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IGANERATRYERS BARCH RESULTS BASED ON DETERMINED RELATIONSHIPS
BETWEEN DATA OBJECTS AND USER CONNECTIONS TO IDENTIFIED
DESTINATIONS

BACKGROUND OF THE INVENTION

FIELD OF THE INVENTION
The present invention relates to search systems. In particular, the present invention relates
to systems such as web-based search resources that respond to a request for information by

presenting to a user an ordered list of likely search results that enable a user to reach a desired

destination.

DESCRIPTION OF THE RELATED ART

Businesses and organizations spend substantial resources on an annual basis in order to
employ information systems that improve the availability and accessibility of information relevant
to specific needs. Early information systems focused on database management schemes, where
information Wés stored and classified using database management systems in order to obtain search
results in response to specific database queries. Exemplary database management system vendors
have included Oracle Corporation, IBM Informix®, Sybase®, Microsoft (e.g., Access and SQL
Server) etc.. Such database management systems, however, required some knowledge of the
database query syntax, the organizational structure of the database, and knowledge of the available
search keys for performing a database query. Hence, the earlier database management systems
required some user expertise, rendering such systems as user friendly for less experienced users.

More recent search technologies have employed a web-based search model, where corporate
directories can be searched using a web-based search model. For example, companies such as IBM,
Google, and X1 have created context search engines which consolidate and present data based on
user queries. For example, Figure 1A is a diagram of a web page 10a displaying a search result 12a
in response to a search query 14a utilizing search technology available from Google, Inc., for
example at the website address "maps.google.com”. As illustrated in Figure 1A, the search result
12a is displayed in the form of a location on a map, where the location is determined based on
applying the search query 14a to a map database (illustrated on the web page 10a as originating from
NAVTEQT), The web page 10a includes additional search links 16a, 16b that enables a user to

further refine the search, for example by entering a business type as a secondary query 14b in order
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the primary search results 12a.

Consequently, a particularly advantageous feature of existing search technologies is the
availability of applying context information that reorders priorities of information as usage patterns
of the search results change. In addition, existing search technologies utilize information reputation,
where user selection in response to a search query is sent as a feedback mechanism to the search
engine to assist the search engine as identifying the user selection as a “better response” to the
search query.

A fundamental deficiency of the above-described search technologies is that the search
technology performs a search of stored data such as database records or static web objects.
However, a fundamental component of business operations involves identifying and locating
individuals who are able to solve a relevant business problem. Businesses invariably‘rely on
individual persons (or groups of persons) who are recognized as being experts on a given business
matter. For this reason businesses and other organizations establish management hierarchies and
organizational structures in order to classify individual persons as being associated with or experts
on a given business matter. ‘

Consequently, software-based systems have been developed to improve the ability of
businesses and other organizations to provide reliable techniques for storing the classification of
individual persons relative to business matters. For example, software applications known as
contact managers have been used in order to enable an individual to maintain records of individuals
and their respective attributes. Contact manager programs, such as Microsoft® Office Outlook®
from Microsoft Corp. and Palm® desktop from Palm Source, Inc., enable an individual user to
maintain contact records of persons deemed relevant by the user (i.e., contacts), each record
enabling the user to input and store the corresponding information related to the contact such as
telephone number, address, e-mail, and notes related to the contact. The contact managers also
include search capabilities, enabling the user to identify a contact based on entering a search query.
In all cases, however, the contact manager applications require manual input of data for the contacts,
with limited group sharing based on the system.

As apparent from the foregoing, however, if there is no explicit reference to the individual
as being relevant to a given business problem (e.g., for example based on an organizational chart
or in a contact manager), the ability to identify that individual as being essential to solving a given

business problem may not be known without collective knowledge within the business. Hence,
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- pl(ﬁlﬁl%l‘ﬂ§é§1’vmg“ﬁtééﬂrﬁ“q‘hé's within a business often may begin with announcements (e.g., mass e-

mails) inquiring if anyone knows a person knowledgeable on the given business problem.

Another form of a contact manager is present in call center applications, where a business
such as a customer support center integrates all of its operations into a single system which monitors
calls, transactions, and integrates the transactions within a knowledge database. This variation of
a database system, however, typically relies on a highly structured database, and therefore does not
really apply itself to general business cases where an employee is attempting to find an expert for
a given business issue.

Hence; existing technologies have concentrated either on user information (e.g., database
or web searching), or user communications (e.g., identifying attributes of a contact or an incoming

calling party at a call center).

SUMMARY OF THE INVENTION

In view of the foregoing, there is a need for an arrangement that integrates the context-based
search abilities of existing search technologies, with contact-based technologies that identify
contacts that are responsible for information, or that identify historical transactions associated with
an individual. In particular, there is a need for an arrangement that enables context-based searching
to be performed not only based on searching for relevant data objects, but also based on searching
user associations having been established based on prior transactions among users.

In other words, every action performed by an individual can be viewed as a transaction that
may establish an association between seemingly unrelated objects, for example the individual
viewing a document and immediately thereafter initiating a phone call to a destination party. If the
transactions of viewing the document for a given length of time and placing the phone call to the
destination party for another length of time can be recorded as respective artifacts of the individual
acts, including any time interval between viewing the document and initiating the phone call, then
over time the evaluation of multiple artifacts relative to viewing the document and placing phone
calls to that same destination party may establish a strong correlation between the specific document
and the destination party. Consequently, it would be highly desirable that such a strong correlation
between the specific document and the destination party would be reflected in any search for the
specific document, enabling the user performing a search query to learn of the strong correlation of

the destination party to the specific document.
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based on existing data objects (e.g., database entries, web objects, etc.), but also based on artifacts
that represent human decisions in creating and establishing associations between existing data
objects and individuals targeted as necessary for solving a business solution.

There also is a need for an arrangement that enables a system to perform searches on behalf
of the user, where the search result includes individuals having been identified by the system based
on established associations between the identified individuals and searched objects; in other words,
the search result includes identified individuals without the need for any prior knowledge of any of
the identified individuals by the user performing the search.

These and other needs are attained by the present invention, where a search system for a user
performing a search generates an ordered list of destination targets, including identified individuals
and data objects, based on applying auser context to an information context identifying information
and individuals reachable in the system by the user, and applying the user context to a connection
context identifying relationships between chosen destinations throughout the system. The user
context identifies the information the user is seeking (i.e., the search context) relative to the identity
of the user, and the information context identifies destinations accessible by the user, including data
objects and communications-based actions (e.g., voice over IP telephony calls, instant messaging
chat session transcripts). The connection context identifies relationships at least between prior
search contexts and chosen destinations (including data objects and destination addresses for
individuals), and the strength of those relationships determined from artifacts of the chosen
destinations. The portion of the connection context that is relevant to the user context is used to
order the portion of the information context that is relevant to the user context, resulting in the
ordered list of destination targets.

The connection context is established based on identifying artifacts of user actions that
reflect the relationships between the chosen destinations, including chosen destinations having been
chosen independent of any search result (e.g., initiating a Voice over IP Phone call, sending an e-
mail message, paging message, Instant Message, etc.). A relationship also may be established
between a prior search result and a chosen destinations having been identified from the prior search
result. The aggregation of the artifacts determine the strength of the relationships, enabling the
portion of the information context that is relevant to the user context to be ordered according to the
strength of the relationships that are relevant to the user context.

Hence, the search system generates an ordered list of destination targets for the user, based
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well as between prior search contexts and chosen destinations), where the destination targets include
both data objects and identified individuals. Hence, organizations now can deploy search systems
that automatically ascertain relationships between search contexts and individuals, providing a
comprehensive solution for identifying the most valuable “destination targets” for a specific issue
(the search context) customized for a specific user (the user context).

One aspect of the present invention includes a method for searching a system. The method
includes receiving a user context that identifies a search context relative to an identity of a user
seeking a search result. The method also includes identifying a portion of a connection context as
relevant to the user context: the connection context identifies relationships between chosen
destinations reachable throughout the system; each of the relationships has a strength determined
from artifacts of the chosen destinations, and a subset of the artifacts identify destinations having
been chosen independent of any search result. The method also includes generating as the search
result an ordered list of destination targets, including selected identified individuals and selected
data objects determined as relevant to the user context, including ordering the ordered list accordin g
to the portion of the connection context. Hence, the ordered list includes destination targets based
on identified relationships between chosen destinations throughout the system, even if some the
chosen destinations had never been accessed from a search result; consequently, the ordered list of
destination targets is based on relationships, and not limited to prior search results.

Another aspect of the invention provides a method in a system providing data objects and
search services to at least one user. The method includes detecting artifacts representing the user
accessing chosen destinations throughout the system: the chosen destinations include data objects
and address identifiers for reaching identified individuals. The method also includes updating a
connection context that identifies relationships between the chosen destinations. The updating can
be performed by: (1) establishing a relationship between first and second chosen destinations based
on determining a correlation between the artifacts associated with the first and second destinations,
or (2) updating the relationship between the first and second chosen destinations based on
subsequent artifacts, associated with the first and second destinations, indicating selection by the
user subsequent to the establishment of the corresponding relationship. Hence, the determination
of a correlation between the artifacts establishes a relationship that can be relied on for context-
based searching, where the relationship is further refined (e. g., strengthened or reduced) based on

subsequent artifacts.
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description which follows and in part will become apparent to those skilled in the art upon
examination of the following or may be learned by practice of the invention. The advantages of the
present invention may be realized and attained by means of instrumentalities and combinations

particularly pointed out in the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

Reference is made to the attached drawings, wherein elements having the same reference
numeral designations represent like elements throughout and wherein:

Figures 1A and 1B are diagrams illustrating web page search results from conventional
(prior art) search techniques. |

Figure 2 is a diagram illustrating a system architecture that enables the identification of
relationships between chosen destinations in the network, and generation of an ordered list of
destination targets as a search result based on the identified relationships, according to an
embodiment of the present invention.

Figure 3 is a diagram illustrating in further detail the identification of relationships between
chosen destinations in the network of Figure 2 based on user transactions and user context,
according to an embodiment of the present invention.

Figure 4 is adiagram illustrating the filtering of connection context and information context,
based on applying a user context, in order to obtain the ordered list of destination targets, according
to an embodiment of the present invention.

Figure 5 is a diagram illustrating a method of obtaining the ordered list of destination targets
based on a user context, according to an embodiment of the present invention.

Figure 6 is a diagram illustrating an exemplary search result in the form of a web page
providing an ordered list of destination targets, according to an embodiment of the present

invention.

BEST MODE FOR CARRYING OUT THE INVENTION
Figure 2 is a diagram illustrating a system architecture that enables the identification of
relationships between chosen destinations in a network 20, and generation of an ordered list of
destination targets, according to an embodiment of the present invention. The network 20 includes

numerous information sources 22 configured for providing access to information for a user. The
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providing services that are associated with supporting the information sources 22, described below.
The network 20 also includes a context correlation resource 26, aconnection context storage 28, and
an information context storage 30. As described below, the context correlation resource 26 is
configured for generating a search result, in response to receiving a user context from a user
interface device 21 and that includes a search context relative to a user identity. The search result
includes an ordered list of destination targets including identified individuals and selected data
objects determined as relevant to the user context. |

Aécording to the disclosed embodiment, search results are obtained based not only on
information available to the user, but also on identified relationships between chosen destinations
throughout the network 20, where the term "chosen destinations" refers to any destination in the
network 20 (e.g., a data object, destination address for an individual via a specific device) that has
been chosen (i.e., selected) for access or retrieval by a user of the network 20. As illustrated in
Figure 3, chosen destinations 32 can be in many forms, depending on the specific user transaction
and the context of the transaction.

As illustrated in Figures 2 and 3, the information sources 22 provide various types of
information to the user, depending on the user device (e. g., 21, 27,31, etc.) and the information
being requested. For example, a given information source 22 may be implemented in the form of
an access server configured for providing user access to information according to a prescribed
device protocol (e.g., a call manager providing network access to a wired or wireless IP telephone
31, a paging server providing network access with a pager or wireless e-mail device 27, a unified
client, e-mail or instant messaging server, the meeting server, etc.); alternately the information
source 22 may be implemented as an information server configured for supplying requested
information to the user in response to a specific request (e.g., the directory database server, the
voicemail server, transcripts or diagrams from the meeting server, e-mail messages or instant
messaging transcripts from the e-mail or instant messaging server, etc.).

As illustrated in Figures 3 and 4, the chosen destinations 32 are recognized to have
relationships among each other based on user transactions 34. In particular, user transactions can
be detected in the form of artifacts (e.g., placing a phone call to a chosen destination, accessing an
e-mail message as a chosen destination, accessing a web page or other web object as a chosen
destination, etc.). The relationships between chosen destinations 32 are established by the context

correlation resource 26, or any other network element confi gured for monitoring network activity
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be T and keerdeliing Bt ot betationships, such as the Application Oriented Network System (AONS)

24. An example of the AONS 24 is the commercially available Application-Oriented Network
(AON) technology from Cisco Systems, Inc., including for example the commercially available

Cisco Catalyst® 6500 Series AON module, and the Cisco 2600/2800/3700/3800 series AON

" module.

The relationships between chosen destinations 32 are established by the context correlation
resource 26 or the AONS 24 based on determinin g acorrelation between the artifacts of user actions
associated with the respective destinations. As illustrated in Figure 4, the information with respect
to the relationships 36 between the chosen destinations, including identification of the chosen
destinations 32, the nature of the relationship, the strength of the relationship, the quality of the
relationship, etc., can be stored as metadata 38 in the connection context storage 28.

At aminimum, the context correlation resource 26 or the AONS 24 may store the connection
context metadata 38 in the connection context storage 28 as tuples that identify the two related
chosen destinations 32 (e.g., 32b and 32c¢); in this case, the correlation strength between the two
related chosen destinations 32 (e.g., 32b and 32c) can be identified based on the number of times
that the same tuples (e.g., 32b and 32c) are stored in the connection context storage 28; hence, the
strength could be determined based on identifying the number of times that the same tuples (e.g.,
32b and 32¢) are stored. More sophisticated storage techniques may include the context correlation
resource 26 or the AONS 24 storing metadata in the connection context storage 28 that includes
multiple fields, for example the chosen destination identifiers, the strength of the relationship 36
using a prescribed quantifiable metric, as well as any attributes that identify the nature in which the
chosen destinations were accessed (e.g., search context, access device attributes, user attributes,
etc.). As described below, the connection context 38 may include metadata that identifies the
relationship 36 between a prior search context 40 and a chosen destination 32a resulting from the
corresponding search result,

The relationships 36 are continually updated by the context correlation resource 26 or the
AONS 24 based on subsequent detected artifacts that indicate the relative strength of the
relationship. The subsequent detected artifacts may be based on independent events such as
accessing an e-mail followed by initiating a telephone call (e. g., in the case of chosen destinations
32b and 32c), or may be based on refining é prior search context 40 by a user refining his or her
search to a more precise context to narrow a prior search.

Hence, the connection context storage 28 includes metadata that identifies the connection
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‘@'S“Hthé’éﬁ'(gééﬁ"ﬂegtmatlons 32, namely the relationships between the chosen destinations
32 that are reachable throughout the system 20‘. The connection context 38 includes both the
relationships 36 of chosen destinations 32b, 32c that are independent of any search result, as well
as the relationships 36 between prior search results 40 and chosen destinations 32a resulting from
the search result. | |

As illustrated in Figure 4, the context correlation resource 26 is configured for generating
a search result 42 based on identifying selected identified individuals 44 and selected data objects
46 from an information context 48. In particular, the context correlation resource 26 receives a user
context 50 that includes a search context 52 and a user identity 54. The term “user context” refers
to a search context 52 that is relative to the identity 54 of the user seeking a search result,

The connection context resource 26 is implemented as executable code that is executed by
a processor within a processor-based device 25. One exemplary implementation would involve a
user of a keyboard or pointing device 21, having logged into the computer terminal with his or her
identity 54, entering a search string 52; in this case, the context correlation resource 26 of Figure
2 could be implemented as a locally-executable resource (e.g., Google Desktop) having a graphic
user interface (GUI) 23a that enables the user to enter a search query. Another exemplary
implementation of the context correlation resource 26 could involve the device 25 being
implemented as a web-based search portal implemented on a web server, including an HTTP
interface 23b that enables a registered user to send an HTTP post that includes the search context
52, for example as illustrated with respect to Figures 1A and 1B: the user identity 54 may
accompany the HTTP post, implemented at the client device using a data structure referred to as a
cookie, or implemented as a server-side data structure that determines the identity 54 of the user
based on prescribed parameters (e.g., user device address, etc.).

Still another exemplary implementation of receiving a user context 50 may involve a
combination of different services, for example determining a user identity 54 at a communications
terminal based on presence information sent by the presence server 29 of Figure 2: the presence
server 29 may determine the identity 54 of the user at the terminal based on electronic detection of
an employee badge or visitor badge worn by the user, etc.. In this case, the terminal may be as
simple as an electronic map offerin g directory or map services, or an IP Phone that permits directory
queries, message access based on the presence information, etc..

Still another exemplary implementation of receiving a user context 50 may involve a third-

party request 52 sent from one location with instructions to send the results 42 on behalf of the user
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rﬁma‘ﬂﬁ use by the user (as detected by the presence server 29).

Hence, the user context 50 identifies, relative to the identity 54 of the user, the search
context 52 that describes the information that the user is seeking.

In response to receiving the user context 50, the context correlation resource 26 identifies
the selected identified individuals 44 and the selected data objects 46 that are relevant to the user
context 50 based on applying the user context 50 to the information context 48 stored in the
information context storage 30. The information context 48 is metadata that identifies all
destinations in the system 20 that are accessible by the user. In other words, the information context
48 identifies all the individuals and data objects that are accessible to the user via the various
information sources 22.

The context correlation resource 26 applies the user context S0 to the information context
48 in order to identify the portion 55 of the information context 48 that is relevant to the user
context 50, including the selected identified individuals 44 and the selected data objects 46. The
correlation context resource 26 orders the portion 55 of the information context 48 relevant to the
user context 50, described below, and presents the search results 42 as an ordered list a destination.
targets.

Assuming that the ordered list of destination targets 42 is presented to the user with an
option to further refine the search, and the user chooses to refine the search (e.g. by narrowing the
search query, or choosing a hyperlink to select “more like this”), the context correlation resource
26 receives the updated user context 50 as having an updated search context 52 that reflects the
refined search. Once the user accesses a chosen destination (e.g., either by selecting a hyperlink
within the ordered list of destination targets 42, or by independently initiating a Voice over IP call),
the artifact of the user choosing the chosen destination 32a is stored with the most recent updated
search context 52 as a prior search context 40 within the connection context 38.

As apparent from the foregoing, the prior search context 40 can include at least the search
context 52 (e.g., the search string) with no attributes related to the user identity 54. The search
context 52 may include various search parameters, including the search string, time of day, date,
etc.. Certain anonymous user attributes also may be added to the prior search context 40, for
example user class (e.g., engineer, sales, management, or legal personnel), as well as user device
type, device location, etc.. If desired, the entire user context 50 may be stored as the prior context
40, including the user identity 54.

Hence, the connection context 38 identifies relationships between chosen destinations

10
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having been a destination target within a search result 42. As described previously, the user context
50 is applied to the information context 48 in order to determine the portion 55 that is relevant to
the user context 50. The user context 50 also is applied by the context correlation resource 26 to
the connection context 38 in order to identify the portion 56 of the connection context 38 that is
relevant to the user context 50.

The context correlation resource 26 orders the portion 55 of the information context 48 that
is relevant to the user context, with the portion 56 of the connection context 38 that is relevant to
the user context 50, in order to generate the ordered list of destination targets 42, illustrated in
Figure 6.

Figure 5 is a diagram illustrating the method of establishing relationships between chosen
destinations, and generating a search result based on the determined relationships, according to an
embodiment of the present invention. The steps described in Figure 5 can be implemented as
executable code stored on a computer readable medium (e.g., a hard disk drive, a floppy drive, a
random access memory, a read only memory, an EPROM, a compact disk, etc.), or propagated via
a computer readable medium (e.g., a transmission wire, an optical fiber, a wireless transmission
medium utilizing an electromagnetic carrier wave, etc.).

As described previously, a user typically registers in step 60 with the context correlation
resource 26 via a user device. The registration may be active (e.g., user logs into the device
executing the context correlation resource 26 with user identifier and password), or passive‘based
on predetermined user assignment settings (e.g., user device preconfigured to be used exclusively
by the user). Note, however, that registration of the user’s personal identity is not necessarily
required, as anonymous users also can utilize the disclosed search system. In this case, access device
registration may be substituted in place of user registration, where the access device address is used
to establish the “user identity” (i.e., the anonymous user of the VoIP telephone having the device
address 919-555-1234), and where access device location can be used to establish a relationship
with other access devices (e.g., access devices within a room, access devices within a prescribed
distance of each other, etc.). In this case, relationships can be established based on an anonymous
user accessing the network 20 using various access devices 21, 27, 31 that are known to be located
at the same office desk.

Hence, use of the term “user” is applicable to both a “registered user” (having registered

according to step 60), and an “anonymous user” that has not registered his or her personal identity,

11
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The context correlation resource 26 registers in step 62 with the various access devices, for
example based on registering an Application Programming Interface (API) 64 with each of the
devices. For example, exemplary API commands for use by the information sources 22 on behalf
of the context correlation resource 26 via the API 64 may include commands such as download all
log entries identifying prior device-specific accesses by the user to chosen destinations (synchronize
chosen destinations), notify context correlation resource 26 upon detection of any updates to the
information context (e.g., user storing or modifying a file in the network 22), notify context
correlation resource 26 upon detection of user accessing a chosen destination 32.

Consequently, the registration by the context correlation resource 26 with the information
sources 22 causes each information source 22 to not only present the chosen destination 32 to a user,
but also to notify the context correlation resource 26 when the user is presented with the information
(i.e., the chosen destination 32). Alternatively, if the AONS server 24 is implemented in the
network 20, use of APIregistration may be unnecessary: the AONS 24 is configured for monitoring
all data packets traversing the network and associating the packets with applications using the
packets, resulting in an intelligent management of transactions. Hence, since the AONS 24 tracks
network activity and knows the information that is being sought by a user, the AONS 24 can
independently update the relationships 36 in the connection context storage 28 based on detecting
the artifacts in the form of packets sent to and from the user device.

Assume in step 66 that the context correlation resource 26 receives the user context based
on the user of the user device having registered with the context correlation resource 26 to establish
user identity 54, and entering a search string as the initial search context 52. As described
previously, the context correlation resource 26 may be implemented as an executable software

resource locally within the user's device, or remotely as part of a web server providing search

services. The context correlation resource 26 applies in step 68 the user context 50 as a filter onto

the information context 48 in order to obtain the portion 55 of the information context 48 that is
relevant to the user context 50. As recognized in the art, the filtering of the information context 48
may be based on sending queries to available information context of sources, or retrieving cached
filter results. The context correlation resource 26 also applies the user context 50 in step 70 as a
filter onto the connection context 38 in order to obtain the portion 56 of the connection context 38
that is relevant to the user context 50.

The context correlation resource 26 orders in step 72 the information search results 55 with
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including the data objects 46 and the identified individuals 44. As indicated in step 72, the context
correlation resource 26 also may insert artifact tags (e.g., D1, D2) for identifying each destination
target 44, 46, as well as an artifact tag (e.g., U1) for identifying the original user context 50 having
generated the search result 42. If in step 74 the user modifies or refines the user context 50 (U1),
for example by refining the search context 52 (U2) or forwarding the search results to another user
who inherits the search results but uses a different identity 54, the context correlation resource 26
repeats the search operations based on the updated user context (e.g, U1U2). |

Assume that the user does not modify the search results in step 74, but rather performs a
destination choice (D1), for example either selecting a hyperlink within the search result 42, or by
initiating a connection via a registered access device to a destination (e.g., calling an individual
using a voice over IP telephone). As noted previously, each of the access devices are configured
for notifying the context correlation resource 26 with a message (i.e., artifact) in response to
detecting an access by the user to the chosen destinétion according to the corresponding prescribed
protocol. Hence, in the case of a voice over IP telephone call, the call manager 22 will specify the
user initiating the phone call, the destination party (or phone number), the time the phone call was
initiated, and possibly other attributes. such as duration of the call, and whether the call was
transformed into a telephone conference, etc.. Other attributes also may include identifying whether
the call record was stored as a transcript at a specified location. In the case of the user responding
to a web-based query, the artifacts identifying the search result 42 and the chosen link to the chosen
destination may be sent to the context correlation resource 26 as part of the HT'TP post by the user
in accessing the chosen destination via the search results.

In either case, the context correlation resource 26 adds the destination choice artifact (D1)
in step 78 to the connection context 38, enabling the correlation of the relationship 36 between the
user context (U1) 40 and the chosen destination (D1) 32a to be adjusted accordingly.

The relationship 36 between chosen destinations 32b and 32c, or between prior search
contexts 40 and chosen destinations 32a, can be established and updated by numerous
methodologies. For example, the context correlation resource 26 or the AONS 24 may identify that
the same user accessed the chosen destinations 32b and 32c¢ within a measured time interval: the
time interval between the user accessing the chosen destinations 32b and 32c in this example
provides the correlation (i.e., the logical distance) that defines the relationship 36 between the

chosen destinations 32b and 32c. As described previously, access of the chosen destinations 32b
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independent access devices 21, 27, or 31.

Although a single instance of the relationship 36 between the chosen destinations 32b and
32c illustrates a relatively weak correlation, subsequent iterations between the chosen destinations,
especially by different users over time, may in fact strengthen the relationship 36 between the
chosen destinations. Hence, strong correlations may be established based on detecting numerous
instances by different users, where each user, upon accessing the chosen destination 32b (e.g., an
e-mail), within a short time interval (e.g., 5 seconds) accesses the chosen destination 32c¢ (e.g., an
engineer not identified in the e-mail); consequently, over time a strong correlation may be
established that identifies that the chosen destination 32c is important in any access of the chosen
destination 32b, such that any search for the chosen destination 32b should include the chosen
destination 32c¢ as‘ a target destination.

Other techniques of establishing a relationship may include pattern recognition between
different chosen destinations, or any other metric that enables the correlation of the relationship to
be expressed as a logical distance between the two chosen destinations.

Figure 6 is a diagram illustrating search results 42 generated by the context correlation
resource 26 in the form of an ordered list of destination targets, according to an embodiment of the
present invention. The search results 42 include the ordered list of destination targets including a
hyperlink 82 for accessing user profile information for an individual, a hyperlink 84 for initiation
of an IP telephone call to the identified individual, a hyperlink 86 for identifying meeting
availability for the given individual, hyperlinks 88 for sending a message to an individual according
to respective device protocols, hyperlinks 90 for accessing stored documents related to the
individual, and hyperlinks 92 for accessing stored messages related to the individual. The
hyperlinks 90 and 92 are examples of destination targets for data objects 46, and the hyperlinks 82,
84, 86 and 88 are examples of address identifiers 44 for reaching the identified individual.

According to the disclosed embodiment, a search result is presented as an ordered list of
destination targets, including selected identified individuals and selected data objects that are
determined as relevant to the user context, including destinations having been chosen independent
of any search result. Consequently, the search result reflects associations having been established
by users based on user actions independent of access device, without the necessity of any manual

entry or modification of database records.
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P LT L Wik tHedetdded embodiment has been described in connection with what is presently
considered to be the most practical and preferred embodiment, it is to be understood that the
invention is not limited to the disclosed embodiments, but, on the contrary, is intended to cover
various modifications and equivalent arrangements included within the spirit and scope of the

5  appended claims.
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1. A method for searching a system, the method including:

receiving a user context that identifies a search context relative to an identity of a user
seeking a search result;

identifying a portion of a connection context as relevant to the user context, the connection
context identifying relationships between chosen destinations reachable throughout the system, each
of the relationships having a strength determined from artifacts of the chosen destinations, a subset
of the artifacts identifying destinations having been chosen independent of any search result; and

generating as the search result an ordered list of destination targets, including selected
identified individuals and selected data objects determined as relevant to the user context, including

ordering the ordered list according to the portion of the connection context.

2. The method of claim 1, further comprising identifying the selected identified individuals
and the selected data objects, relevant to the user context, from an information context identifying
destinations in the system that are accessible by the user, the destinations including data objects and

connections to identified individuals.

3. The method of claim 2, wherein:

the selected identified individuals specified in the ordered list of destination targets provide,
for a given identified individual, a link to any one of’ user profile information of the given identified
individual, initiation of an IP Phone call to the given identified individual, meeting availability for
the given identified individual, and sending a message to given identified individual;

the selected data objects including a link to any one of accessing stored messages related to
the given identified individual, and accessing stored documents related to the given identified

individual.

4. The method of claim 1, wherein the generating includes inserting within the search result
the user context for submission thereof in response to any search refinement of the search result by
the user, the method further comprising updating the search context of the user context into an
updated search context in response to a detected artifact indicating a new chosen destination by the
user following the search résult, the updated search context reflecting the new chosen destination

relative to the new chosen destination.
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5. The method of claim 4, further comprising generating a second search result that includes
updating the updated search context to a second updated search context in response to subsequent

detected artifacts indicating refinements of the search result.

6. The method of claim 5, further corﬁprising updating at least one of the relationships
identified by the connection context based on the second updated search context identifying a

change in the corresponding strength of the one relationship.

7. The method of claim 4, further comprising receiving the detected artifact from a resource

independent of the search result.

8. The method of claim 4, further comprising updating the connection context based on the
detected artifact identifying a change in the corresponding strength of one of the identified

relationships.

9. The method of claim 1, further comprising:

following generation of the search result, receiving artifacts from a system providing
services to the user independent of the search result, the artifacts identifying chosen destinations not
having been specified as destination targets in the search result; and |

updating selected relationships identified by the connection context based on the received

artifacts.

10. A method in a system providing data objects and search services to at least one user, the
method comprising:

detecting artifacts representing the at least one user accessing chosen destinations throughout
the system, the chosen destinations including data objects and address identifiers for reaching
identified individuals; and

updating a connection context that identifies relationships between the chosen destinations,
the updating including one of:

(1) establishing a relationship between first and second chosen destinations based on

determining a correlation between the artifacts associated with the first and second destinations, and
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subsequent artifacts, associated with the first and second destinations, indicating selection by the

at least one user subsequent to the establishment of the corresponding relationship.

11. The method of claim 10, where the detecting includes:

registering with selected access servers by a context correlation resource, each access server
providing access for a user according to a corresponding device protocol;

detecting, by one of the access servers providing access to the user, an access by the user to
the first chosen destination according to the corresponding prescribed protocol; and

sending a first artifact, representing the access by the user to the first chosen destination, by

the one access server to the context correlation resource in response to the detecting of the access.

12. The method of claim 11, wherein:

the detecting further includes second detecting, by a second of the access servers pro\viding
access to the user, a second access by the user to the second chosen destination according to the
prescribed protocol, and sending a second artifact, representing the access by the user to the second
chosen destination, by the second access server to the context correlation resource;

the establishing including identifying the relationship between the first chosen destination
and the second chosen destination based on an identifiable attribute between the first and second

chosen destinations.

13. The method of claim 11, further comprising:

generating a search result by the context correlation resource, in response to a user context
that identifies a search context relative to an identity of a user seeking a search result, based on
identifying a portion of the connection context as relevant to the user context, and creating as the
search result an ordered list of destination targets based on the portion of the connection context,
the ordered list including selected identified individuals and selected data objects relevant to the
user context, and a search result identifier;

the detecting further including receiving a new artifact includin g the search result identifier,

and an identifier for one of the destination targets chosen by the user from the search result.
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associated with the search result and the one destination target, based on the new artifact.

15. The method of claim 10, wherein the detecting and updating of the connection context
are performed by an Application Oriented Network System configured for monitoring user
transactions, the Application Oriented Network System storing metadata associated with the

connection context in a context connection storage.

16. An executable search resource for searching a system, the search resource comprising:

an interface configured for receiving a user context that identifies a search context relative
to an identity of a user seeking a search result;

a context correlation resource configured for identifying a portion of a connection context
as relevant to the user context, the connection context identifying relationships between chosen
destinations reachable throughout the system, each of the relationships having a strength determined
from artifacts .of the chosen destinations, a subset of the artifacts identifying destinations having
been chosen independent of any search result;

the context correlation resource configured for generating as the search result an ordered list
of destination targets, including selected identified individuals and selected data objects determined
as relevant to the user context, including ordering the ordered list according to the portion of the

connection context.

17. The search resource of claim 16, wherein the context correlation resource is configured
for identifying the selected identified individuals and the selected data objects, relevant to the user
context, from an information context identifying destinations in the system that are accessible by

the user, the destinations including data objects and connections to identified individuals.

18. The search resource of claim 17, wherein:

the selected identified individuals specified in the ordered list of destination targets provide,
for a given identified individual, a link to any one of: user profile information of the given identified
individual, initiation of an IP Phone call to the given identified individual, meeting availability for

the given identified individual, and sending a message to given identified individual;
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the given identified individual, and accessing stored documents related to the given identified

individual.

19. The search resource of claim 16, wherein the context correlation resource is configured
for inserting within the search result the user context for submission thereof in response to any
search refinement of the search result by the user, the context correlation resource configured for
updating the search context of the user context into an updated search context in response to a
detected artifact indicating a new chosen destination by the user following the search result, the

updated search context reflecting the new chosen destination relative to the new chosen destination.

20. The search resource of claim 19, wherein the context correlation resource is configured
for generating a second search result that includes updating the updated search context to a second
updated search context in response to subsequent detected artifacts indicating refinements of the

search result. -

21. The search resource of claim 20, wherein the context correlation resource is configured
for updating at least one of the relationships identified by the connection context based on the
second updated search context identifying a change in the corresponding strength of the one

relationship.

22. The search resource of claim 19, wherein the network interface is configured for

detecting the detected artifact from a resource independent of the search result.
23. The search resource of claim 19, wherein the context correlation resource is configured
for updating the connection context based on the detected artifact identifying a change in the

corresponding strength of one of the identified relationships.

24. The search resource of claim 16, wherein the context correlation resource is configured

for:
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services to the user independent of the search result, the artifacts identifying chosen destinations not
having been specified as destination targets in the search result; and

updating selected relationships identified by the connection context based on the received

artifacts.

25. A system providing data objects and search services to at least one user, the system
comprising:

afirst resource configured for detecting artifacts by users of chosen destinations throughout
the system, the chosen destinations including data objects and address identifiers for reaching
identified individuals; and

a context correlation resource configured for updating a connection context that identifies

relationships between the chosen destinations, the updating including one of:

(1) establishing a relationship between first and second chosen destinations based on
determining a correlation between the artifacts associated with the first and second destinations, and
(2) updating the relationship between the first and second chosen destinations based on
subsequent artifacts, associated with the first and second destinations, indicating selection by the

at least one user subsequent to the establishment of the corresponding relationship.

26. The system of claim 25, wherein:
the system further comprises a plurality of access servers, each providing access for the user

according to a corresponding device protocol, the context correlation resource configured for

registering with the access servers to output artifacts of user actions;

wherein one of the access servers providing access to the user, in response to detecting an

access by the user to the first chosen destination according to the corresponding prescribed protocol,

.sends to the context correlation resource a first artifact representing the access by the user to the first

chosen destination.
27. The system of claim 26, wherein:

asecond of the access servers providing access to the user, in response to detecting a second

access by the user to the second chosen destination according to the prescribed protocol, sends to
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chosen destination;
the context correlation resource configured for identifying the relationship between the first

chosen destination and the second chosen destination based on an identifiable attribute between the

first and second chosen destinations.

28, The system of claim 26, wherein:

the context correlation resource is configured for generating a search result, in response to
a user context that identifies a search context relative to an identity of a user seeking a search result,
based on identifying a portion of the connection context as relevant to the user context, and creating
as the search result an ordered list of destination targets based on the portion of the connection
context, the ordered list including selected identified individuals and selected data objects relevant
to the user context, and a search result identifier;

the first resource configured for receiving a new artifact including the search result
identifier, and. an identifier for one of the destination targets chosen by the user from the search

result.

29. The system of claim 28, wherein the context correlation resource is configured for
updating one of the relationships associated with the search result and the one destination target,

based on the new artifact.

30. The system of claim 25, wherein the context correlation resource is implemented as an
Application Oriented Network System configured for monitoring user transactions, the Application
Oriented Network System storing metadata associated with the connection context in a context

connection storage.

31. An executable search resource for searching a system, the search resource comprising:

means for receiving a user context that identifies a search context relative to an identity of
a user seeking a search result;

meahs for identifying a portion of a connection context as relevant to the user context, and

identifying relationships between chosen destinations reachable throughout the system, each of the
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artifacts identifying destinations having been chosen independent of any search result;
the means for identifying configured for generating as the search result an ordered list of
destination targets, including selected identified individuals and selected data objects determined

as relevant to the user context, including ordering the ordered list according to the portion of the

connection context.

32. The search resource of claim 31, wherein the means for identifying is configured for
identifying the selected identified individuals and the selected data objects, relevant to the user
context, from an information context identifying destinations in the system that are accessible by

the user, the destinations including data objects and connections to identified individuals.

33. The search resource of claim 32, wherein:

the selected identified individuals specified in the ordered list of destination targets provide,
for a given identified individual, a link to any one of: user profile information of the given identified
individual, initiation of an IP Phone call to the given identified individual, meeting availability for
the given identified individual, and sending a message to given identified individual;

the selected data objects including a link to any one of accessing stored messages related to
the given identified individual, and accessing stored documents related to the given identified

individual.

34. The search resource of claim 31, wherein the means for identifying is configured for
inserting within the search result the user context for submission thereof in response to any search
refinement of the search result by the user, the means for identifying configured for updating the
search context of the user context into an updated search context in response to a detected artifact
indicating a new chosen destination by the user following the search result, the updated search

context reflecting the new chosen destination relative to the new chosen destination.

35. The search resource of claim 34, wherein the means for identifying is configured for
generating a second search result that includes updating the updated search context to a second
updated search context in response to subsequent detected artifacts indicating refinements of the

search result.
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b w3 imhe St Hotice of claim 35, wherein the means for identifying is configured for
updating at least one of the relationships identified by the connection context based on the second

updated search context identifying a change in the corresponding strength of the one relationship.

37. The search resource of claim 34, wherein the means for receiving is configured for

detecting the detected artifact from a resource independent of the search result.

38. The search resource of claim 34, wherein the means for identifying is configured for
updating the connection context based on the detected artifact identifying a change in the

corresponding strength of one of the identified relationships.

39. The search resource of claim 31, wherein the means for identifying is configured for:

following generation of the search result, receiving artifacts from a system providing
services to the user independent of the search result, the artifacts identifying chosen destinations not
having been specified as destination targets in the search result; and

updating selected relationships identified by the connection context based on the received

artifacts.

40. A system providing data objects and search services to at least one user, the system
comprising;:

means for detecting artifacts by users of chosen destinations throughout the system, the
chosen destinations includin g data objects and address identifiers for reachin g identified individuals;
and

means for updating a connection context that identifies relationships between the chosen
destinations, the updating including one of:

(1) establishing a relationship between first and second chosen destinations based on
determining a correlation between the artifacts associated with the first and second destinations, and

(2) updating the relationship between the first and second chosen destinations based on
subsequent artifacts, associated with the first and second destinations, indicating selection by the

at least one user subsequent to the establishment of the corresponding relationship.

41. The system of claim 40, wherein:
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Pl ‘f’tx‘éﬁé,fys{er'rf‘fﬂflf?h'e'ir"ctﬁ’mprlses a plurality of access means, each access means for providing
access for the user according to a corresponding device protocol, the means for updating configured
for registering with the access means to output artifacts of user actions;

wherein one of the access means providing access to the user, in response to detecting an
access by the user to the first chosen destination accordin g to the corresponding prescribed protocol,

sends to the means for updating a first artifact representing the access by the user to the first chosen

destination.

42. The system of claim 41, wherein:

a second of the access means providing access to the user, in response to detecting a second
access by the user to the second chosen destination according to the prescribed protocol, sends to
the means for updating a second artifact representing the access by the user to the second chosen
destination;

the means for updating configured for identifying the relationship between the first chosen
destination and the second chosen destination based on an identifiable attribute between the first and

second chosen destinations.

43. The system of claim 41, wherein:

the means for updating is configured for generating a search result, in response to a user
context that identifies a search context relative to an identity of a,user seeking a search result, based
on identifying a portion of the connection context as relevant to the user context, and creating as the
search result an ordered list of destination targets based on the portion of the connection context,
the ordered list including selected identified individuals and selected data objects relevant to the
user context, and a search result identifier;

the means for detecting configured for receiving a new artifact including the search result
identifier, and an identifier for one of the destination targets chosen by the user from the search

result.
44. The system of claim 43, wherein the means for updating is configured for updating one

of the relationships associated with the search result and the one destination target, based on the new

artifact.
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Application Oriented Network System configured for monitoring user transactions, the Application
Oriented Network System storing metadata associated with the connection context in a context

connection storage.

26



PCT/US2006/044247

WO 2007/064469

17

V1 9m31]

mo_‘/

5\

BS[) P SWIT )

{1 ued aes

DIAYN 50020 B

p depy - 916009 5002® N\

\ Q /

UONED0] HES SE 183

09G.Z ON ‘8lInSILO
Py e8I 1Y G20/

‘ 1sSaIppY )

_

pugAq [ auiees [ dew

L JIe N\

uyz)

ezl

fonfoonnannli
1!,

AN R
TTUUU

MBSO oo PR Wd & -

[e207

Q@ h. - SUCNOSIP}8T)

dReH

z

€9}

Q.
__OmeUCmum ues ‘15 uoxumE 01, 10 ,X¥| Jeau w_UuOr__. 32

§35SaUISNq puiq
dew at} yoreag

[ yoseag )l

By ————— ON WeynQ'peoy 480l 4 620/ Q)

OION  jwoy[B007 B[DO0I] SMON SUMoIy SI0EW T

I3

[8907

00D




PCT/US2006/044247

WO 2007/064469

nor#

q1 2In3d1yg

qci-

I

Jauld

ybiojey 9

0rd

SSUPSWRT y, DIAYN 50020 gep dejy - 86009 50020 ,

ﬂo \//\@ \..xm%

galy UONEaioey oje)s m_ /\R

eye ueplop

|
SbEd SO U] e TBWT (R JUld &

12]

K4

Aruu Oy \WWrW Uit v v

ON “Biojey] 'any poomusio) 71 /9
doTS PO0S O30WY 1S9 02

16e-/8¢ (616) - SN 22
ON ‘¥edy ‘P eBejjin eine L0z)
030Uy S0E[A BINE

9EZLHYS (616) - MN I L'y
ON ‘weying ‘yG Aemybi ON 3 2oL @

BSNOH SEL) Wen(

#1945 (616) - MN W GE

ON ‘Wweying ‘GG %Eg: ON 902¥

] ON doUS ToxYg
UOXX] SUOTE]S SES) ‘SUOTE]S 8JIARG 'seliobeen
09G2Z N ‘SllIASLION ‘PY ¥931D 1Y
GZ0/ Jeau uoneys seb Joj synsel Yyoiess

dRH

SUORRIP TS BYl—

AN ‘atsdaoyybnod "6a 31aUm

{8207
ayl

\  kzzdBa jeUM |es07

SESSSUSTAPU ("yoseag ][ o weynq ‘peoy yeei0 yy 5202 |

dew ms yoiess

= uogessed] ) ﬁw O OU

<<BI0N §mz_moo._ o[bo0J SMBN SON0K) SebEW] M




PCT/US2006/044247

WO 2007/064469

3/7

8¢

0€

o3e101§
3X31u0))
s{e}shEliti{sg)

23e101§
1X23U0)) *0Juf

7 2In31

YN

SNOV

201A(]
195

~—1¢

A

BETN 4 ,9EC

O | dl1H | ¢
90IN0saYy yd
UONEB[21107)
90—t xa3u0)
IdV
(swnoureg N4I) e
TT~ -1AS Sun2oN
Yol 1dV o1 IdV
67b I9A33§ b J9A19G
DU ] [FeuwIadIoA

C

IdV

™

IDAIOG
aseqere(]
K1010011(g

¥9

T>te

L

(44

oS

[4

198ed

—t

S
h 4

"IAS

Suideg

IdV

ﬂqu

dv

“IAG

NI

[rew-g

i

IdV

31D

payiun

¥9

774
A

IdV

.Nll\\

1SN
I

1€




PCT/US2006/044247

WO 2007/064469

4/7

AN

¢ 9In31g

T~

(43

21\

4

lswroisnn

N\

8199

A
$9550¢

ﬁ

\
saduosuea ]

N

$103NqLIIU0Y)

S1UAWNDO(]

SUOISSIG ]

T

.\Couuwluﬁ

frewrg

JO 3X33U07)

195)

vﬁm\

(44 \»
UOTIBD[UNWUION) UOTIDBSUBI |,
UOT)DBSUBI],




WO 2007/064469 PCT/US2006/044247
517
Ordered List of Destination Targets
-Identified Individuals 44 42
46
-Data Objects ¥
50 g -
( 79 Information Context

User Context

\

User Identity

Search Context ]

-Info. Reachable by User

-Individuals Reachable by
User

) \
—~70 55 48
38
A
Connection Context \65 6 '
(-40 (’32a

Prior Search Context "U1"

r'32b

Chosen Destination A
(E-mail message)

e

N
_C

»| Chosen Destination "D1"

Relationship, 36

(-32c

»
P

b =

Chosen Destination B

(VoIP Phone Call)

Figure 4




WO 2007/064469 PCT/US2006/044247

6/7

60— User Registers w/ CCR

A\ 4

62~ CCR Registers with Access Devices (e.g., API)

P

4
User Provides User Context to CCR
66 "1 (e.g., Login and Enter Search Query,
ID Based on Presence Info., etc.)

Y
CCR Applies User Context as Filter onto Info. Context
68 : )
‘ to Obtain Relevant Portion

_—1 CCR Applies User Context as Filter onto Connection Context
70 to Obtain Relevant Portion

y
CCR Orders Information Search Results
Based on Connection Search Results, Presents
Ordered List of Likely Destinations
(w/Artifact Tags for List, Destinations)

A\ 4

74 7| Does User Modify or Refine the User Context?
No
Y

CCR Detects Destination Choice Artifact Reflecting
User Choice of Destination

a (within Ordered List or by

76 Detecting User Initiating Connection via

Registered Access Device to Destination)

Yes

¥
1 CCR Adds Destination Choice Artifact to Connection Context

Figure 5



PCT/US2006/044247

WO 2007/064469

717

9 21n31y

l47

7 T ebed)nsey
009
7~ B~ ¥ BIOWZL
Td[EH SU0BUI0g 0515 G0g Ui - - ™ JOGE SYUI N1OA 0P TEUR
o~ TSI 08 L - ™00 UOTEIONT &) SREY TR O
87 oSTTS0T Uy - "SBPIS TUSIING BU] J8A0 0D OF PAJUEM | ZH EQ

vy

vt
00

O o
O wl
o wl

G104 G0-By 9}, - “TESTY 30T WO [EWSOA
yrés " mo.m:( /1 -UCSleg qog Woy JIEtB0I0A 9
26— >  SUONEJUNIIW0d S840} J0] STEWadIon

7~ N el

sesuodsal § - TAEH SUoaWI0g Woy -- ™ 7SUoNeJuNtiuioo syj JoeoIdde of Moy Je 00] oM UED
$95U0dS8) () - TOSIEg GO 0} - "~ SBPIS SUOHEOIUNWI0d au) 0] 8jepdn auy $816H
sesuodsal ¢ - TE5[Y 307 0} - ™ SUONEIUNII0 0] JoeoIdde S0y JO SUIy) oA op TeUAR N‘@

3\, SUONEDUNWW0T 59420} J0] S|lety
9 06

suofelo / - Uiemsue9)-jdoyzyemyos Aq - " SaIDBIeS DUNETS JUsWnoo( - £7£655-9003

suojje)o g - T98uIbUL poos) Aq - ™euoUd d GG/ 09510 84) Joy ubse(] 1N - £ES867-SO04
suope)lo - S9Ga01 UYOT Aq - ™ SpUaT SUOREOTUNIIIT) J] J0 SPARUY - Z7e¢65-5003 X
08 SUONESUNTII0Y S8a0} 10} SJUSUINo0(] 9yelodioy)

% By 2 28~ @3

SMPaUDS BAUBIEJUCY BUOTd W lIBWT €16/2 ON ‘'d1Y '/2L-1y-6Bpid - 6 41H OF#ZC6E (616) S9901 UYOT
SUONEIIUNWW0% S8q30) J0] SYNSaJ Jo0qsuoyd

(SLy0) 9¥940 0 - 1 gem 60¢ - SJeYo G}, - JIEwW 80I0A 7 - S|IBWS GZ - S8JY 0}, - SIOBJUOD | - I ISUOREDIUNWIWOY

23000 fq pasemod
JOJEOIUNLUILIOD) 1X8)UOD)

FERIENEIEY R ﬁ:&mmm ] [ SuoljBoIUNUILIOD mmpmo: E
31895 PaJueh
HOIEES pRTTEneY ZZolof [6007 B[pool] SMeN SOMOI Sebhel] gem

SIWIISAS 09519




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - claims
	Page 19 - claims
	Page 20 - claims
	Page 21 - claims
	Page 22 - claims
	Page 23 - claims
	Page 24 - claims
	Page 25 - claims
	Page 26 - claims
	Page 27 - claims
	Page 28 - claims
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings

