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1
WORLD MODELING USING A
RELATIONSHIP NETWORK WITH
COMMUNICATION CHANNELS TO
ENTITIES

BACKGROUND OF THE INVENTION

The present invention relates in general to information
processing, and in particular to world modeling using a rela-
tionship network that provides communication channels to
different entities in the network.

The World Wide Web (Web), as its name suggests, is a
decentralized global collection of interlinked information—
generally in the form of “pages” that may contain text,
images, and/or media content—related to virtually every
topic imaginable. Through the contributions of countless
users, the Web has grown to become a vast, decentralized
treasure trove of information. Finding information in the
trove, however, can be difficult.

To make it easier to find information, an industry of search
providers (e.g., Yahoo!, MSN, Google) has evolved. A search
provider typically maintains a database of Web pages in
which the URL (uniform resource locator) of each page is
associated with various information (e.g., keywords, category
data, etc.) reflecting its content. The search provider also
maintains a search server that hosts a search page (or site) on
the Web. The search page provides a form into which a user
can enter a query that usually includes one or more terms
indicative of the user’s interest. Once a query is entered, the
search server accesses the database and generates a list of
“hits,” typically URLSs for pages whose content matches key-
words derived from the user’s query. This list is provided to
the user in a search results page, typically including a page
title, short abstract, and link for each hit. Since queries can
return hundreds, thousands, or even millions of hits, search
providers have developed sophisticated algorithms for rank-
ing the hits (i.e., determining an order for displaying hits to
the user) in hope that the pages most relevant to a given query
will appear near the top of the list. Typical ranking algorithms
take into account not only the keywords and their frequency
of occurrence but also other information such as the number
of other pages that link to the hit page, popularity of the hit
page among users, and so on.

The search industry has developed other techniques to
enhance the likely relevance of highly ranked hits. For
instance, “local” search services have been developed to help
users find nearby businesses or other establishments. A local
search service generally requires the user to specify a geo-
graphic location (e.g., an address, city or postal code) before
searching, then gives high rankings to hits related to estab-
lishments near the user’s location. Similarly, “yellow pages”
search services allow a user to search for businesses by name
or category (e.g., restaurant, hotel) and geographical location.
Such services typically also offer links to maps and/or driving
directions to help the user locate a particular business.

Nevertheless, the Web still provides relatively little help to
users in completing ordinary tasks, such as locating a good
restaurant in an unfamiliar area. A yellow pages search ser-
vice would provide a list of nearby restaurants or perhaps a
list of nearby restaurants specializing in a particular style of
food (e.g., Italian, Thai, Indian). The listings might provide
links to Web sites for some or all of the restaurants, via which
the user can obtain basic factual information about a restau-
rant such as hours, price range, or sample menus.

This information, however, is insufficient for making an
optimum choice. A person selecting a restaurant usually
wants to consider not only what dishes are served but also
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whether the food is tasty, the service friendly, or the atmo-
sphere conducive to some personal preference. Such subjec-
tive information is usually provided in restaurant reviews, but
conventional yellow pages listings generally do not provide
links to opinions from secondary sources. To obtain such
information, the user would generally need to pick a particu-
lar restaurant from the yellow pages listing and execute a
separate search on the restaurant name, perhaps adding the
term “review” or a similar keyword, then look through the
search results to identify which ones actually contain reviews
of'the restaurant in question. To compare reviews of different
restaurants, multiple searches would generally be required.
Since this process can become tedious, users often decide not
to even try to make an informed choice.

Similarly, users attempting to use the Web to do a variety of
other everyday tasks—including selecting a contractor for
home repairs, researching and purchasing consumer goods,
making travel plans, and so on—generally face the prospect
of performing multiple searches and manually filtering the
results to find helpful information. As a result, many users are
unable to exploit the trove of existing information.

In addition, users who want to share their experiences and
opinions about restaurants, contractors, products, vacation
experiences or other real-world concerns find it difficult to do
so. In principle, anyone can publish content on the Web, but in
practice it is unlikely that a Web page commenting on a topic
would be found by other users, even users looking for com-
ments on that topic.

Therefore, it would be desirable to provide information
models that enable the user to efficiently collect and review
information related to an object of interest.

BRIEF SUMMARY OF THE INVENTION

Embodiments of the present invention provide systems and
methods for information retrieval and communication using a
world model. The world model is made up of interrelated
entity models, where each entity model corresponds to an
entity (or abstraction) in the real world, such as a person,
place, business, other tangible thing, community, event, or
thought. Each entity model provides a communication chan-
nel via which a user can contact a manager (a real-world
person) responsible for that entity model. Entity models also
advantageously provide feedback information, enabling
users to easily share their experiences and opinions of the
corresponding real-world entity.

According to one aspect of the present invention, a com-
puter system for providing information about an entity to a
user includes a world model data store and a world server
communicably coupled to the world model data store. The
world model data store is configured to store interrelated
entity models, each entity model containing information
about a corresponding entity; the entity itself is preferably a
real-world entity or abstraction. Each entity model further has
an associated communication channel for initiating commu-
nication with a manager responsible for that one of the plu-
rality of entity models. The world server is configured to
receive a user request for an entity model, to return the infor-
mation contained in the requested entity model, and to enable
the user to access the communication channel associated with
the requested entity model.

Insome embodiments, the entity models are interrelated by
relationships having a plurality of relationship types, and
each relationship between two entity models is advanta-
geously navigable in at least one direction.

In some embodiments, the world model data store is
searchable, and the user request may include a search query
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specifying a property for the information contained in the
entity models. The world server may be further configured to
identify, as the requested entity model, an entity model for
which the contained information matches the property speci-
fied in the search query.

Various types of information may be contained in an entity
model. For example, the information contained in each entity
model may include a classification of the entity model into
one of a number of predefined categories. The predefined
categories may include a category for entities that are persons
and at least one category for entities that are not persons;
examples of categories for entities that are not persons
include a category for businesses, a category for places, a
category for tangible things, or a category for thoughts.

Another type of information that may be contained in an
entity model is structured metadata describing the corre-
sponding entity; the structured metadata includes a plurality
of fields and associated values. Still other types of informa-
tion that may be contained in an entity model include feed-
back information relating to the corresponding entity, the
feedback information being provided by users of the com-
puter system; references to content related to the correspond-
ing entity; text or media content related to the corresponding
entity; and so on.

According to another aspect of the present invention, a
computer implements a method for providing information to
auser. In a data store, a number of interrelated entity models
are defined, with each entity model containing information
about a corresponding entity. A communication channel is
associated with each of the entity models, for initiating com-
munication with a manager responsible for that entity model.
A world server (which is a computer) receives a user request
for an entity model. The world server returns the information
contained in the requested one of the entity models and auto-
matically enables the user to access the communication chan-
nel associated with the requested entity model.

Access to the communication channel may be enabled in
various ways. In some embodiments, enabling the user to
access the communication channel includes returning the
identifier of the manager together with the information con-
tained in the requested one of the plurality of entity models. In
other embodiments, the user is provided a form for entry of
input to be communicated. Input from the user is received via
the form, and the received input is transmitted to the manager
via the communication channel.

According to still another aspect of the present invention, a
computer implements a method for providing information to
auser. In a data store, a number of interrelated entity models,
are defined, with each entity model containing information
about a corresponding entity. The information contained in at
least some of the entity models includes feedback informa-
tion related to the corresponding entity. A world server
receives a request from a querying user for an entity model.
The world server returns the information contained in the
requested entity model, and in the event that the requested
entity model includes feedback information, the feedback
information is also provided to the querying user. In some
embodiments, the world server also receives new feedback
information related to a first one of the entities from a con-
tributing user and adds the new feedback information to the
entity model corresponding to the first one of the entities,
thereby enabling the new feedback information to be pro-
vided to subsequent querying users.

In some embodiments, including the feedback information
in the one of the entity models includes defining a communi-
cation channel for initiating communication with the contrib-
uting user, and providing the feedback information to the
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querying user may include enabling the querying user to
access the communication channel.

According to a further aspect of the present invention, a
computer system for providing information to a user includes
a world model data store and a world server communicably
coupled to the world model data store. The world model data
store is configured to store a number of interrelated entity
models, each entity model containing information about a
corresponding entity. The information contained in at least
some of the entity models includes feedback information
related to the corresponding entity. The world server is con-
figured to receive a user request for an entity model, to return
the information contained in the requested entity model, and
in the event that the requested entity model includes feedback
information, to provide the feedback information to the que-
rying user.

The following detailed description together with the
accompanying drawings will provide a better understanding
of the nature and advantages of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a simplified block diagram of an information
retrieval and communication network including a client sys-
tem according to an embodiment of the present invention.

FIG. 2 is anetwork graph illustrating a world model depict-
ing entities relevant to an event according to an embodiment
of the present invention.

FIG. 3 is a matrix illustrating some relationship types that
may be defined among the seven categories described above.

FIG. 4 is a block diagram of components of an entity model
according to an embodiment of the present invention.

FIG. 5 is a network diagram illustrating a participant (dot-
ted oval) in relationship to a world model according to an
embodiment of the present invention.

FIG. 6 is a flow diagram of a process for adding an entity to
a world model according to an embodiment of the present
invention.

FIG. 7 is a flow diagram of a process for user interaction
with a world model according to an embodiment of the
present invention.

FIG. 8 is an illustration of a Web page for interacting with
an entity model according to an embodiment of the present
invention.

FIG. 9 is a network diagram showing entity models related
to digital cameras.

DETAILED DESCRIPTION OF THE INVENTION

Embodiments of the present invention provide systems and
methods for information retrieval and communication using a
world model. The world model is made up of interrelated
entity models, where each entity model corresponds to an
entity (or concept) in the real world, such as a person, place,
business, other tangible thing, community, event, or thought.
Each entity model provides a communication channel via
which a user can contact a manager (a real-world person)
responsible for that entity model. Entity models also advan-
tageously provide feedback information, enabling users to
easily share their experiences and opinions of the correspond-
ing real-world entity.

Network Overview

FIG. 1 is a simplified block diagram of an information
retrieval and communication network 100 including a client
system 120 according to an embodiment of the present inven-
tion. In computer network 100, client system 120 is coupled
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through a communication network 140, e.g., the Internet, to
any number of content server systems 150, to 150, Client
system 120 can be configured to communicate with any of
server systems 150, to 150,, e.g., to access, receive, retrieve
and display media content and other information (such as
Web pages) and to transmit and receive messages (such as
e-mail or instant messages) to and from users of server sys-
tems 150, to 150, Client system 120 can also be configured
to communicate with a world server system 160 and a search
server system 170, e.g., to perform searches, to interact with
a world model as described below, and to communicate with
other users of world server 160 and/or search server 170.

Several elements in the system shown in FIG. 1 include
conventional, well-known elements that need not be
explained in detail here. For example, client system 120 could
include a desktop personal computer, workstation, laptop,
personal digital assistant (PDA), cell phone, or any WAP-
enabled device or any other computing device capable of
interfacing directly or indirectly to the Internet. Client system
120 typically runs a browsing program, such as Microsoft’s
Internet Explorer™ browser, Netscape Navigator™ browser,
Mozilla™ browser, Opera™ browser, or a WAP-enabled
browser in the case of a cell phone, PDA or other wireless
device, or the like, allowing a user of client system 120 to
access, process and view information and pages available to it
from server systems 150, to 150, over Internet 140. Client
system 120 also typically includes one or more user input
devices 122, such as a keyboard, a mouse, touch screen, pen
or the like, for interacting with a graphical user interface
(GUI) provided by the browser on a display 124 (e.g., CRT
monitor, LCD display, etc.), in conjunction with pages, forms
and other information provided by content server systems
150, to 150,,0r other servers. The present invention is suitable
for use with the Internet, which refers to a specific global
internetwork of networks. However, it should be understood
that other networks can be used instead of or in addition to the
Internet, such as an intranet, an extranet, a virtual private
network (VPN), a non-TCP/IP based network, any local area
network (LAN) or wide area network (WAN) or the like.

According to one embodiment, client system 120 and all of
its components are operator configurable using an application
including computer code run using a central processing unit
such as an Intel Pentium™ processor, AMD Athlon™ pro-
cessor, or the like or multiple processors. A client application
125 executing on client system 120 advantageously includes
instructions for controlling client system 120 and its compo-
nents to communicate with server systems 150, to 150,, 160
and 170 and to process and display data content received
therefrom. Client application 125 may be transmitted and
downloaded to client system 120 from a software source such
as a remote server system (e.g., server systems 150, to 150,
160, 170 or another remote server system), or client applica-
tion module 125 may also be provided on any software stor-
age medium (floppy disk, CD, DVD, etc.) that is readable by
client system 120. For example, client application 125 may be
provided over Internet 140 to client system 120 in an HTML
wrapper including various controls, such as embedded Java-
Script or Active X controls, for manipulating data and ren-
dering data in various objects, frames and windows.

Client application module 125 advantageously includes
various software modules for processing data and media con-
tent. In one embodiment, these modules include a “world
search” module 126, a user interface module 127, and an
application interface (API) module 128. World search mod-
ule 126 is configured for processing search requests (also
referred to herein as queries) to be sent to world server 160
and/or search server 170 and search result data received from
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world server 160 and/or search server 170, and may also be
configured for interacting with world server 160 to modify the
content of world model data store 162. Specific aspects of
world search module 126 are described below.

User interface module 127 is configured for rendering data
and media content in text and data frames and active win-
dows, e.g., browser windows and dialog boxes. In some
embodiments, user interface module 127 includes or commu-
nicates with a browser program, which may be a default
browser configured on client system 120 or a different
browser. Conventional browser programs may be used. API
module 128 is configured to support interfacing and commu-
nicating between client application 125 and various other
applications executing on client 120, such as e-mail applica-
tions, instant messaging (IM) applications, browser applica-
tions, document management applications and others.

User interface module 127 advantageously provides user
input interfaces allowing the user to enter queries for process-
ing by world server 160 and/or search server 170. For
example, where user interface module 127 includes or com-
municates with a browser, the user may be able to entera URL
or activate a control button to direct the browser to a search
page (or site) from which the user can submit a query to world
server 160 and/or search server 170 for processing. In addi-
tion or instead, user interface module 127 may include a
search toolbar or other interface via which the user can enter
and submit a query without first navigating to a search page.
Queries entered using user interface module 127 may be
preprocessed by world search module 126 prior to being sent
to world server system 160 or search server 170, e.g., to
remove so-called “stop words” (“the,” “and,” etc.), to correct
spelling errors, or the like.

World server 160 maintains a world model data store 162
that stores a “world model” in accordance with an embodi-
ment of the present invention, as described below. The world
model provides a searchable set of interrelated entity models
164, where each entity model 164 advantageously corre-
sponds to some entity existing in the real world, such as a
person, business, other tangible thing, place, community,
event, or thought. As described below, an entity model 164
stores various information about the real-world entity to
which it corresponds. Each entity model 164 also defines at
least one communication channel to a person (referred to
herein as a “manager”) responsible for that entity model 164;
this communication channel enables any user to initiate direct
communication with any entity (i.e., communication with a
person responsible for that entity’s representation in the
world model). In some embodiments, each entity model 164
also stores feedback information about the real-world entity.
This feedback information is provided by users of world
server 160 as described below.

World server 160 advantageously includes a world-builder
module 165 and a query response module 166 that interact
with client system 120 as described below. World-builder
module 165 enables authorized users to update the world
model in data store 162, e.g., by creating, deleting, or modi-
fying entity models 164 stored therein. Query response mod-
ule 166 enables users to search world model data store 162 for
entity models 164 that match user-specified criteria.
Examples of such operations are described below.

Client system 120 advantageously is configurable to inter-
act with world server 160 in one of two capacities: as a “user”
with the ability to retrieve information from the world model,
or as a “participant” with the further ability to add or modify
entity models 164 in world model data store 162. Interaction
as a user advantageously does not require identification or
authentication of the user; thus, anyone can retrieve informa-
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tion from world model data store 162 regardless of whether he
or she has a service account or any other relationship with a
provider of world server 160. Interaction in the participant
mode advantageously does require user identification and
authentication procedures; for instance, a participant may be
required to log in with a username (or other identifier) and
password before adding or modifying any entity models 164.
This user name may also be used for other purposes, e.g., to
support e-mail, IM, search personalization, or other services
offered by the provider of world server 160.

In some embodiments, client system 120 is further config-
ured to communicate with a search server 170 via Internet
140. Search server 170 may be of generally conventional
design. For example, search server 170 may reference various
page indexes 172 that are populated with, e.g., pages, links to
pages, data representing the content of indexed pages, etc.
Page indexes may be generated by various collection tech-
nologies such as an automatic Web crawler (not shown); in
addition, manual or semi-automatic classification algorithms
and interfaces may be provided for classifying and ranking
Web pages within a hierarchical category structure. In
response to a search query from client system 120, search
server 170 uses page index 172 to identify relevant content
and returns references to the relevant content (e.g., hyper-
links, URLs or other identifiers) to client system 120. In some
variations, search server 170 may return the relevant content
in addition to or instead of references thereto.

Technologies and algorithms implemented on search
server 170 may be generally conventional in nature, and a
detailed description is omitted as not being critical to under-
standing the present invention.

In some embodiments, search server 170 advantageously
interacts with world server 160 to enhance conventional
search responses with additional information obtained from
the world model data store 162. Examples of search integra-
tion with a world model are described below; however, it is to
be understood that a world model as described herein may
also be used without search integration.

It will be appreciated that the communication and informa-
tion retrieval system described herein is illustrative and that
variations and modifications are possible. The world server
and search server systems may be part of a single organiza-
tion, e.g., a distributed server system such as that provided to
users by Yahoo! Inc., or they may be part of disparate orga-
nizations. Each server system generally includes at least one
server and an associated database system, and may include
multiple servers and associated database systems, and
although shown as a single block, may be geographically
distributed. For example, all servers of a world server system
may be located in close proximity to one another (e.g., in a
server farm located in a single building or campus), or they
may be distributed at locations remote from one another (e.g.,
one or more servers located in city A and one or more servers
located in city B). Thus, as used herein, a “server system”
typically includes one or more logically and/or physically
connected servers distributed locally or across one or more
geographic locations; the terms “server” and “server system”
are used interchangeably.

The search server may be configured with one or more page
indexes and algorithms for accessing the page index(es) and
providing search results to users in response to search queries
received from client systems. The search server system might
generate the page indexes itself, receive page indexes from
another source (e.g., a separate server system), or receive
page indexes from another source and perform further pro-
cessing thereof (e.g., addition or updating of the context iden-
tifiers).
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The world model may be stored in any format, provided
that entity models therein can be linked to each other by
navigable relationships. Where the world server system
includes multiple servers, multiple copies of the world model
may be provided in physically separate data stores, or differ-
ent servers may access the same data store. In addition, in
some embodiments, the world server system may provide
multiple independent world models, with entities in a given
world model being unrelated to entities in any other world
model.

Computer code for implementing aspects of the present
invention can be C, C++, HTML, XML, Java, JavaScript, etc.
code, or any other suitable scripting language (e.g.,
VBScript), or any other suitable programming language that
can be executed on client system 120 or world system 160 or
that can be compiled to execute on client system 120 or world
server system 160. In some embodiments, no code is down-
loaded to client system 120, and needed code is executed by
a server (e.g., server 160), or code already present at client
system 120 is executed.

World Model Overview

As noted above, the world model stored in world model
data store 162 is made up of interrelated entity models 164.
Any type of real-world entity can be represented by an entity
model 164. Each entity model is advantageously imple-
mented as a data structure that provides access to information
about a real-world entity that the node represents. Many types
of real-world entities can be represented, including people,
places, other tangible things, events, communities, busi-
nesses, and thoughts.

Like any collection of interrelated data objects, world
model 162 can be represented visually using a network graph,
with each node representing an entity model 164 and each
edge representing a relationship between entity models. For
instance, FIG. 2 is a network graph illustrating a world model
200 that represents entities relevant to a real-world event
according to an embodiment of the present invention.

Node 202 represents the event, in this example a mayoral
election. The candidates (Alice and Bob) are represented as
nodes 204 and 206, respectively, each of which has a “par-
ticipant” relationship to election node 202. Other participants
in the election include voter Joe (node 208) and voter Jane
(node 210). The election takes place in a city (node 212).
Candidates Alice and Bob, as well as voters Joe and Jane, all
live in this city, as indicated by “lives in” relationships con-
necting each of nodes 204, 206, 208, 210 to city node 212.

Each candidate has a community of supporters, and these
communities are also represented in world model 200: a
community of Alice supporters is represented by node 214,
and a community of Bob supporters is represented by node
216. Voter Jane (node 210), who supports candidate Bob, is
linked to the community of Bob supporters (node 216) by a
“member” relationship; similarly, voter Joe (node 208), who
supports candidate Alice, is linked to the community of Alice
supporters (node 214). In this example, the community of
Bob supporters is organizing a rally (event node 218) in
support of Bob’s candidacy. The rally (node 218) is linked to
its organizers (node 216) via a “sponsored by” relationship
and to its subject, candidate Bob (node 206), by a “subject of”
relationship.

World model 200 can also represent abstract ideas, such as
the candidates’ positions on issues. Ideas are represented as
“thought” nodes and can be linked to the person who holds
them via a “held by” relationship. For example, node 220
represents the idea “cut spending,” which is held by candidate
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Alice (node 204), while node 222 represents the idea
“increase taxes,” which is held by candidate Bob (node 206).

World model 200 is not limited to a single event; the full
complexity and scope of interrelationships that exist in the
real world can be modeled. For instance, voters Jane and Joe
are also interested in science fiction, and both are linked to a
community of science fiction fans (node 230). This commu-
nity may also have other members, including people who live
in different cities and who are not involved in the election
represented by node 202. Accordingly, it is to be understood
that while simple examples are used herein for purposes of
illustration, a world model can be used to model any portion
of'the real world with any degree of complexity and detail that
may be desired.

World model 200 advantageously allows a user to navigate
among related entities. For example, a user interested in the
mayoral election might first retrieve node 202, then follow the
relationship links to identify the candidates, Bob and Alice
(nodes 204 and 206). The user might retrieve these nodes,
then follow further links to thought nodes 220 and 222 to
learn about the candidates’ positions. The user might also
follow the “focus” links to the respective communities of
supporters (nodes 214 and 216) of the candidates. From there,
the user might engage in discussion about the candidates,
learn about an upcoming rally in support of a candidate (node
218), and so on. As described below, some relationships may
be navigable in both directions while others are navigable in
only one direction.

In addition, the world model advantageously enables a user
to send a message to any entity represented therein. For
example, in world model 200 a user can send a message to
candidate Bob (node 206) to ask a question about Bob’s
position on some issue. The user can also send a message to a
non-person entity; for example, the user might send a mes-
sage to the election (node 202), e.g., to volunteer as a poll
worker, or to the city (node 212). Messages to non-person
entities are advantageously routed to a world-model partici-
pant who is responsible for maintaining the corresponding
node in the world model, as described below.

Entity Model

Anembodiment of entity model 164 will now be described.
In one embodiment, entity model 164 is implemented as a
data structure that can reference other entity model data struc-
tures, e.g., using labels, pointers or other suitably persistent
references, thereby allowing relationships among entity mod-
els to be defined. Particular languages and conventions for
implementing data structures not critical to the present inven-
tion, and any suitable language may be used.

In some embodiments, each entity model is assigned to one
of a predetermined set of categories, where each category
represents a class of entities (or abstractions) existing in the
real world. For example, in embodiments described herein,
seven categories are used: (1) Person, for entity models rep-
resenting individual human beings; (2) Businesses, for entity
models representing commercial enterprises, non-profit orga-
nizations, or individuals acting as providers of goods or ser-
vices; (3) Place, for entity models representing geographic
locations such as buildings, cities, states, nations, and so on;
(4) Thing, for entity models representing other tangible things
such as consumer goods; (5) Community, for entity models
representing groups of people united by a common interest or
characteristic; (6) Thought, for entity models representing a
tangible expression of an opinion, idea, or other mental prod-
uct; and (7) Event, for entity models representing occurrences
such as elections, natural disasters, sports events, and so on.
In addition, some embodiments may also provide subcatego-
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ries within some or all categories. For instance, the Business
category could have subcategories corresponding to different
kinds of businesses (e.g., restaurants, retailers, service pro-
viders) and so on. Subcategories may be further subdivided;
e.g., a “restaurant” subcategory could have sub-subcategories
for different types of food.

In the real world, entities are interrelated, and relationships
between entities may be of different types. For instance, a
person might be an owner of a business or an employee of a
business. To reflect such relationships, the world model
advantageously defines types of relationships that may exist
among entity models belonging to the same or different cat-
egories. By way of illustration, FIG. 3 shows a matrix 300
illustrating some relationship types that may be defined
among the seven categories described above. In FIG. 3, an
entity model belonging to the “row” category 302 can be
related to an entity model belonging to the “column” category
304 by any of the relationships in the intersection cell 306. For
instance, cell 308 indicates that a Person entity model can be
“owner of”” a Business entity model, “employed by” a Busi-
ness entity model, or a “customer of”” a Business entity model.

In one aspect, Person entity models can have trust (or
friendship) relationships with each other; a Person entity
model may trust another Person entity model or be trusted by
another Person entity model. In this aspect, the world model
can include features of a conventional social network. Unlike
a conventional social network, however, the world model
allows other types of entities, not just users, to be included as
full participants in the network, thereby providing additional
avenues for categorizing, filtering and retrieving information.

Many of the relationships in FIG. 3 are logically reciprocal;
for instance, if Person P is employed by Business B, then it
can be inferred that Business B is the employer of Person P.
However, it should be noted that not all relationships are
logically reciprocal; for instance, Person P might trust Person
Q even though Person Q does not trust Person P. In addition,
any relationship may be defined as being navigable in one or
both directions. Allowed directions of navigation may be
determined automatically (e.g., based on relationship type),
or they may be manually defined (e.g., by the managers of
various entity models).

It is to be understood that the categories and relationships
described herein are illustrative and that alternative embodi-
ments of the present invention may provide any combination
of categories and relationship types; such combinations may
include all, some or none of the above categories and rela-
tionship types and may also include other categories and/or
relationship types not specifically mentioned herein.

In addition to relationship and category information, an
entity model advantageously stores other information about
the real-world entity it represents. For example, FIG. 4 is a
block diagram showing components of an entity model 400
according to an embodiment of the present invention. Entity
model 400 includes a core section 402 that defines the entity
being modeled. Core section 402 in this embodiment includes
the name of the entity, a category label, a unique entity iden-
tifier (ID), and an ID of a manager for the entity. The name is
advantageously understandable to a human user and specific
to the real-world entity being modeled (e.g., “Joe’s Restau-
rant,” “Eiffel Tower,” “Yahoo! Inc.””). The category label
denotes the type of real-world object that entity model 400
represents and may be selected from a group of predefined
categories (e.g., the seven categories described above). The
entity ID, which need not be understandable to a human user,
is unique to each entity model 400 in the world model. In one
embodiment, the entity ID is automatically generated by
world server 160 when entity model 400 is created. Any
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scheme for generating IDs may be used, provided that each
entity model 400 in a given world model has a different entity
1D, allowing the entity ID to be used as a reference to identify
related entity models as described below.

The manager ID uniquely identifies one or more “entity
managers,” i.e., real-world persons responsible for maintain-
ing entity model 400 by interacting with world server 160 in
the participant capacity. Only the entity manager (or in some
embodiments a world model administrator) is authorized to
delete or modify an existing entity model, although other
participants in the world model can create, modify or delete
relationships between existing entity models as described
below. In some embodiments, the entity manager is required
to have a service account with the provider of world server
160, and a user name associated with that account may be
used as the manager ID.

The manager ID advantageously also defines a communi-
cation channel to the entity manager. For instance, in embodi-
ments where world server 160 is maintained by an organiza-
tion that also provides e-mail, IM or other communication
services and where the entity manager is a user of such ser-
vices, the manager ID might be an e-mail user name, IM
screen name or any other profile name used by a particular
person to identify himself or herself to the communication
services. In other embodiments, the manager ID might be a
fully-qualified e-mail address (e.g., user@server.com), an IM
screen name qualified by a service provider, or any other
identifier of a communication channel to a person.

In other embodiments, the manager ID may be a pointer or
other reference to a Person entity model that represents the
entity manager qua participant in the world model, and the
Person entity model may provide an e-mail address, IM
screen name or other information that can be used to commu-
nicate with the entity manager.

Structured metadata section 406 stores a number of field-
value pairs related to the real-world entity being modeled.
The metadata fields may depend on the category to which the
entity model belongs. For instance, in the case of a Person,
metadata fields might include name, age, sex, address, occu-
pation, or the like. In the case of a Business, metadata fields
might include location, telephone number, type of business,
or the like. Metadata fields may be varied as desired. In some
embodiments, some or all of the structured metadata fields
may be user-defined.

Entity model 400 also includes a content section 404. Con-
tent section 404 provides content (or links to content) that
pertains to the real-world entity being modeled. In preferred
embodiments, some or all of this content may be stored on
servers other than world server 160, and content section 404
advantageously includes references (e.g., a URL or other
identifier) to external content. Content for inclusion in section
404 may be selected by the entity manager, or they may be
automatically added or updated. In some embodiments, por-
tions of content section 404 are automatically updated while
others are manually updated.

Any type of content related to the entity may be linked. For
instance, media content item 410 provides references to
media content such as photographs or other images of the
real-world entity, audio or video clips featuring the real-world
entity, or clips reporting on or discussing the real-world
entity. Blog item 412 provides references to blogs or blog
entries that discuss or were authored by the real-world entity.
Web page item 414 provides references to web pages pertain-
ing to the real-world entity. It is to be understood that there is
no requirement that all possible types of content be linked to
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a particular entity model and that links to other types of
content may also be provided in addition to or instead of the
types described herein.

In some embodiments, references to all available content
related to the real-world entity (or links to such information)
may be collected in content section 404. In other embodi-
ments, references to particularly significant or representative
information may be selected for inclusion in content section
404. For instance, if the real-world entity is the Eiffel Tower
(for which thousands of photos are available on the Web), one
might choose to include references to a few representative
photos rather than references to every available photo. Simi-
larly, if the real-world entity is a corporation, one might
choose to selectively reference the corporation’s Web site, a
current stock market quote, and a small number of recent
news items reporting on the corporation’s activities rather
than attempting to reference every Web page that mentions or
discusses the corporation.

Feedback section 408 stores evaluative information about
the real-world entity that may be contributed by participants
in or users of the world model. For example, as described
below, users may be invited to rate their experience with the
real-world entity (e.g., from zero to five stars) and/or to pro-
vide free-text comments (also referred to herein as reviews)
on the real-world entity. Such user feedback is advanta-
geously collected by world server 160 and incorporated into
feedback section 408 of the corresponding entity model. In
one embodiment, feedback section 408 includes an aggregate
rating derived from all received user feedback and also pro-
vides access to the comments. In some embodiments, a com-
ment on one entity can be represented as a Thought entity
model, and feedback section 408 may contain a reference to
that Thought entity model. The Thought entity model advan-
tageously provides a communication channel to the user who
submitted the comment.

Entity model 400 also defines at least one communication
channel 420 for communicating with the entity model’s man-
ager or for communications pertaining to the entity (either the
real world entity or the entity model). These channels advan-
tageously define communication paths that can be activated
by a user who retrieves entity model 400 from world model
data store 162; the path can be defined by specifying a com-
munication medium to be used and a particular destination
within that medium. For instance, in one embodiment, com-
munication channels 420 may include any or all of: an e-mail
channel 422 specifying a username and mail server; an IM
channel 424 specifying an instant messaging service and a
screen name; a chat room channel 426 specifying a service
provider and chat-room name; or a message board channel
428 specifying a service provider and a message board name.

Preferably, at least one channel is defined as the default
communication channel (indicated by the telephone symbol
409 in FIG. 4), and messages sent via this channel are deliv-
ered to the manager of the entity model. For example, if the
manager identifier in core section 402 of data structure 400
correlates to a user name jdoaks on an e-mail system Y.com
(which may be under common control with world server
160), e-mail channel 422 can be defined to transmit e-mail
messages to jdoaks@Y.com. Similarly, if the manager iden-
tifier correlates to a screen name JoeDFood on an IM system
YIM (which may be under common control with world server
160), then IM channel 424 can be defined to transmit an
instant message to JoeDFood via system YIM.

Other channels can be defined to facilitate multi-user dis-
cussion of the real-world entity to which the model pertains
(or possibly discussion of the entity model). For example, a
chat room channel 426 may be defined, and a user who has
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retrieved entity model 400 from world model data store 162
can use channel 426 to enter a chat room and discuss the entity
in real time with other users. Message board channel 428 may
be configured to allow users to post messages about the entity
and to view and respond to postings from other users.

Relationships section 430 defines relationships between
the entity model and other entity models in the world model.
For example, relationship section 430 may store “Entity ID-
Rel” pairs, where “Rel” denotes one of the defined relation-
ship types (e.g., as shown in FIG. 3) and “Entity ID” is the
entity ID of the related entity model. Relationships may be
defined by the manager of entity model 400, by a team of
administrators employed by an operator of world server 160,
or by automatic processes for detecting relationships between
entities; examples are described below.

For navigation purposes, each relationship is advanta-
geously defined as a unidirectional (outgoing) reference. For
example, a Business entity model might have an “employer
of” reference to a Person entity model for each of its employ-
ees. Bidirectionally navigable relationships between a pair of
entity models can be established by defining an appropriate
relationship within both entity models; e.g., whenever an
“employer of” relationship from a Business entity model to a
Person entity model is defined, a corresponding “employed
by” relationship from that Person entity model to that Busi-
ness entity model can also defined.

History section 440 may be used to store historical infor-
mation about entity model 400, such as its date of creation
and/or last modification, identifier of the participant who
created it, information pertaining to updates (e.g., a log of
what was changed and when), and so on. Historical informa-
tion about the real-world entity would advantageously be
provided through content section 404 (e.g., through a refer-
ence to a Web page describing the real-world entity’s history).
Insome embodiments, history section 440 is available for any
user to review; in other embodiments, access is restricted to
the entity manager and world model administrators. History
section 440 may be automatically updated when entity model
400 is modified, as described below.

It will be appreciated that the entity model data structure
described herein is illustrative and that variations and modi-
fications are possible. Some or all elements described herein
may be omitted, and elements not described herein may be
added or substituted without departing from the spirit or
scope of the invention.

In some embodiments, a group of persons can share
responsibility for maintaining an entity model. For example,
a manager ID might correspond to an e-mail list name that
forwards received messages to multiple recipients. Alterna-
tively, the entity model data structure may support a list of
entity managers, with a manager ID being provided for each
manager. In some embodiments, communications directed to
the entity may be forwarded to every manager ID in the list of
entity managers; in other embodiments, one manager ID may
be designated to receive incoming communications directed
to the entity, while other manager IDs can be used to modify
the entity model but not to receive communications directed
to the entity.

Entity Managers and Virtual IDs

As noted above, each entity model 400 has an entity man-
ager, i.e., a specific real-world person responsible for main-
taining that entity model 400. The entity manager is advan-
tageously identified using a virtual ID that is associated with
the real-world person; in one embodiment, the virtual ID
might be a username selected by the real-world person for
purposes of interaction with world server 160.
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In some embodiments, the virtual ID is a reference to a
Person entity model 400 in the world model. The virtual ID
may also be an e-mail user name, a fully qualified e-mail
address (e.g., including a domain name), an IM screen name,
or any other information usable to define a communication
channel to the entity manager. Note that in the case of a Person
entity model that represents a world-model participant, the
virtual ID is advantageously of the latter type. For Person
entity models representing historical figures or other non-
participants, the virtual identifier may be a reference to a
Person entity model that does represent a participant.

A real-world person who is a world-model participant may
choose to create multiple Person entity models to represent
himself or herself in the world model. For example, the par-
ticipant may choose to have separate Person entity models
reflecting different real-world roles (e.g., career, social, fam-
ily, etc.) that the person may have. The participant can elect to
use the same communication channel for each of his or her
Person entity models or to use different communication chan-
nels for different Person entity models. For instance, the
participant may choose to direct communications related to
her career to one e-mail address and communications related
to her social activities to a different e-mail address.

Further, each Person entity model may provide different
information about the real-world person it represents. Since a
user of the world model can navigate relationships from vari-
ous entity models to a Person entity model, the use of multiple
Person entity models can help an individual control access to
his or her personal information. For instance, a participant
might choose to provide information his or her age and sex in
a “personal” Person entity model but not in a “career” Person
entity model.

By way of illustration of the connection of a real-world
participant to a world model, FIG. 5 is a network diagram
illustrating a participant 500 (dotted oval) in relationship to a
world model 502. Participant 500 maintains two Person entity
models 504, 506. In this example, Person entity model 504 is
associated with a “career” role and has a virtual ID that directs
communications to a work e-mail address (vidl @work.com);
person entity model 506 is associated with a “social” role and
has a virtual ID that directs communications to a home e-mail
address (vid2@home.net). It is to be understood that both of
these e-mail addresses are owned by participant 500.

“Career” entity model 504 has relationships to other entity
models that reflect real-world relationships between partici-
pant 500 and other real-world entities. For example, partici-
pant 500 is employed by Work, Inc. This relationship is
reflected in the “employment” relationship (line 510)
between “Career” entity model 504 and a Business entity
model 508 that represents Work, Inc. It should be noted that
participant 500 might or might not be the entity manager for
Business entity model 508

Similarly, a thought by participant 500 related to her work
can be represented as a Thought entity model 512. The dashed
arrow 514 (labeled “mgr”) indicates that participant 500, via
her “Career” entity model 504, is the manager of Thought
entity model 512. For instance, suppose that participant 500
wrote an article on the future of her industry; that article (or a
link to it) could be included in Thought entity model 512 (e.g.,
in information section 408 as shown in FIG. 4). Any user of
world server 160 can locate the Thought entity model 512
corresponding to the article and contact the author (partici-
pant 500) by initiating communication with the entity man-
ager of Thought entity model 512, as described below.

FIG. 5 also illustrates a number of other relationships. For
example, participant 500 is a member of a bowling league and
also a volunteer for a non-profit organization (NPO). These
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relationships are reflected by the relationships between
“Social” entity model 506 and entity models 520, 522 that
represent the bowling league (as a Community) and the NPO
(as a Business), respectively. Participant 500 also owns a pair
of bowling shoes; that brand of shoes is represented by a
Thing entity model 524. Her (in this case favorable) opinion
of'these shoes is reflected in a Thought entity model 526 that
is related to Thing entity model 524 and also to “Social” entity
model 506. In one embodiment, Thought entity model 526 is
referenced in feedback section 408 of Thing entity model
524, and the content of Thought entity model 526 is made
accessible via Thing entity model 524 (as described below).

It is to be understood that FIG. 5 is illustrative and not
limiting. A participant in the world model may choose how
many Person entity models to maintain and the purposes for
which each will be used. In some embodiments, an “alias”
relationship may be definable between Person entity models
that represent the same real-world person, allowing naviga-
tion among such Person entity models.

Creating and Updating Entity Models

Creation and updating of the world model will now be
described. In preferred embodiments, the world model is
created and updated by creating and updating the interrelated
entity models, and world-model participants can create and
update entity models via client application 125 (FIG. 1),
which interacts with world-builder module 165 of world
server 160.

FIG. 6 is a flow diagram of a process 600 for adding an
entity to a world model according to an embodiment of the
present invention. During process 600, a world-model par-
ticipant provides data defining a new entity model 400 to
world-builder module 165 of world server 160. Data may be
provided using a suitable graphical user interface (e.g., a form
with various text fields, pull-down menus, check boxes, radio
buttons or the like), a sequence of prompts requesting par-
ticular information, or the like. It will be appreciated that a
particular user interface is not critical to the present invention,
and design of suitable user interfaces will be straightforward
in view of the present description.

Process 600 begins when a world-model participant
accesses world-builder module 165 of world server 160 (step
602). Step 602 may include a participant authentication (e.g.,
login) procedure, downloading code from world server 160,
or the like, and may further include issuing a specific instruc-
tion to initiate creation of a new entity model.

At step 604, the participant selects a category for the new
entity model 400, e.g., from a list of predefined categories.
The selected category may be used to control various options
at subsequent steps, such as which structured metadata fields
are available or required, which types of relationships to other
entity models can be defined, etc.

At step 606, the core information for entity model 400 is
completed. For example, the participant may specify a name
for the new entity model and may be prompted to identify one
or more entity managers. In some embodiments, the partici-
pant who creates the entity model is identified as manager by
default; the participant may be allowed to identify one or
more co-managers. The entity ID is advantageously auto-
matically generated by world-builder module 165 and may be
generated during step 606 or another step in process 600 (e.g.,
when the new entity model is added to world model data store
162).

At step 608, the participant inputs structured metadata 406
for the new entity model 400. In some embodiments, certain
fields of structured metadata may be required for some cat-
egories of entity models. For example, for a Business entity
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model, “Business Type” and “Location” fields may be
required. Other fields might be optional, e.g., for a Person
entity model, a “Birthdate” or “Age” field might be optional.
Where user-defined metadata fields are supported, the user
may input both the field name and an associated value.

At step 610, the participant populates content section 404
by linking content items with the new entity model 400. In
one embodiment, the participant may specify a URL, a title,
and a type (e.g., media, web, blog, etc.) for each content item
to be linked. In other embodiments, other techniques for
locating and identifying information items may be substi-
tuted. For instance, in one alternative embodiment, the par-
ticipant may provide actual content rather than a reference
thereto.

At step 612, the participant defines at least one communi-
cation channel 420 for the entity model 400. For example, a
GUI may present a list of check boxes for selecting one or
more channels. Some or all of the channels may be pre-
addressed; e.g., an e-mail or IM address might be automati-
cally generated from the entity manager’s user name. Other
channels might not be pre-addressed and step 612 may
include prompting the participant to complete the address.
For instance, the participant can be prompted to provide a
name or other identifier for a chat room or message board
communication channel. The participant may also be
prompted to select a communication channel to be used for
communication directed to the entity.

At step 614, relationships of the new entity model 400 to
existing entity models 400 in world model data store 162 are
defined. In one embodiment, some relationships are auto-
matically defined, e.g., based on structured metadata fields
provided at step 608. For instance, if the metadata includes a
“Location” filed, a relationship to a Place entity model rep-
resenting that location can be automatically defined. The
participant can also select other entity models 400 and define
relationships to those entity models 400. In some embodi-
ments, the participant might access a search-and-navigation
interface to world model data store 162 in order to identify
entity models that should be related. The search-and-naviga-
tion interface may include a network view, similar to FIGS. 2
and 5, as well as other components; examples of search-and-
navigation interfaces are described below.

Depending on the nature of the relationship, the new entity
model or the existing entity model or both might be modified.
For instance, it may be desirable to require that certain rela-
tionships be navigable in both directions (e.g., from employer
to employee and vice versa). In such cases, when the relation-
ship is defined from the new entity model 420 to an existing
entity model 400, it is useful to automatically modify the
existing entity model 400 to support navigation in the reverse
direction.

At step 616, after all information has been entered, the
participant commits the new entity model to world model data
store 162. After the entity model has been committed, it
becomes accessible to other users via various search and
navigation interfaces and tools, examples of which are
described below. In some embodiments, the new entity model
is stored on client system 120 during process 600 and com-
municated to world server 160 at step 616.

It will be appreciated that the entity model creation process
described herein is illustrative and that variations and modi-
fications are possible. Steps described as sequential may be
executed in parallel, order of steps may be varied, and steps
may be modified or combined. In some embodiments, a cre-
ation GUI may be designed as a series of sequentially-dis-
played forms, with each form containing controls and
prompts for entering different types of information (e.g., core
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data on a first form, metadata on a second form, etc.), with
“Back™ and “Next” controls allowing the creator to navigate
among the series of forms until all desired information has
been entered. Other interfaces may also be substituted. In
addition, while process 600 has been described with reference
to the components and organization of entity model 400 of
FIG. 4, it is to be understood that process 600 may be adapted
for use with different data structures.

World builder module 165 advantageously also supports
modification of an entity model 400 that is already in world
model data store 162. The modification process may be gen-
erally similar to process 600, except that the modification
process would begin with the participant retrieving an exist-
ing entity model from data store 162 and operating the user
interface to make changes to the existing information, which
can be displayed on the various forms or elsewhere for the
participant’s convenience.

In preferred embodiments, modification to content section
404 and communication channels section 420 for an existing
entity model can be made only by the entity manager of that
entity model. Where content section 404 provides a link to
external content (e.g., a web page or site), modification of the
external content is not controlled by world server 160. Feed-
back section 408 is advantageously not modifiable by the
entity manager; instead, any user or participant can add feed-
back information to any entity model 400, and feedback infor-
mation can be removed only by a world model administrator.

In some embodiments, world builder module 165 auto-
matically updates history section 440 for entity model 400.
For instance, history section 440 may be automatically popu-
lated with creation information (date, time, creator’s ID) dur-
ing step 616 of process 600; additional entries may be added
whenever modifications are committed to world model data
store 162.

As noted above, in some embodiments, some or all rela-
tionships 430 between two entity models 400 might be modi-
fiable by the entity manager of either entity model. For
example, if the manager of an entity model “A” adds a bidi-
rectionally navigable relationship to an entity model “B,”
then entity model B can be automatically modified to include
a reciprocal relationship to entity model A, regardless of
whether entity models A and B have the same manager. This
automated approach avoids any need for multiple entity man-
agers to coordinate their updates while still providing reliable
bidirectional navigation for some or all relationships. In pre-
ferred embodiments, the world model administrator defines
rules for which relationship types are automatically bidirec-
tionally navigable.

Building a World Model

It is contemplated that world model data store 162 can be
initially empty and that its content can be developed over time
by the activities of various world model participants. To
attract users to become participants and provide information
to world model data store 162, it may be helpful for world
model administrators (e.g., employees of the organization
supporting world server 160) to seed data store 162 with
entity models for various objects. For example, an existing
Internet-based information and communication service pro-
vider may have amassed a directory of businesses, events,
places, communities, things, people, and/or thoughts. Infor-
mation from that directory can be used to define entity models
for any or all of the directory items, thereby seeding data store
162.

Some or all of the entity models might initially be managed
by a world model administrator. A participant may request to
become manager of a particular entity model, with the request
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being granted or not at the administrator’s discretion. For
instance, in the case of a Business entity model, the admin-
istrator might consider whether the user is affiliated with the
real-world business represented by the entity model. In addi-
tion, in some embodiments, world model administrators may
assume ongoing responsibility for creating and maintaining
certain entity models representing entities of general interest
for which it is difficult to identify an appropriate individual to
act as manager (e.g., entity models representing news events
such as elections or natural disasters).

In some embodiments, the world model administrator has
full access to all entity models in data store 162. The world
model provider may define rules governing the content and
appropriate use of entity models, and the administrator can
advantageously modify or remove any entity model found to
be in violation of such rules.

In some cases, entity models might be automatically
updated to reflect changes in real-world relationships that can
be detected by or reported to world server 160. For example,
suppose that a communication service provider maintains
world server 160 and also offers registered users the ability to
join various Internet-based common-interest groups (e.g., via
a service such as Yahoo! Groups). The world model advanta-
geously includes a Community entity model for each group
and a Person entity model for each registered user of the
communication service provider. If a registered user joins a
group, that transaction can be reported to world server 160,
which can modify the Person and/or Community entity mod-
els to reflect the user’s membership in the group.

User Interaction with World Model

A user, who in preferred embodiments might or might not
be registered with the provider of world server 160, can
access world model data store 162 to facilitate information
retrieval in a variety of contexts. FIG. 7 is a flow diagram ofa
process 700 for user interaction with world model data store
162 according to an embodiment of the present invention.
Process 700 may be implemented in system 100 of FIG. 1 by
world search module 126 of client application 125, which
interacts with query response module 166 of world server
160.

At step 702, the user submits a query to world server 160.
In one embodiment, the user navigates a conventional Web
browser to a page providing a search interface to world server
160 and submits the query via this page. The search interface
page may allow the user to specify keywords and to limit the
search for those keywords to the entity name or to a particular
structured metadata field. The user may also be able to restrict
the search to a particular category of entities, indicate a pref-
erence for entities located near a specified geographic loca-
tion, require a minimum aggregate rating, or the like. In some
embodiments, the search interface page provides a form with
various prompts to assist the user in formulating a query.
Conventional form interfaces or other interfaces for searching
structured data can be used.

In another embodiment, the user may submit a query to
world server 160 indirectly, e.g., by submitting a conventional
query, such as a list of terms, via a conventional search inter-
face to search server 170, which forwards the query to world
server 160. The user might or might not be informed in
advance that the query is to be forwarded.

At step 704, the search is performed. In one embodiment,
world server 160 uses one or more of the query terms as
keywords for searching corresponding elements of the entity
model data structure. In some embodiments, world server 160
may apply heuristic algorithms to determine which
element(s) of the entity model data structure to search based
on the
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query terms and other settings provided by the user. Where
world server 160 interacts with search server 170, e.g., receiv-
ing queries forwarded by search server 170, search server 170
may execute a conventional Web search in parallel with the
world model search.

At step 706, search results, including links to matching
entity models from world model data store 162, are returned
to the user, e.g., in the form of a search results Web page
listing the matched entity models. In embodiments where a
conventional Web search is performed in parallel with the
world model search, the matched entity models may be
returned in a separate section of the results page. The list is
advantageously provided in a format that enables the user to
select an entity model for more detailed viewing, for instance
by clicking on a hyperlink. Viewing of entity models is
described below.

In some embodiments, the matched entity models might be
returned in a format other than a list. For example, where the
user has requested a “local” search, i.e., a search that is
constrained in some way by a geographic location, or where
world server 160 has inferred that a local search is desired,
matched entity models might be shown by reference to loca-
tions on a map. A map of the local area can be displayed, and
icons on the map (numbers, other symbols, thumbnail
images, or the like) can be placed on the map to identify
locations of real-world entities corresponding to the matched
entity models. The icons may be clickable hyperlinks allow-
ing the user to select an entity model for viewing; a viewing
interface is described below. In other embodiments, a net-
work graph similar to those of FIGS. 2 and 5 might be used to
display the matching entity model as well as related entity
models; nodes in the graph may be clickable hyperlinks. In
still other embodiments, an appropriate result format (e.g.,
list, geographic map, network graph, or other formats) may be
selected heuristically based on characteristics of the search
query, or the user may be prompted to select a format.

At step 708, the user selects an entity model of interest,
e.g., by clicking on the link to that entity model. At step 710,
an “entity view” is displayed. The entity view advantageously
displays information from the entity model in a user-readable
form. In preferred embodiments, the user can interact with the
displayed information to explore the world model. For
instance, the user may be able to retrieve information and user
feedback about the entity, communicate directly with the
entity, or navigate to related entity models in the world model.

By way of example, FIG. 8 illustrates an entity view imple-
mented as a Web page 800 according to an embodiment ofthe
present invention. The entity name 802 (“Joe’s Restaurant™)
is shown at the top. A still picture, animation, video clip,
audio clip or one or more other media item 804 may be
included in page 800. This item can be selected from media
content section 410 of data structure 400. Selection of a media
item to be displayed as item 804 is advantageously controlled
by the manager of the entity model.

Section 806 displays selected fields from structured meta-
data 406 of data structure 400, thus providing basic factual
information about the entity (e.g., location, hours, and the like
in the case of a business). In some embodiments, the entity
manager may select which metadata fields are displayed. In
other embodiments, the selection of metadata fields to display
depends at least in part on the entity category, and the entity
model creation interface (described above) may include indi-
cators as to which fields will appear on page 800. A link may
be provided for viewing additional metadata.

Web site links 808 advantageously provide links to the Web
sites identified in Web Pages section 414 of entity model 400.
The initial display may be limited to a small number (e.g., 2,
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5, 10) of links, and a “More” button or other control may be
provided to allow the user to view additional links.

Section 810 provides feedback information 408 about the
entity. The average rating for the real-world entity is shown at
811, and a link 812 enables the user to read previous reviews
(or comments) from other users. The previous comments may
be displayed in a separate Web page or expanded in-line in
page 800 as is known in the art. Where the previous comments
are stored as Thought entity models, a communication chan-
nel to the user who posted the comment is advantageously
defined (as is the case for all entity models), and the comment
listing advantageously provides a control for activating the
communication channel to the commenter. Thus, a user with
questions about another user’s comment can communicate
directly with that user.

Another link 813 is provided to enable the user viewing
page 800 to submit feedback on Joe’s Restaurant. Link 813
may direct the users to a feedback form of generally conven-
tional design, prompting the user to enter a rating (e.g., zero to
five stars) as well as free-text comments. In some embodi-
ments, only registered world-model participants who have
signed in to world server 160 are authorized to submit feed-
back, and a user who selects link 813 without being signed in
may be prompted to sign in before submitting feedback.

In one embodiment, world server 160 processes the feed-
back form by creating a Thought entity model representing
the new comment; the new Thought entity model is related to
the entity model that is the subject of the review (e.g., via a
reference in feedback section 408), and the user/participant
who contributed the review is identified as the entity manager
and is authorized to update or remove the feedback informa-
tion. The new Thought entity model advantageously also has
a “thought by” relationship to the Person entity model corre-
sponding to that user/participant.

In preferred embodiments, the entity manager for a given
entity model cannot submit feedback on that entity or remove
feedback submitted by other users. This restriction advanta-
geously prevents the manager from selectively removing
negative feedback or loading the entity model with positive
feedback To prevent abuse of the feedback feature, world
model administrators advantageously are authorized to
remove feedback items that are determined to be inappropri-
ate (e.g., items that are irrelevant to the entity, obscene, abu-
sive, or the like). A mechanism for reporting inappropriate
feedback to the administrators may also be provided, e.g., via
a link on the page displaying the feedback.

Link 814 opens the default communication channel
defined in section 420 (e.g., an e-mail to jdoaks@y.com),
enabling the user to communicate with the entity. In one
embodiment, link 814 is operable to open an application
program for the appropriate communication channel (e.g., an
e-mail program) with the entity-manager’s address pre-in-
serted. In other embodiments, a Web-based communication
form for sending e-mail or instant messages to an unidentified
recipient might be used. In some embodiments, neither page
800 nor the communication form actually displays the user ID
of the entity manager; thus, from the user’s perspective, the
user is simply sending a message to the entity.

Link 816 allows the user to view related entity models. In
one embodiment, following link 816 opens a window that
displays a network graph of entities related to the currently
viewed entity (Joe’s Restaurant in this example); such a dis-
play may be somewhat similar to FIGS. 2 and 5 described
above, and each node may be a clickable (or otherwise select-
able) link. In some embodiments, all related entity models up
to some maximum degree of separation (e.g., 2) from the
current entity may be shown. In other embodiments, interface
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control elements may be provided either on page 800 or on the
network graph page to enable the user to specify criteria for
selecting entities to be shown. For instance, a user might be
able to request a view of other businesses (or specific kinds of
businesses such as stores or movie theaters) located in the
same city as the currently viewed entity. In an alternative
embodiment, the user may select the format for displaying the
related entities; options may include a list format, a map
format, a network graph format, and so on.

Search link 818 allows the user to perform a Web search
using the entity name. In some embodiments, selecting link
818 instructs world server 160 to formulate a query and
submit the query to search server 170. The query advanta-
geously includes the entity name and may also include other
search terms selected from the structured metadata 406 or
other portions of entity model 400. In some embodiments, the
user may be prompted to add search terms or to edit the search
terms generated by world server 160.

An entity view interface advantageously enables a wide
variety of interactions with a particular entity, including com-
munication with the entity as well as viewing and providing
feedback about the entity. Use of the particular interfaces
described herein is not required.

USE-CASE EXAMPLES

To illustrate some ways in which world server 160 can
facilitate everyday tasks, specific use-case examples will now
be described. In these embodiments, world server 160 may
provide situation-specific interface tools (e.g., a “Service
Locator” tool, a “Travel Planner” tool and so on) to guide a
user through these various scenarios as well as other sce-
narios. It is to be understood that these examples are not
intended to limit the scope of the present invention.

Example 1
Finding a Service Provider

The user advantageously begins by identifying a location
(e.g.,astreet address, or just a city and state, ora zip code) and
the type of service sought (e.g., plumber, landscaping, dog-
walking). World server 160 performs a search for matching
entity models and displays the results for the user. In one
embodiment, results are displayed on a map of the local area,
with icons marking the locations of local providers of that
service. The icons advantageously reflect the aggregate rating
of each provider, e.g., by using color coding or different
symbols. Each icon is advantageously implemented as a navi-
gable link to an entity view page.

Based on this information, the user can select one of the
icons, thereby navigating to an entity view page for the cor-
responding entity model (e.g., page 800 of FIG. 8). As
described above, the entity view page allows the user to
review any information that was included in the entity model
by the service provider, to review feedback supplied by other
users, and to communicate directly with the service provider.
When finished learning about one provider, the user can
return to the map view to select another provider, eventually
reaching an informed decision as to which provider to use.

Example 2
Planning a Vacation

The user advantageously begins by identifying a destina-
tion (e.g., Paris, France). Identifying a destination can be
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supported by a suitable map-based interface, text-based inter-
face, or other type of interface as desired. Next, the user
identifies a category of information in which he is interested
(e.g., hotels, attractions, events, getting there), e.g., by select-
ing from a menu of options. World server 160 performs a
search for matching entity models and displays the results.
Again, the results may be displayed using icons on a map of
the destination area, and the icons can be coded to reflect
aggregate ratings of each matching entity model. The icons
are navigable links, and user can select any of these icons to
learn more about the corresponding entities (e.g., via entity
view page 800 of FIG. 8 or other suitable interface). It should
be noted that, in addition to business establishments such as
hotels or restaurants, the user can also learn about tourist
attractions (e.g., the Eiffel Tower) or events (e.g., the Tour de
France) that are connected with the selected destination, pro-
vided that those entities have corresponding entity models in
the world model.

Example 3
Shopping

In preferred embodiments, the world model enables a rich
collection of related information about material goods, in part
by supporting relationships between Thing entity models,
including “type of” relationships. By way of example, FIG. 9
is a network graph showing world model entities related to
digital cameras according to an embodiment of the present
invention. “Digital camera” node 902 is a high-level Thing
entity model. “DP-27" node 904 and “500-PX” node 906 are
lower-level Thing entity models that represent particular
models of digital cameras (the model names used herein are
arbitrary and are not intended to represent any actual camera).
Nodes 904 and 906 are connected to node 902 by a bidirec-
tional “type of” relationship. Thus, a user interested in digital
cameras can find node 902 and navigate to the nodes repre-
senting various models.

A high-level Thing entity model may contain little infor-
mation beyond references to related (e.g., “type of’) entities.
In some embodiments, a high-level Thing entity model might
provide some content, e.g., an explanation of how digital
cameras work or definitions for various technical specifica-
tions commonly associated with digital cameras. Such con-
tent might be provided on a separate Web page, and a link to
that Web page can be included in the high-level Thing entity
model. The high-level Thing entity model may also include
feedback that relates to digital cameras generally (e.g., pros
and cons of digital versus film cameras, the importance or
unimportance of high pixel counts, etc.).

Content particular to a specific camera model (e.g., a prod-
uct review) is advantageously linked to the lower-level Thing
entity model (e.g., nodes 904, 906) representing that camera.
In some embodiments, structured metadata for the lower-
level Thing entity model may include fields for technical
specifications (e.g., number of pixels, memory medium,
zoom capability), price information (e.g., highest or lowest
price from the linked-to sellers, or a price range), or the like.
In some embodiments, world server 160 may provide the user
a listing of camera models, and the user may be able to sort or
filter the listings based on any of this metadata. Information
about a particular camera, including technical specifications,
feature comparisons to other cameras, and product reviews,
may also be made available via Web pages, with links to such
Web pages being included in the low-level Thing entity mod-
els. Like other entity models, “DP-27" node 904 and “500-
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PX” node 906 may contain or link to feedback information,
such as user ratings and reviews.

Nodes 904 and 906 advantageously provide “made by”
relationship links to the respective manufacturers (nodes 908,
910) of the models represented and “sold by” relationship
links to various dealers (nodes 912, to 912,) that sell each
camera model. The user can follow the “made by” link to
learn more about the manufacturer or a “sold by” link to learn
more about the dealers who sell the camera, e.g., pricing and
shipping policies, etc. The user can also review any feedback
on the dealers and manufactures that was provided by other
users; such feedback may address issues such as whether a
certain dealer is reliable, whether a manufacturer’s warranty
service is good, and so on.

To further enhance the shopping experience, world server
160 may provide tools for assembling and managing shop-
ping-related data across multiple entities. For example, when
the user views the “500-PX” entity page, the page may
include a table listing the linked-to dealers and their current
prices and terms of' sale (e.g., shipping charges, taxes), as well
as user ratings of the dealers. Such information can facilitate
comparison shopping.

In some embodiments, nodes 904 and 906 might also pro-
vide “owns” links for Person entity models (nodes 916, to
9165) representing people who own that model of camera.
The “owned by” links are advantageously created by partici-
pants who own the camera in question and are willing to
discuss their experiences. A user who is interested in a par-
ticular camera model can follow an “owned by” link and
communicate directly with someone who already owns that
model.

Example 4
Enhancement of Search Results

As noted above, world server 160 may communicate with
a search server 170 that is of generally conventional design. In
some embodiments, search results generated by search server
170 may be enhanced using information from world server
160. For instance, suppose that a search result includes a URL
that is identifiable as belonging to a particular company or
product. The search result page may be modified to include a
link to the corresponding Business or Thing entity model
(assuming one exists in world model data store 162). The link
advantageously leads to an entity view page such as page 800
of FIG. 8, enabling the user of search services to become a
user of the world model and interact with the entity.

Similarly, search server 170 may provide a yellow pages
search service. During execution of a yellow-pages search,
the search results page may be enhanced by providing a link
to the entity models for any businesses that have correspond-
ing entity models in world model data store 162. Again, this
link advantageously leads to an entity view page, allowing the
user to interact with the business.

In these embodiments, the user performing the search
might not be aware of world server 160; searching of world
model data store 162 may be done automatically. Such auto-
matic search enhancement may be used to attract new users to
explore and ultimately to become participants in the world
model.

Example 5
Learning about People

Various existing Internet-based services allow users to
search for other people. For example, online employment
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services allow job-seekers to post their resumes and employ-
ers to search the resumes for candidates matching the employ-
er’s hiring criteria. In some embodiments of the present
invention, such services can be enhanced by providing links
to a Person entity model corresponding to the candidate. An
interested employer can interact with the Person entity model
to learn information that is not in the candidate’s resume. For
instance, the Person entity model might link to samples of the
candidate’s past work or to comments from other users who
have worked with the candidate in the past. The Person entity
model also provides a convenient communication channel by
which the interested employer can contact a candidate
directly.

It should be noted that any Internet-based introduction or
interest-matching service might be similarly enhanced. For
example, a user who posts a personal ad to an Internet dating
service might include a link to her Person entity model, allow-
ing interested users of the Service to interact with the Person
entity model to learn more about or communicate directly
with the poster. As another example, a user who is considering
joining an online community (or a user who is already a
member) might be able to interact with Person entity models
for various members of the community to learn more about
them.

In preferred embodiments, each user controls the dissemi-
nation of his or her Person entity model(s). For example, a
job-seeker would decide whether to link a Person entity
model to a resume or profile at all and if'so, which ofhis or her
entity models to use. In some embodiments, different com-
ponents within a Person entity model may have different
privacy settings so that the user can selectively make personal
information available to some, but not all, fellow users.

Further Embodiments

While the invention has been described with respect to
specific embodiments, one skilled in the art will recognize
that numerous modifications are possible. For instance, the
entity model is not limited to any particular data structure or
content, and any content may be stored within the entity
model or stored elsewhere and referenced by the entity
model. The categories of entities represented may be varied
from those described herein, and other communication chan-
nels may be used instead of or in addition to specific channels
mentioned herein. A world model may be implemented via an
Internet-based service or on other networks, and the ability to
modify the world model may be restricted or not as desired.

The embodiments described herein may make reference to
Web sites, pages, links, and other terminology specific to
instances where the World Wide Web (or a subset thereof)
serves as a repository of information external to the world
model data store or where interfaces to the world model data
store rely on tools and protocols developed for the Web (e.g.,
HTTP and HTML). It should be understood that the systems
and processes described herein can be adapted for use with a
different information repository (such as an electronic data-
base or document repository) and that entity models are not
required to link to or otherwise reference any external infor-
mation sources. Suitable interfaces for a world model data
store may be developed using any available tools and proto-
cols. The particular interfaces described herein are illustra-
tive, and different interfaces may be substituted.

In addition, the invention has been described with refer-
ence to computer systems having particular hardware and
software elements. It is to be understood that other systems
with different combinations of hardware and/or software
components could also be implemented.
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Thus, although the invention has been described with
respect to specific embodiments, it will be appreciated that
the invention is intended to cover all modifications and
equivalents within the scope of the following claims.

What is claimed is:

1. A computer system for providing information about an
entity to a user, the system comprising:

a world model data store configured to store a plurality of
interrelated entity models for a plurality of different
categories, each of the entity models being associated
with one of the plurality of different categories, the
categories including two or more of: a person, a busi-
ness, a place, tangible things, communities, thoughts
and events, the entity models containing information
defining relationships between other entity models of
the different categories about a corresponding one of a
plurality of entities,

each entity model further having core data that defines each
entity being modeled including the name of the entity, a
category label, a unique entity identifier and a manager
identifier, the entity model further including content sec-
tion data that includes media content links to audio or
video clips relating to the entity, web log content links to
web log entries that discuss the entity or are authored by
a writer associated with the entity, the entity model fur-
ther includes a feedback section that stores evaluative
information about the entity contributed to the entity
model by at least one outside party providing an expe-
rience feedback, the entity model further including inter-
related entity data to store feedback related to a corre-
sponding entity of the same category;

each entity model further having an associated communi-
cation channel for initiating direct electronic communi-
cation with a manager responsible for that one of the
plurality of entity models, wherein the direct electronic
communication comprises the identifier of the manager
together with the information contained in the requested
one of the plurality of entity models;

aworld server networked to the world model data store, the
world server being configured to receive a user request
for an entity model, to return the information contained
in the requested entity model including related entity
models based on defined relationships to entity models
of different categories; and

a set of instructions executed on a processor, wherein the
set of instructions executed on the processor enable the
user to access the communication channel associated
with the requested entity model and return the manager
identifier together with the content section data associ-
ated with the requested entity model.

2. The computer system of claim 1 wherein the user request
includes a search query specifying a property for the infor-
mation contained in the entity models and wherein the world
server is further configured to identify, as the requested entity
model, an entity model for which the contained information
matches the property specified in the search query.

3. The computer system of claim 1 wherein the user request
includes a request for entity models classified in one of the
predefined categories.

4. The computer system of claim 1 wherein the entity
models are interrelated by relationships having a plurality of
relationship types.

5. The computer system of claim 4 wherein each relation-
ship between two entity models is navigable in at least one
direction.
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6. The computer system of claim 5 wherein the user request
includes a request for entity models that are related to a first
entity model by a user-specified relationship type.

7. The computer system of claim 1 wherein the information
contained in at least some of the entity models further
includes structured metadata describing the corresponding
entities, the structured metadata including a plurality of fields
and associated values.

8. The computer system of claim 7 wherein the user request
includes a request for entity models having a user-specified
value for one of the fields of the structured metadata.

9. The computer system of claim 1 wherein the information
contained in at least some of the entity models further
includes feedback information relating to the corresponding
entities, the feedback information being provided by users of
the computer system.

10. The computer system of claim 1 wherein the informa-
tion contained in at least some of the entity models further
includes a reference to content related to the corresponding
entities.

11. A computer-implemented method for providing infor-
mation to a user, the method comprising:

defining in a data store, a plurality of interrelated entity

models for a plurality of different categories, each of the
entity models being associated with one of the plurality
different categories, the categories including two or
more of: a person, a business, a place, tangible things,
communities, thoughts and events, the entity models
containing information defining relationships between
other entity models of different categories about a cor-
responding one of a plurality of entities;

defining, in the data store, each entity model further having

core data that defines each entity being modeled includ-
ing the name of the entity, a category label, a unique
entity identifier and a manager identifier, the entity
model further including content section data that
includes media content links to audio or video clips
relating to the entity, web log content links to web log
entries that discuss the entity or are authored by a writer
associated with the entity, the entity model further
includes a feedback section that stores evaluative infor-
mation about the entity contributed to the entity model
by at least one outside party providing an experience
feedback, the entity model further including interrelated
entity data to store feedback related to a corresponding
entity of the same category;

associating with each of the plurality of entity models in the

data store a communication channel for initiating direct
electronic communication with a manager responsible
for that one of the plurality of entity models, wherein the
direct electronic communication comprises the identi-
fier of the manager together with the information con-
tained in the requested one of the plurality of entity
models;

receiving, at a world server, a user request for an entity

model,;
returning, by the world server, the information contained in
the requested one of the plurality of entity models
including related entity models based on defined rela-
tionships to entity models of different categories; and

executing a set of instructions executed on a processor,
wherein executing the set of instructions performs the
steps of: automatically enabling the user to access the
communication channel associated with the requested
entity model and returning the identifier of the manager
together with the information contained in the requested
one of the plurality of entity models.
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12. The method of claim 11 wherein enabling the user to 15. The method of claim 11 wherein the user request
access the communication channel includes: includes a search query specifying a property for the infor-
providing to the user a form for entry of input to be com- mation contained in the entity models, the method further

municated; comprising;
receiving input from the user via the form; and 5 identifying, by the world server, as the requested entity
transmitting the received input to the manager via the com- model, an entity model for which the contained infor-
munication channel. mation matches the property specified in the search

13. The method of claim 12 wherein the communication query.

channel is selected by the manager.
14. The method of claim 12 wherein the communication 10
channel is selected from a group consisting of an e-mail
channel and an instant messaging channel. * ok ® % %





