsibility for managing a link directory 35,
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a link directory adnninistrator (not shown). w specily one or
more users of the svstem 100 a5 entities responsible for the
document objects 40. 50 which are stored on the network 10
within a specific domain. By specitving that a user is an
entity responsible lor the document objects 40, 50 stored
within a specific domain, vser of the system 100 may be
made aware that link references 42. 52 and link relationships
45 created by such a responsible user invelving document
object 40. 50 from the specific demain associated with the
responsible user are o be considered “publisher links™ as
presented under the publisher links tab 1075 shown F1G. 10.
The ownership of first document objects 40 published by
using the method 1400 may be registered to the publishing
user.

The domain representation dialog box 1500 includes a
domain selection ficld 1510, an add represented domain
button 1515, a domain information section 1520, and a
listing of assigned domain representatives 1560. The domain
selection ekl 1510 allows u link directory administrator to
select from a list of network domains 1o which representa-
tive users have been assigned responsibility, The add rep-
resented domain button 1515 allows the link directory
administrator to add a network domain to the list of domains
for which representative users have been assigned respon-
sibility.

The listing of assigned domain representatives 1560
includes one or more usernames 1570 of users of the
invention. Each listed username 1570 indicates that that user
of the invention has been selected as a represemtative of the

netwaork domain indicated in the domain sclection field

1510. The listing of assigned domain representatives 1560
also may include an add domain representative button 1565
which allows the link directory administrator to select and
add users of the invention to the listing of assigned domain
representatives 1560, Cach listed usernume 1570 may also
have a delete domain representative button 1575 adjacent to
the listed usernzune 1570 by which a link directery admin-
istrator may delete a listed username 1570 trom the listing
of assigned domain representatives 1560.

The domain information section 1520 includes fields
permitting a link directory administrator to enter information
relating 1o the network domuin listed in the domain selection
field 1510 or a new network domain being added to the list
of domains for which representative users have been
assigned responsibility through the add represented domain
button 1515. The domain information section 1520 includes
a domain name field 1521. The domain name field 1521
shown in FIG. 15 fotlows the form of network domains used
on the Internet. This form includes. moving from right to

left, a generic top-level domain suflix (“org™), preceded by s

a period and then a domain name (“examplc”). which is also
preceded by a period, and then a host computer name
{"*sample”). The domain informatien section 1520 may also
include fields for organization name 1522, administrative

contact name 1524, administrative contact address 1526,

second administrative contact address line 1528, adminis-
trative contact city 1530, administrative contact state 1532,
administrative contact postal code 1534, administrative con-
tact e-mail address 1536, administrative contact phone num-
ber 1540, and administeative contact fax number 1545.

At the bottem of the domain information section 1520
shown in the example domain representation dialog box
1500 of F1G. 15 there may be an update domain information
button 1550 and a delete domain name button 1555, Ihe
update domain information button 550 permits a link direc-
tory administrator to update the information regarding a
network domain to which representative users have been
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assigned 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 trom the list of
demains lor which representative users have been assigned
responsibility.

The document objects 40, 58 managed by the method
1100 may be presented to the user accessing a document
object threugh the link reference display window 1020
shown in the exampie of a screen view {or one embodiment
of the client GUI display 225 in FIG. 10. Link relationships
45 between document objects 40, 50 referenced by link
reterences 42. 52 may be presented to the user in a hierar-
chical listing under aflinity directory headings 1081, 1082 in
the link reference display window 1020. Each affinity direc-
tory heading 1081, 1082 corresponds to one of the one or
more link directories 35 on a server 30. In addition. under
each aflinity directory heading 1081, 1082, there may be
displuyed one or more attribute folders 1091, 1092, Bach
attribute folder 1091, 1092 under each affinity directory
heading 1082, 1082 corresponds t¢ one of the ane or more
link relationship attributes or document object attributes that
the link directory admimisteator has defined for the corre-
sponding link directory 35, and that the user has determined
through one or more user profiles 230, 332, 10 be of interest
to the wser while viewing a document object 40 in the
browser display window 10340.

Furthermore. each attribute folder 1091, 1092 may cun-
tair one or more listed hyperlinks 1095, 1096 drawn from
the respective allinity directory headings 1081, 1082, The
listed hyperlinks 1095, 1096 represent kink references 52 to
second document objects 50 on the network 10 reluled o the
first document object 40 in the browser display window
1030. The link references 52 enable the user to navigate to
the second document objects 50 by selecting the listed
hyperlinks 1095, 1096, A link reference 52 includes a
puinter te the network address, or URL, of the second
doenment 50. The URL of a document object 50 may also
permit the rendering tool 210 to present or highlight a
particular locatien in the second document object 50 upon
opening the document object 50 when the user selects a
listed hyperlink 1095, 1096. Alternatively, the document
object S0 accessed when the user selects a listed hyperlink
1095, 1096 may he generated on the network 10 at the time
ol selection of the listed hyperlink 1095, 1096.

The steps of the methods 600, 700, 800 and 1300, and
subsets of those steps or parts of the methods. may be
implemented with hardware or by execution of programs,
modules or scripts. The programs, modules or scripts may be
stored or embodied on one eor more computer readable
mediums in a varely ol [ormats, including source code,
object code or executable code, among other formats, The
computer readable mediums may include, for example, both
storage devices and signals. Exemplary computer readable
storage devices include conventional computer system
RAM (random access memaory), ROM (read only memory),
EPROM (erasable, programmable ROM), EEPROM (elec-
trically erasable, programmable ROM), and magnetic or
optical disks or tapes. Exemplary computer readable signals,
whether modulated using a carrier or nol, are signals that a
computer system hosting or running the described methods
can be configured to access. including signais 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 invention as
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defined in the following claims. and their equivalents. in
which all 1enms are to be understood in therr broadest
possible sense unless otherwise indicated.

The invention claimed is:

1. A system for publishing u documem object 1o users ol
a network. wherein the document object 1s not previously
available to users of the network, the system comprising:

means tor accessing a first docuiment object;

means for creating link relationships between document
objects. wherein, when instructed, in response lo
accesstng the first document object. the means for
creating link relationships creates a link relationship
between the first document object and a second docu-
ment object, wherein the second document object is not
previously available to users of the network and the
link relationships identifics the first document objeet,
the second document object, and one or more link
relationship attributes describing relationships between
the first document chject and the second document
object. and the link relationships are separate from the
first document object and the second document object;

a directory that stores the link relationships;

means for distributing the link relationships to the users of
the network, wherein the distributing means presents
references based on the link relationships; and

means for enabling the users of the network to use the link
relationships to retrieve the document objects not pre-
viously available on the network.

2. "The system of claim 1, wherein a user of the network
creates one or more link relationships, and the same user
makes the second document object available to the users of
the network by placing the document object on equipment
electronically connected to the network.

3. The system of claim 1 further comprising means for
making document cobjects not previcusly lecated on the
netwark accessible to the users of the network.

4. A method for creating access o a document object to
users ol a network, wherein the document object 15 not
accessible 1o users of the netwerk, the method comprising:

accessing a first document object;

i response to accessing the first document object, allow-
ing a first user ol the network 1o create a link relation-
ship between the first document object and a second
document object that is not accessible to users of the
network, wherein the link relationship identifies the
first document object, the second decument object, and
one or more link relaticnship attributes describing
relationships between the first document object and the
second document object, and the link relationship is
separate from the first document object and the second
document object;

storing the link relationship in one or more link directo-
ries;

making the second document object accessible to the
users of the network;

providing the users of the network access to the link
relationship; and

enabling the uscrs of the network to use the link relation-
ship to retrieve the secend document object, wherein
the link relationship provides the users of the network
with information relating the second document object
1o the first document object accessed by the users of the
network.

5. The method of claim 4, wherein the step of providing,
the users of the network access to the link relationship
comprises providing access to the link relationship only to
authorized users.
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6. The method of ckum 4. further comprising authoriving
the users of the wetwork to perform the allowing step.
7. The method of claim 4, wherein the allowing step
COMPriscs:
a first user creating or locating a second document object
il previously uccessible 10 other users ot the network:

<

the first user locating a first docwment object on the
network wherein the first document object 1s related to
the second document object n some manner deter-
mined by the {irst user; and
the first user creating o link relutionship between the first
docurnent object and the second document object.
8. The method of claim 4. wherein the step ot making the
second document object accessible to vsers of the network
COMpriscs:
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transmitting a copy of the second decument object to one
Or MOre scrvers,

determining o storage location tor the transmitted second
document object on one or mote host compniers asso-
ciated with the one or more link directories storing the
link relationship between the first document object aid
the second document object:
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assigning a network address 1o the second document
object stored on the one or more host computers:

o
o

storing the network address for the sccond document

object in the link relationship: and

storing the second docuiment object on the vne or more

host computers.

9. The method of claim 8, wherein the sterage location for
the second document object on the one or more host com-
puters is determined by a user ol the network respensible for
manraging the vne or more link directories storing the link
relationship.

10. The method of claim 8. wherein the storage location
for the second document ohject on the one or maore host
computers is delermined by the first user creating the link
relationship.
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11. The methed of claim 4, wherein the first document
object comprises annotated commentary created by the first
user regarding the second document object.

12. The method of claim 4, further comprising a step of
targeting users of the network to which access to the link
relationship will be provided by designating characteristics
of the targeted vsers.

13. The method of claim 4, wherein the step of enabling
users to use the link relationship to retrieve the second
document object comprises authorizing users to retrieve the
second document object.
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14. The method of claim 4, wherein the lirst user is
responsible for the fisst document object. und the first user
is identified as responsible for the first document object to
other users of the network accessing the link relationship.

15. The method of claim 4, wherein the users accessing
the second document object are presented with the relation-
ship created by the first user.

16. The method of claim 8, wherein the network address
for the sccond document object is stored in a network
address field of a link relerence to the second ducument
object.

17. The method of claim 4, wherein the created link
relationship comprises a link reference including a network
address containing a hookmark.
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