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Field of the Invention

The present invention relates to the field of searching a
database using search keyword terms entered by a user. More
particularly, the present invention is a system and method for
searching databases including documents in different
languages where the search terms are entered in one of the
database languages and applicable database documents in

different languages are identified.

Background of the Invention

Various approaches have been proposed for searching a database
wherein the database includes material in multiple languages.
One approach is to translate the entire database into the
language in which a search term is entered or the language of
the user. However, this could involve a large amount of
translation for a sizable database (and multiple translations
if the database is used by users in different languages).
Further, each process of translating a document has the
potential for losing (or distorting) some of the meaning of

the original text.



system of the copending application includes a synonymor keyword
dictionary which is bi-directional and allows for translation of keywords
bet ween awbDimsbs2h@nguage and ot her | anguages. The transl| @cadpPasnaist
keywords for the docunent are stored in an inverted index which is then
used for searching, either in a selected | anguage, a second | anguage or in
all languages, as deternined by theZuser. This use of nmultiple searching
and a transl ated synonymdictionary avoids the need for translation of the
entire docunment and avoids the nentioned inaccuracies which may result
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the whole database. However, performing and analyzing such a
search can take a long period of time which may prevent the
user from interactively modifying the search to obtain

meaningful results.

Brief Description of the Invention

In accordance with the present invention, search time is
reduced with a search engine that includes a bi-directional
inverted index facility which can be accessed with a keyword
search in one of a number of languages and provide a listing
of documents contained in all of those languages. The keywords
in all supported languages are preferably stored in an
inverted index lookup table cross referenced to documents in
those language containing the keywords. Keywords with the
same meaning in different languages are accessible together
when that keyword in one of the languages is queried. The
search engine containing the table can identify pertinent
documents either in a selected language, a second language or
in all supported languages, as determined by the user.
Information about each document can include not only the
identity of the document but also information used in ranking

the documents such as the number of times that a keyword



3 appears in that docunent, and the keywords proximty to other keywords.
The use of the inverted index table therefore reduces search tine by

el i m nat iwg@ oBloes2aged for translation of keywords, their ipdargpos/ioaati on in
docunents and accunul ating of ranking information at search runtinme and
avoids inaccuracies which may result fromfull text translations of
docunents. Therefore, it is an objecB of the present invention to provide
an i nproved searching engine for docunments in nmultiple |anguages. It is
anot her object of the invention to reduce runtine translation of keywords
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di agranmati ¢ view of "a traditional search echnique 1n i'ch docunent s
exi st documemt f f erent | anguages; Figure 2 is a diagrammtic view of a

di agram of an inproved nulti-I|anguage docunent database index system and
inverted index table of the present invention; WO 03/065248 PCT/ EP03/ 00761
- 4 Filperefdres a tdiiagramadfj et iafdeohd ailesenft timergutasentto provide

an improved searching engine for documents in multiple

languages.

It is another object of the invention to reduce runtime
translation of keywords and finding documents containing those

keywords.

A further object of the present invention is to allow for the
searching of a database with keywords in any supported
language to find documents which are written in that and any

other supported languages.

Brief Description of the Drawings

Having thus described some of the object and advantages of the
present invention, other objects and advantages will be
apparent to those skilled in the art in view of the following
description of the invention taken in conjunction with the

accompanying drawings of which:

Figure 1 is a diagrammatic view of a traditional search

technique in which documents exist in two different languages;

Figure 2 is a diagrammatic view of a diagram of an improved
multi-language document database index system and inverted

index table of the present invention;



i nvention associ ating keywords in one | anguage with their counterparts in
ot her | anguages and identifying docunents in all such |anguages contai ning
gueri ed kwowonaRss Figure 4 is a diagramof a portion of aPrsymPaym7tabl e;
Figure 5 is a diagramof a multi-|anguage dat abase search system of the
present invention; Figure 6 is a diagramof a portion of a conputer display
screen that can be used to enter seadch queries to a search system

i ncorporating the present invention; Figure 7 is a flow chart illustrating
sanple logic perfornmed in practicing the present invention; and Figure 8
is a diagrambfisa aetvagierd ovf e nddx tted I esferthe ipwesgnon. Detail ed
Descript.i of t f odi men igure 1 illustrates a traditional
sear oD T St e Ehgrien s Sotied e

r epr esentretkpar theirs yoticr 102h @y ko aumnk nitder ti fay iser ookt regiusaigen such as a

national. | anqguage (NL) are represented by the synmbol 122. Wile each set
of docaﬁlr%enstuscqql glgarﬁunat%elsnecao%te%%}%%I%ereléeci]qieé"'y?%égse’xed t hrough a process
of extracting the keywords and creating an index, represented by the box

104 fqr. the English _.docunents 102 gnd the box 124 for_ the second | anguage
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each set of docunents, the English inverted index at block 106 and the
second, | anguage i ndex represented y bl.ock 126. Then, a search or query if
For Mt T (O SR s . Bk M AR CSREED | cpr ssent ed
VO 03/H65248 FACHHEPQYBE61 inedni@an English query at 108 and a national

| anguage query at block 128. The results of the English query are shown by

bl ock 110 and the results of a national |anguage query are
Figure 6 is a diagram of a portion of a computer display

screen that can be used to enter search queries to a search

system incorporating the present invention;

Figure 7 is a flow chart illustrating sample logic performed

in practicing the present invention; and

Figure 8 is a diagram of a network for use with the present

invention.

Detailed Description of the Preferred Embodiment

Figure 1 illustrates a traditional search system in which
documents in English (a first language) are represented by
the symbol 102 and documents in a second language such as a
national language (NL) are represented by the symbol 122.
While each set of documents is maintained separately, each is
indexed through a process of extracting the keywords and
creating an index, represented by the box 104 for the English
documents 102 and the box 124 for the second language
documents 122. the next step is that an inverted index is
performed for each set of documents, the English inverted
index at block 106 and the second language index represented
by block 126. Then, a search or query if formatted and

applied against a selected one of the databases, represented



represented by the box 130. Thus, the steps of the process are carried out
separately for each database and including indexing the docunent at bl ock
112, creawDng/oedrd4s nverted i ndex at block 114 and conduct ipag/ERoyexsch and
provi ding an output at block 116. The steps are the sane regardl ess of the
dat abase, each database is kept separate and each is searched separately
and each generates separate results5 Since this sanme structure could be
applied to any nunber of separate databases, this systemcould expand to
support the nunber of |anguages desired. However, some technical docunents
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| anguage _(.sa ﬁ%?l ish) are represented by the synbol 202. Keywords from
each ﬁ’r{l&%: [ ‘he database are identified off-line by using a craw er

204 whi ch scans the docunments for an extractor 206 which identifies the
keyvvor s in the docunents text. The extract ed English keywords are then
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to Crepitebaaie ax erged ge@\é&fatt@ dridl @ ol Q Ofs e Hery Waiglsr i d 1, syHpny mous
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each generates separate results Since this same structure
could be applied to any number of separate databases, this
system could expand to support the number of languages
desired. However, some technical documents are written in a
native language (such as Spanish) but use technical terms from
another language (for example, from English). In such a
system, searching the national language database for the
national language equivalent of a search term will not find
the search term if it is included in the document in another
language. Also in such a system, searching a national

language may not uncover documents dealing with the searched

subject matter in a multiplicity of different languages.

Figure 2 illustrates a system for merging keywords in
documents in different languages into a single extended
keyword index table that is shown in Figure 3. As shown in
Figure 2, documents in a database 200 in any language (say
English) are represented by the symbol 202. Keywords from
each document in the database are identified off-line by using
a crawler 204 which scans the documents for an extractor 206
which identifies the keywords in the documents text. ' The
extracted English keywords are then translated to other
supported languages using the keyword translator 208 to create

an extended inverted index 210 of the keywords with synonymous



meani ngs in all supported | anguages. The translation of keywords is
preferably acconplished using a keyword dictionary 212 which includes

Engl i sh kwpwomneR4tassoci ated with the keywords with a cor peImpsioatgl neani ng
in other national |anguages to forma synonynous listing for the index of
Figure 3 which effectively lists each keyword in each supported | anguage
keywords with correspondi ng neani ng én-the other supported | anguage. In
order to manage the various |anguages, it is proposed to translate each
keyword using the Unicode system (UTF8), although any other system which
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interrogating documents for the keywords, the present

invention is not limited to interrogating documents in English

for keywords. Any supported language En, NL;, ... NLi...NLn

can be used to find keywords in documents not found in

English.

A more detailed view of the extended index table 210 of Figure
2 is shown in Figure 3. English keywords K1 to Kn are
extracted from the documents D1 to Dn using the method
described in connection with Figure 2. The corresponding
keywords in all supported national languages are obtained as
described above so that for each English keyword Ki there is a
synonymous keyword for every supported language. As shown in
Figure 3, an X indicates documents D1 to Dn in which the one
or more of the listed keywords appear. Thus, as shown, the
keyword K1 appears in documents Dl and Dj in English and
keywords K11 and K12 with a synonymous meaning are in
documents national languages NL1 and NL2. Similarly,
synonymous keywords Kil and Ki2 are in document D2 which is
available in national languages NL 1 and 2 but not available
in English. Synonymous keywords Kn and Kn2 are in document Dj
which is available in English and national language NL2 but

not available in national language NL1. Stored in each



which is available in English and national |anguage NL2 but not avail able
in national |anguage NL1. Stored in each WD 03/065248 PCT/ EPO3/ 00761 7

| ocati on warlkees2wé th an X i s ranking factor informtion sech/Epazgo7she
nunber of tinmes the word appears in the docunent, its proximty to other
keywor ds appearing in the docunent; the type of docunent containing the
keyword (i.e. a technical nmgazine dr -an advertisenent), etc. This
information is then wused to rank each docunent relative to the other
docunents turned up by the search. Wen the table of Figure 3 is

i nt er R tdPbynanked siidt i i%h 1sasanugioriaat dranguryanat hen doesthent s in

any | anguagg. rﬁ@rﬁ} inj : i ys keywords in
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and I 'gﬁgt'f' . s ' ' e . ang T. in the case
of d(l:))(r:t ntodegi,%d t he edodcogl(rjrceénjtr}uvr\éﬂk]ﬁdd{ ebgyel%}cyleoﬂﬁ f(ile%n'a;éa géefcnhgn%%’/é:’aji | able in
Engl i stagaamichenaty @maladvanguisgpeeadt]) areb L2 Titid e rdoocuwmeemnisn O s wherd be
avai | apl e; i.n nati,onal .l es NL1 and NL2. Along.with,the identifying of
t he dglc%t?rgen%s %qﬁ%ﬁée&y@%ﬁ@%m} J‘ﬁf’s'l‘llalatnlgv emLJt etrh,e heerst%orcelﬁnef%tnii ng factor
i nf or matrrel weu by bdheprsmarddd to the docunent ranking al gorithm such as
the one shown in copending U.S. patent application serial #10/120.071,
filed on April 10, 2002 and incorporated herein by reference. Figure 4
shows Wnepordheort abfl ek eyiwarigdnaynenyim tiatdea A tuse oyt tHen Yroauedangir he

Col My GRAHLEoH AR AR e AITEFNE Cupgoh dImge. As Show
, ge. As shown,
t hese cauppdrtied; Keanguage sviate sagnyetous rieeingm Ahe SpaRi@dd nircol um
420, t'flreerclq%bariyn acr%I grg‘én%?i% iae%d alntda lgr%%fdédc Cv)vllLtI:rIqq t 4e0i'r %:nan%gidr%g} I onal
information. For instance, assume the query contains keywords
Ki and Kn documents D2 to Dj and Dn would be identified in
their available languages. Thus in the case of document D2,
the document would be identified as being available in English
and national language NL1 and NL2 while documents Dj would be
available in national languages NL1 and NL2. Along with the
identifying of the documents either by title or filing number,
the stored ranking factor information would be provided to the
document ranking algorithm such as the one shown in copending
U.S. patent application serial #10/120.071, filed on April 10,

2002 and incorporated herein by reference.

Figure 4 shows a portion of keyword synonym table 400 useful
in producing the extended inverted index of Figure 3. The
table includes a plurality of columns, each associated with a
different supported language. As shown, these supported
languages are English in column 410, Spanish in column 420,
French in column 430 and Italian in column 440. An additional
column 450 is shown provided for any other supported language
such as German or Japanese, recognizing, or course, that some
languages have different type of characters from English and
some languages have so many different symbols that it may be

necessary to use a double byte character set to represent some



colum 450 is shown provided for any other supported |anguage such as
German or Japanese, recognizing, or course, that sonme | anguages have

di f f er entwoyp®es2fis characters from Engli sh and sone | anguageEPaavg6s0 many
different synbols that it may be necessary to use a double byte character
set to represent sonme WD 03/065248 PCT/ EP03/ 00761 8 of such | anguages |i ke
Japanese. Two sets of synonyns are- $hewn in rows in this Figure 4, one
associated with the English word "network™ in row 460 and one associ at ed
with the English word "processor” in row 470. In practice, the synonym
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shown t_‘Flr‘\e tsé'%tﬁogr ¥ g(uofrorm eadh's rﬁ%ed:erdsqlé]ﬁfﬁllsn& f{ %ceje“ﬁe%c]eatﬂguo%gef synonym
t abl e arteheudmhitedrayndexited ddal eatthem kfowudpormmeids lianhgiayage.according to
conventi gnal ta processi.ng techni ques.,. Figure illustrates a search
yot eATHER 5t SR KR G Ty i B oTE Gery S R S4F iy suppor t ed
| anguagsrdars: iidipuiahned witld aesearLhrangdie &b &adweassedHoara Bxtenrded
keywor d irg)égrt d index 210 described in connection with Fi gures 2 and 3.
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| anguade, quer . e A4y L3 PR ol o LIS DU 190, 210 st ng the
word for network (red) from the English word for the color
red, if desired. While the table is shown in tabular form for
each in understanding the concept of a synonym table, the
table may exist in other known formats in storage according to

conventional data processing technigues.

Figure 5 illustrates a search system incorporating the present
invention. A query 510 in any supported language is inputted
to a search engine 520 and passed to a extended keyword
inverted index 210 described in connection with Figures 2 and
3. The index 210 supports a plurality of languages and allows
translation of a keyword query in any supported language. In
the case of an English language query, the query is applied
to the inverted index 210 using the listings in language
keywords 530, and the keywords 530, to 530n in other supported
languages. This generates an English-language hit list 540,
and national language hit lists 540, to 540n. The user then
can select results 540, to 540n in any language of interest to
the user. It is possible that the user will select one list
(say list 540,), determine that it is inappropriate and try
another selection. If the user has limited capabilities in
understanding English, he may prefer to look at the results in

any other national language 540, to 540 n. If the national



keywords 5301 and the keywords 5302 to 530n in other supported | anguages.
This generates an English-language hit |list 5401 and national |anguage hit
| i sts 540R0t00/06320$. The user then can sel ect results 540PCr@®PB3AT6i N any

| anguage of interest to the user. It is possible that the user will select
one list (say list 5402), determine that it is inappropriate and try

anot her selection. |f the user has - i9m-ted capabilities in understanding
English, he may prefer to ook at the results in any other national

| anguage 5402 to 540 n. If the national WO 03/065248 PCT/ EPO3/00761 9
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languages which they are available. The documents in the
selected list are analyzed by the ranking algorithm 570 to

provide a ranked list 580 to the user.

As shown in Figure 6, a computer screen for interrogating the
present system would include spaces to enter the keyword query
600. Search area 602 is for indicating the scope of the
search. Search area 604 is to specify the languages to be
searched. Area 606 is to indicate the language in which the
query terms are provided, and space 608 is used to provide the
language in which the ranking list is to be provided. Thus in
the figure “laptop” and “IBM” are keywords to be examined.

The search area is “any country”. However if desired, the
search could be restricted say to particular countries or even
to particular document repositories. For instance, search
area could be limited to the Library of Congress or to any
library in the United States. Languages in which the search
is to be performed is listed as all. This would results in a
search in all supported languages contained in the table of
Figure 3 so that the multiple copies of the same documents
would be read out of the table, as discussed in connection
with Figure 3. Space 606 identifies the fact that the search

words are in English. However, any other of the supported



| anguage in which the ranking list is to be provided. Thus in the figure
"l aptop” and "IBM are keywords to be exam ned. The search area is "any
country".wHoseeans i f desired, the search could be restri ®@CaFEPIzYOTHD
particular countries or even to particular docunent repositories. For

i nstance, search area could be limted to the Library of Congress or to
any library in the United States.-Lbhguages in which the search is to be
performed is listed as all. This would results in a search in all
supported | anguages contained in the table of Figure 3 so that the
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performed and the results delivered.

Referring now to Figure 7, the system is interrogated by a
user entering in steps 702 and 704 the search information set
forth in spaces 600 to 608 in Figure 6. The entered query and
other information is then used to interrogate the extended
inverted index table in step 706 and a document list is
obtained from the table 210. The searcher is then provided
with the list of ranked documents in the language he prefers
in step 710 and decides in step 712 whether the results are
satisfactory. If they are, the process ends. However if the
searcher is unsatisfied, he may extend or otherwise change the
scope of his search in step 714 by modifying the data
provided in steps 702 and 704.

The present invention, it will be recognized, is especially
adapted for use in a data processing system such as a general
purpose computer with a stored program containing computer
program means including a plurality of instructions. Those
instructions will generally be written in a high level
language which is readable by a human and translated into
machine language, that is, simple instructions which are

understood by the data processing system. In an appropriate



inverted index table in step 706 and a docunent list is obtained fromthe
tabl e 210. The searcher is then provided wth the list of ranked docunents
in the | awguwages2e prefers in step 710 and deci des i n st epT/APB3diet her t he
results are satisfactory. If they are, the process ends. However if the
searcher is unsatisfied, he may extend or otherw se change the scope of
his search in step 714 by nodifying the data provided in steps 702 and
704. The present invention, it will be recognized, is especially adapted
for use in a data processing systemsuch as a general purpose conputer
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Figure 6 would appear.

As used in the present document, software, computer program
and computer program means are used interchangeably. Software
in the present context means any expression, in any language,
code or notation, or a set of instructions intended to cause a
system having an information processing capability to perform
a particular function either directly or after either or both
of the following:

a) conversion to another language, code or notation; b)
reproduction in a different material form. The use of the
Unicode system for managing different languages has been used
in the description of the preferred embodiment but other
suitable methods for representing different languages could
also be used to advantage in the present invention, if

desired.

The term national language(s) has been used to represent a
language or languages associated. A national language could
be any language supported by the system, and might include
different languages for different users. So, “national
language” might represent Spanish for a Mexican or a person
from Spain and might represent French for a person from France

of other French-speaking locales. Appropriate synonym tables



in the present context neans any expression, in any |anguage, code or
notation, or a set of instructions intended to cause a system having an
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claims. For example in some circumstances, the documents
could be written in a combination of supported languages.
Additionally, some elements of the present invention can be
used to advantage without the corresponding use of other
elements. For example, the use of the synonym or keyword
dictionary is not the only way to accomplish the translation
of keywords into other languages. Further, various other
devices could be substituted to advantage depending on the
environmental circumstances. Accordingly, the foregoing
description of the preferred embodiment should be considered
as merely illustrative of the principles of the present

invention and not in limitation thereof.



could be witten in a conbination of supported | anguages. Additionally,
sone elenents of the present invention can be wused to advantage w thout
t he corr ewpondeizgs use of other elenents. For exanple, thecugPosbéorthe
synonym or keyword dictionary is not the only way to acconplish the
translation of keywords into other |anguages. Further, various other
devi ces could be substituted to advah3age depending on the environnental
ci rcunst ances. Accordingly, the foregoing description of the preferred
enbodi nent shoul d be considered as nerely illustrative of the principles
of the present invention and n&t L & [T M tSati on thereof. W 03/065248
PCT/ EPO3/00761 - 13 CL Al MS 1. A nethod of creating and searching a
dat abase of docunents in a plurality of supported | anguage, the nethod
conprisi ng A heettiepsoDOicraest gy aake yyws el od | o tyabasexdf act keywor ds
from each C({)f t he docunents; ﬁslat' ng the ke rds into the supported

tr s
| anguages; “FERHrY 13 HTHF OF Fke Fore Fta9%e Wuments in

each suppordethd@ngigges isd Nghd hecdeywor ds i n each supported | anguage to
create an in,verteg?i ndex_ of. t he docunents including the and

keywor ds,
ranki ng factomy iff oFRRIITh THOWOIHY ORISR KafTeeds n%r%%c‘iﬁ‘r‘élﬂts in

any supported drhguagenditsi nterrogating the inverted index with search
terms in one supported | anguage; _and ranking the docunents using the

ranki ng f act s i At RO AHES dtlimeite SRR tRY 139 HRI¢Hver t ed

i ndex. creating a listing of keywords for each of the documents
in each supported language;
using the keywords in each supported language to create
an inverted index of the documents including the
keywords, and ranking factor information about the
documents;
retrieving documents in any supported language by
interrogating the inverted index with search terms in one
supported language; and
ranking the documents using the ranking factor
information of the documents contained in the inverted

- index.

2. A method including the steps of Claim 1, wherein the step
of using the keywords to create the inverted index
includes the step of using the Unicode system to manage

supported languages.

3. A method of searching a database including the steps of
Claim 1, wherein the step of generating an ingquiry
includes identifying the language in which it is

presented.

4. A method of searching a database including documents
written in more than one language, the steps of the

method comprising:



2. A nmethod including the steps of Claim1l, wherein the step of using the
keywords to create the inverted index includes the step of using the

Uni code swetoensi2¢8 nanage supported | anguages. 3. A net ho#cofEpsgen7éhi ng a
dat abase including the steps of Caiml, wherein the step of generating an
inquiry includes identifying the language in which it is presented. 4. A
met hod of searching a database inctuéng docunents witten in nore than
one | anguage, the steps of the nethod conprising: WO 03/065248

PCT/ EPO3/ 00761 - 14 creating a searching tool identifying keyword search
ternms on eatfedocidrents<eal graes wiedl t hdéent kisyiwy deeywerd aseaysiony nous

meani ng I n Ol ARL SURRQM %émﬁ@&?@%ﬁi%%ﬁ%@éﬁ yéﬁ@if%é@“o?&&%ﬁkgsa using

keyword search terns 1n any supporte anguage to Iinterrogate t
searchi ng soodnwsiug reedeae hienytimer regponsie® tandkeyyes d search terns

into both the se | anguage 0 r anguages,
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i ncludi ng the step. of caonvert.in the search results into another. | anguage.
6. The mot HOtP bii T M 5 SVt a9 e TetHot 117 (1er<<Y HT e 11 stop of
provi di ng aremigderredd ilsitiofthel cosamrt sl drapeth@midnkiingr | admsemtedn in t he
search tooll. 7._The matémd of Claim4, wherein the step of providing the
search |i st BtWUer'S i n a supported | anguage sel ected

providing a list of retrieved documents in multiple
languages based on the search terms and their aligned

synonyms.

5. The method of Claim 4 including the step of converting

the search results into another language.

6. The method of Claim 5, wherein the method further
includes the step of providing an ordered list of
documents based on ranking information in the search

tool.

7. The method of Claim 4, wherein the step of providing the
search list of documents in a supported language selected
by the searcher when the document exists in that

language.

8. A system for searching a database of documents based on
an input search, the system comprising:
a list of keywords which includes, for each of a
plurality of documents in the database, keywords with
synonymous meanings in at least a first and a second
language;
an inverted index for the plurality of documents of the
database including the keywords with synonymous meaning

in the list; and



by the searcher when the docunent exists in that |anguage. 8. A systemfor
searchi ng a dat abase of docunents based on an input search, the system
conpri si Myo 0a/0b328¢ of keywords which includes, for each ofeca/Epps/on7al ity of
docunents in the database, keywords with synonynous nmeanings in at |east a
first and a second |anguage; an inverted index for the plurality of
docunents of the database includingldhe keywords with synonynous neani ng
inthe list; and WO 03/065248 PCT/ EP03/00761 - 15 a search engine
responsive to keywords in both the first and second | anguages, said search
engi ne usi gy séerch merine Fesleons bvebtailkewwaeds ofn resth t shef thst ncl ude

t he docune i r to.li search. te in the first
or input | %%%%%&%%q&f%ﬁé?%% usa‘%ei;&uéd%%%ﬂe\ﬁ%rgg%?cﬁﬁa?% 1|£1]ir?t he second

| anguage. 9investyst emddx tthe ¢dypeidescsetbedf imeGliAm@iathermdudde | st
s a tvo-way, Li gl Wich, |5, usable o conyeld ing A searehytermfioma first
| anguage to a secon rfanguage and T Tom a seco an§§’ége to A First

| anguage. 1flerms seartdie nfisytstem oipdthel drypeagesord bddidin Ghaiudds wherein

t he converting of search.ternms uses the Unicade systemfor managi ng
nul tiple | a%%%ﬁbee%t.s PRI caol?&)uﬁl'érab‘? osg‘?ca(?ﬁ% H'EHHuUt er usabl e nedi um for

searchi ng a dat abase of docunents based on an input search, the software
conprising: software faor a |list of keywords i ch incluydes,, for_ each of a
pluraldty g BEtmbms 1 (ROt % RS MO meani ngs
in at |eastlistdiisSta amb-aws8eCik which is usable in converting a

search term from a first language to a second language

and from a second language to a first language.

10. A searching system of the type described in Claim 8,
wherein the converting of search terms uses the Unicode

system for managing multiple languages.

11. A computer program on a computer usable medium for
searching a database of documents based on an input
search, the software comprising:
software for a 1list of keywords which includes, for each
of a plurality of documents in the database, keywords
with synonymous meanings in at least a first and a second
language;
software for an inverted index for the plurality of
documents of the database including the keywords with
synonymous meaning in the list; and
software for a search engine responsive to keywords in
both the first and second languages, said search engine
using the inverted index to obtain a set of results which
include the documents which correspond to input keyword
search terms in the first or input language and which

includes documents which are in the second language.

12. The computer program of the type described in Claim 11,

wherein the list is a two-way list which is usable in



| anguage; software for an inverted index for the plurality of docunents of
t he database including the keywords with synonynous neaning in the |ist;
and sof t vaoa3fes24@ search engi ne responsive to keywords i mCTiEPOSYOd7TRE fir St
and second | anguages, said search engine wusing the inverted index to
obtain a set of results which include the docunents which correspond to

i nput keyword search terns in the figst or input |anguage and which

i ncl udes docunments which are in the second | anguage. 12. The conputer
program of the type described in Claim1ll, wherein the list is a two-way
list which dsnwsatilgy i) 803 Gaha & Rl [ERGY N0 quakfe pnverting a
search termfroma first Ianguage to a second | anguage and from a second

| anguage t FFMY SENTHRFURE P & SHFMREL & He 4Sfpe descri bed
in Caimlhangihgyein the converting of search terns uses the Unicode
system for managing nultiple | anguages.

13. A computer program of the type described in Claim 11,
wherein the converting of search terms uses the Unicode

system for managing multiple languages.



