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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 voJume also continues to increase. This continually increasing 

5 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 

10 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 

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

Alternatively, techniques are available that allow the creator of the documentto augmentthe 

document with a set of keywords or phrases directly, and these keywords or phrases are used 

to index the document. For ~ase .of reference, the tenn keyword is used hereinafter to mean a 

word that is contained in. an index to a document, regardless of the methods used to place that 

20 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 ski1l in the art, the size of an index to a 

document can. be large, and a database of indexes to virtua1ly alJ of the documents on the web 

will be extremely large and will continue to grow at an increasing rate of growth. In 1998, an 

25 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 da~base 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 search on 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 
5 doing, however, documents that are relevant to the user's quest may be exclllded 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 syno1'ymous 

keywords to avoid this problem,but·such an augmentation wi11 aggravate the problem of 

identifying documents that contain the words but are irrelevant to the user's quest. 

10 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 w<>rds that are contained in the document. Ttaditionaily, 
15 topic identification is a manually intensive task, requitjng a large staff of people to read and 

categorize each document. Advances are continually being made in the infonnation sciences in 
the development of statistically based algorithms, 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 

20 interest and topics of disinterest to steer the browsing process. 

The techniques 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 
25 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 eaeh 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 
30 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 infonnation 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. It is a 

5 further object of this invention to provide an information organization and retrieval system that 

supports context-sensitjve search and rettieval techniqu~s. It is a further object of this 

invention to provide an information and retrieval system that allows a user to employ a 

vocabulary that may differfrom the vocabulary used to organize the information in the 

infonnation organization and retrieval system. 

10 These objects and others are achieved by providing an information organization 

and retrieval system that 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 prefiltering and routing via a network of cooperating topical information servers. 

The information servers are provided to support document organization and retrieval based 

15 upon a select set of topics. 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 

prefiltered to determine whether they are relevant to the selectset of topics, and only relevant' 

documents are identified for subsequent retrieval. Documents rnay be relevant to one or more 

20 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 context within which the user is searching. 

25 The organization and retrieval process in this invention is also enhanced 

30 

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 vocabulary. thereby providing for an enhanced organization and search 

. capability while still a1Jowing 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 infonnation processing 

system in accordance with this invention. 

FIG. 2 illustrates an example association of a document to multiple topic nodes 

i11 an infonnation processing system in accordance with this invention. 

FIG. 3 illustrates an example flow diagTam for organizing, searching, and 

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

In accordance with this invention, documents are categorized and organized by 

10 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 

15 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 

20 doing provides a more efficient ~d effective service.that is targeted to an expected user. 

·demand. As demand increases, additional topics and servers can be provided, thereby al1owing 

for an incremental scalability of the provided service. 

FIG. 1 illustrates an example infonnation processing system in accordance with 

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

25 110, 120, 130, 140. For convenience, the network of topical servers is tenned 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 topics. 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 

30 for organizing and searching for documents is distributed among the servers. 

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

serves assigned clients, and assigned document sourcesJ Illustrated in FIG. 1, 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 wide web. For ease of understanding, the tenn document is used herein to reference a 

block of information, such as one or more pages of text, as well as information in o~her fonns, 

such as video and audio clips, pictures, drawings, computer programs, and the like. 

5 . Consistent with traditional search engines, the topical server 110 periodically 

sends crawlers to the document sources 116, l 17 to gather new or updated documents. The 

server 110 scans the documents 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 

l 0 federation topics. As discussed below, the topics may be determined by automated means, 

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

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

ancillary to the document. For example, video 'do.cuments' may have an associated abstract, 

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

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

document, and u,sed by the topic~ server 110 to determine the topic of the document for use in 

this system 100. As would be evidentto one of ordinary skill in the art, and as discussed 

below, bec.ause the topics of potential interest are predefined, the ability to detennine whether 

a document is relevant to each topic is greatly enhanced, as compared to a blind search for all 

20 possible topics that the document might address. The server 110 communicates an identifier 

corresponding to the document, and the document topics, to any other 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 an, the storage of a document identifier associated with each topic of a 

predetermined set of federation topics can be expected to consume significantly fewer 

:?5 resources 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 fonned by associating the document wi.th 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 preferred embodiment, topics are 

30 organized as nodes in trees, with more general concepts toward the I'O()t nodes and more 

specific topics toward the leaf nodes. A selected document is linked to one or more topic 

nodes, and each topic node points to zero or more docrime11ts. An example t_ree structure 

corresponding to a tree 210 within server HO and a tree 220 within server 120 is illustrated 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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relating to engineering. The general topie of art 21 is illustrated as having more specific 

·branch nodes of Renaissance 211 and Modem 212. Consistent with conventional tree 

tenninology, the full names of branches Renaissance 211 and Modem 212 are art.renaissance 
211 ·and art.mQdem 212; The art.renaissance node 211 includes branches of 

5 art.renaissance.paintings 2111, art~renaiss~ce.drawings 2112, art.renaissance.sculpture 2113, 

and art.renaissance.perf onning 2114. 'In like manner, the engineering node 22 includes 

branches engineering.electronics 221 and engineering.aviation 222. The engineering~aviation 
node 222 includes branches engineering.aviation.fixed wing 2221 and 

. engineering.aviation.rotary-wing 2222. 

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

in document somce 116. The.document 201 is illustrated as including jnfonnation related to 

. Leonardo DaVinci, Leonardo's drawing of a h~licopter, and Leonardo's painting of the Mona 

Lisa. Based upon the content of document 201, the server 110 extracts the document topies 

tro:m document 201, including the topics of an.renaissance {relating to Leonardo Da Viilci)~ 

15 art.renaissance.paintings (relating to the Mona Lisa), art.renaissance.drawings (relating to the 
·. hel;icopter), and engineering.aviation;rotary-wing (also relating to the helicopter). Note that, 

. because the topics are predefined, the server 110 can be structured to optimize the topic 

extraction· proeess. For example, each topic may have an associated set of keywords and 

.phrases; and the determination of whether a document is relevant to a particular topiC can be 
20 based upon a conventional weighting or thresholding procedure based upon 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~ etc.) 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 

:?5 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. TypfoaUy, the detennination of whether a given 

topic is included in a document is based upon a number of independent and dependent 

decisions. In a tn1iliing mode~ the topic extractor of each node is proVicled feedback regarding 
30 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 likelihood 

.' factor associated with.;each decision component, based upqn the a¢~uracy of each. 
. . 

determination. Correct deten:ninations increase· the likelihood factors associated with each 
. decisfon component, while incorrect determinations "decrease the factOrs. In like manner, 

·· .. 
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machine learning techniques can be applied to create or modify the hierarchicalclassifications 

of topics. based upon observed clusterings of document topics and other factors. These and 

other techniques 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 serv~r 110 identifies each of the federation 

topics that are included in each document that is located by its crawler. Alternatively, because 

each server can be optimized for the extraction of each of its selected topics, the fedcmltion 

100 can be structured such that each document that is located by each crawler is processed by 

each server independently •. In the example preferred embodiment of FIG. 2, the server 110 · 

10 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 

15 the trees 210 and 220. for ~xample by adding the identifier of the ~ocument 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 embocUment, a hierarchical · 

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

20 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 anive a:t 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 corresponqs to the same node as the 

aforementioned engineering;aviation.rotary-wing topic node. In like mann~r, links among 

25 sibling nodes are also provided in a preferred embodiment, allowing for example~ an 

association between the Renaissance drawings 21 U 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 

30 documents based upon, topical content, and the flow of data among these components. In a 

preferred 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 upon the use· of predefined topics, as 
discussed above. A tetm-mapping..:services module 340 augments this ·process by perfonning 
such services as translating extracted tenns and phrases into tenns and phrases used Within the 
(ederation. For example~ the tenn "helicopter" may be convened to"routry.:wing aircraft" to 

5 facilitate a determination of whether a document that contains ~e word "helicopter" is relevant 
to the topics that have been formulated using the term "rotary;.wing aifcraft" instead of 
"helicopter". Becalise selected topics are used, the proper recogqition of synonymou~ terms 
and phrases can be substantially improved as compared to a topi'c~independent translation. 

If the topic-extraction module 310 is able to idetitify a fCderation topic within 
10 the doc,ument 301, the'document 301 is selected and categorized by the documerit-selection­

and-categorization module 320, and the document identincatio~:andtopics areforwarded to 
the document-routing module 330; ·The document-routing module 330 forwards this 
information to the database 335 for the identified document topics that are local t<> the 
federation. The database 335 contains the topic-based data struciured discussed above with 

15 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, in a·· 
preferretlembodiment, each of the servers comprise the blocks·nlUstrated in FIG. 3. For ease 
of reference, the temi "host-server" is used to identify the server that contains a given block. 
The document-routing module 330 updates the database 335 directly for each of the topics that 

20 are associated with the its host-server, and communicates the doi;ument identification' and 
topics to a corresponding document-routing module at each of the other servers that c0ntain 
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 identificatioos and topics from other 

25 servers, and updates the database 335 directly for each of the reeeived topics that ai'e 
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 document.;.routing modul~ 330 updates the database 
associated with the server 120 with a11 document identifiers related to engineering 22, and 
communicates the document identifiers and topics to a document-routing module at server I IO 

30 whenever the document topics include art 21. In simiJar·manner, the document-routing module 
at server 110 communicates document identifiers and topics to the document-routing module 
330 in server 120 whenever one of its found documents contain a ·topic related to engineering 
22. 

,..,. •... , 
.~ ···~·· 
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Illustrated i!,1.:fIG. 3 are an optional foreign-federation module 360 and an 

optional proxy-services madtlle 370, that _facilitate a combination of ~ultiple federations 

within the information processing system. In a preferred embodiment, multiple federations are 

used to provide a degree of specialization within each federation. Interrelated topics are· placed 

5 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 providers, so as to allow a service 

provider to provide a wider breadth of topics to its clients without requiring the service 

10 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 

15 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 

determined by any document-selection-and-categorization modules 320 within the home­

federation. 

In a preferred embodiment, a server within each federation of a multiple-

20 federation configuration is used as a proxy server to interface with corresponding proxy 

servers of other federations. The proxy server summarizes the information related to its_ 

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 

25 tenn-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. H pennitted by the proxy-services module 370, as discussed 

30 above. the foreign-federation-topic/view-services module 360 provides the document identifier 

and topic(s) to each foreign-federation that contains one or inore of the document topics. 

The administrative-services module 380 provides the services required to 

manage the informati~n processing system, inclUding the creation ~d 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 tenn-mapping-services module 340 facilitates the query 

5 process by transforming and augmenting the user query with the tenninology used within the 

information processing system. Because of the use of predefined topics, the query/result­

services module 390 in a prefetted 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 

10 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, 

. 15 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 assocfated with the node are displayed, 

.· ·. an.d 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 

, continuing with the search. In a·preferred embodiment, the documents associated with 
20 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 ofthe search. 

Note that the above process provides ancillary advantages that are not available 
25 to conventional keyword search engines as well. For example, the presentation 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 tenninology is being 

suitably recognized by ihe system. In a preferred embodiment,thetenn-mapping-services 
30 . module 340 allows the user to add words and phrases that are associated with the tenns used 

within the system, thereby allowing for a personalized search vocabulary. 

In accordance with one aspect of this invention~ the query/result-services 

module 390 enhances the user query by formulating the query as a context-sensitive query, or 
view. 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 example, a search for restaurants may favor business-oriented 

establishments when a restaurant 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 

5 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 ~e 

observed behavior of the user. In a copending application, "Context-Based and User-Profile 

Driven Information Retrieval", Attorney docket PHA 23,422. serial number 09/104,491, filed · 

10 6125/1998 by Chandra Dharap, incorporated by reference herein, a method and apparatus 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-restaurants documents, the query/result-services module 390 will give more selection 

I 5 weight to documents that contain a French-food topic, and less weight to documents that . 

contain a griJled-food topic. This copending application also a11ows the entry of other fonns of 

search requests, such as a drawing of a shape or pattern, a tune or rhythm representing a piece 

of music, and so on. Because of the use of predetermined topics in accordance with this 

~nvention, these alternative forms can be customized for each topic. For example, a server that 

20 serves a topic of electronic circuits may be customized to accept a circuit diagram as a user 

query. and processes that diagram to locate a sub-topic that addresses similar circuits~ . 

Alternatively, the 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 skill in the art in light of this 

:?5 invention. 

In a preferred embodiment, other ]earning techniques are used to detennine an 

appropriate 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 

30 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 chose,n in response to the word "card'', the 

query/result-services modu.le 390 will favor the selection of that other topic in response to the 

user's subseque.nt use of the word "card" in a query. These and other techniques for enhancing 
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a user query based on experience and the use of predefined topics will be evident to one of 

ordinary skill in the art in view of this invention disclosure. F<>r example, the multiple 

potential topics corresponding to a query may be presented to t~e user for selection, and the 

user· may be pi:ovided the option of having the quety/resuit-service8 module 390 always 

5 choose the selected topic in response to a si~larquery, or to co~tinue to present the choices. 

In a preferred eml>odiment, similar to the use of multiple keywords in a 

keyword based search system, the query/result-services module.39<> also allows for 1'te user to 

develop the search request using a number of concurrent topics;:8S well as the use of boolean 

and fuzzy logic tenns to combine the topics. For example, a user' may choose to search for 

10 documents related to the topics of government.united-states and: medical-

, ·research.experimental.animal, but excluding universities.medical. Each server that includes 

one or more of the selected topics· communicates the document references associated with each· 

topic to the query/result-services mod\lle 390 via the home-federation-topic/view-services 

module 350 and, optionally, the foreign-federation topic/view services module 360. Tlie 

. 15 ' query/result-services module 39<> formulates a set of document references for presentation to 

the user in dependence upon the aforementioned user-preferences and context, past· 

· experiences, combinatorial logic terms, and so on. 

Note that by organizing the documents according 'to predefined topics and· 

· · hierarchies, the time and resource8 required to search and locate documents that are relevant to· 

20 a user quest are substantiaJly reduced. By organizing the documents by topic, the number of· 

. irrelevan,t documents that are presented in response to the user query is substantially reduced. 

By providing context-sensitive user-queries that are transformed l~to the vocabulary used in 

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

topic node is substantially improved. By dynamically adjusting the topic extraction process 

:'.!5 anq 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 various arrangements which, 

although not explicitly described or shown herein, embody the principles of the invention and 

30 are thus within its spirit and scope. For example, the term-mapping-services module 340 can 

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

translate to and from alternative languages. The structures presented iri the figures are 

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

example, the aforementioned servers in the fCderation can be usecf exclusively for document 



WO .00/39708 PCT/EP99/10228 

13 

organization and retrieval, while ancillary devices are used to interact with the clients .. Such 

alternative functional partiQ6mngs would be evident to one ofbtdinary skill in the art. 
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CLAIMS: 

111111111111111111111111111111 
* C L H s * 

1. An infonnation processing system (100) comprising: 

a server (110) having an associated set of server topics (21, 211, 212), 

a topic extractor (310) that is configurCd to extract a document topic (211) from 

a source document (201, 301), 

5 a document selector (320), operably coupled to the topic extractor (310), that is 
. . .. 

configured to identify the source docliment (201, 301) as a selected document in dependence 

···upon whether the document topic (211) i~ ~member topic (211) of the· associated set of server 
. . . 

topics {21, 211, 212) of the server (110), and 

a documeni router (330), operably coupled to the document selector (32(,)), that 

10 ass0ciates the selected document to the membCr topic (211). 

2: The infonnation processing system (100) of claim 2, wherein 

.the server (110) is one of a plUraJity of serVers {110, 120), each server of the 

plurality of servers (110. 120) having an associated set of server topics (21. 211, 212; 22, 221, 

15 2222), 
' '\, I ' 

the topic extractor {310) is further configured to extract a plurality of document 

topics (211, 2111, 2112, 2222)from the source document (201, 301), 

the document selector (320) is further configured to identify each of a plurality 

of member topics of the associated set of server topics {21, 211, 212; 22, 221, 2222) of the 

20 plurality of servers (110, 120) that includes 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. 

25 3. The information processing system {100) of claim l, wherein 

the topic extractor (310) includes a term mapping device (340) that transforms 

terms in the source document (201, 30J) to facilitate the extraction of the document topic 

(211). 

4. The infonnation processing system (100) of claim l, furt~er incl1:1ding: 
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a query service device (390) that identifies the selected document as a found 

dc>cument when a search topic includes the member topic (211). and 

a document retriever (350). operab1y coupled to the query service device (390). 

that is configured to facilitate the retrieval of the found document when the search topic 

5 includes the member topic (211). 

10 

5.The information processing system (100) of claim 4. wherein 

the query service device (390) includes a tenn mapping device (340) that 

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

6. A method for creating a document base (335), comprisingthe 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 ), 

IS 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 (20 I) to the node that corresponds to the member 

. topic (211). 

20 7. The method of claim 6, further incJuding the step of 

25 

30 

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 tenns 

(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 seaiining the document (201) for the 

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

(211) in an other document. 

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

10 

steps of: 

enabling a receipt ofa search query, 

·enabling a determination of a search topic based on the search query, the search 

topic being one of a plurality ofptedetermined topic&, 

enabling a determination ofa topic 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. ··· 

15 12. The method of claim H, wherein the step of enabling the determination of the 

search topic includes the step of 

20 

25 

30 

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 determination of the 

search topic includes the step of 

enabling a transformation of the search query based on a map of terms to 

facilitate the detennination 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 topic node includes a detennination of said one of the 

plurality of servers (110, 120). 

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

5 dependent upon at least one prior determination of the search topic corresponding to an other 

user search query. 


