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Cooperative topical servers with automatic prefiltering and routing.

~ This invention relates to the field of data processing and communications, and
in particular to the field of document storage, organization, and retrieval.

~ The volume of information that is available for access continues to increase,
and the rate of increase in volume also continues to increase. This continually increasing
information growth has led to increasingly expanding resources for information storage,
organization and retrieval. _

Conventional search engines, such as those used for finding documents on the

World Wide Web, use a variety of techniques to quickly locate documents in response to a
user query. One such technique is the creation of a database of indexes corresponding to the
documents on the web. A user’s request is processed by finding a correlation between the -
user’s request and the information contained in the index database, rather than by actually
searching the web in response to each user request. Conventional search engines use:
"crawlers" that locate new or updated documents. When a new or updated document is"
located, the search engine creates an index corresponding to that document that contains; for

example, a list of the most commonly occurring words or phrases in the document.

-Alternatively, techniques are available that allow the creator of the document to augment the

document with a set of keywords or phrases directly, and these keywords or phrases are used
to index the document. For ease of reference, the term keyword is used hereinafter tomean a -
word that is contained in.an index to a document, regardless of the methods used to place that
word in the index. When a user enters a query, the search results are based upon a matching
between the words contained in the user query and the keywords contained in the indexes to
the documents. As would be evident to one of ordinary skill in the art, the size of an'index to a
document can be large, and a database of indexes to virtually all of the documents on the web
will be extremely large and will continue to grow at an increasing rate of growth. In 1998, an
estimated 1.5 million pages are added to the World-Wide-Web per day, and this daily rate is
expected to continue to increase. In addition to the cost of increased storage resources, the
performance of database search techniques degrade as the size of the database increases.

Document retrieval based upon a keyword search is becoming increasingly less
efficient and less effective as the number of documents that may contain the keyword
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continues to increase. It is-not uncommon for a keyword séafc_h oﬁ the World Wide Web to
return thousands of documents that are related to the keyword, many of which are irrelevant to
the user’s quest. To reduce the number of identified documents corresponding to the keyword
search, a user must augment the search parameters with additional keywords or phrases. In so
doing, however, documents that are relevant to the user’s quest may be excliuded from the
search results if the user does not choose the same words that are used in the document. A
search engine could be enhanced to automatically augment a user’s query with synonymous
keywords to avoid this problem, but such an augmentation wi]l aggravate the problem of
identifying documents that contain the words but are irrelevant to the user’s quest.

Topical categorizations provide a more selective means of locating documents
that are relevant to a user’s quest, because documents that have the same topic as the user’s
quest are. more likely to have relevant information than documents that merely contain a
collection of matching words. Identifying a document’s topic, or topics, however, is a more
complex task than identifying the words that are contained in the document. Traditionally,
topic identification is a manually intensive task, requiring a large staff of people toread and -
categorize each document. Advances are continually being made in the information sciences in
the development of statistically based algorithrns, neural net and genetic based algorithms, and
the like for automatic categorization of documents. Topical categorization also provides a
highly effective means for general browsing, by allowing a user to select both topics of
interest and topics of disinterest to steer the browsing process.

The téchniques used to organize, store, and retrieve documents based on
keyword searches, however, are not necessarily optimal or desirable for documents that can be
categorized by topic. A mere replacement of topic phrases for keywords in a keyword search
engine may not provide the improvements in search and storage efficiencies required as the
quantity of available information continues to increase. The traditional approach of Creating
larger and larger search engines and databases that index every available document on the web
based upon a frequency of occurrences of words or phrases within each document may be
wholly inefficient and ineffective for organizing and retrieving documents based on topic. An
indiscriminate use of topic determining techniques, for example, may merely create an even
larger vocabulary that a user must use to filter relevant documents, with the inherent risk of
choosing a different set of words or phrases than those used to index the documents. Because
most documents contain multiple topics, the addition of topic information to existing indexes
of documents will also substantially increase the size of the database required to contain this
additional information. |
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It is an object of this invention to provide an information organization and
retrieval system that efficiently organizes documents for rapid and efficient search and
retrieval based upon topical content. It is a further object of this invention to provide an
information organization and retrieval system that can be enhanced incrementally. Itis a
further object of this invention to provide an information organization and retrieval system that
supports context-senéitive séarch and retrieval techniques. It is a'fur_ther object of this
invention to provide an information and retrieval system that allows a user to employ a
vocabulary that may differ from the vocabulary used to organize the information in the
information organization and retrieval system.

These objects and others are achieved by providing an information organization
and retrieval system thét is optimized for the retrieval of only those documents that are ~ ~
relevant to a given set of topics. The invention provides a method and apparatus for automatic
document préﬁlt_ering and routing via a network of cooperating topical information servers.
The information servers are provided to support document organization and retrieval based
upon a select set .of topicg. The select set of topics are organized in multiple overlapping
hierarchies, and a distributed software architecture is used to support the:topic-based
information organization, routing, and retrieval services. Documents are automatically
preﬁltercd to determine whether they are relevant to the select set of topics, and only relevant
documents are identified for subsequent retrieval. Documents may be relevant to one or more
topics, and will be associated with each topic via the topical hierarchies that are maintained by
the information servers. _ _

In a preferred embodiment, the retrieval process is enhanced by providing a
method and apparatus that supports the use of predefined or user-defined views for
augmenting the search criteria based upon the coni_ext within which the user is searching.

The organization and retrieval process in this invention is also enhanced
through the use of an internally consistent topic vocabulary. Terms and phrases used by the
authors of documents or by the user who is searching for documents are translated into this

common internal vocabul ary, thereby providing for an enhanced organization and search

_ bapability while still allowing for alternative choices of words and phrases.

The invention is explained in further detail, and by way of example, with

reference to the accompanying drawings wherein:
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" FIG. 1 illustrates an example block diagram of an information processing
system in accordance with this invention.
- FIG. 2 illustrates an example association of a document to multiple topic nodes
in an information processing system in accordance with this invention.
' FIG. 3illustrates an example flow diagram for organizing, searching, and

retrieving documents via an information processing system in accordance with this invention.

In accordance with this invention, doéuments are categorized and organized by
topics. A network of individual servers is provided for identifying and accessing the
documents. By design, each respective server serves a respective select set of one or more
topics. The topics are selected by the provider of the service network, based, for example, on
an expected user demand for certain topic areas. As each new topic is identified for inclusion,
it is added to an existing server, or to another server that is added to the network. In this
manner, the range of topics is controlled, yet scalable by an incremental addition of servers to
the network. If a document does not have a topic that is included in the network set of topics,

the document is excluded from the provided service. In like manner, if a document includes a

 topic that is specifically banned from the provided service, it is excluded. In this paradigm, the

provider purposely limits the scope of the provided search and retrieval services, but in so

doing provides a more efficient and effective service that is targeted to an expected user |

‘demand. As demand increases, additional topics and servers can be provided, thereby allowing

for an incremental scalability of the provided service.
| FIG. 1 illustrates an example information processing system in accordance with

this invention. The information processing system 100 includes a network of topical servers

110, 120, 130, 140. For convenience, the network of topical servers is termed a federation 100. -

Each topical server serves a select set of topics, and the collection of the sets of topics of the
servers within the federation is termed the federation tbpics. Documents that are found to be
relevant to a topic are associated to that topic within the topical server containing that topic.
By providing a network of servers, each serving a select set of topics, the workload associated
for organizing and searching for documents is distributed among the servers.

In a preferred embodiment, to further share the workload, each server also

serves assigned clients, and assigned document sources. Hllustrated in FIG. I, topical server

- 110 has assigned clients 111, 112, and assigned document sources 116, 117, The assigned

clients 111, 112 are, for example, web browsers that are used by users (not shown) to interact
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with the system 100. The document sources 116, 117 are, for example, storage facilities on the
world w1de web For ease of understanding, the term document is used herein to reference a
block of information, such as one or more pages of text, as well as information in other forms,
such as video and audio clips, pictures, drawings, computer programs, and the like. -

- Consistent with traditional search engines, the topical server 110 periodically
sends crawlers to the document sources 116, 117 to gather new or updated documents. The
server 110 scans the documen_ts found by its crawlers and determines the topics contained in
each document. In contrast to the traditional search engines, the server 100 selects the
document for identification only if one or more of the document topics are included in the
federation topics. As discussed below, the topics may be determined by autqmatéd means,

using for example semantic processing, heuristics, knowledge based systems, machine - -

learning, and the like. The topics may also be determined based upon information that is

ancillary to the document. For example, video ‘documents’ may have an associated abstract,.

audio ‘documents’ may be stored in the document source 116, 117 according to-style or artist, -

and so on. In like manner, the results of a manual topic determination could be stored with the - -

document, and used by the topical server 110 to determine the topic of the document for use in -
this system 100. As would be evident to one of ordinary skill in the art, and as discussed
below, because the topics of potential interest are predefined, the ability to determine whether -
a document is relevant to each topic is greatly enhanced, as compared to a blind search for all
possible topics that the document might address. The server 110 communicates an identifier
corresponding to the document, and the document topics, to any bther_ server 120, 130,.140 in
the federation that includes one or more of the document topics. As would be evident to one of
ordinary skill in the art, the storage of a document identifier associated with each topic of a
predetermined set of federation topics can be expected to consume significantly fewer
reéourc_es than the storage of the aforementioned general index of keywords and the like for

the document in a traditional search engine. .

The document base is formed by associating the document with each of the
federation topics that it contains. Each server organizes the document, via the document
identifier, according to the topics covered by that server. In a prefér_red embodiment, topics are
'orga_nizcd as nodes in trees, with more general concepts toward the root nodes and more
specific topics toward the leaf nodes. A Selectcd_ document is linked to one or more topic
nodes, and each topic node points to zcrb_or mofe- docnime_t__l_f_s. An example tree structure:
corresponding to a tree 210 ;,within server 110 and a tree 220 within server 120 is illustratéd in
FIG. 2. The tree 210 is a hierarchical tree relating to art, and the tree 220 is a hierarchical tree
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- branch nodes of Renaissance 211 and Modem 212. Consistent with conventional tiee

" terminology, the full names of branches Renaissance 211 and Modern 212 are art.renaissance

-art.renaissance.paintings 2111, art.renaissance.drawings 2112, aﬁ.reﬁéissance.sculpture 2113,

node 222 includes branches engineering.aviation.fixed wmg 2221 and

eengineering.aviation.rotary-wing 2222

.Leonardo DaVinci, Leonardo’s drawing of a helicopter, and Leonar_do"s painting of the Mona
Lisa. Based upon the content of document 201, the server 110 extracts the dociument topics
- from document 201, including the topics of art.rénaissance (relating to Léonardo DaVinci),
‘artrenaissance.paintings (relating to the Mona Lisa), art.renaissance.drawings (relating to the
helicopter), and engineering'.aviationarotary-wing (also relating to the helicopter). Note that,
-because the topics are predefined, the server 110 can be structured to optimize the topic

‘extraction process. For example, each topic may have an associated set of keywords and

‘WO 00/39708 PCI/EP99/10228
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relating to engineering. The general topié of art 21 is illustrated as having more specif“xc
211°and art.modem 212. The art.renaissance node 211 includes branches of

and art.renaissance.performing 2114. In like manner, the :en'gin'eeﬁn'g node 22 'includ’es -

branches engineering.electronics 221 and engineering. aviation 222, The cngmeenng aviation

i

In the exaimple of FIG. 2, the crawler of server 110 has located a document 201

in document source 116. The document 201 is illustrated as including information related to

based upon a conventional :weighting or thresholding procedure based Lip'on the occurrences of

. these keywords and phrases in the document. In a preferred embodiment, the conventional

techniques are enhanced by heuristics based on the location of a phrase in particular areas of
the document, such as the title, or the type of font (bold, italic; efc.) used to display the phrase, -
the presence of a word or phrase in a meta-tag, and so on: The use of predefined topics also
facilitates the use of improved categorization techniques. For example, in a preferred

embodiment, machine learning techniques are applied to enhance the server’s ability to

. correctly identify topics within a document. Typically, the determination of whether a given

topic is included in a document is based upon a number of independent and dependent
decisions. In a training mode, the topic extractor of each node is provided feedback régarding
its accuracy in determining each topic. This feedback is used to adjust the topic extractor’s

subsequent determinations, using for example a Bayesian network that. adjusts a hkehhood

N factor assocxated with each declslon component, based upon the accuracy of each _
- determmatnon Correct deterxmnatlons increase the llkehhood factors assoclated thh each -

‘decision componerit, while incorrect determinations decrease the factors. In like 1 manner,
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machine learning techniques can be applied to create or modify the hierarchical classifications
of top:cs, based upon observed clusterings of document topics and other factors. These and
other techmques for organizing and categorizing information, such as knowledge based -
systems, machine learning, fuzzy logic, and the like, are common in the art.

- In a preferred embodiment, the server 110 identifies each of the federation
topics that are included in each document that is located by its crawler. Alternatively, because
each _servci_- can be optimized for the extraction of each of its selected topics, the federation |
100 can .bé structured such that each document that is located by each crawler is processed by
each server independently. In the cxar:iple_preferr;zd embodiment of FIG. 2, the server 110 -

communicates an identifier of the document 201 to the server 120, with a notice that the -

. ~document 201 includes the engineering.aviation.rotary-wing topic. The identifier of the =

document 201 could be, for example, the web address corresponding to the document 201, or -

‘any other identifier that uniquely identifies document 201. In accordance with this invention,

the document 201 is linked to each of the corresponding nodes 211, 2111, 2112 and 2222 of
the trees 210 and 220, for example by adding the identifier of the document 201 to a list of

‘relevant documents at each node

A conventional tree structure is illustrated in FIG. 2. Other data organization
structures, common in the art, may be used as well. In a preferred embodiment, a hierarchical -

structure, such as a tree, is preferred, because it allows for search techniques that have been

‘found to be commensurate with the way that humans organize information. Overlapping, or °

“tangled” tree structures are employed in a preferred embodiment to allow a user to arrive at a-

given node via a variety of search paths. For example, a tree that includes physics topics may = -

have a physics.flight.helicopters topic node that corresponds to the same node as the
aforementioned engineering.aviation.rotary-wing topic node. In like manner, links among -
sibling nodes are also provided in a preferred embodiment, allowing for example; an
association between the Renaissance drawings 2111 and paintings 2112 nodes of FIG. 2. -
_FIG. 3 illustrates an example flow diagram of an information processing system
in accordance with this invention. This flow diagram illustrates, for example, the resources
provided by a service provider to enable the organization, identification, and retrieval of -
documénts_ based upbn:topical conteﬁt, and the flow of data among these components. In a’
prefcfred embodiment, each of the functional blocks of FIG. 3 are contained in each server, for
efficiency, although they could be distributed throughout the federation. The topic-extraction
module 310 extracts topical words and phrases from a document 301. The topic-extraction

module 310 performs this task in conjunction with the document-selection-and-categorization
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module 320 that enhances the extraction process based i upon the use of predefined toplcs, as
discussed above. A term-mapping-services module 340 augiments this process by performing
such services as translating extracted terms and phrases into ten__ns and phrases used within the

~ federation. For example, the term "helicopter” may be converted to "rotary-wing aircraft” to

facilitate a determination of whether a document that contairis the word "helicopter” is re]evant

to the topics that have been formulated using the term rotary-wmg aircraft” instead of

- "helicopter". Because selected topics are used, the proper recogmuon of s synonymous terms

and phrases can be substantially improved as compared to a toptc-mdependent translation.

If the topic-extraction module 310 is able to 1dent_1fy a federation topic within
the document 301, the document 301 is selected and 'Catégoﬁze:d by the document-selection-
and-categorization module 320, and the document ident_iﬁcatioqfah'd' topics are forwarded to

 the document-routing module 330. The document-routing module 330 forwards this

information to the database 335 for the identified document tOpies: that are local to the
federation. The database 335 contains the topic-based data'stfuctufed'diseussed above with

respect to FIG. 2. In a preferred embodiment, the database 335 is distributed throughout the

 federation based upon the topics associated with each server. Also, as stated above, ina "

preferred embodiment, each of the servers comprise the blmks'itiitsuated in FIG. 3. For ease

~ of reference, the term "host-server" is used to identify the server that contains a given block.
. The document-routing module 330 updates the database 335 dxrectly for each of the topics that

. are associated with the its host-server, and communicates the document identification and

topics to a corresponding document-routing module at each of the _other servers that contain -
one or more of the document topics. Each of these other document-routing modules update the
database 335 for their corresponding host-server topics. Correspondingly, the document-
routing module 330 is configured to receive document idenﬁﬁcatioﬁe and topics from other
servers, and updates the database 335 directly for each of the received topics that are
associated with its host-server. That is, for example, if the document-routing module 330 is
located on the server 120 of FIG. 2, the documeht—'i'outing mOdﬁie 330 updates the database
associated with the server 120 with all document identifiers related to engmeermg 22, and
communicates the document identifiers and topics to a document-routmg module at server 110
whenever the document topics include art 21. In similar manner, the document-routing module
at server 110 communicates document identifiers and topics to the docdment—touting module
330 in server 120 whenever one of its found documents contain a topic related to engineering
22, '
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ustrated in FIG. 3 are an optional foreign-federation module 360 and an
optional proxy—#ervi,ces m : ule 370, that facilitate a combinﬁﬁﬁri of multiple federations
within the information prbcessing system. In a preferred embodiment, multiple federations are
used to provide a degree of specialization within each federation. Interrelated topics are placed
within one federation, while less related topics are place in other federations. In this manner,
each federation may be customized and scaled in response to user feedback to provide highly
efficient retrieval within the federation's field of specialization. Multiple-federation proxy
services are also used to access the resources of other pmviciers,- so as to allow a service
provider to provide a wider breadth of topics to.its qiicnts without requiring the service
provider to categorize all documents within this wider breadth of topics. The proxy services
module 370 regulates the degree of access to its home federation resources. For example,

among federations of the same provider, document identifiers and topics from one federation

- will be forwarded to.the other federations whenever the topics include one or more of the -

topics of the other federations. Among federations of different providers, however, the proxy
services module 370 may allow search and retrieval by a foreign-federation, but may prevent
the communication to the foreign-federation of the document identifiers and topics that are
deter_rhined by any document-selection-and-categorization modules 320 within the home- -
federation. ,

- In a preferred embodiment, a server within each federation of a'multiple-
federation configuration is used as a proxy server to interface with corresponding proxy
servers _of other federations. The proxy server summarizes the information related toits -
federation, and uses.the proxy-services module 370 to communicate this information to other
federations, as appropriate, and to receive the information related to the other federations from
their respective proxy servers. The proxy-services module 370 also effects the updating of the
term-mapping-services module 340 and document-selection-and-categorization module 320 to
facilitate the identification and selection of the foreign-federation topics in the document 301.
If the document 301 is found to contain a foreign-federation topic, the document-routing
module 330 forwards the document identification and topic(s) to the foreign-federation-
topic/view-services module 360. If permitted by the proxy-services module 3‘70, as discussed
above, the foreign-federation-topic/view-services module 360 provides the document identifier
and topic(s) to each foreign-federation that contains one or more of the document topics.

The administrative-services module 380 provides the services required to

manage the information processing system, including the éreation and modification of topics,

' the addition and removal of servers, the establishment of proxy- servers, and the like.
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FIG. 3 also illustrates an example flow for document search and retrieval. A

‘user interacts with the system via a client device 305. User queries are processed by the

query/result-services module 390 to determine a search topic. As with the document section

and categorization 320 process, the term-mapping-services module 340 facilitates the query
process by transforming and augmenting the user query with the terminology used within the
information processing system. Because of the use of predefined topics, the queryltesult-
services module 390 in a preferred embodiment is able to optimize the determination of the
search topic by formulating the query consistent with the federation topics and topic hierarchy.

~The use of predefined topics and topic hierarchies provides other advantages
that cannot be realized in a traditional keyword based search engine. In a preferred .~

- embodiment, for example, the user can be guided in the formulation of the query by having the
system present a view. of the progression of the query along the hierarchy of topics. Using
- . FIG. 2 as an example, a user is provided a graphic presentation of the tree 210 when the user
- selects "art" as a query; thereafter, the user progresses through the tree 210 using a keyboard,

mouse, or other input device, such as a voice recognition system. As each node'in the tree 210

-is reached, references to the most relevant documents associated with the node are displayed,

© .-and the user is given the option of retrieving one or more of the found documents or viewing

- . references to other, less relevant, documents found to be associated with the topic, or

30

- continuing with the search. In a-preferred embodiment, the documents associated with

offspring or sibling nodes are included in the collection of documents that are considered

relevant to the topic. Because the topics are organized in a hierarchical form in a preferred

--embodiment, as the user progresses down the hierarchy, the range of relevant documents

- decreases, thereby improving the performance and effectiveness of the search.

Note that the above process provides ancillary advantages that are not available

to conventional keyword search engines as well. For example, the pr'e'séntation of the

~hierarchical structure provides the user an insight into how documents are organized within the
- system, and allows the user to adjust his or her search methods accordingly. The presentation

-also provides immediate feedback to the user as to whether the user’s terminolo'gy is being

suitably recognized by the system. In a preferred embodiment, the term-mapping-services

-module 340 allows the user to add words and phrases that are associated with the terms used

within the system, thereby allowing for a personalized search vocabulary.
In accordance with one aspect of this invention, the quexjy/resultéservices

module 390 enhances the user query by formulating the query as a context-sensitive query, or

_ \:'iew. For example, the context of the user may differ according to whether the user is at home
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or at an office. For exam;ﬂe, a search for restaurants may favor business-oriented
establishments when a resiéurant query is submitted by the user during routine working hours,
and family-oriented establishments when the query is submitted at other times. In a preferred
embodiment, the query/result-services module 390 also accommodates the use of user
preferences to customize the results of a search in dependence upon the particular user’s
preferences. As in the case of topical extraction, machine learning and other techniques are
used in a preferred embodiment to provide a more effective search pattern based on the
observed behavior of. the user. Iﬁ a copending application, "Context-Based and User-Profile
Driven Information Retrieval”, Attorney docket PHA 23,422, serial number 09/104,491, filed -
6/25/1998 by Chandra Dh__érap, incorporated by reference herein, a method and apparétus are

presented of enabling a user to query a database wherein the query is augmented by a history

of the user’s prior queries. Using the restaurant example, if a user consistently accesses
French-restaurants documents after submitting a restaurant query and consistently ignores fast-
food—réstaurants documents, the query/resixlt—scrvices module 390 will give more selection -
weight to doc_:urhents that contain a French-food topic, and less weight to documents that. -
contain a gﬁlled—food topic. This copending application also allows the entry of other forms of
search requests, such as a drawing of a shape or pattern, a tune or thythm representing a piece
of mu_sic, and so on. Because o_f the use of predetermined topics in accordance with this -
invention, these alternative forms can be customized for each topic. For example, a server that
serves a topic of el.ectronic circuits may be customized to accept a circuit diagram as a user
query, and procesées that diagram to locate a sub-topic that addresses similar circuits. - -
Alternatively, tﬁe user could point to a particular component in the circuit diagram and the
server would provide a document that lists the vendors for that type of device. These and other

topic specific applications will be evident to one of ordinary sl§i11 in the art in light of this

Ina preferred embodiment, other learning techmques are used to determine an
appropnate search path for queries that can have differing meanings. For example, the word
"card” could apply to greeting cards, playing cards, credit cards, printed-circuit-board cards,
eccentric people, etc. In a preferred embodiment, the query/result-services module 390
chooses a particular topic corresponding to the query word based on a provided user-profile or
based on common usage. If, in response to the chosen topic, the user revises the query to

locate one of the other topics that could have been chosen in response to the word "card”, the

“query/result-services module 390 will favor the selection of that other topic in response to the

user’s subsequent use of the word "card” in a query. These and other techniques for enhancing
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. auser query based on experience and the use of predefined topics will be 'ev'ident to one of

. ordinary skill in the art in view of this invention disclosure. For example, the multiple

potential topics corresponding to a query may be presented to th't_f user for selection, and the
user may.be provided the option of having the query/resdl't-sen)_i_t;es module 390 alwsys
choose the selected topic in responsé to a similar query, or to edﬁtiﬁue to present the choices.
In a preferred embodiment, similar to the use of multiple keywords in a
keyword based search system, the query/result-services module'.:3i90 also allows for the user to

develop the search request using a number of concurreﬁt-topics;ias well as the use of boclean

. and fuzzy logic terms to combine the topics. For example, a'use_i_"'thay choose to search for

documents related to the topics of government.united-states aﬁdgt'xiedica]-

- research.experimental.animal, but excluding '-nnivefsiﬁcs.medidql.' Each server that includes

- one or more of the selected topics communicates the documerit references associated with each:

topic to the query/result-services module 390 via the home-federatlon-topxc/vnew—servnces

. module 350 and, optionally, the forelgn-federanon topic/view servxces module 360. The
15

query/result-services module 390 formulates a set of document _r_c_ferences for presentation to

the user in dependence upon the aforemeritioned user-prefererices and context, past’

_ - experiences, combinatorial logic térms, and.so on.

Note that by organizing the documents accordmg to predeﬁned topics and

-hlerarchles, the time and resources required to search and locate documents that are relevant to
. auser quest are substantially reduced. By organizing the documents by topic, the number of -

- imrelevant documents that are preserited' in response to the user query is substantially reduced.

By providing context-sensitive user-queries that are transformed into the vocabulary used in

. the predefined topics and hierarchies, the speed with which a user is brought to an appropriate

topic node is substantially improved. By dynamically adjusting the topic extraction process
and the user query process via machine learning techniques, the effectiveness and efficiency of
the information processing device in accordance with this invention is continually improved.

The foregoing merely illustrates the principles of the invention. It will thus be

appreciated that those skilled in the art will be able to devise 'vaﬁéafus arrangements which,

although not explicitly described or shown herein, embody the principles of the invention and
are thus within its spirit and scope. For example, the term-mapping-services module 340 can

be augmented by current and future language processing techniqttes, including the ability to

translate to and from altemative languages. The struc.tures-presefntéd in the figures are

illustrative only, and alternative structures are within the spirit and scope of this invention. For

example, the aforementioned servers in the federation can be used exclusively for document
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organization and retrieval, while ancillary devices are used to interact with the clients. Such -

alternative functional partinﬁmngs would be evident to one of 'S?dinary skill in the art.
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a server (110) having an associated set of server toplcs (21 211, 212),

a topic extractor (310) that is configured to extract a document topic (211) from
a source document (201, 301),

a document selector (320), operably coupled to the topic extractor (310), that is
conﬁgured to identify the source document (201 301) as a selected document in dependence

- upon whether the document toprc (211) 1s a member topxc (211) of the assoctated set of server

- toplcs (21,211, 212) of the server (110), and

10

a document router (330), operably coupled to the document selector (320), that

assoc:ates the selected document to the member toplc (21 1).

o 2 | The mformatton processmg system (100) of claim 2, wherem

15

the server (1 10) isone of a plurahty of servers (1 10 120), each server of the
plurality of servers (110, 120) having an _assocrated set of server toplcs (21, 211, 212; 22, 221,

2222),

the toplc extractor (310) is further conﬁgured to extract a plurahty of document

IOplCS (”1 1,2111, 2112, 2222) from the source document (201 301)

the document selector (320) is further configured to identify each of a plurahty
of member topics of the assocrated set of server topics (21, 211, 212; 22, 221, 2222) of the

' plurality of servers (110, 120) that mcludes at least one of the plurality of document topics

(211, 2111, 2112, 2222), and
the document router (330) is further conﬁgured to associate the selected

document to said each of the plurality of member topics.

3. The ihformation processing system. (100) of claim 1, wherein

the topic extractor (310) includes a term mapping device (340) that transforms
terms in the source document (201, 301) to facilitate the extraction of the document topic
@11). | | | |
4, The information processing system (100) of claim 1, further including:

......
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a query service device (390) that identifies the selected document as a found
document w_heﬁ a search topic includes the member topic (211), and '
~ adocument retriever (350), operably coupled to the query service device (390),
that is configured to facilitate the retrieval of the found document when the search topic

includes the member topic (211).

5.The information processing system (100) of claim 4, wherein __ _
the query service device (390) includes a term mapping device (340) that

determines the search topic in dependence upon a user query and a user context.

6. | A method for creating a document base (335), comprising the steps of
' defining a plurality of topics (21, 211, 22, 221),
creating a data structure (210, 220) having respective nodes corresponding to a
respective one of the plurality of topics (21, 211, 22, 221), S
scanning a document (201) for a member topic (211) that_ is contained in the
plurality of topics (21, 211, 22, 221), and '

associating the document (201) to the node that corresponds to the member

“topic (211).

7. The method of claim 6, further including the step of
allocating a respective set of topics (21, 211; 22, 221) within the plurality of

topics (21, 211, 22, 221) to a respective one of a plurality of servers (110, 120).

8. The method of claim 6, further including the step of .
creating a translation map of terms (340),
and wherein the step of scanning the document (201) for the member topic
(211) includes a step of _
_ translating the document (201) based on the translation map of terms
(340).

9. The method of claim 6, wherein the data structure (210, 220) is a hierarchical

data structure.
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10. - The method of claim 6, wherein the step of st:'a'ﬁning the document (201) for the

member topic (211) is dependent upon at least one prior detemnnauon of the member topic

" .(211) in an other document,

11. A method for enabling the identification of a document (201), comprising the
steps of:

enabling a receipt of a search query,

‘enabling a determination of a search topic based on the search query, the search
topic being one of a plurality of predetermined topics,

enabling a determination of a toplc node of a data structure (210, 220)
corresponding to the search topic, :

enabling the identification of the document (201) based on an association of the

document (201) to the topic node. -

-12. . The method of claim 11, wherein the step of enabling the determination of the

search topic.includes the stepof . -
‘enabling a determination of a user context, and

wherein the determination of the search topic is further dependent upon the user

. context.

13, The method of claim 12, wherein the step of enabling the detenmnauon of the
search topic includes the step of '
enabling a transformation of the search query based on a map of terms to

facilitate the determination of the search topic.

14. ~ The method of claim 12, wherein _

the data structure (210, 220) is a hierarchical structure, and

the determination of the search topic is further dependent upon the hierarchical
structure. |

15. . The method of claim 12, wherein
the plurality of predetermined topics is allocated among a plurality of servers
(110, 120), the search topic being associated with one of the plurality of servers (110, 120),
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the determination of the to'pic"node includes a determination of said one of the
plurality of servers (110, 120).

16. The method of claim 12, wherein the determination of the search topic is

dependent upon at least one prior determination of the search topic corresponding to an other
user search query. '



