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I NVENTION 1. Field of the I hvention The present
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nore particularly, to discovering end-user devices
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through at least one mediating server. In most P2P models, the mediating

server is effectively “hidden” from the end-user; thus, the end-user is led to
believe that a “direct” connection with another end-user is made.

A P2P network is generally a type of transient network that allows a
group of computer users to connect with each other and directly discover
and/or transfer files stored in each other’s computers (e.g., stored in a hard
drive). The P2P network is generally created through the use of P2P
networking software such as Kazaa (how commonly called FastTrack),
Napster and Gnutella.

The initial growth of P2P networks was primarily due to its ability to
directly share multimedia (e.g., music, movies). However, unresolved legal
issues associated with the sharing of protected works may reduce the use of

P2P networks for such purpose. Therefore, it would be advantageous to use
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In yet another aspect of the present invention, a method for a seeker
device discovering potential collaborators on a peer-to peer (P2P) network is
provided. The method includes the steps of registering with a P2P network,
initiating a Web service to a Web service provider, requesting an available
P2P server on the P2P network from the Web service provider using the Web
service, registering the available P2P server in a Web service cluster using
the Web service, performing identity self-provisioning on the P2P network,
obtaining one or more search results searching for a potential collaborator on

the P2P network, obtaining service and identity availability for each search
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remote query of P2P devices, in accordance with one illustrative embodiment
of the present invention;

Figure 5(b) depicts an alternate exemplary process for a Web service
based remote query of P2P devices, in accordance with one illustrative
embodiment of the present invention; ‘

Figure 5(c) depicts an exemplary process for a Web service based
remote query of call center agents, in accordance with one illustrative
embodiment of the present invention;

Figure 6(a) depicts XML code of an exemplary search form, in
accordance with one illustrative embodiment of the present invention;

Figure 6(b) depicts XML code of another exemplary search form, in

accordance with one illustrative embodiment of the present invention;
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understood, however, that the description herein of specific embodiments is

not intended to limit the invention to the particular forms disclosed, but on the
contrary, the intention is to cover all modifications, equivalents, and
alternatives falling within the spirit and scope of the invention as defined by
the appended claims.

It is to be understood that the systems and methods described herein
may be implemented in various forms of hardware, software, firmware, special
purpose processors, or a combination thereof. In particular, at least a portion
of the present invention is preferably implemented as an application

comprising program instructions that are tangibly embodied on one or more
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defined search criteria. Thus, the number of potential collaborators can be no

greater than that of the collaboration pool. Once one or more potential
collaborators have been identified, the collaboration seeker may establish a
collaboration session with the one or more potential collaborators.
Collaboration sessions include, but are not limited to, applications
and/services, such as voice-over-IP (VolIP) telephony, multi-player gaming,
multi-person business applications, and machine-to-machine applications.
Collaboration sessions are usually initiated using a collaboration application.

Collaboration sessions generally involve interaction between two or more
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can download the search form from, for example, a Web Service Provider
(“WSP”). The WSP may be fee-based and separate from an Internet service
provider {“ISP”). The P2P collaboration application may automatically search
the P2P network and return a result set of potential collaborators.

The majority of the popular existing P2P networks have demonstrated
their ability to scale globally and to support significant user populations. In
addition, some of these P2P networks are created using widely available
open-source software, such as OpenNAP. By ultilizing existing P2P network
technologies, a number of advantages are automatically inherited. Among

these are that the network will be “self-provisioning,” which removes a
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in a search box. The engine transmits the search to several individual search
engines. Results are acquired from all the search engines queried. Meta-
search engines generally do not own a database of Web pages. Instead, the
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Referring now to Figure 1, a flow diagram 100 illustrating a method for
discovering potential collaborators for a collaboration session on a P2P
network is shown, in accordance with one embodiment of the present

invention. An end-user device (of the collaboration seeker) enters (at 105) a
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optional (i.e., if knowledge of a particular WSP is hard-coded in the end-user
device).

The end-user device requests (at 120) an available P2P server. In one
embodiment, the end-user device sends a “request action” using the Web
service to the WSP. The Web service may be capable of performing any
number of request actions, or receiving any number of responses, actions, or
 methods. Request actions and responses may be defined in a WSDL service

descriptor file. The WSDL service descriptor file is typically published by the
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be performed using standard middieware architecture )fatform required to
offer Web services, as is known to those skilled in the art. By using any
professional J2EE (Java 2 Platform, Enterprise Edition) Web service
architecture (e.g., WebSphere® from IBM, WebLogic® from BEA, JBOSS),
P2P protocols can be used to send statistics and other P2P protocol elements
to a J2EE Web service adapter (‘{J2EE Adapter”). The J2EE Adapteris a
composition of a “Connection” and a “Resource Adapter” according to the
J2EE Connector Architecture Specifications, JSR112 V1.5. The J2EE
Adapter may automatically register a P2P “entry” server as a legacy

Enterprise Information System (“EIS”) (e.g., IBM® CICS transaction system,
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platformrequired to offer Wb services, as is known
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to the P2P network and a post reply iIs returned.
entergdeda inte the idamdity torms  Theeendl usendeeice arstsiteridettit to
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device. The end-user enters data into th

agpkishi refeseacritamelatalbosted byotarexaneplediaet WSP. t Bhis avoids
incorrectly formatted files and provides a more simplified and secure search
process, which is described in greater detail below. Further, it is understood
the type and content of information published in the P2P network is entirely up
to the end-user. Thus, the end-user may choose to not populate all possible
fields in an identity form.

Referring now to Figure 5(a), a first exemplary search process is
shown, in accordance with one embodiment of the present invention. A
service provider 505 is responsible for delivering “service descriptors” on-

demand to devices which require a particular search. A user device 510



the P2P network and a post reply is returned. For
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Referring now to Figure 5(c), a third exemplary search process is
shown, in accordance with one embodiment of the present invention. The
process of Figure 5(c) is similar to that of Figure 5(b), except that Figure 5(c)
is applied to an unknown end-user (e.g., here a call center agent) 535A. In
the case, the transmitted protocol element refers, in real-time, to whether a
call agent 535A who is “on duty” is able to respond to a call request. In this
example, the call agent 535A may respond that it is “on duty” and has certain
“skills” registered on it. However, the transmitted protocol element may be
repeated by other systems or processes that may not be sent by the end-user

itself.
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enlatggljmget( the search process may be performed using open protocols and
international IT standards:
a) by getting a Web service (WSDL file/service descriptor) from a UDDI
business service provider;
b) by implementing the Web service on the device according to the WSDL
descriptor; and
c) by parsing (using SOAP protocols and XML grammar) each of the
returned files using Web service descriptors available from step b

above.
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additional search criteria such that the number of <Marie.Joe.xml> files can
be narrowed to down to one. The types of additional search criteria (i.e.,
“masks”) may be limited to a search form provided by the WSP or a third party
to the collaboration seeker. Any number of masks can be used, including, but
not limited to, e-mail address, city, country, gender, street, business,
specialty, birthday, business address, etc.

- The list above is meant to be only illustrative and not exhaustive. The
number and types of masks depends largely on the WSP. The input fields
offered on an identity form will generally fit a specific WSP search operation.
For example, if the search field “Business” is offered in an identity form, then a
querying SOAP action <GetBusiness> may be offered as a possible parsing
criteria. Input masks may be standard XML structured files and can be
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will occur after an allotted time has passed.

As a result of a SOAP response (or timeout in case of no response)
devices and/or files with non-appropriate responses are discarded from each
device, for example, because “New York” doesn'’t fit to the requested location
provided in the search form (i.e., “Los Angeles”). If additional search
refinement is necessary, the search results may be further narrowed with

additional Web service reques’ts using additional search criteria.
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In the case of gaming applications, a similar procedure applies.
Search criteria may be different and may not require knowledgé of the
potential collaborators. Search criteria for gaming applications may include,
but is not limited to, “preferred gaming application” and “highest score.” Such
criteria may be suifficient to engage an online game or virtual competition
between two or more known or unknown users.

The end-user device leaves (at 155) the hotspot area or any other IP
access point or network access, and removes the posted files from the P2P
network. If the end-user device cannot remove its identity from the P2P
network, the P2P nodes can discard the user and his identity files after a

determined period of time (i.e., a timeout).
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the invention may be modified and practiced in different but equivalent
manners apparent to those skilled in the art having the benefit of the
teachings herein. Furthermore, no limitations are intended to the details of
construction or design herein shown, other than as described in the claims
below. |t is therefore evident that the particular embodiments disclosed above
may be altered or modified and all such variations are considered within the
scope and spirit of the invention. Accordingly, the protection sought herein is

as set forth in the claims below.
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each of the plurality of potential devices is

orascrepateeiiblwevicesne or nore identity files, each of
the identity files conprising a plurality of
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the seeker device searches the P2P network to di scover
paderatial end-user devices.

3. The system of claim 2, wherein each of seeker end-user device
and the plurality of potential end-user devices comprises at least one of a

personal digital assistant, a laptop, and a cellular phone.

4, The system of claim 1, wherein each of the one or more identity
files of the plurality of the potential devices is downloaded from a Web
service provider in response to the seeker device sending a Web service

request to the Web service provider.

5. The system of claim 1, wherein the seeker end-user device logs
on a Web service provider to gain access to the P2P network using Web
services and simple-object access protocols (SOAP) over hypertext transfer

protocol (HTTP) and internet protocol (IP) networks.



or nore of the plurality of potential devices based on
the one or nore identity files of the plurality of
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and the plurality of potential devices are a plurality

of potential end- user devices, 3. Th stem of cl
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performing one or more searches on the P2P network;
obtaining one or more search results for potential collaborators on the
P2P network; and
initiating at least one of an application and a service to form a
collaboration session with one or more potential collaborators from the search

resulis.

11.  The method of claim 10, wherein performing identity

provisioning comprises petforming self-provisioning.

12.  The method of claim 11, wherein performing self-provisioning
comprises automatically self-provisioning using at least one of a clear text xml

filename and a hash key derived from the profile information.



regi stering a seeker device on the P2P network;

performng identity provisioning on a P2P networKk;
WEefios4Bng one or nore searches on the P2P neP@mUK2004/007996
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Web service request the identity form comprises a plurality of lnformatlon
fields;
populating one or more of the plurality of information fields; and

posting the identity form on the P2P network.

17. A method for a seeker device discovering potential collaborators
on a peer-to peer (P2P) network, comprising:

registering with a P2P network;

initiating a Web service to a Web service provider;

requesting an available P2P server on the P2P network from the Web
service provider using the Web service;

registering the available P2P server in a Web service cluster using the
Web service;

performing identity self-provisioning on the P2P network:

obtaining one or more search results searching for a potential

collaborator on the P2P network;



posting the identity formon the P2P network. 17. A
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service comprises sending a Web service request using a Web service to the
Web service provider, the Web service request requesting a list of available

P2P servers.

22. The method of claim 21, wherein sending a Web service request
using a Web service to the Web service provider comprises sending a Web
service request defined in a WSDL service descriptor file using a Web service

to the Web service provider.

23. The method of claim 17, wherein performing identity self-
provisioning on the P2P network comprises:

receiving an identity form from the Web service provider in response to
a Web service request, the identity form comprises a plurality of information
fields;

populating one or more of the plurality of information fields; and

posting the identity form on the P2P network.
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the Wb service provider. 23. The nmethod of claim17,
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27. A machine-readable medium having instructions stored thereon
for execution by a processor to petform a method for a seeker device
discovering potential collaborators on a peer-to peer (P2P) network,
comprising:

discovering one or more entry point nodes to the P2P network;

registering a seeker device on the P2P network;

performing identity provisioning on a P2P network;

performing one or more searches on the P2P network;

obtaining one or more search results for potential collaborators on the
P2P network; and

initiating at least one of an application and a service to form a
collaboration session with one or more potential collaborators from the search

results.



regi stering a seeker device on the P2P network;

performng identity provisioning on a P2P networKk;
WEefios4Bng one or nore searches on the P2P neP@mUK2004/007996

obt ai ning one or nore searc? results for potenti al

col |l aborators on the P2P network; and initiating at

| east one of an application and a service to forma

col | aboration session with one or nore potenti al

col l aborators fromthe search results. WO 2004/ 084030
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(P2P) network, conprising: registering wth a P2P
conyareingdk; initiating a Wb service to a Wb service

provi T estd an avail abl e P2P server on the
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Web service cluster using the Wb service; perfor mvr\1,g
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obtaining one or more search results searching for a potential
collaborator on the P2P network; _
obtaining the service and identity availability for each search result;
narrowing the number of search results to generate a narrowed result
list; and
initiating a collaboration session with one or more potential

collaborators on the narrowed result list.



