3 0 APR 2004 DATA PROCESSI NG METHOD AND SYSTEM PROGRAM FOR REALI ZI NG 0-4R 2004
METHOD. AND COMPUTER READABLE STORAGE MEDI UM STORI NG THE PROGRAM BACKGROUND
OF THE I NVENTI ON FI ELD OF THE | NVENTI ON The present invention relates to a
data process- ing nethod, a data procesgirg system and a storage mnmedi um

5 More particularly, the present invention relates to techniques effective

for the application to a data process- i ne ' | |t abl e for
accessing a pIuFﬁF%Q?CF§ﬁgNedW%WQPdehsgﬁggtéﬁggg@ﬁg@ﬁggﬁ§§§#g%1by
di scrinminating betneepedapy KNGeYSIOER FESDRBLRISAORAGENGIMGES, Japanese 10

| anguage, English |anguage and the |ike. |t S necessary for a conputer
systemto process various type§“§¢Nﬁf§@dp%§¥§” For exanple, if information

systens at main offices of various counties of a multinational enterprise
L9 a0 12 Dok BLEB gty el SIBRGIRN Y 197 2 sorver 1n 2 o nale central
veb s to be | hEBbPaPEatie TRYsREIERCYI TG Drocess 20 f11es of ML texts
aritten Ln varfous nabypal | anguages rSUBhl ired Al $aes priboeaisous
countries. In learnin 8 RERS nguage, it 1S necessary to process both the
anguage or -SRoTREPOBs 4 RaLay FPOsFaE T GG 3 0 ARR 3004 Je Mee DL ner
5 More particularly, the present invention relates to
techniques effective for the application to a data process-
ing method which is suitable for accessing a plurality type
of data in a data processing system by discriminating
between data kinds such as natural languages, Japanese
10 language, English language and the like.
It is necessary for a computer system to process
various types of mixed data.
For example, if information systems at main
offices of various counties of a multinational enterprise
15 are to be integrated, it is necessary for a server in a
single central office to process text data described in
different natural languages of various countries.
If information collected worldwide from the World
Wide Web is to be integrated, it 1is neceésary to process
20 files of HTML texts written in various natural languages
supplied from Web sites in various countries.
in learning a new language, it 1s necessary to
process both the description of the language to be learnt

and its translation into a mother language or another

25 already learnt language.



- 2 One nethod of allowing a plurality of | anguages to be processed QJ]APRZNM
encodi ng each | anguage into one integrated format, is to use encoded
character sets called Unicode. Unicode is nultilanguage character sets

devel oped 5 t hrough cooperation of International Standards Organization

(1SO and Uni code consortium Main charaéter set specifi- cations of the

worl d are consolidated into one large character set specification. |SO

naned this character sgle mPEsGE| SALADPIORENGSEY pR6AR11L) Ofelamyhadesf
processing data of a plurality of |anguageS by a database systemis to use

Uni code. Thig, HEPthatdsséles i@ﬁ@@diﬂ%@é@ﬁphéngm%%&E gnbat i onal
Language Support, "An Oracl e Techni cal Ite Paper, 1997.6. This docunent

teaches that i iedy LR FROED! is 48 dakeeheeabddahabaseerokeas called
mul tinational enterprise into one database, it is ideal to use Unicode as

the charact gy csife . Ofud heodat 2base1 61 4RGuabl thardatakasetsedeerlogatia of
the character train type is integrally processed by one data fornat

Uni code. g f diifeoudiaréisd 96r£086n 06t t hetethediod@li stdntibedenrgaomzihdon
character code of” the database server, the database nanagenent system of

t he dat abasg 1stey Vdid am Deddécabhyoit aaml at RaihhehalharcaeresetodpecAs ia

system for processing nultilanguage text data, a nultilanguage support

communi cat | Fasisient stkaowrl@5anhi chngelddatkedsédtiononke l2&ig€ open

Patent Publication JP- A-10-232869. In this system the server stores inter

medi at e for mataxterliatet whpebif scabiannedIB® prasdathdsl Cparggder set

sermantically analyzing the text data described in a 30 APR 2004
specification as ISO 10646.

10 One method of processing data of a plurality of
languages by a database system is to use Unicode. This
method is described, for example, in ORACLE 8 National
Language Support, An Oracle Technical White Paper, 1997.6.

This document teaches that in order to consoli-

15 date local databases of a multinational enterprise into one
database, it is ideal to use Unicode as the character code
of the database server. In the database server, data of
the character train type is integrally processed by one
data format Unicode. If the character code of the client

20 is different from the character code of the database
server, the database management system of the database
server automatically translates the character code.

As a system for processing multilanguage text
data, a multilanguage support communication system is known

25 which is disclosed in the Laid-open Patent Publication JP-
A-10-232869. 1In this system, the server stores inter-

mediate format text data which is obtained by grammatiqally

and semantically analyzing the text data described in a



3 natural |anguage. Upon reception of a request of text data search fré&léfRzm&
client, the server searches internediate format text data containing a
specified character string fromits nmenory, generates text data descri bed
in the 5 natural |anguage requested by the client fromthe searched
internediate text data, and transmits thé generated text data back to the
client. The server stores all text data to be processed by the system in
one i nter nedhatersdr MahgulAgeonvepbnorakegatiamasd lkanrggags tSQL rsed a2th)
ORDER BY phrase in order to sort the process result. This |anguage

speci ficati opessciefrondai olDahabastel seguage s8@rchias Jlajeraws latdustri al
Standard JI'S X 3005-1990. It is possible to assign a sorting key with a
character stféngat taxthidateasentaimdhnkati sgpesdduienc ehag asyiedi fSitadngy
COLLATE. 15 A simlar specification is described in "Under- standing The
New SQL: a ChngheitsQGueneryli geheraces Mexgadatikadesorniberogdr thehi s
docunent gives an exanple of usage of the follow ng SQL statenents. SELECT
movi e_tithe, nabvralt ypeguageFRENuESLied byt tde cROER B LAy it e iSq3F BOd ATE
FRENCH In this exanple, it is specified that the titles of novjes are
sorted i n actoremmedinkentens PesAchaddstaansmidsetie gansraey Jitdtle a
proper collation relative to the 25 character set of character trains of
the sorting &@ya PackntexiREl 61deséri bERE B STORACSE T M3 Iohdie* L ge
Support, An oracle Technical Wite Paper, 1997. 6", the %Plhgtugﬂmﬁﬁghod

i s specifi edt®ByPENPFPERAERAAPYIBNEPRYSGGH, 1D one lntermediate .

A conventional database language SQL uses an
10 ORDER BY phrase in order to sort the process result. This
language specification is defined in Database Language 5QL
in Japanese Industrial Standard JIS X 3005-19%0. It is
possible to assign a sorting key with a charactex string.
In this case, a collating sequence is specified by COLLATE.
15 A similar specification is described in "Under-
standing The New SQL: a Complete Guide, Jim Melton, Morgan
Kaufmann, 1993". This document gives an example of usage
of the following SQL statements.
SELECT movie title, movie_ type
20 FROM movie_titles
ORDER BY movie_title COLLATE FRENCH
In this example, it is specified that the titles
of movies are sorted in accordance with the French custom,
to explicitly designate a proper collation relative to the
25 character set of character trains of the sorting key.
In an example described in "ORACLE 8 National
Language Support, An Oracle Technical White Paper, 1397.

6", the collation method is specified by environmental



4 variables and the like. Fig. 57 shows an exanple of a conventional 30 APR 2004
col lation nmethod specified by environnmental variables and the like. Fig.
57 illustrates an exanple of a specifica 5 tion of the collation nethod, a
gquery by SQ. statements and its process result. As seen fromthis exanple,
dependi ng upon a designated Ianguage,"a4deferent sort process is
executed even for the sanme character set. Consider now that a conventional
dat abase i svyaseGbi¥: fard mH4 il Btguage support and a sort process is
executed for a different |anguage character set by using a different

col lation nethod. |In thig. GHEeshdwe zoréxampresstis cerventadnsy a
different collating sequence because of the different collation nethod.
Therefore, @enandiith upthad ISpetest prdtieyl ¢avguapeenbtali vasiaeRlesorndr esul t
is obtained even for the same character set. Even for collation of a
speci fi c | angueagei ke herkig.ars’ viallwssraoes aah ngxampleneésa EBECaLARBre, for
the Japanese | anguage, the sort process can be executed by 20 various

col | ati o netikodso s udte aselshatplen duethed ona QEﬁéﬁebchgFaﬁgéFPB‘FP&ﬁ and
representation collation, and representative phonetic collation. The
process restitts poteureEs weatlieachheoseal| SRORetRdE. SARTPRE / c SPPEEdR Jof

di fferent | anguages, a 25 | anguage recogniti on coIIatin% systemis

di scl osed i mpdre a Riggigmatedh Jmgua9s08a 281 tERECEReEPF M REPGR ®Feddr di ng
the collation of Japanese Language character strings is stipulated in
Japanese | n®%R3Yed SteeRiaFE JHe X amB 11958t 8H ABR 2004

Consider now that a conventional database is used
10 for multilanguage support and a sort process is executed
for a different language character set by using a different
collation method. In this case, the sort process is
executed by a different collating seguence because of the
different collation method. Therefore, depending upon a
15 designated language, a different sort result is obtained
even for the same character set.

Even for collation of a specific language, there
are various collating sequences. For example, for the
Japanese language, the sort process can be executed by

20 various collation methods such as simple collation,
phonetic transcription - representation collation, and
representative phonetic collation. The process result
changes with each collation method.

As the collation of different languages, &

25 language recognition collating system is disclosed in the
Publication JP-A-8-508123. The specification regarding the
collation of Japanese Language character strings is

stipulated in Japanese Industrial Standard JIS X 4061-1996.



- 5 This specification defines three collating sequences including sidBIAPR 2004
col l ati on, phonetic transcription representation collation, and
representative phonetic collation. 5 In a conventional collation nethod
descri bed above, the database is used ffr_nultilanguage support or a

or

plurality of collation nethods are used a specific |anguage, to apply
a different collation method to values in the sane colum of the data
base. |n thif§lgaspectifd crd isor tdgfrigmss S hrpe)xarihald by IRIHYPPEEHi f f erent
collating key for each collation nethod for the values in the sane

col um. Thedafdug ingf samplite asolladtiany WW&C%SW@F?WP"E%W he col |l ation
met hod for the values of respective colums is generated, the sort process
is executedr@PI@ﬁan}aﬂaQHu§qﬁ%&ﬂkﬁQxi&RﬂIEﬁ?#@ﬁ¢@%ﬁt¥¥ﬁnPEﬁnﬁE%ﬁod of
sorting data stored in the database of a database systemis to use an

i ndex. An &rdd@itdasf. this is a data search apparatus with a sort function
di sclosed in the Publication of JP-A-8-255170., 20 In an qg ect : elatlonal
dat abase Smanagenent sTthaerﬁoﬂ‘{eﬂ"sl%Js|QRJe1q1bl%f’P%%h%d %? °t 8?| on for

the sequence eval uation when indices are to be forned. for ipition

types. An edd®e dbe Watahasfsdi i 5P TR} ’?@‘F%?‘Fo%%?pf)ﬁkls(%

M chael St br ak 25 Kauf 1966" . d t,

B (res | nAPOSE Hat b em AP RO s W SOt on FRe T ¥ cquence |
fi d b def t f h

specifie &a%gglsa(e;;re'qp%cgzcnéﬁélon Y f%ferent N[ f£L: 40 Gothahetshanacter

strings,
in the same column of the data base. 1In this case, the

10 sort process is executed by using a different collating key
for each collation method for the values in the same
column. Therefore, after the collating key corresponding
to the collation method for the values of respective
columns is generated, the sort process is executed by using

15 the generated collating key.

Another method of sorting data stored in the
database of a database system is to use an index. An
example of this is a data search apparatus with a sort
function disclosed in the Publication of JP-A-8-255170.

20 In an object-relational database management
system, it is possible to define a user function for the
sequence evaluation when indices are to be formed for user
definition types. An example of this is described in
"Object~Relational DBMSs. Michael Stonebraker, Morgan

25 Kaufmann, 1966". According to this document, B-tree
indices can be generated in conformity with an optional
sequence specified by a user definition function.

In order to collate character strings, it is



- 6 generally necessary to execute nultidi nensional analysis for eacﬁg%APRzmﬁ
various collating keys at each collation stage. As an exanple of a data
processi ng nethod which retrieves data by simlar nultidinensional data

anal ysi s, a neighbor 5 hood search nmethod in a nultidinmensional vector

space and a storage nediumstoring programfor realizing the nmethod are

described in the Publication of JP—A—10-301937.,A@cordLng to tgis.nethod,
mul ti di mensigereralkly necepFRIAt e exepvtaenul batiPE8ABIALs 28R Y P mage

such as col or and shape, and 10 indices of a tree str ctuaﬁa?ne ugig t.o
retrieve i nels eathi®hrvabiewieCPhhgblingnbe¥8afthePERgE® HE™f &at'dre

cearch T angehs a1 | GFARBL AnGE &t AT AGETARERSAND MREGES PDIRR LePTaVRed, 1 he
O e gt porcaase SprIEARELARR oA, IS P e
Fogi st F ats ornoeaUESeZeF CRFRHBdoRD S0TNH L SePLRAETRat ¥ Sy S T Lo
e o Pnad A B AP, P85 S e e o
Sequence a GGEGTIBFS: 1D FhRCEFBASTECIBMoPRyChe Thi ot b functon
Codes of ~crBPather SEFRRGs, MAteHiTERG Lol *Tasaneca | Sage 30 APR 2004
feature amounts of an image such as color and shape, and
10 indices of a tree structure are used to retrieve images
similar to some image. The search range of the feature
amounts is limited for each dimension to search similar
images. Since the search range is limited and matching
with all images is not performed, the data processing
15 amount can be reduced and the data processing can be
speeded up.

In spreadsheet software and a databasg management
system (DBMS), a process is executed which stores and
manages data upon a data registration regquest from a user,

20 and searches data and returns it to the user upon a data
search request from the user. In this process, if data is
searched without specifying search conditions, the seguence
of searching data is indefinite. In order to search data
in a predetermined sequence, a data sorting function is

25 provided.

This sorting function provides sorting in ascend-

ing or descending order of values of character codes of

character strings, or sorting of Japanese langquage



- 7 character strings in the 50-kana syllabic order if this functi017’5[]i‘§:'|”0ml
set up in the system For exanple, the database |anguage SQ. can request
to sort the collated retrieved result by using the ORDER BY phrase. This 5
| anguage specification is stipulated in ghe dat abase | anguage SQ. of
Japanese | ndustrial Standard JI'S X 3005- 1900. Spreadsheet software, Excel
(registered trademark of Mcrosoft Corporation), has a data sorting
function. 1@hsherctsor téitings s echeds §+loana mehuabicsordprglidi Bhé§ box s
di splayed to allow a user to designate a sorting key and ascendi ng order
or descendi Farartiern #s et opp i omathe fsystémn, FertRsamplgngEhnt of an
optional character string registered froma user definition_|List panel is
15 sel ect ed datarbas s drangue seqs@h ceanesegnast oronsaat £hej §01p888fble to
rearrange the key values in the sel ected order Excel 5.0 for ,Wndows,

Oper ati on Harethotkyed SBNWL B 18B- ud 674 - Khe dJeBBERpBY oRNEASBat aT88Fting p. 178
to p. 481, description on user definition p. 214). 20 The_ specification of
Col | ati orb oﬂjﬂ&panﬁsesm@mgﬁégétthara%t%FlEﬁfﬁﬁ@di%ndépﬁn g Ph358panese

I ndustrial Standard JI'S X 4061-1996. This sgegificatiog gﬁipglgb%g_ three
col l ating sdgrgwrse i 5@k 1elf ng2BaReFe LBAPSETAAL SHRBABE A Ydfakseripiion -
representation collation, and 25 representative phonetic collation. In the
sinple coll &t9Mh, sorting is executed by using one given character string

L;;?L;eﬁfatrgncglgagLn EgggééhégttQSfQQQQSEiEx%&i”i%%h&%%%@ea trademark
of Microsoft Corporation), has a data sorting function.

10 When sorting is selected from a menu, a sorting dialog box
is displayed to allow a user to designate a sorting key and
ascending order or descending order. As an optional
function, if the arrangement of an optional character
string registered from a usexr definition list panel is

15 selected from a sorting seguence designation menu, it is
possible to rearrange the key values in the selected order
(Excel 5.0 for Windows, Operation Handbook, ISBN 4-8163-
1671-X, description on data sorting p. 178 to p. 481,
description on user definition p. 214).

20 The specification of Collation of Japanese
Language Character String is defined in Japanese Industrial
Standard JIS X 4061-1996. This specification stipulates
three collating sequences including simple collation,
phonetic transcription - representation ceollation, and

25 representative phonetic collation.

In the simple collation, sorting is executed by
using one given character string itself as the collating

key. In the phonetic transcription - representation



- 8 collation, in accordance with the character string to be sortedzgﬁngm&
Its phonetic transcription string, sorting is executed first by using the
phonetic transcription string as the collating key, and if the sane
sequential order is 5 obtained, sorting is executed by using the character
string as the collating key. The représ%nfative phonetic collation

I ncl udes a fundanental representative phonetic collation and a sinple

repr esent at iced 1phdnrat,i circdd@attdemcd nwitie fhedarendatetOstepngstent bei ve
phonetic collation, a phonetic transcription train and a representation
train are respeed \wid e |pibdest icomniar et bbb estoinet esorhéng is
representative phonetic sounds, and the result obtained by the foll ow ng
procedures exbcuted 4)itstcdmesud g coid gpiometesutranssripyiTRessrang
trains of two representation trains are evaluated fromthe_order of
character clamsshe (@1ldtihe kew, rapt esbnthe i oamer se¢geenbivalt REA§ENESor der
at the stage (1), the follow ng rul es é;g and (b) are sequentially applied
to each Syl lcddsladnefd t lROXWONG 205 repp@slesd a2Y ois LRai BBeupbrrartegeE5R@89t hat
there is no syllable. If there is no syllable in one of the two

represent at iasn theaigsl kat bea kY ated, this representation train is given
the preferential order. If there is no syllable in

representation trains, TRHKPRY S PB4 1ER mﬁpgﬁﬁ% 5?£g%Q§$Lth%§lgp§§ea(2).
571 opr esont AUMAETEGHGHe ] P LR CEF BRET 2 GOPORT i oL | EhF BCGAl &t FoR P4en and
0 APR 2004representative phonetic collation. In the fundamental
10 representative phonetic collation, a phonetic transcription
train and a representation train are respectively syllabled
so as to be able to determine representative phonetic
sounds, and the result obtained by the following procedures
(1) to (4) becomes the collation result.
15 (1) The start trains of two representation
trains are evaluated from the order of character class.
(2) 1If the two representation trains have the
same order at the stage (1), the following rules (a) and
(b) are sequentially applied to each syllable of the two
20 representation trains until it becomes that there is no
syllable. If there is no syllable in one of the two
representation trains to be collated, this representation
train is given the preferential order. If there is no
syllable in both of the two representation trains, they are
25 given the same order at this stage (2).
(a) For each syllable, representative
phonetic sounds are determined from a representative

phonetic dictionary by using the representation train and



9 phonetic train, and by using the representative phonetic sounds asﬁﬂthRHM£
collating key, evaluation is perforned in accordance with a collating

rule. (b) If the two representation trains have the 5 sane order at the
stage (a), by using the representation train having the correspondi ng

syl lable as the collating key, evaluati&n-is perforned in accordance with
the <collating rule. (3) If the two representation trains have the 10 sane

order at thesd@@eic2trabi, ushagbyhasphanehiec riepaies eas attive qoldrattiing key,
evaluation is perforned in accordance wth the collating rule. (4) If the

two represeriin®® &satne baykathag kawy ewdanaationhdsstpage o@jed by usi ng
the representation 15 train as the collating key, evaluation is perforned
i n accordanca-abthahbe wothaki ngitakéngAsuvdenet hod of sorting data stored
in a database nanagenent system a nethod using indices is known. An
exanple of this is the seab¢h agpahat twonreprassatiati®nf drainn v |dsed
in the Publication of JP-A-8-255170. By wusing indices, data of the desired
sorting dr desamencbéerobtaithedswiegkoyie )soblyi mg inge tdgt & SPT asRN BT M
resulting in high processing speed. 25 SUMMARY OF THE | NVENTI ON The
above- descr itmeglinohaehngohak techeispeadinge sydd abdee reattd® AT 1At a
types and data formats in nanagin% data of a plurality of kinds by a
server, and }e¥, APRaXpasion is performed in accordance with the

collating rule.

(3) If the two representation trains have the

10 same order at the stage (2), by using the phonetic train as
the collating key, evaluation is performed in accordance
with the collating rule.

(4) If the two representation trains have the
same order at the stage (3), by using the representation

15 +train as the collating key, evaluation is performed in
accordance with the collating rule.

As a method of sorting data stored in a database
management system, a method using indices is known. An
example of this is the search apparatus with a sort

20 function disclosed in the Publication of JP-A-8-255170. By
using indices, data of the desired sorting order can be

obtained without sorting the data in the system, resulting

in high processing speed.

SUMMARY OF THE INVENTION
25 The above-described conventional techniques use
an integrated form of data types and data formats in

managing data of a plurality of kinds by a server, and



- 10 don't consider the data kind of data having the sane data type:%mAPRzma
format. It is not possible to process data in accordance wth the
characteristics of each data kind. For exanple, consider the case that a

dat abase 5 nmanagenent system stores character string data of a plurality

of | anguages (English, Japanese, Hebrewland the 1like) in one table by

using Unicode. In this case, the server which manages data storage

recogni zes tjie data onlye . as,d e chal A6 ae dal; aePded bive LobRedgaesd

cannot 10 di _ ﬁmeen_ anguages. Therefore, even if there is a
full text Sec?y][pceh Jcrﬁd‘cédﬁﬂbé.pecﬂ'fs t o €35 4 AIOMIAES, protess Agtapeasible to
ea

sel ect data |'anguage and use the full text 'search function

specific to %ﬁ%ﬂééﬂﬁ%ﬁﬁﬁih iﬁglé%%%%&fbri@@i@§v§f0@£@th@faskmﬁayns and
represen atrons ¢

different 15 ange wth each | anguage, and the search

function changes thr1fﬁgﬁb*§m§@@getéygbd@§ €hibt ¢ 8ge ot heach ddapbasse word
and exclusion of English articles. It is therefore inpossible to use a

proper functi.on W &ss dYerer aEYA8E Ghagadtter Sstoengi daed. o20aAn obj ect of
the invention is"to provide a data processing system capable of accessing

data of a p#ﬂﬁgéiy%ycgfcﬁgﬁ§mg?ésk(nﬂglﬁﬁﬂ,pJ@pegeseg Hebaewnaadcthdance
with the characteri'stics specific to each data kind. As described above,
with the converd i opglord €gblatbpnuskhyodnicoddi f f Enenbieorkraei ofhfet hods
are used for the same columm value for a nultilanguage sugport of a
dat abase or §efvesewiich phnagestgaté stbrageonereghd@sst she 83%ar PPN ar
| anguage, after the collating key correspond 3 0 APR 2004

as the character data encoded by Unicode and cannot

10 discriminate between languages. Therefore, even if there
is a full text search function specific to each language,
it is not possible to select data of each language and use
the full text search function specific to each language.

For example, the development of synonyms and different

15 representations change with each language, and the search
function changes with each language such as cutting of each
Japanese word and exclusion of English articles. It is
therefore impossible to use a proper function unless the
language of data is identified.

20 An object of the invention is to provide a data
processing system capable of accessing data of a plurality
of different kinds and processing data in accordance with
the characteristics specific to each data kind.

As described above, with the conventional

25 collation method, 1f different collation methods are used

for the same column value for a multilanguage support of a

database or for use of a plurality of collation methods for

a particular language, after the collating key correspond-



- 11 ing to the collation method is generated for the colum value 58 AP8 2004
collated, the sort process is executed by using the generated collating
key. The process speed of the sort process therefore lowers. 5 Wth the
conventional collation nethod, the C@|f¥ij@ key generated for each sort
process is used only for this sort process. Even if the generated
collating key can be used for another collation nmethod, it is not used

for the ot hdnadid dtheorcoktdibton Thethed &% fgenereyeds Teketh8 EBLNERI ng key
therefore | owers. For exanple, if a particular colum value is to be

subj ect ed t yaduwrio hﬁcﬁéiiahgdphéh%t$%r¥rEﬁ@@??ﬁtF%nexeFEﬁPQSQHtH?PBH
colla- tion and to a sort process by a conbjnation of phoneti

transcripti e gefprated 29bhatbhyakern aﬂﬂerEﬁP§§§ﬁtgPP9§ ?% bBENEPEL
collation, the sanme collating key is used for the phonetic transcription -
repr esent at iRFPIRAT HNOFELOFPWEIBEISa conventional col lation method

generates a collating key independently for each, sort_process he use
efficiend of the coIﬁ%%?%gtkﬁyg?gv?ﬂEFé?ﬁfech&éFéap §8t§P§H Fﬁg
above-descri bed conventional col]ation_ netho | f nt.en f
plurality of€ ﬁE&?%;k%%t%%HEra 5 bgoﬁsEaCPogbfhepégggggoﬁgn%%fé Sglgre

o et i EEEBREY RaehEL, DeRcREoRhe, Shppzsetaclna ot gcbe

gener at ed. easy W't h tera 25 tion or "addition

For “sorti ng T B rad T8 SR O A nar method iges an
i ndex speci f¢&-t0nd hgr £O} UAP1YELYEN! ReBROAPR 28@4use efficiency of the

10 collating key therefore lowers. For example, if a
particular column value is to be subjected to a sort
process by phonetic transcription - representation colla-
tion and to a sort process by a combination of phonetic
transcription - representation collation and representative

15 phonetic collation, the same collating key is used for the
phonetic transcription - representation collation.

However, a conventional collation method generates a
collating key independently for each sort process. The use
efficiency of the collating key is therefore lowered.

20 With the above-described conventional collation
method, if the contents of a plurality of collation methods
to be used for the same column value are altered, it is
necessary to alter the contents of a collating key to be
generated. It is therefore not easy to deal with altera-

25 tion or addition of a collation method.

In a conventional database system, an index is
used for sorting data stored in a databa;éf This conven-

tional method uses an index specific to the column value to



- 12 be collated. Therefore, if there are a plurality of collating XgWpg 200
for the sanme columnm val ue, the index of the conventional type cannot be
used directly. For exanple, it is assuned that a conventional 5 relational
dat abase system supports a function of gﬁgting character strings stored in
tabl e col ums of a database by a collati‘on nethod stipulated in JIS X
4061, and that the sort function is provided by the method disclosed in
JP-A- 8- 2551%0.calilated hi sThexelfore, t hE therefahetfonlpsrlihE €81 um
storing character strings by the phonetic transcript - representation
coIIation|nQQkkﬁﬁ%D9ok%mss%%bo??%d?amﬁecob?ﬁérVB@“EhaFB@téPdEFrPﬁQEhPs
determ ned by the phonetic transcription - represepntation collation nethod
and then 15 qaifRriHetomml f bYPE deRPPPYi B Fﬁ%dkg}r9§FE¥'and record for the

sort process is stored in a node of ,a tree strugtu e constitu%Ln n
i ndex. This method i s, FRBWe¥BFPLEsshEi 4F @S FRTA tﬁbathIFBRfﬁB 6?88?ens. | f
the sort function by the regresen- 20 tative hone%ic %ogla Eo oggagad S
to be supporieRFEPRR} d2taPeft EBHFLM BEBPPRG™t RetBR&raller  strings? the

i ndex generated for the phonetic tragnscripihon - esent. atsi | at,i on
nethodgcamuﬁhQ%?QE%H %Egéﬁgﬁ Phere rﬁ%rkgkigeES%gga%ng?h% ﬁgggbggb By

different. As above,.an 25 j d.i  or
cannot be Abi bRt EORBERRP CET PR BRCaet Rod o § GPAGr PhCSuRetI e po’

In order to support the

sort, functi o,y A, RLEELT 1Y BLoGOLLA! bONCHE! HedhoasaTBc1686A00 bavua-been

st udi ed, suct’ ener a
8-255170.

10 In this case, if the sort function for the column
storing character strings by the phonetic transcript -
representation collation methed is to be supported, the
order of character strings is determined by the phonetic
transcripfion - representation collation method and then

15 information for identifying the key value and record for
the sort process is stored in a node of a tree structure
constituting an index.

This method is, however, associated with the
following problems. If the sort function by the represen-

20 tative phonetic collation method is to be supported
relative to the column storing the character strings, the
index generated for the phonetic transcription -
representation cecllation method cannot be used because the
order of records in the node is different. As above, an

25 index generated in some order such as a B-tree cannot be
applied to another collation method. 1In order to support
the sort function by a plurality of collation methods, some

methods have been studied, such as a method of generating a
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nmet hods and a nethod of directly collating and eval uating records wthout
using an index in order to sort data. The nethod of generating a plurality
of indexes 5 is required to have a functjpn of generating and managing a
plurality of indexes for evaluation of the same colum in a database
systemin different orders. This function is_not provided to a general

dat abase maPdgErditsyet chpdexen f9r ahPiurasétyonfi soplaviaadmetors
necessary to nmanage 10 i ndexes for_each_of a plurality_of collation nethods
to be suppéited BENAdieh FRrEChIghCebLatdNInARdgENBAPATERY] ECREES
necessary to provide a resource_such as file for toring index data of
each i ndex. BNy ibT P9 t ¥ lB@%¥héﬁd°5$eﬁaFﬁtéﬁéﬁcéaBF'index dat a when

records are 15 registered or altered, becones |arger _as.the nunber of
i ndexes becomes | ar gerIPGHEEHB? oﬁﬁogeH?F@EFP9 EogﬁBFFiQEX 8@e&£%& Fong

records w thout usin n_index in 9rde£.to sart data, ._acce ses %h§nwhgle
storage aredSoff¢ t%ﬂ%?%?o?e,“?? éB“tﬂg IFLETEF 18P APSOPRESEY & ge
and the number_of. records. iLs very lar high_sp roce [ :

i npossi bl e & u%ﬁ%ﬁ%ﬁéﬁgtﬁn%%%%§s¥%ﬁ 8%5%“?%é?ge$§vgﬁgegﬁﬁgugﬁﬁéﬁPhén 2
hndex: A”Ot@%{AE%%ET%i%yéﬁe%SOQEE?SESther@kgh aBni2° rhAdeN oS is not
ynam cal | y generat e en the sort process Is executed wthout generating

the index in, adyalee {9 $0hénefdi adaVhblsbhhanaghedt Bowewar., @veovarhead
of generating an index is”large so that a high speed process is
this function is provided, it is necessary to manage
10 indexes for each of a plurality of collation methods to ke
supported, resulting in a high cost of management. It is
also necessary to provide a resource such as a file for
storing index data of each index. Furthermore, the
overhead of maintenance of index data when records are
15 registered or altered, becomes larger as the number of
indexes becomes larger.

The method of directly collating and evaluating
records without using an index in order to sort data,
accesses the whole storage area of records. Therefore, 1if

20 the size of all records is large and the number of records
is very large, a high speed process is impossible as
compared to accessing only the key value by using the
index.

Another method may be considered by which an

25 index is dynamically generated when the sort process is
executed without generating the index in advance to sort

data. With this method, however, an overhead of.generating

an index is large so that a high speed process is
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advance. There is another problemthat a conventional database system

cannot easily deal with partial alteration or addition of a collation

met hod. For exanple, JIS X 4061 5 sti pli| ates that the order of kanji

shoul d be the order of ideographic full &t ops defined in Information

Exchange Kanji Codes of Japanese |Industrial Standard JIS X 0208, or the
order of marmppes ilkilonagafompired thethe rspdey sgenehdted  4RJANERARSE -

mul ti | anguage pl ane of Universal Coded 10 Character Set (UCS), K of Japanese

| ndustrial Standard JIThete 02landthenebpopledntBRt kKANFPRYSPESCBB sort ed

for order evaluation in the stroke order as in a telephonﬁ d§£ectgré of
NTT, the i ndetajase aptkem oMot neagily t#eal SYXCRoBAT T Lanndt * 62088

because of the different order. It is 15 therefore necessiry E@sp?{o%{égg a
speci fic order additinn onf 3 WwetlaRior igehed at P Phe®FAUBX St na > dl'f nt

way, and to perform other counterneasures. Wth th th o] erating
an i ndex 5 orstoiisrat esy ot hak i Bhe 9r eetiset ﬂ%??hi?pgﬂfﬁgﬁﬁt?gﬁ éggggdﬁﬁg to

Goner ated | MAREHARIAGE TE1h BHOUD: Fohatctr br B0ar DAL Len, EORE Padex
Aot ner ot RO LarC 5% b1 TP SOET i BN A6 oL SE CRA: del Ghonr oot sear ch
method in a qultidinenstonal, VEGL O i o3PaGEs 368" dhNEnkOrk ke rabgueenesann bed
conventi onal eclﬂnl ques, anlé §o%?a es cﬂar acter strings by anal yzing
mul ti di mensi gnallve 0181 CRL1 A1\ Bt SYef BlafBabaClRRvEkERNgEoded
IlO Character Set (UCS) of Japanese Industrial Standard JIS X
0221. If the portion of kanji is to be sorted for order
evaluation in the stroke order as in a telephone directory
of NTT, the index generated in conformity with JIS X 4061
cannot be used because of the different order. It is
15 therefore necessary to provide a specific order evaluation
function, to generate the index in a different way, and to
perform other countermeasures.
With the method of generating an index for order
evaluation by a user definition function according to the
20 above-described conventional technigues, although an index
can be generated in accordance with an optional order
evaluation, this index cannot be used for the sort process
based upon another order evaluation.
Another method can be considered which applies
25 the neighborhood search method in a multidimensional vector
space according to the above-described conventional

tééhniques, and collates character strings by analyzing

multidimensionally the collating key for character strings.
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3 0 APR 2004 - 15 This nmethod acquires a set of data satisfying sone
conditions. Therefore, although this nethod is effective for limting the
search range, it is not effective for sorting data in the sequential order
by using sone rules 5 (collation mathodé It is not particularly effective
for sorting data in the sequential ofd P by using a plurality of
collation nethods. In sunmmary, the follow ng problens are associated with
t he convent Thial meehod quresiinel) aOset mdexdath SRt SR §OM8r a sort 10
process by one collation nethod. A sort process by a plurality of.

col l ati on methdds iionsnot Therefdne o aldisiugh &£hioiethodnis ngbkerkive
generated for each of a plurality of collation nethods, each i?dex

requi res anfomerldmidringodthefseanglagednar, 1t 15 BPECHEEEEL%FYIPH use a
resource for 15 storing index data. An overhead of index maintepance

i ncreases wisen triggodéd: aarid t@ﬂ)éﬁ@@ﬁ%"%@%&%ﬁeﬁl?Er‘é%l.lng(ﬁ?mﬁaw??tf

alteration or addition of a colla tion nethod cannot be dgglttm@gh gasily.
An al ter&t i deodflatdinn @siuhadon rit hoY BT RATEHKRFETHY oS EORET 48Faf Phn. 1

20 the order is changed by alteration of col |l atjion_pethod, k ngex
gener ated f &CHHADE TN 15 é’t‘?%‘ﬁerhre%"’hﬁaoE ?ﬁ:lol?yb%sﬁ}s] d.g B\%Egg}%g? of
the invention is to solve the above probl ens PEQYH &1 LECRRLBYER
capabl e of Sfe&AMGUS™ m%g‘os%r't p*%cse%%m%lgﬂlyaagﬂqﬁrgﬁly%g&ékscg Cation

met hods and _i nprovi ng the, use effici : | dLABRSHABal. data.

Al t hough a @ﬁeaﬁtﬁoo altes%r‘f%l} o%ﬂéésg%&gyneﬁéégyésli rrgllae co?l ation or phonetic
transcription - represﬁﬁ}aHhQQ index can be used only for a sort

10 process by one collation method. A sort process by a
plurality of collation methods is not taken into considera-
tion. 1If an index is generated for each of a plurality of
collation methods, each index reguires an operation cost of
management. It is also necessary to use a resource for

15 storing index data. An overhead of index maintenance
increases when records are to be registered or altered.

(2) Partial alteration or addition of a colla-
tion method cannot be dealt with easily. An alteration of
the collation method is not taken into consideration. If

20 the order is changed by alteration of a collation method,
the index generated for the original collation method
cannot be used.

An object of the invention is to solve the above
problems and provide techniques capable of speeding up a

25 sort process by a plurality of collation methods and
improving the use efficiency of multidimensional data.

Although a conventional sort process can use

simple collation or phonetic transcription - representation
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evaluation in the unit of syllable cannot be realized. Another problem
therefore arises that spreadsheet software is required to generate nacros
realizing a sort process and 5 a database managenent systemis required to
execute a particular sort process afterl®ata is acquired. Further- nore,
the conventional sort process may take a |ong - execution tine because it
cannot generfla Al dmdexefeséeat boe tpipsveess. cdDldnbbhereghbiegngof the
present invention is to solve the above problens and provi de techni ques
capabl e of esSxEaiHt gh airsorie puocesst sperldbtet varnch bsereadaseder obj ect
of the present invention is to provide techniques capable of executing at
hi gh speed anditheorgrqsbeesshdyefotesadiseégnohat dprehdsbeet pPEEE3ES The
above and other objects and novel features of the invention will becone
mor e appar ernits freqnited fo) | geheratecnaties Heatitphfon GAEH PEggesm and
conjunction with the acconpanying drawings. 20 The sunmary of the typical
feat ures oof & HatahaenthoreaerelbseyIstamt hf srepberefchPi XSG Be
described briefly. A data processing nethod selects data pro esihgg_ means
xe

for executi Azt BHrEREEPTACEBEoRHRAEIMF 818 25THAFEIRi nd Y cut es

the data process by the selected _data processing negn%é gy %%Iecting t he
data procesdiIRE nedR FPNRRBIADALNERT b PROTRES %Y kARG &nd°8¥ecuting t he

data processggggution time because it cannot generate an index for the
sort process.

10 Another object of the present invention is to
solve the above problems and provide technigues capable of
executing a sort process specific to each user.

Another object of the present invention is to
provide techniques capable of executing at high speed a

15 sort process by rules designated by the sort process.

The above and‘other objects and novel features of
the invention will become more apparent from the following
detailed description when read in conjunction with the
accompanying drawings.

20 The summary of the typical features of the
invention disclosed in this specification will be described
briefly.

A data processing method selects data processing
means for executing a data process in accordance with a

25 data kind and executes the data process by the selected
data processing means.

"By selecting the data processing means 1in accord-

ance with the data king and executing the data process by
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execute the data process specific to the data kind when data of a
plurality of different kinds is accessed. According to the invention, in a
collation nethod 5 of collating coIIatEgg keys corresponding to a col umm
value and sort records, a plurality of “¢ollation nethods share

mul tidi mensi onal data representative of the collating keys  corresponding
to the col utthevseldestedndad as @roqussdaes MBANE » pllurds iPYSDILHE fF@r ent
collation nethods is executed by 10 using collating keys n the

nul ti di mensesesutgatiie dadeomtiasesso SHeE ikt dhhe LR ePpriRAt YB&" program
I ssues a query request to a database processing _server to sort character

strings stodeda @iaat gdvgaddity oft hid IRrant deirds i Bus2cofFat%on net hods.
15 Upon reception of the query request fromthe applicatjon progra he
dat abase processing s@ﬁﬁ@fd%ﬂ%HW%é§mtW§Yﬁﬂﬁﬁpqeqﬁ£s?,Cgtﬁﬁgf?ﬂemﬁﬁ%?ésis
result to a collation module via an index management un!g L 1ﬁﬁﬂu9§iuethe
col | ati or mBdulc@ e teie (o 1P gt Xﬁxﬁﬂfr%ﬁPékﬁﬁéﬁeF?lng ?o_varlous dat a
siored in o6l Ll Lo 0el e Sole i ol op Bl poy ensen
Cuolt o DS AU I A BeR e 0 g ot esusit, oo
(20Ut Lo BB TEN Ul cn 3 0CEoRI00 B & odle gubetdmpokona
fromthe plurality of different collation methods is executed by
10 using collating keys n the multidimensional data.
According to the invention, an application
program issues a query request to a database processing
server to sort character strings stored in a table data
store by using various collation methods.
15 Upon reception of the guery request from the
application program, the database processing server
analyzes the guery request, sends the analysis result to a
collation module via an index management unit to request
the collation module to execute a sort process.
20 By referring to various data stored in a defini-
tion data store, the collafion module acguires an identi-
fier of a collation key corresponding to the column values
to be evaluated by the collation method designated by the
sort request, and sends the identifier as well as a multi-
25 dimensional data analysis request to a multidimensional

data processing module.

The multidimensional data processing module reads

the collating key indicated by the identifier from the




3 0 APR 2004 - 18 - nultidinensional data, sorts record identifiers féPAPR2m4
I denti- fying records storing the colum values by using the collating

key, and generates a list of record identifiers for the colum val ues

sorted in the collation nmethod. 5 The nu]{i di mensi onal processing nodul e
returns the list of record identifiers t® The collation nodule as the

mul tidi mensi onal data analysis result. The collation nbdule passes the

mul ti di nensirenbtidarenananydi datesubprts reeridndslentdfdgarefomwnidentdpon
reception of the sort 10 process result at the index managenent unit, the

dat abase prbgeRsi FgcssddeptpEingnshe gedrpprvadasss &yd asoichd-hepplication
program As described above, according to the present invention, in
supporting acebtatppacksy .ppnd gEREIRLEF &f 1ifd & ITaGHe retafidst 19%%

mul ti di nensional data is shared by a plurality of cqllation t hods and a
sort processi®y ﬁhepFBAHmPtVaépeéoﬁpéF@@hJﬁbﬁ%ﬁd§q ST 1P t he

collating keys in the nul%%&ingnsional dat a. Accondin%k¥llt iﬁet fﬁgﬂ bl e
to speed 2p a sort pro&BEsTi taiMeSSILORA oM ESt SRR MFH G OvE S

e R A Bbcl S S RO i O Al
The cal | at | nBRRCy LBt PABRBRICN] 1 Bt e IR IR mE  es TE STl B a
B el LaBRh R LR TR U U ARt O0RE R Blaralaie ofe
the mul tidi npRsi 9RakxdfbAagendnt WRSRET ORBpAPSEdB idh of the sort
10 process result at the index management unit, the database
processing server returns a query process end to the
application program.
As described above, according to the present
invention, in supporting a sort process by a plurality of
15 collation methods, the multidimensional data is shared by a
plurality of collation methods and a sort process by a
plurality of collation methods is executed by the collating
keys in the multidimensional data. Accordingly it is
possible to speed up a sort process by each collation
20 method, to improve a multidimensional data use efficiency
(reduce resources) and to lower maintenance operation cost.
As above, according to a collation processing
apparatus of this invention, the multidimensional data
representative of the collating key corresponding to the
25 column values is shared by a plurality of collation

methods, and the sort process by a plurality of different

collation methodslis executed by using the collating keys

in the multidimensional data. It is therefore possible to
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nmet hods and i nprove the use efficiency of the multidinen- sional data.
According to the invention, in a data processing 5 apparatus for storing
and searching data constituted of optiopgl.elenents including a character
string, a data sort process is executed by a designated rule. According to

the invention, a.sort _rule i defined, by _a_sort .object. in.t .cQl um to be
referred tc>SH%P%nﬂPbﬁﬁ?h§°§§rPr8F8§?.bﬁo? Biﬁﬁﬁﬂé? aogthééggﬁxﬁ ring

I h of ch b | d._f 2 , Ny A
charact or , AF CURTBAr T G  BREVUROAMEnaF BcEGH 1o BRYACEoE e mud AR i 19

ascendi ng orger $ §§§§ending order or by a conbination of character
strings, ar & el %n €d"to 15 register the rule for the sort process and

define the sort rule. g?§£8a??ﬁ85tﬁﬂgoggg§nk§0q§shgn%tg@ﬂgﬂﬁgbcgggﬁ tes

a colum to be referreé e sort procéss and the rul e used by

the sort pro t 62060k H bNsdestanall R thhe onerli tteeesT the
referencé? éﬁﬁaﬁﬁéegﬁdfrﬁles to ggagxeguted &hgn the sort result under a

first conditignigha® BREMEARYLAENEULEIRBOWS chhgasaRR senderg, mRYddmm sort
designated as second, third,... conditions. The sort process is executed

i n accordancgrybébst he gdpeeabtanbyg af debegdesiegnau@e.sort process. As
descri bed above, according to the invention, the sort process is executed
in accordance with a pecedetiingdtoukke Theeetdos, by sdefti mivig tiee sort
obl ect defined by a sort object in the column to be referred to
10 and by the sort order. For example, a character string
length of characters to be evaluated for the sort process,
a delimiting character, an evaluation excluded character,
and a sort order by an ascending order or descending order
or by a combination of character strings, are designated to
15 register the rule for the sort process and define the sort
rule.

Next, a sort process is designated which
indicates a column to be referred to during the sort
process and the rule used by the sort process for the

20 column. In designating the sort process, the reference
columns and rules to be executed when the sort result under
a first condition of a particular rule shows the same
order, may be designated as second, third,.-- conditions.
The sort process is executed in accordance with the

25 contents of the designated sort process.

As described above, according to the invention,

the sort process is executed in accordance with a

predefined rule. Therefore, by defining the sort object
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possible to execute the data sort process specific to the user. For

exanple, if arule is defined which contains the byte |l ength of sort object
data and a conbination of data 5 striqg%({gpresenting a sort order, then it
I's possible to define a sort rule which can sort the data strings used by
an optional |anguage in a designated order. It is possible  to sort data of
mul ti | anguagesl oXEiaX dimp ARTRE | fERhEeBnbY afeFRdeRSFepibsdfit ROS36PLPve of

the sort result obtained by a rule designated b t he sort._ process

y .
gener at ed. TeeredestELe ihe) daka SeXbcREPERST cBRBSLILE TOs4B H?eaesigﬁﬁting
the sort process, the sort result can be obptaj ned bg.refﬁﬁrigg to the
i ndex. The soamprecess @alfetefdebipedcwBiohefCaF2108 PG ¥5&ed. As

descri bed above, according to the data L OCessi apparat us this
i nvention, AN 1ok 59E¢§%Piecﬁrg%5§sa$§ ?eﬁ?@ggPaggPﬁ a Vg%%g, and t he

sort process is _executed in accordance with the designated rul.e, lt s 20
t her ef or & pé&ﬁqﬂﬁft?FQﬁ%iﬁﬁEﬂ%gd%tﬁogBr?r%?BCeggegpégig%cgof%lgégh User

BRI EF DESCRI PTION OF TH NGS. H ' i
i | lustratind§ eoﬂtﬁqﬁéqgwyv Eh9%ah %ér@ ERQCQQEHagégh%%%a@%ed by

e
a da%a search process accor ng to an

enbodi ment ggséét gﬁbinfgﬂéﬁﬁge Fh05 8e%§?ﬁagb§95§5b§h0“ﬁﬁgi%h®OEQEQMQFe
struc- ture acc Ing To an-enbodi nent o e invention.
to sort data of multilanguages.
According to the invention, an index representa-
10 tive of the sort result obtained by a rule designated by
the sort process is generated. Therefore, if a sort
execﬁtion request is issued by designating the sort
process, the sort result can be obtained by referring to
the index. The sort process can therefore be executed at
15 high speed.

As described above, according to the data
processing apparatus of this invention, a rule for the sort
process is registered in advance, and the sort process is
executed in accordance with the designated rule. It is

20 therefore possible to execute a data sort process specific

to each user.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a conceptual diagram illustrating the
outline of a data search process according to an embodiment
25 of the invention.

Fig. 2 is a diagram showing the hardware struc-

ture according to an embodiment of the invention.




30 APR 2004 - 21 Fig. 3is a flowchart illustrating data process-:"ElﬁsRizwll

a data processing system Fig. 4 is a flowchart illustrating a data
processi ng request analysis. 5 Fig. 5 is a diagram showi ng the data
structure of analysis result of a dapgﬁqurch process request. Fig. 6 is a
flow chart illustrating a data processing server selection. Fig. 7 1is a

di agram showi ng the structure of a__10 correspondence tabl e between data
kind and data processihig-sérisra Flgv ShaktalilBRLEARANI ARGE: PIOFRGSa
process request to a_data processing server. Fig. 9 is a diagram show ng
the data strirg ui® »fdat® Bre@eassBareRSpEBeessi ng request to the data
processing server. Fig. 10 is a flow chart iLhistratin dat pr ocessi ng
result editing. Fig. 1H19s 4 ®nBepto¥l cBPEErA FPFEEFﬁgﬁiﬁg%Fﬁg 20
outline of a data registration process. Fig. 12 is a diagram show ng the
outline of AFOFRERIPACECRBFSE @BFaYPrBeessing request. Fig. 13 is a

di agram show ng the data structure_..of an apal ysis sul_t _of
regi strat?on processi nyt925°r t§uBstieRFgn iﬁOV g Eﬁggggkfsﬁg%ngh?ﬁéo ata

e ndlye 8! 2oL GOLbEAL! 8. R QEEREhNP-ERAE ekl data
Fig. 6 is a flow chart illustrating a data
processing server selection.
Fig. 7 is a diagram showing the structure of a
10 correspondence table between data kind and data processing
server.
Fig. 8 is a flow chart illustrating a process
request to a data processing server.
Fig. 9 is a diagram showing the data structure of
15 a data search processing regquest to the data'processing
server. |
Fig. 10 is a flow chart illustrating data
processing result editing.
Fig. 11 is a conceptual diagram illustrating the
20 outline of a data registration process.
Fig. 12 is a diagram showing the outline of an
interface for a data processing request.
Fig. 13 is a diagram showing the data structure
of an analysis result of a data registration processing
25 request.
Fig. 14 is a diagram showing the data structure

of the data registration processing request to the data

processing server.



3 0 APR 2004 - 22 Fig. 15 is a diagramshow ng the outline of an 3.0 APR 7004
interface for the data registration processing request. Fig. 16 is a

di agram showi ng the outline of an interface for the data registration
processing request. 5 Fig. 17 is a diagramshow ng the data structure of
anal ysis result of the data registratiorf“processing request. Fig. 18 is a
flow chart illustrating a process request to the data processing server in
a data registra- 10 tikigprbess.arigaguamshawinggkhf SHEMRE P%ean
structure of data to be registered in the data processing server. Fig. 20
is aflow cmmHEHfaQQtf@Iiﬁ@ed@@ﬁap¥6€é§§¥ﬁ§l?BsHFPC86?Ppggrﬁﬁugsaata
search process. 15 Fig. 21 is a diagramshow ng.the structuyre of _ data
edited by a process reBi®t &8iifng ghPBFaﬁi@hogénﬂstgedPHéﬁ&HFsﬁgwﬁﬁg t he
outline of an interface for the data registration Erocess re u%%% Fi g.

23 is a di aghRFRERRF nECT hBNSt FAERUFBISP T 20 IPBGPSPFECPANSIATE" Fi'g. 24 is
brocess raauest | Fig.F58+1 172tk Surindrem Frosena A 2253 S SRCS T,

process request. ata “processing

server selectjon. 25 Fig. 26.is ow.chart _il.l Ln r l.atd on  of
data to be ﬁ%@i%@%}%ﬁl§nr?ﬁglﬁa?g ELSCQEEFnﬁegéﬁgnggbbig;kf%%%é'?
conceptual dia ran%illustrating translation of data to be registered in the
dat a processﬁ?ékes :

Fig. 18 is a flow chart illustrating a process
request to the data processing server in a data registra-
10 tion process.
Fig. 19 is a diagram showing the structure of
data to be registered in the data processing server.
Fig. 20 is a flow chart illustrating data
processing result editing in a data search process.
15 Fig. 21 is a diagram showing the structure of
data edited by a process result editing unit.
Fig. 22 is a diagram showing the outline of an
interface for the data registration process reguest.
Fig. 23 is a diagram showing the structure of
20 registration data.
Fig. 24 is a diagram showing the outline of an
interface for the data registration process request.
Fig. 25 is a flow chart illustrating a data
processing server selection.
25 Fig. 26 is a flow chart illustrating translation
of data to be registered in the data processing server.
Fig. 27 is a conceptual diagram illustrating

translation of data to be registered in the data processing



3 0 APR 2004 - 23 server. Fig. 28 is a diagram show ng an outline of 3 BAPR 2004
Interface for a data search processing request. Fig. 29 is a diagram

showi ng the data structure 5 of a data search processing result. Fig. 30

is aflowchart illustrating a data pr %essing server selection. Fig. 31

I's a conceptual diagramillustrating th data processing system added with
a data processing server. 10 Fig. 32 is a conceptual diagramillustrating

a data procexsiery system Fig. 33 is a diagramshowi ng the outline of a
character string sort process according to an enbodinent._ Fig. 34 is a

di agr am showi ng t he oWigne2&tisica 1biagramoshawing| abi SRt pibeesdi AY
apparatus of the enmbodinent. Fig. 35 is a diagramshow ng an exanple of a
tabl e 10115iﬁteﬂﬁaeﬂﬂﬁmﬁwmﬂﬂatFi@@as%hiBr%¢@$55?3n¥§ﬁBﬁﬁgg an exanpl e of
index definition data 10110 of the enbodinment. 20 Fig. 37 is_a diagram
showi ng an exanpl e of Fto}ladibn ﬁe@h@@ramc%hPH%PﬂgthydEBﬁr3558ﬁ&8%8e dat a
10113 of the enbodinent. Fig. 38 is a diagram show ng an exanpl e of

col | ati ng keyf -a diafemss oarebr PERRBRELREeT 82410114 of this 25 embodi nent.

Fig. 39 is a diagram show ng an exanpl e of ipde -.d .0 correspondence
data 10112 of this enb%HGnegQ.lsF?ggyﬁU ?EaﬁngEbFﬁﬁfggﬁn foHata

ustrate the outline
of a ) '
processing server selectlon.
Fig. 31 is a conceptual diagram illustrating the
data processing system added with a data processing server.

10 Fig. 32 is a conceptual diagram illustrating a
data processing system.

Fig. 33 is a diagram showing the outline of a
character string sort process according to an embodiment.

Fig. 34 is a diagram showing the outline struc-

15 ture of a collation processing apparatus of the embodiment.

Fig. 35 is a diagram showing an example of a
table 10115 of the embodiment.

Fig. 36 is a diagram showing an example of index
definition data 10110 of the embodiment.

20 Fig. 37 is a diagram showing an example of
collation method - collating key correspondence data 10113
of the embodiment.

Fig. 38 is a diagram showing an example of
collating key - dimension correspondence data 10114 of this

25 embodiment.

Fig. 39 is a diagram showing an example of index
- domain correspondence data 10112 of this embodiment.

Fig. 40 is a diagram illustrate the outline of a



3 0 APR 2004 - 24 process of inserting a record in a database systeéﬂhé%ﬁ@m
of this enbodinent. Fig. 41 is a diagram showi ng an exanple of colla- tion
nodul e - collation method correspondence data 10802 of 5 this enbodi nent.
Fig. 42 is a flow chart illustrating thﬁ%opera- tion by a collation nodul e
10106 for entry registration of this’e fodi ment . Fig. 43 is a diagram
showi ng an exanple of a code 10 of a collating key value of this

embodi ment . pEiaress 0% mnskugiam shveraydaineradpltabasengyetendilf2Rdi Shal
data stored in a nultidinensional data domain 10116 of this enbodi nent.
Fig. 45 is aMisverpeginedtustrating the opera- 15 tion of a query process
including a sort request 10151 of this enbodinment. Fig. 46.is fl chart
illustrating the operaElgioﬁlbystﬁedéBBFéWiﬁﬁoﬁﬁﬂﬂlénlgfégpﬁg?cg &6t~
process of this enbodinment. 20 Fig. 47.is a diagramshow an | & of
a sort prodessn reediieof ?ﬁi%aéﬁﬁgdWﬁEHPa BPgre §°P§e§°8i§%F§hﬁgﬁ%&fﬁ§ an
exanmpl e of the nmultidinmensional data to be generated for the sort process
of this drbddirentmbdireat.-49 js a flow chart illustrating the opera- tion

O ilte sort process geeratyng, i Pt ShRISIAAaEc ALA P id obera-
tion by a collation module 10106 for entry registration of
this embodiment.

Fig. 43 is a diagram showing an example of a code
10 of a collating key value of this embodiment.
Fig. 44 is a diagram showing an example of multi-
dimensional data stored in a multidimensional data domain

10116 of this embodiment.

Fig. 45 is a flow chart illustrating the opera-
15 tion of a query process including a sort reguest 10151 of

this embodiment.

Fig. 46 is a flow chart illustrating the opera-
tion by the collation module 10106 for a sort process of

this embodiment.

20 Fig. 47 is a diagram showing an example of a sort
process result of this embodiment.
Fig. 48 is a diagram showing an example of the
multidimensional data to be generated for the sort process

of this embodiment.

25 Fig. 49 is a flow chart illustrating the opera-
tion of the sort process generating the multidimensional

data of this embodiment.

Fig. 50 is a diagram showing an example of a



3 0 APR 2004 - 25 collation nmethod definition according to a rmdificazt[l]gRR 2004
of the enbodinent. Fig. 51 is a diagramillustrating an exanple of a sort
result using the collation nmethod definition of the 5 nodification. Fig. 52

i s a diagram showi ng exanpl es of the cg%l ation nethod definition for the
evaluation in the order of a represeitation colum and a phonetic colum

and its sort result. 10 Fig. 53 is a diagramillustrating the concept of

t he system gaaagerent meft hadc defamtitnal aacaishisw 11 ¢ Fsicath ey rin
illustrating the concept of the system nanagenent of a database of this
enbodi nent . thei gmbbaimend.di agramillustrating the concept of 15
conventional index data. Fig. 56 is a diagramillustrating the concept of
mul ti di mensi onal dat aFdfg.t Bhils igmeodi egitam [ lglusgraeing cﬁ%g‘?’&?ﬂ‘mc%l‘?gt? on
met hod designated by 20 variables and the |ike. show ng. an exappl.e of the
convent i onalscenvineswisnuging hegqlslat Wndgherhad BRI tHe G 1 ine of
a sort process according to an enbodi nent 201. Fig. 59 is a diagram show ng
t he out | Bnemeddddcatyan.of a data processing apparatus of the enbodi ment

201. L q. ) ) : |
01. 25 Fig. 60 1s a q?li%g.r %rg sihsovg " iaagnraen)\(asr?éwemogf é}paemples of the

collation method definition for the evaluation in the order
of a representation column and a phonetic column and its
sort result.
10 Fig. 53 is a diagram illustrating the concept of‘
the system management of a conventional database.
Fig. 54 is a diagram illustrating the concept of
the system management of a database of this embodiment.
Fig. 55 is a diagram illustrating the concépt of
15 conventional index data.
Fig. 56 is a diagram illustrating the concept of
multidimensional data of this embodiment.
Fig. 57 is a diagram showing an example of the
collation method designated by conventional environmental
20 variables and the like.
Fig. 58 is a diagram illustrating the outline of
a sort process according to an embodiment 201.
Fig. 59 is a diagram showing the outline struc-
ture of a data processing apparatus of the embodiment 201.
25 Fig. 60 is a diagram showing an example of the
structure of a table 20141 of the embodiment 201.
Fig. 61 is a flow chart illustrating the opera-

tion by a process menu display part 20101 of the embodiment




2004
structure of a table 20141 of the enbodinment 201. Fig. 61 is a rom1%%£$$

illustrating the opera- tion by a process nenu display part 20101 of the
enbodi ment 3 0 APR 2004 - 26 201. Fig. 62 is a flowchart illustrating the
opera- tion by a rule definition part 26402 of the enbodi nent 201. Fig. 63
I's a diagram showi ng an exanple of a rule 5 definition nmenu of the

enbodi nent 201. Fig. 64 is a diagramshowing the details of rule data of

t he enbodi méft! 201. Fig. 65 is a flowchart illustrating the opera- tion by

i ' 20103 of, the 1 T 1, Eig. 66 i
2 G agr am Showi ng an. | & of & Shie BPOtbst P BLLEE AT ok ReRE S E the
mbodi ment 201. Fig. 67 ] ' howj t
data 20113 GRhELbaIReLbit 10 rrart 680t 82a0F) ShecrlbeoiEnsl P8R RS
th - tion b t i 0 t ' 0%y1eFi 0.
69 15 a T1ow chart o i1 chothe £10urora hdndha’ R ERERELESSE, byl Y,

di agr am showi g, an. £XaNpLe, Of ¢ & 50" L@@ RERECEE EXECUL i ON MENU Of ¢ he
T F gL

enbodi e 1"7's a di agram show ng an exanple of set- ting the
sort process registratigy npsuielal g, 8bAlBRing20he Feaild g Fudieagram

showi ng an exanple of 25"setting the sdrt process execution nmenu of the
embodi BNt gata of the embodiment 201.

Fig. 65 is a flow chart illustrating the opera-

tion by a sort process registration part 20103 of the
10 embodiment 201.

Fig. 66 is a diagram showing an example of a sort
process registration menu of the embodiment 201.

Fig. 67 is a diagram showing the details of sort
process data 20113 of the embodiment 201.

15 Fig. 68 is a flow chart illustrating the opera-
tion by a sort execution part 20104 of the embodiment 201.

Fig. 69 is a flow chart to follow the flow chart
shown in Fig. 68.

Fig. 70 is a diagram showing an example of a sort

20 process execution menu of the embodiment 201.

Fig. 71 is a diagram showing an example of set-
ting the sort process registration menu of the embodiment
201.

Fig. 72 is a diagram showing an example of

25 setting the sort process execution menu of the embodiment
201.

Fig. 73 is a diagram showing an example of -

setting a data setting field of a sort rule by a funda-



201. Fig. 73 is a diagram show ng an exanple of setting a data setti néUAPR 2004
field of a sort rule by a funda 3 0 A PR 2004 - 27 nental representative
phonetic collation nmethod of the enbodinent 201. Fig. 74 is a diagram

showi ng an exanple of set- ting a data setting field of the sort rule by

the funda- 5 mental representative phonetic collation nmethod of the

enbodi nent 201. Fig. 75 is a diagram show ng an exanpl e of ttlng t he

sort procesBepEgils FeREies e il U Hhﬂ?%ﬁﬂﬁxﬁQ1¥ﬁﬁ&°@Kﬂ?tﬁﬁﬂF9€ is a

di agram show ng a system structure of a data processing apparatus
accor di ng t 6MRRAeMESd M- 202. Fig. 77 is a diagram showing the outline
struc- tures of a data proceSS|ngis sten122%10 and an infor

processi ng appar at us #3830 ¢ 1% DH9 1Y %%F?gglég aa%am

| | ustrat .th t | f 220 3 t
oo e ol PR e b GO 00 g 40 ot
def t t 2101 f t mbodi t 0 f hart
[ FI |u2![ r:a [ ng‘%l%ﬁ@ oﬁglpgoesﬁnbe thyveOrPI}noﬁ@eetr l"'lzon %%f‘glgl%%&?étﬁfe tf ogi ﬁlrant

202. Fig I3 hart illustrating the opera tion by asearch part
59103 of 't nERBR RO G

Fig. 75 is a diagram showing an example of
setting the sort process registration menu of the embodi-
ment 201.

10 Fig. 76 is a diagram showing a system structure
of a data processing apparatus according to an embodiment
202.

Fig. 77 is a diagram showing the outline struc-
tures of a data processing system 22000 and an information

15 processing apparatus 22030 of the embodiment 202.

Fig. 78 is a diagram illustrating the outline of
a process by a DBMS 22003 of the embodiment 202.

Fig. 79 is a flow chart illustrating the opera-
tion by a table definition part 22101 of the embodiment

20 202.

Fig. 80 is a flow chart illustrating the opera-
tion by an insertion part 22101 of the embodiment 202.

Fig. 81 is a flow chart illustrating the opera-
tion by a search part 22103 of the embodiment 202.

25 Fig. 82 is a diagram illustrating the outline of
a table definition process of the embodiment 202.

Fig. 83 is a diagram illustrating the outline of

an insertion process of the embodiment 202.
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25 Fig. 82 is a diagramillustrating the outline of a table definitié)nAPRZ

process of the enbodinent 202. Fig. 83 is a diagramillustrating the
outline of an insertion process of the enbodi nrent 202. 3 0 APR 2004 - 28
Fig. 84 is a diagramillustrating the_;wgdi ne of a table search process of
the enbodi nent 202. Fig. 85 is a diagramilTustrating the outline of a
tabl e search process by an index of the enbodinent 202. 5 Fig. 86 is a

di agram showi ng the oudtid neBbfism 7 Wibagredmnilivatprbésgstbe PRELARBoRENENL
202. Fig. 87 is a diagramshow ng the outline of a sort process definition
of the enbod ehleceamly pRecess 0Ff | ohe ceBbedimrenst £82ing the opera- 10
tion by a rule definition part 22104 of the_enbodi nent 202. Fig.. 89 is a
f1 ow chart iIIustratiH@Pghes%pbﬁa?t@bﬁgﬁ§mal§%F§t5PBéB§stP@gPEF&&PFonpart
22105 of the enbodi ment 202. 15 DETAI LED, DESCRI PTI ON OF THE ENBOQ&EENTS
Mbdes (enmbodi it SHAXHe PIRGSRT oY vt P | 1BEe* d8EcFPBeGMPRAGBERY “/¢th

Wil fir8 b descr Dot 18 1eitrahearen egvins Epg SychdRs BEdept ual
20,01 cgram He Ea R 0e SULLae OF e sRsiRlyzeuat 1o, Lot Gt
processing systemaccorgingg$o; 2 ,Th1 25y SALQALATRG ehe! BEthINE"LEOR
sort process definition of the embodiment 202.
Fig. 88 is a flow chart illustrating the opera-
10 tion by a rule definition part 22104 of the embodiment 202.
Fig. 89 is a flow chart illustrating the opera-
tion by a sort process registration part 22105 of the

embodiment 202.

DETAILED DESCRIPTION CF THE EMBODIMENTS
15 Modes (embodiments) of the invention will be
described in detail with reference to the accompanying
drawings.
The principle of the invention will first be
described with reference to Fig. 1. Fig. 1 is a conceptual
20 diagram illustrating the outline of a process of searching
text data described in a plurality of natural languages, to
be executed by é data processing system according to a
first embodiment of the invention.
This data processing system stores data of a
25 plurality of languages, and in response to a search request
from a user of this system, executes a full-text search

specific to each of a plurality of languages.



This data processing systemstores data of a 25 plurality of IanguagéélAQh@m
I n response to a search request froma user of this system executes a
full -text search specific to each of a plurality of |anguages. 3 0 APR
2004 - 29 As shown in Fig. 1, the datayyocessing system 101 of this
enbodi ment is constituted of an application program (AP) 102, a data
access nmanagenent unit 103, data rocessi ng servers 104-1, 104-2, ...,
104-n, and a networkEﬁ%lﬁﬁ?Wﬁe%%dﬁh%ctlngtgﬁegét@oHﬁBﬁ@ﬁF%nanﬁyﬁ§§H as a
comuni - catiqn path., AP 102 js a programfor transpittin .dat a

processi ng ﬂéﬂuég??ﬂﬁsfﬁmﬁﬁéﬁmﬁﬁﬁ %EﬁcﬁgﬁEQtPE%ddafaanp?gEi%§F%d°§ystem
101 to a data access nang&gyent nit 103 10 and for receivgng g pro%essing
result 108 &FIEFbridthy theAF R URSTES Tt PR2GEREREA ALt T3 usE8PC306 can

dat i ved f AP 102 [ t _sh f
i <pl ayi ng SRPURTING Sop eral 11y bt Tafghages 150" aalH acLBEa0EK °
t |t .1Q3 . f AP 102_to_t.h t ,Asth

at o pr oces V3 i coRTa o A EToRE Sopeeuetfan dnlnialll Ao 2 T AL E,

a data processing est 107 from AP 102, analyzes the 20 request,
requests théﬁﬁﬁfggﬁF%%gésing servers 104-1, 104-2,... 104-n suitable for

executing a process COlf ern$POial NGy §or LRCEEIHLEhsh Pt €XRGUEE gddiad
processing, and returns t%e process result by tﬁe data processing server
to AP 102-processing request 107 from a user 106 using the data
processing system 101 to a data access management unit 103
10 and for receiving a processing result 108 corresponding to
the reguest.

It is assumed that a user 106 can use data
received from AP 102 by using a program (not shown) capable
of displaying and editing a plurality of languages.

15 The data access management unit 103 manages
accesses of AP 102 to the data stored in the data process-
ing system 101.

The data access management unit 103 receives a

data processing request 107 from AP 102, analyzes the

20 request, requests the data processing servers 104-1,
104-2,... 104-n suitable for executing a process corre-
sponding to the request to execute data processing, and
returns the process result by the data processing server to
AP 102.

25 The data access management unit 103 is consti-
tuted of an execution control unit 109, a request analysis
unit 110, a processing server selection unit 111, a data

processing reguest unit 112, and a process result edition



25 The data access managenent unit 103 is consti- tuted of an execdt( APR 2004
control unit 109, a request analysis wunit 110, a processing server
selection unit 111, a data processing request unit 112, and a process
result edition 3 0 APR 2004 - 30 wunit 113. The execution control unit 109
controls the execution of a process to be executed in the data access
managenent unit. Nanely, a partial process of a series of 5 processes to be
execut ed byYPHéE ddtla access managenent unit 103 is controlled to be

executed by the request analysis unit 110, processing server sel ection
unit 111, data proce W%éﬂﬁ%ﬁn QthfQ}BHHH bﬂ%dg%%tF%%%th%dition

Cquest 107 KESHABTLGS. ATRE R oal R SO bl L TR GREE S45€8) cots
at o pr ocos SARp SaT o oy YRR privviclel 187kt Y E A TEEEILF 6070
servers foaBtodpRey to BE Rl Bl the W Soodfs APRISBREREATY,,
unit 115 Gaite o coiEed A A B e e st 1

104-2, .. o 40 N 03P @&@W%ém | S PE&eL o Cu Bt CD111} h@aBBOCESS

result 108 requested The data processing servers 104-1,
104-2,..., processing request unit 112, and process result edition

unit 113.

10 The request analysis unit 110 analyzes the data
processing request 107 from AP 102.

The processing server selection unit 111 selects
the data processing servers 104-1, 104-2, ..., 104-n which
execute the data processing suitable for the data process-

15 ing reguest 107 from AP 102.

The data processing request unit 112 regquests the
data processing servers 104-1, 104-2, ..., 104-n to execute
data processing suitable for the data processing regquest
107 from AP 102.

20 The process result edition unit 113 edits the
process results by the data processing servers 104-1,
104-2, ..., 104-n so as to change them in order to match
the process result 108 requested by AP 102.

The data processing servers 104-1, 104-2,...,

25 104-n each register and retrieve data 115-1, 115-2,...,
115-n to and from the databases 114-1, 114-2, ..., 1l4-n.
These servers provide a data processing function of a

general database management system.



25 104-n each register and retrieve data 115-1, 115-2,..., 115-n to an
fromthe databases 114-1, 114-2, ..., 114-n. These servers provide a data
processing function of a general database managenent system 3 0 APR 2004
- 31 The data access managenent unit 103 manages data accesses of AP 102,
whereas the data processing servers 104-1, 104-2, ..., 104-n execute
actual data processing suitable for the data processing request of AP 102.
5 The data processi ng B vate 1@2cgss ap@gemnent QOltnla&v@aﬂQBPStéﬂﬁa
search units 116-1, 116-2, ..., 116-n corresponding to predeterm ned

| anguages. HAFECTSAeS taktAP sk cHhRT¢aa 16Pa $ebdi BESCESENE- BBXVEE8ar ch
function of _ English. The full-text search unit 116-2 provides a.full 10
text search ¥ i P2 Greeke B B¥FeTERE® 3ehydh @ﬂ€? PIRBERSPPEvi des a
full -text search function of Hebrew. The  full-text search [ts 116-1,
116-2, ... SHIGAPIRIP TP BAaA P oRsens HAUTEIURTERObr80i 408 a gener al

full-text search function of each | anguage. 15 Ne he tLine of the
data search process bﬁrhqkﬂ??ﬁu@f?ﬁ%ﬁ%ﬁh?g§e§V§¥§ni§61£mnFﬁEB *déséri bed.

s asbured 1Y 0 B ch B HUR ATy AT A nb & hor L FRAC o1 Ty 1 o
Soromens® e h B s eIl R PSRRI,
Contents'(uggéyéﬁsJﬁgﬂ\@féLl'proJ§gés a full-text search function of
English. The full-text search unit 116-2 provides a full-
10 text search function of Greek. The full-text search unit
116-n provides a full-text search function of Hebrew. The
full-text search units 116-1, 116-2, ..., 116-n each may be
a program module which provides a general full-text search
function of each language.
15 Next, the outline of the data search process by
the data processing system 101 will be described.
First, the user 106 inputs a data search request
to AP 102. This request is assumed to be "search a
document containing a word "Nativity" from documents on
20 Scriptures”.
This search request is described in the database
language SQL as in the following.
SELECT * FROM Scriptures WHERE contents.contains{‘Nativity’)
117
25 This search request requests the following data
processing regarding the data kind, particularly language

type.

Language types to be searched are assumed to be

2004
%U APR



25 This search request requests the foll ow ng data processing regardih@ﬂﬂﬁ&zmh
data kind, particularly |anguage type. Language types to be searched are
assunmed to be 3 0 APR 2004 - 32 English and Greek. Nanely, only the
original docunents witten in English G eek are searched. In the search
statenment, a data portion (not a contr portion such as SELECT and a
schenma portion of the 5 database such as the nanme of a table) is

transl at ed iBEngliskhanrdngoege. Niarely, repiestheaprasainslt HECWBLATString
"Nativity" is not directly applied to the search process, but a word

meani ng " NatWBAthen | in tEngbiah ek | preckathe ?ﬁﬁﬁﬁggé-(e. g., "the Nativity"
in English) and this trans 10 |ated | anguage is used for the search. It is
assuned that the | angubyetR§peea¥chngtas@nerh, raqtase Re¥LiPBel(POts?
recogni zed by the data access nanagenent un%é 103, . simlar

, to_that
dat abase serSRRtIRL PO aFucht ahaselETt @ r@cﬁﬁh??@sppﬁglggnﬁgaégetype
of a 15 request froman application progra g?tg of %he sigrc% Le%%lt 108
is origiml Q%ﬁﬂ%as%nﬁuﬁBrg§ ?E@lg?ﬁgeﬁ |ﬁn%ﬂ Bat A5 pFoeRESRRE Sy e Em This
i s desi ted in the follgw b ' . ti '
Vari bl e ( CERT BRI TE o J0"ERke) BHEERBFIETSI Pl Pos RR PROFar B aft
I nt ti | rd: (F . 2. ti
(SQL/ Foundat 15 20REY 118 Rb P PRRE R BT SR DR 55 BB 109) | Ser
TARGET'LANGIEPQ'ésﬁoré}ﬁggn}ﬁg "Nativity" is translated into each

language (e.g., "the Nativity" in English) and this trans-

10 lated language is used for the search.

It is assumed that the language type of the
search request 117 itself is recognized by the data access
management unit 103, similar to that a database server in a
general database system recognizes the language type of a

15 request from an application program.

Data of the search result 108 is original texts
and words registered in the data processing system.

This is designated as in the following by using
SQL execution environment variables (corresponding to

20 session characteristics in ISO Final Draft Ihternational
Standard (FDIS) Database Language SQL.. Part 2: Foundation
(SQL/Foundation) <<Part 2>> ISO/IEC FDIS 9075-2: 1999 (E),

March 1989).

SET TARGET LANG English, Greek ... 118
25 SET QUERY LANG_TRANSLATION YES ... 119
SET RESULT_LANG ORIGINAL ... 120

In response to the search request from the user,

AP 102 requests the data access management unit 103 to




25 SET QUERY-LANG TRANSLATION YES ... 119 SET RESULT-LANG ORIG NAL .3 g ﬁ%m
In response to the search request fromthe user, AP 102 requests the data
access managenent unit 103 to 30 APR 2004 - 33 5 10 execute data
processing. In the data access nanageqpq{sqpit 103, the follow ng
processes are executed under the control”of the execution control unit

109. The request analysis unit 110 analyzes the search request statenent
117 of the dxecPrectalba Mgreee®®sngdi07. This analysis may be SQ anal ysis
to be performed by a general database nanagenent system The anal ysis
result contains the fbblohendetecnsceThengbageRepbquBdt 3PdredSt is a
data search request, the search object field is the "Scriptures", and the
search condifqldP¥ENg RFREEFFRAY %5?i@¥??“?e¢h8nﬂ8FlBﬂﬁnﬁopﬁFEé PFeﬁEeare

set for the data kind. 15 (1) Language types to be searched are English
and Greek. AFETHOIPRUFONFOF FREEri8¥ing a process for the data kind, a

data kind process instruction 121 is ener at ed. | ues." Enal i_.sh" a
"G eek” F%Sicating thérh%afﬁgﬁ?ﬁﬁsa%?%g§é5 PﬁlghéYgaPQa%VﬁggpF 2. s88cn

cess

Dt ot 0 Aok SenlbiafPl P8 UR poki ey, KEeALHILA BOGER hasthe
This analysis may be SQL analysis to be performed by a
general database management system. The analysis result
contains the following items.

10 The search regquest statement is a data search
request, the search object field is the "Scriptures”, and
the search condition is "containing Nativity".

The following three items are set for the data
kind.

15 (1) Language types to be searched are English
and Greek. As information for instructing a process for
the data kind, a data kind process instruction 121 is
generated. Values "English" and "Greek" indicating the
data kinds are set to the data kind process instruction 121

20 as its object data kinds.

(2) A data portion in the search text 1s trans-
lated into a corresponding language.

(3) Search result data is original texts and
words registered in the database.

25 Next, the processing server selection unit 111
selects the data processing servers 104-1, 104-2, ...,
104-n which are reguested to searcn; In accordance with

the data kind process instruction 121 analyzed by the




(3) Search result data is original texts and words registered in the 50 APR 200
dat abase. 25 Next, the processing server selection unit 111 selects the
data processing servers 104-1, 104-2, ., 104-n which are requested to
search. In accordance with the data Ki process instruction 121 anal yzed
by the 3 0 APR 2004 - 34 request analySi's unit 110, a data kind - data
processing server correspondence table 122 is referred to and the data
processi ng $@avesd analed ittt THe dat Hadhdiindar LHrdRIFRYS - ver
corre- 5 spondence table 122 stores pairs_of. an %genti i er of the gata
ki nd and daE&IEsc SSHNRFRANGANCS Mttt oh (Hetet ¥ redite #RIgHienaktn
reference to Fig. 7). By referring tao th%agata kind - data processing
server corr &3PERFEICY (SRIETID ARy RIS search keys the 10 data kind

i denti fi "English" and "Greek' set as the object data kinds ip_.the dat
ki nd_process i nstruct (I BACE RS HrOteRdraty SETVAT TRTEThalPoRS123-1 and
123-2 | ired t lect dat ' . i i th
dat a pr oS SHE S/ SO |k o M H o LA EE DY i ng

i nforymation 123-1 123-2 i - ' L Lyi
The aata | pPRRESAE 1% I B S Da by HOr b CRekd Cr bt ttst
met hod, bot Qiﬂﬁc%ﬁadj%oérﬁéw{ﬂﬂ%éfé%é@etéjaﬁ _Ppcessing servers 104-1

. XU,

and 104-2 to séarc i'n ‘accordance wth the data processing

server information 12@2;.fg;&ﬁQ@h@,térghékgétgwE@ﬁ@sin@atgegygaésgmhg 112
requests the data processing servers 104-1

server correspondence table 122 by using as search keys the

10 data kind identifiers "English” and "Greek" set as the
object data kinds in the data kind process instruction 121,
data processing server information 123-1 and 123-2 is
acquired to select the data processing servers indicated by
the data processing server information 123-1 and 123-2.

15 The data processing server information 123-1 and
123-2 includes server names for identifying the data
processing servers and protocols indicating a process

reguest method, both necessary for requesting the data

processing servers 104-1 and 104-2 to search.

20 Next, in accordance with the data processing
server information 123-1 and 123-2, the data processing
request unit 112 requests the data processing servers 104-1
and 104-2 to search. In accordance with the protocols in
the data processing server information 123-1 and 123-2, a

25 search request statement is generated from the contents
analyzed by the request analysis unit 110 and the data
processing servers 104-1 and 104-2 are reguested to search.

The data processing servers 104-1 and 104-2




and 104-2 to search. In accordance with the protocols in the data 30 APR 2004
processi ng server information 123-1 and 123-2, a 25 search request

statenent is generated fromthe contents analyzed by the request anal ysis

unit 110 and the data processing serve@% 104-1 and 104-2 are requested to
search. The data processrng servers 104 and 104-2 3 0 APR 2004 -

execute the data search ocess corresponding to the search uest The
dat a sear ch SHESCEss Qrﬁ?%%%hcmr®¢%%%s%°r¥655%n@kﬁﬁu?@dtﬁ ﬁeaéﬁEra
dat abase systenthavrnqqa full - text search functron for each Igng g

response t o Mg dquestie @?Fﬁrﬁﬁ%%ﬁ%.3¥%%%%§ TfRg %eFU%rEeiéﬁ 1P3R e§64 2

full-text search units 116-1 and 116-2 execute ful -tex# sear che ecrflc
to respecti @ R rﬁﬁ&ﬁﬁ%ﬁ%ﬂ@%rat%%n%ﬁﬁﬁ|@?Bﬁbﬁ?e"ﬁﬁﬁF§Wn ﬁ&l“ﬁnﬁriPig The
dat a processrnqﬂservers 104-1 and_104-2 f return the search process
results to (ISR ER eBENCHEPRGEPENE2THI 1288929 the data access

managenent unit 103, the I OCess res t edi t|o uni t 3 S ocess
resu?ts Dy the data procE %P%@5§e?9eY 16ﬁ93e5 ar 164- %%soggggtg&ggeg ange

t hem and neet_ the reques f 0 in a d h I sqresul t
by the request Saf i%ﬁ % f%%tfthgﬁg%aﬁg resuFCLrgaagthgF ‘AP 102

s "ori gi nal, Lexts, and, o s f&pgfg { CBeLERHLLESepd08 by tBe xdakactive

proceSS|ng $eiVers are no rans returned to AP 102. AP 102

receives E”' éﬁ%é‘&ﬁ%e} end G gekrdahacrl?doRtasniig pPragasatyesul ts
108 to there erm nate

The data processing servers 104-1 and 104-2
10 return the search process results to the data access
management unit 103.

In the data access management unit 103, the
process result edition unit 113 edits the process results
by the data processing servers 104-1 and 104-2 so as to

15 change them and meet the reguest of AP 102.

In accordance with the analysis result by the
reqdest analysis unit 110 that the search result request of
AP 102 is "original texts and words"”, the searxch results
108 by the data processing servers are not translated and

20 returned to AP 102.

AP 102 receives English data 124-1 and Greek data
124-2 as the process results 108 to thereafter terminate
the search process.

As described in this example, the invention

25 provides the following effects.

The data access management unit 103 selects the

data processing servers 104-1, 104-2, ...{'t04—n which

perform actual data processing in accordance with the data




the search process. As described in this exanple, the invention 25 0 APR 2004
provides the follow ng effects. The data access managenent unit 103 séle ts
the data processing servers 104-1, 104-2, ...,"104-n which perform actual
data processing in accordance with the g@%a 3 0 APR 2004 - 36 kind, and
each sel ected data processing server €x tes the data processing. It is
therefore possible to execute the data processing specific to each data

ki nd. Next, kinel hamdhvegackstselecred abzior dPYeCess iy SCEVRDAETERELOT the
invention will be described. Fig. 2 is a diagram show ng the hardware
struc- ture dedcomEaReaoing nodet (Esboeneteye opossikle nbenexX8ruteptbgr ans
according to a node of this invention run on_data processing apparatus
shown in Fi glat2 PXPIRESLY oTRRS] hif apPafatiusi®ba-11n901-2 and 201-3 have
respectively central processing units égPUB 202-1, 202-2 and 202-3, main
storages (nenories) 208Xt Johe hardwaryaskruchte/ 8GERLEIPE/ & Bntrol lers

204-1, 204-2 and_ . 204-3, comruni catijon coniiollers 20551 205-2 and 205- 3,
15 syst erh bRRROGIRNt SHEthe ARVOPEISY | Wil bt BRndEFFhyPERese conponents,

and the like. The I/Ocontrollers 204-1, 204-2._an 04+ c ted to
dat a i nput/out put deviTks 26713, 2 %b%gﬁa%n%ﬁag%?g gﬂ%hﬁggdggggygggﬁg, a

d a di spl d d - 8z 208v3n$4EH.
magnet o 20 eIACAIRSG dpr o cagad nEenEaRidenes 70T eS0T RyentL6n ;00 3

are connected via the:ffgg@g%gaééggrﬁfﬂér9$lQrﬁode of this invention

run on data processing apparatus shown in Fig. 2.

10 Data processing apparatus 201-1, 201-2 and 201-3
have respectively central processing units (CPUS) 202-1,
202-2 and 202-3, main storages (memories) 203-1, 203-2 and
203-3, input/output (I/0) controllers 204-1, 204-2 and
204-3, communication controllers 205-1, 205-2 and 205-3,

15 system buses 206-1, 206-2 and 206-3 interconnecting these
components, and the like. The I/0 controllers 204-1, 204-2
and 204-3 are connected to data input/output devices 207-1,
207-2 and 207-3 such as a keyboard, a mouse and a display,
and data storages 208-1, 208-2 and 208-3 such as a magnetic

20 disk.

The data processing apparatus 201-1, 201-2 and
201-3 are connected via the communication controllers
205-1, 205-2 and 205-3 to a network 105 such as a LAN
(Local Area Network) to communicate with other data

25 processing apparatus connected to the network 105.

The data processing described with reference to

Fig. 1 and data processing to be described hereinafter are

realized by executing programs stored in the memories




205-1, 205-2 and 205-3 to a network 105 such as a LAN (Local Area hb@%%9i52m&
to conmmunicate with other data 25 processi ng apparatus connected to the
network 105. The data processing described with reference to Fig. 1 and

data processing to be described hereinafter are realized by executing
prograns stared in the nenories 3 0 APR 002 - 37 203-1, 203-2 and 203-3

by CPUs 202-1, 202-2 and 202-3. Prograns realizing the functions of AP

102, data actEssl, nahigznentd RABE31D8 ARUsdaAPA-pr,o0@8siZngnsierAler-s3.104- 1,

104-2, ..., 104-n are stored in the nenmories 205-1, 205-2 5 and 205-3 and
execut ed by IOrgra02-1¢al2ifgantie20@n8tisRs ©E2APdANR ;adedss armesgenent
unit 103 and data processing servers 104-1, 104-2, ..., 104-n are each a

| ogi cal funaoranagememnt tunitsopfBwand. desehprogesalinbuseriversudiddFay run on
t he physicall%%different dat a processing apparatus 10 201-1, 201-2 and
201-3 or a plUW=dity-of 1ResB RURCELBHER ipr 8§camengayesud 0 lond 0datéa
processi ng apparatus. The databases 114-1, 114-2, ..., 114-n are realized
by storiﬁg 2 933 hendatresubpdgby 6851202082 280¢ 2268 20 det?di | s
of the data processing by the data 15 processing system 101 will .be given.
Fig. 3is a Q%WV@%%?ta?¥?ﬁ§tPﬁPﬁﬁﬁmﬁnFuHB&ﬁeHPélan&aﬂﬁtﬁr§E€§§%ﬁd“§y t he

data processi ng syst 101. . AP 102 requ s _the data,access .nranagenent unit
103 to exeCLﬁ%fk sdﬁﬁ%f ro%§§§ ng‘(301§3 TRe 245t §258 6r§5§@§1 g Pgﬁﬁést

107 is transnitéeﬁ%if §€SS§?£?ﬁggges acﬂaﬂggﬁg%ﬂtfﬂﬂ%&i%%3UHH§¥5mth%n

request anajg%ﬁ dat
on the physically different data processing apparatus

10 201-1, 201-2 and 201-3 or a plurality of these functional
programs. may run on one data processing apparatus. The
databases 114-1, 114-2, ..., 114-n are realized by storing
data in the data storages 208-1, 208-2 and 208-3.

The details of the data processing by the data

15 processing system 101 will be given.

Fig. 3 is a flow chart illustrating a fundamental
data processing by the data processing system 101.

AP 102 requests the data access management unit
103 to execute the data processing (301). The data

20 processing request 107 is transmitted to the data access
management unit 103.

Next, the request analysis unit 110 of the data
access management unit 103 analyzes the data processing
request 107 (302). As the analysis results, a data

25 processing request analysis result 308 and data kind
process instruction 121 are output.

Next, the processing server selection unit 111 of

the data access management unit 103 selects a data process-




3.0 APR 2004
access managenent unit 103 anal yzes the data processing request 107 (%%%)RZ

As the analysis results, a data 25 processing request analysis result 308
and data kind process instruction 121 are output. Next, the processing
server selection unit 111 of the data access managenent unit 103 selects a
data process 3 0 APR 2004 - 38 ing server (303). By using as a key the
data kind identifier set as the object data kind to the data_kind process
i nstructioniP@l senwemat30X) nd BY Waing proceskengtheef3k? EdPfespondence
table 122 is referred to and the data 5 processlng server %04 's.s&lected.
The data prdeEssiifgersdiaieras rifleg el 19Rt 128t K1Pe &R BREcd@bat BB ocessi ng
server is output. Next, the data frocessing reguest unit 112 of the at a

access manadEReRs uRMns OFriRuekt s t1hee At ke pk bR sé-diﬁaiﬂﬁogﬁ?§é?glg4tto
equest analSEHET CHATCSBORIE BB LE oLelsing PLREEE H00T0R EOBI Sarr
Server | 1 ORTRES b SSHEET r Pt T TRl 6 The dvs J5CBrBEaESr s der ver
Ui tabl o 1 or e Al PIORLEr ni] escEpe SPECCLET 92fn REPGBRRRECS Maui

310 to the C£SsS genent unit 103 (305). 20 Next, the process
resul t edit?%%ﬂﬁﬁff'lfgj he data access managenent unit 103 edits the

process result data ig.acCordangee M pPobbssigguLsfuesemAPL1022 apdthe
data access management unit 103 requests the data process-

10 ing server 104 to execute the data processing (304). In
accordance with the data processing request analysis result
308, a data processing request 309 suitable for the data
processing server 104 is generated from the data processing
server information 123, and transmitted to the data

15 processing server 104.

Next, the data processing server 104 executes the
data processing suitable for the data processing request
309, and returns a process result 310 to the data access
management unit 103 (305).

20 Next, the process result editing unit 113 of the
data access management unit 103 edits the process result
data in accordance with the request from AP 102, and
outputs the edited result as a data processing result 311.

Next, the data access management unit 103 returns

25 the data processing result 311 to AP 102 to thereafter
terminate the search process (307).

With this search process, upon reception of the

data processing request from AP 102, the data access
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outputs the edited result as a data processing result 311. Next, the data

access nmanagenent unit 103 returns 25 the data processing result 311 to AP
102 to thereafter termnate the search process (307). Wth this search
process, upon reception of the data praqcessing request fromAP 102, the
data access 3 0 APR 2004 -- 3 9 nanageﬁghr unit 103 selects the data
processi ng server 104 suitable for the data kind. It is therefore possible
to execut emana gateatpnocies sl () speedfs cthe dath poeeekshdg sexvert héddat a
search process by the data 5 processing system 101 will be described in
detai | . The swittlalie dfont Hhelatatsdaiwh. prbtess hagrefene peseibbedtaith

reference to Fig. 1. The fundamental process is illustrated in the flow
chart of Fi gxegutEadthe platd Proremedngisrehel Hat o seagbhdpEackdndwi || be
10 described. Fig. 4 is a flowchart illustrating the details of analyzing

the data processing rélfrlst &he patekererEeh proedes reyuble 2A%Pysis unit
110 of the data access managenent unit 103. This flow ¢hart_shows the
details &f BEOFSFFANT sl Wit #bbReIRCFLBG shBwAeFALErg. 3. First,

the request analysis unit 110 anal h

statement 117 and genériff dthe g&b‘t?o%%ggﬁ%gaf‘régﬁgigéggﬁlr gggggtﬁggult
Shown i Fi §ESE X ViR Ay G COR e 5 ThGT ube « hab ThodefdniRion oot
field is *SULSs A od{iatla" i) EREUH QNRhrE0BEARRLNIS" NahEht Y
partial process in the data search process will be
10 described.

Fig. 4 is a flow chart illustrating the details
of analyzing the data processing reguest to be executed by
the request analysis unit 110 of the data access management
unit 103. This flow chart shows the details of Step 302 in

15 +the data processing flow shown in Fig. 3.

First, the request analysis unit 110 analyzes the
data processing request statement 117 and generates the
data processing reguest analysis result 308 (401).

In the example of the data processing reguest

20 statement 117 shown in Fig. 1, the analysis contents
include that the search object field is "Scriptures" and
the search condition of containing "Nativity”, and are
stored in the data processing request analysis result 308.

Next, the data kind to be searched and designated

25 by AP 102 is acquired to generate the data kind process
instruction 121 (402) to thereafter terminate the request
analysis process.

In designating the data kind to be searched, the



stored in the data processing request analysis result 308. Next, the dadaAPR 2004
kind to be searched and designated 25 by AP 102 is acquired to generate
the data kind process instruction 121 (402) to thereafter term nate the
request analysis process. In designatiq the data kind to be searched, the
3 0 APR 2004 - 40 execution environment vari abl e TARGET-LANG at 118 in
Fig. 1 or the like is used. The details of the data kind ?rocess .
i nstructi on ekkwiiidn bentatemmenvenaniehle cFTRRGRELBNGFRY. 158 18 fdh this
request analysis process, the data kind to be searched is analyzed fromthe
desi gnat ed det &he ridikd i@, |ThesdeheidsoPt pBesPpre koPAUBRPFRFSt he
data kind to be searched. Fig. 5 is_a diag[an1shomﬁng %he dat a stEucture
of 10 the datStmroiceesi ) reblbskeahalosi S1YeRBuYitBr T8IGLERCesESr ERT-
request. The analysis result of the data search request 107 from AP 102 is
shown in Fi+ 5. The data processing request analysis result 308 of the
data search includes a_process type 501, an.object_ 15 fie ﬂ 5Q2+and;aq
search condition 503. W%Ehp?%%%sgg?§5§t56ﬁa}¥séatPﬁf?ﬁsg’vg Seg *
representative of "search: in accordanc mﬁtg h . Ly ghesUktngf okthe
SQL st at enerft® 1S SGHEEREF et ?F@?ﬂz% Z%Fgms Pgm§?§9§h¥3gﬁueagé
representatiyve q& "Scriptures” i accor% : LLDs BRG 120k hel Sakas whihaof
he FROM phrioe 07 - it St CRSFBRERE Bryoibre w0 1Rl
to be searched.
Fig. 5 is a diagram showing the data structure of
10 the data processing reguest analysis result of a data
search request. The analysis result of the data search
request 107 from AP 102 is shown in Fig. 5.
The data processing request analysis result 308
of the data search includes a process type 501, an object
15 field 502 and a search condition 503.
The process type 501 is set with a value
representative of "search” in accordance with the analysis
result of the SQL statement 117.
The object field 502 is set with a value
20 representative of "Scriptures” in accordance with the
analysis result of the FROM phrase of the SQL statement
117.
The search condition 503 is set with a value
representative of "containing "Nativity"" in accordance
25 with the analysis result of the WHERE phrase of the SQL
statement 117.
 ‘The data kind process instruction 121 is

generated in accordance with designation of the execution



The search condition 503 is set wth a value representative of "contaﬁﬁ”ﬁ§2m£

"Nativity"" in accordance 25 with the analysis result of the WHERE phrase
of the SQL statenment 117. The data kind process instruction 121 is
generated in accordance with designatLoq of the execution 3 0 APR 2004 - 41
environment variables. By anal yzing the &esignation 118 of the execution
envi ronment variables, TARGET LANG Geek 504 is acquired so that
"Engl i sh" 5@BVAAPIIENEeRaEEdlase set as object 5 data kinds. By anal yzing
t he designation 119 of the execution environnent variables _
QUERY- LANG TRANSLATI OBY YERISFANG the (s Rablemal 18 TPAnENG 8X8PBBIPR set
as a query trans- lation. 10 By anal yzing the designation 120 of the
execution @Wﬂ%ﬁﬂﬂﬁﬁﬂt\ﬁﬂﬁ%ﬁﬂkﬁﬁrFﬂﬁiﬁ_ L LRNG : Rreg 04085 8°98igfred so
that "Original" 510 is set as a result return _kind. Wth this dat
structure, et yEnSsht'em® an? otCEeRK dat &° pFbReSEF nasrgaaggﬁ can be

‘expressed in a structured manner. It is possible to designate a process
sui t abl e 3 od3tRe X448 «i nd by providing the data kind to be searched, the

process net hod for thggg%%%ﬁﬁ%%ﬁnya er ue{%%§$§€§ Pigaogigﬂefg&FFﬂﬁio
. 'Ke.

processing result to ig. 61s aflow chart

sty At DR RSERR YarSEAE WAk ANE! PRRSLABTON V 9Es! B07 d8ta
acquired so that "Translate" 508 is set as a guery trans-
lation.

10 By analyzing the designation 120 of the execution
environment variables, RESULT LANG: ORIGINAL 509 is
acquired so that "Original"” 510 is set as a result return
kind.

With this data structure, the anélysis contents

15 of the data processing request can be expressed in a
strucfured manner. It is possible to designate a process
suitable for the data kind by providing the data kind to be
searched, the process method for the data kind under query,
the data kind for the processing result to be returned, and

20 the like.

Fig. 6 is a flow chart illustrating a process of
selecting a data processing server in a data registration
process. The details of Step 303 in the data processing
shown in Filg. 3 are given.

25 First, by using, as keys, data kind identifiers
505 and 506 set as the object data kinds to the data kind

process instruction 121, the processing server selection

unit 111 refers to the data kind - data processing server



process. The details of Step 303 in the data processing shown in Fi g3 03APR 2004
are given. 25 First, by using, as keys, data kind identifiers 505 and 506
set as the object data kinds to the data kind process instruction 121, the
processi ng server selection wunit 111 r%fers to the data kind - data
processing server 3 9 APR 7004 - 42 6br2é§bondence table 122 (w Il be
described with Fig. 7) to search records registered in the table %601). A
data kind CQIgtesRst rep ke vbt2 coF bk ponddnser ieedrdibh3rig. Yhekefore
acquired. 5 Next, the data processing server selection unit_ 111 out gts

the data pr FEAREShFaSRTAF T99HF MR ednia2BhecheiRedi®Ph) t hePddfhakimad-

data processing server corre- spondence record_ 603 (602é %0 h ereafter
termnate thi ST RERGESSHPINETFYFF SCOFHRERANAERCEIEERERHPRt dSsel ect the
dat a processing server suiIaQée for the data kind. Fig. 7 is a diagram

showi ng t he NEIREF% 37349 data kind - data processing server
correspondence table 122. 15 This table 122.is referred h ocess
501 “of Sl ecting the et PRt esiAgPEErEEF bR oher Therr 5 &g Blob) BnBEDS

ki nd - data .processi serve rr o e. :8..C m 701
for storing e?%ﬁ?é%gi%h%tl??%rgf%ﬁggggggl%ﬁ%@gk21ﬁgér§?§%ﬁﬁgqggta

Egoggfgi "9 h SIS {1NTOEBELLY k18 Jah g B PEEEEEBIngeE¥eyelrNbarFRLI ON
spondence record 603 (602) to thereafter terminate this
process.

10 With this process, it is possible to select the
data processing server suitable for the data kind.

Fig. 7 is a diagram showing the structure of the
data kind - data processing server correspondence table
122.

15 This table 122 is referred to by the process 601
of selecting the data processing server shown in Fig. 6.

The data kind - data processing server corre-
spondence table 122 has a column 701 for storing data kind
identifiers and a column 702 for storing data processing

20 server information.

The data processiﬁg server information is consti-
tuted of a server identifier for unanimously identifying
each data processing server of the data processing system
101 and protocol information on the data processing reguest

25 to the data processing server.
A record 703 indicates a correspondence between

the data kind "English” and the data processing server.

The data processing server information contains a server
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tuted of a server identifier for unaninously identifying each data

processi ng server of the data processing system 101 and protocol

i nformati on on the data processing request 25 to the data processing
server. A record 703 indicates a correspgndence between the data kind
"English" and the data processing server. The data processing server

i nformation contajns a server 3 g AER|$OO4 - 43 identifier dbns_en of the
dat a processiHPlser Vet $e*RpBhdt R ¢BENBIPSRSSARE PREVEFoF8ESE™

I nf ti t aj I SQL_indjcati i.nterf A d 704
i cat es. a T CHBDeRaT bLEhechh St ERCPHAF BoRF nan B BeITA O8n S P1TG A%t a
processing server. TQ@% dq%a ggocessing fervgr Lnformati on contains a
server 10|(ﬁﬂﬁ?i?%r mbRRFCRF 1P e Bar 8- pr BEBELARG "server corre- sponding
to G eek, dth t | i tion. i i ndi '

SQL i ntertace. A rocors voeoPiar b MOAEREHE 8 BhebEbthorts MR

ki nd » Hely ewly and. { hiey dad 2, L ogeSLAG SELVEL: o THEocHALANG! AEe98IN0 ShEver

i nformation Tontains a server Tdentifrer 0 data processing

server corT GaaSRapbofel e bEbLEYer anfcb Ba 5 6h 06 BhchBhar BRkEgReRONt ai ns a

15 value SQ 1 nditating an Interface. wth this table, a relation

between the gdatg:kingr @PAsi &5 6PT tREPQALLNPrdakasphaCeesvee sofrte~ can be
known. Fig. 8 is a flowchart illustrating the procéss of requesting the

data processip@ngeiyetot Or&xReULLdt BRe BPotlatalpiagesmandonbyonite idat a
processing request unit 112.
value SQL indicating an SQL interface.

10 A record 705 indicates a correspondence between
the data kind "Hebrew” and the data processing server. The
data processing server information contains a server
identifier dbms_iw of the data processing server corre-
sponding to Hebrew, and the protocel information contains a

15 wvalue SQL indicating an SQL interface.

With this table, a relation between the data kind
and its corresponding data processing server can be known.

Fig. 8 is a flow chart illustrating the process
of requesting the data processing server to execute the

20 data processing, by the data processing request unit 112.
The details of Step 304 shown in Fig. 3 are given.

First, in accordance with the data processing
reguest analysis result 308, the data processing reguest
unit 112 maps the object field 502 to the schema of the

25 database of the data processing server to generate a data
processing request 309 (801). The details of the data
processing request 309 will be given later with reference

to Fig. 9. 1In accordance with the data processing server



The details of Step 304 shown in Fig. 3 are given. First, in accordanc%gAPRsz
with the data processing request analysis result 308, the data processing
request unit 112 maps the object field 502 to the schena of the 25

dat abase of the data processing server_tg generate a data processing

request 309 (801). The details of the data processing request 309 wll be
given later with reference I n. accordance with the ga

processingfﬁﬂﬁﬂﬁmﬁ?%?qwig%O%%lggggdgi%fBpﬁaPFBHeiﬁéngngfysﬁ ﬁ&%ﬁgion

nit 111 RESRARF LA K SEPBre of SERLI Aot SEEEE. FOLERBLAReA N hodt it he
derver (B02PARPYTNSS BFE cFpaTf Ph EREHPRLpPOtEadS WFEHOFRES process. |t
processing server selbEton Fhc ceEbraance UrtR PRecaRban B RBbEs s o7 e
The dat a moodathitbedte ShEEhth P Phoet 8tng L8R LB Lhr TEF o4 The

details of t%?ﬁéyug%#mﬁﬁ§§éiggﬁﬁegygéés§99 generated at Step 304 (at Step
the

801 of Fig. or searc re given. In this exanple, for the

sinmplicity of descrip-yitRnnhideppatassearehisegygstingel ¥of gertbemdanha kind
"English" will be described. The data search request 309 for the data

processi ng s|iterpicédeifgt fekhost " &ieekbleano20ebehgaatrapedcessting
simlar manner.
server selected in accordance with the data kind.
10 Fig. 9 is a diagram showing the data structure of
the data processing request from the data access management
unit 103 to the data processing server 104.
The details of the data processing reguest 3089
generated at Step 304 (at Step 801 of Fig. 8 for the
15 search) are given.
In this example, for the simplicity of descrip-
tion, the data search request only for the data kind
"English"” will be described. The data search reguest 309
for the data processing server of the data kind "Greek” can
20 Dbe generated in the similar manner.
A request statement 901 of the data processing
request 309 contains the following items.
The "Scriptures" in the object field 502 of the
data processing request analysis result 308 are mapped to
25 the schema of the database 114-1 of the data processing
server 104-1 of the data kind "English", and a Scriptures

table is used as the search object.

In accordance with the object data kind "English”
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A request statenent 901 of the data processing request 309 contains the
followng itens. The "Scriptures” in the object field 502 of the data
processi ng request analysis result 308 are mapped to 25 the schema of the
dat abase 114-1 of the data processing sgrver 104-1 of the data kind

"English", and a Scriptures table is used as the search object. In
accordance with the object data kind "English" 3 0 APR 2004 - 45 506 and
query trans|5ff Gind TWREEY dteanShat BP0 t Her ams ba ke hd50Pretetbe; Aatrukindn
121, the "Nativity" in the object _search condition 503 of the data
processi ng MIRRERS HHEIERGEIoRsIA Y J0Be | NatAnst Rt edRi AP QPdRGFact er
string 5 "Nativity" which is used as a key of the full-text search. Wth
this struct HRArGH Gangbskeh| 203 0 rEhenfeta t RECASEAL PP oEBIEFAY request 107
fromAP 102 in the format_ sujitaple for each. data processing serxen. Fi g.
10 is a fl ol I Tesdteihg thetproeeated 187 g2 r GRAFECERFt PhgBPocess
by the data processin stem 101, .The detail s .of, St 0 o] Ln,.Fig. 3
are give .|4ﬁ%ﬁ%“%ﬁ¥r1$%+%Peh%e“?%dt%% %2%%¥k?%d£B?o§§%§ QF%Et%%@F?Sﬁ 121
the processing result wliglopiunii dde,pl LPeidaba.acheesBRRAGRURAL UM !

103 judges whether there’is designation for returning the

result (1003 d4y %gg@gﬂﬁ%%@?gsﬁ@i@?PEPSﬁsﬁbngobe%eéhel%mﬁer the

data search shown in e ind is designated by the execution

envi ToNent yard able FESUdchAM:d20ra0dsdfgr sepbbrreturn data i nd
"Original™ 20 510 1s set to the data kind process instruction 121.

Fig. 10 is a flow chart illustrating the process-
10 ing result editing process by the data processing system
101. The details of Step 306 shown in Fig. 3 are given.

First, with reference to the data kind process
instruction 121, the processing result edition unit 113 of
the data access management unit 103 judges whether there is

15 the data kind designation for returning the result (1001).

In the example of the data processing request 107
for the data search shown in Fig. 1, the data kind is
designated by the execution environment variable
RESULT LANG 120 and the result return data kind "Original”

20 510 is set to the data kind process instruction 121.

If there is a data kind designation at Step 1001,
the process result 310 of the data processing server 104 is
translated in accordance with the data kind set to the data
kind process instruction 121, and the translated result is

25 used as the processing result 311 of the data access
management unit 103 (1002).
In the data search shown in Fig. 1, since

"Original” 510 is designated, the processing result 311 is
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If there is a data kind designation at Step 1001, the process result 310
of the data processing server 104 is translated in accordance with the
data kind set to the data kind process instruction 121, and the transl ated
result is 25 used as the processing resuylt 311 of the data access
managenment unit 103 (1002). In the data Search shown in Fig. 1, since
"Original" 510 is designated, the processing result 311 is 3 0 APR 2004 -
46 not trardatesermbatedussd dfrBEEHydaseERAYpRECcEDE PFOCLESHNT 311. | f
there is no data kind designation at Step 1001, the processing result 310
of the data jRoe¢kEsPhy-5 server 104 is used directly as the processing
result 311 of the data access managenent unit 103 (1003). Wth this
process, it is possibl 8ftBheERULA BYt 42T8f KiRE HEFAIRPNE P edlesttE® by AP

102. As descri bed above, the data seaﬁch rocgss 1% suitabl e far each data
kind can be ¥k@tutbli® RERFESERRIGEEIPLE 340t RE &REaCREG SECTSSSH %r ocess

by the d ' t 101 wi b ' . Fig._.11 i t yal
0 agram chow S ehel Bit ¥ nuSER Shsthkiy PeobbEr BresRs Deeat iy Y ndthsts
15 [ 101, The_f t - St t [ th t hat

shoagofﬁsézSehéygéﬁ%1?%%E%Foﬁgggggﬁgﬁﬁighgﬁeﬁggngﬁggbﬁﬁe edZ?gepfgcesging

flow shown in Fig. 3. (hendehacrpgbsitd; 1k0RsPEBESInIW o hRudasridtad In
process OW.
of the data kind requested by AP 102.
As described above, the data search process
10 suitable for each data kind can be executed.

Next, the details of the data registration
process by the data processing system 101 will be given.

Fig. 11 is a conceptual diagram showing the
outline of the data registration process by the data

15 processing system 101.

The fundamental structure is the same as that
shown in Fig. 1, and the process flow is the same as the
data processing flow shown in Fig. 3. The data registra-
tion process will be described in the order of a process

20 flow.

First, in response to a reguest from the user
106, AP 102 requests for the data registration. It is
assumed that this request is a request for registration of
Hebrew text data. AP 102 requests the data access manage-

25 ment unit 103 to execute a data registration process. The
data processing reguest 107 contains Hebrew text data 1101.

Next, the request analysis unit 110 of the data

access management unit 103 analyzes the request. The




First, in response to a request fromthe user 106, AP 102 requests foﬁl%@ﬂBZWA
data registration. It is assuned that this request is a request for

regi stration of Hebrew text data. AP 102 requests the data access nanage-
25 ment unit 103 to execute a data regis.fation process. The data
processi ng request 107 contains Hebrew text” data 1101. Next, the request
analysis unit 110 of the data access nmanagenent unit 103 analyzes the
request. ThenaglYs PR EDOUL - ig7oubpahadystBerdstiit preceaspny asquRstdat a
processi ng request analysis result 308 and data kind process instruction
121. The datanprvrssiegnleqde8t andatigsiskirduprogess coatabrAsiprodesds
object data 1102. A data kind identifier 1103 "Hebrew' is being_set as the
obj ect data kind to tHBheladat&i pUCcpedeLns rRAUEHE- appdlisiplIrerart, 308
accordance with the data kind process instruction 121, the processing
server sel eC@9WRIMS tPUQ9LIH @gﬂéﬁﬁsdﬁﬁé bhP4- processing server and outputs
the data _processing server information 123-n. Next K the data grocessing
request uhit 112 requistatankipdt 2dgpbébiernyldd, VBFLIEY, 115t PEABIHER ew
kind to execute the data processlng. 15 The data cessingﬁserv r..104-n

stores the 3ebrRey RISCU02TR kiR dB?aBﬁgediﬁi-hEé REBFERSdAPE T EHE .

The fuII-texé.seafgq unit 116-n of the Hebrew kind registers an index
entry of the-Hf a 115-1 in a full -text

Next, in accordance with the data kind process
instruction 121, the processing server selection unit 111

10 selects the data processing server and outputs the data
processing server information 123-n.

Next, the data processing request unit 112
requests the data processing server 104-n of the Hebrew
kind to execute the data processing.

15 The data processing server 104-n stores the
Hebrew data 402 in the database 114-n as Hebrew data 115-n.
The full-text search unit 116-n of the Hebrew kind
registers an index entry of the data 115-1 in a full-text
search index 1104-n.

20 Upon completion of the registration process by
the data processing server 104-n, the registration result
is transmitted to the data access management unit 103, and
the completion of the registration process is notified to
AP 102 to thereafter terminate the data registration

25 process.

With this process, the data access management

unit 103 selects the data processing server for the data

registration process in accordance with the data kind of




search index 1104-n. 20 Upon conpletion of the registration process b;suﬁﬁgzma
data processing server 104-n, the registration result is transmtted to
the data access management unit 103, and the conpletion of the
registration process is notified to AP 102 to thereafter termnate the
data registration 25 process. Wth this b?otess, t he data access managenent
unit 103 selects@tge gahg pro%e53|ng server for the data registration
process in ddtordahee htbhéedaegikitededf, 300 tARBR 2004 dat48 redies toat-a
1101 to be registered, so that the data registra- tion process suitable for
each data kitdPrRaPrpecéfetuisableTherderghpdetesiing seanvde execaxaecut e t he
data registration prpceﬁs by using as an object only the data of 5 a
correspondi ng data ki nd! eFRgta) prrsessdpggsemveRomiany exesud® &he dadtur e
of the data registration Brocess request. The data processing request 107
for data [eﬁ%i?%’lcf?Bﬁopn F8_8§’§5abéfeé‘isg}ﬁﬁt<f‘§3 aI‘}?G’Pr?@F’;t H’é‘lé'xg%b\ﬁ itta /¥
environment variable indicati,ng_the data kind of the data to be registered,
a data rébié?r%??BﬁSPgagégg gﬁgﬁegéﬁg‘ 1202 and data 1101 to be regi stered.
The designation 1201 sets a,val.ue_"Hebrew' of the ta kind representative
of Hebrew 1o the execul tBn 18- afivr BAAGREM, SPEMIRS ISUF AN oG B re
execution envjiron- t vari LN I ndi s the | anguage type of
i s, 880 of Bl BB o B b e B

data to be e ere e va tthe registration data
I's Hebrew. The data processing request 107 for data

registration includes a designation 1201 of the execution
10 environment variable indicating the data kind of the data
to be registered, a data registration regquest statement
1202 and data 1101 to be registered.
The designation 1201 sets a value "Hebrew" of the
data kind representative of Hebrew to the execution
15 environment variable INPUT LANG. This execution environ-
ment variable INPUT LANG indicates the language type of
data to be registered. Since the value is "Hebrew", the
registration data is Hebrew.
The SQL statement 1202 indicates a request
20 "register data in a collection of documents on the
Scriptures". The registration data 1101 is character
string data described in Hebrew. The registration data
1101 is related to the variable: contains in the SQL
statement 1202.
25 The data kind is designated in the data process-
ing request so that the data kind can be identified. The
designation of the data kind is analyzed by the request

analysis unit 110 at Step 402 shown in Fig. 4 to identify




The SQ. statenent 1202 indicates a request 20 "register data in a 30 APR 2004
col l ection of docunments on the Scriptures”. The registration data 1101 is
character string data described in Hebrew. The registration data 1101 is
related to the variable: contains in the SQU statenent 1202. 25 The data
kind is designated in the data process- 1 g request so that the data kind
can be identified. The designation of the data kind is analyzed by the
request andiheidatmikindo at Step 402 shown in Fig. 4 to identify 30 APR
2004 - 4 9 - the data kind. Fig. 13 shows the structure of the data
process- ing request ahafysid sbowuFt thBgstoncthsedatathegidstraprofessthe
details of the analysis result output_ by the 5 data processing request

anal ysi s prodEssremeent i angilysia refelyi JBR. ITRethat dapRroc89IERF ateqhast
analysis result 308 for the data registration includes a process type
1301, an obj ect fieIdTﬁ%OQEEﬁalﬁrBéeEEeoBPééfsaétéeiﬂéﬁ.OEGP?ﬁebﬁr%géss
type 1301 is.set with a value representative of "registrati.on” .becguse of
the anal ysi S3Y2RFPCHFS1RE FR@E?{Q%FHP ¥EAf PROFRESSEPO¥PatBnEtf 1202 for
the data registration shown in Fig. 12. The object field 1302 is set with a
val ue 15 re%?gié%}%f?Ve of the "Scriptures” because of the analysis result

of the INSERT statene I%_”ﬁ%ﬁ_g pRbcsLet gaepbdade ohanykhe daklne 308

regi stration shown in
of

process onpj ec I'S constituted
for the data registration includes a process type 1301, an

object field 1302 and process object data 1102.

10 : The process type 1301 is set with a value
representative of “"registration" because of the analysis
result of the INSERT statement in the SQL statement 1202
for the data registration shown in Fig. 12.

The object field 1302 is set with a value
15 representative of the "Scriptures” because of the analysis

result of the INSERT statement in the SQL statement 1202

for the data registration shown in Fig. 12.
The process object data 1102 is constituted of
the data 1101 contained in the data processing request 107.
20 The value "Hebrew" 1103 representative of the
Hebrew language is set as the object data kind to the data
kind process instruction 121, in accordance with the execu-
tion environment variable 1303 recognized by analyzing the
designation 1201 of the data kind set to the data registra-
25 tion reguest shown in Fig. 12.
With this data structure, the analysis contents
of the data processing request can be expressed in a

structured manner. It is possible to designate a process




the data 1101 contained in the data processing request 107. 20 The vaIEQAPRZ%&
"Hebrew' 1103 representative of the Hebrew | anguage is set as the object
data kind to the data kind process instruction 121, in accordance with the
execu- tion environment variable 1303_{gﬁ?gpized by anal yzing the
designation 1201 of the data kind set to the data registra- 25 tion request
shown in Fig. 12. Wth this data structure, the analysis contents of the
dat a procesdithg-aekricERr clibe bdaapkésdellyi pravidipdctiredamankdnd te bg
possi ble to designate a process 3 0 APR 2004 - 50 suitable for the data
kind by proBRXRGRFI%@- data kind to be processed. Fig. 14 is a di agram
showi ng the data structure _of the data registration processin% request
fromthe data 5 accesst Hanabjenbht2uALlegI88 EBOVABINARE PROCeSITMGIEERyer
104. This dat rocessin rquest_is Senerated at Ste %01 shown .in Fig.

8. The data‘ﬁ?o & STHP rEfILt T abEORPTPRESHAPY T6IPEGFEFAM &S Hélt8des a
regi strati on rquest st at enent 1401 gng d?ha é492. At S%%anO%e%Q% I n
Fig. 8, t ea%%ﬁﬁ T IR RFETOR) Bl hr 287 sEP €t fa PeaﬁggF sr8Pemént 1401 for

the data registration is mapped to the schema of the database 114-n 15 of
t he data processing server 104-n of the Hebrew data kind to generate a

table of the Scriptures, pf é§€aFBP&S&%sgﬁﬁapéaﬁes%Ois generated at Step

801 shown in Fig. B.

The data processing request 309 for the data

10 registration includes a registration request statement 1401
and data 1402.

At Step 801 shown in Fig. 8, the registration
object area set to the request statement 1401 for the data
registration is mapped to the schema of the database 1l4-n

15 of the data processing server 104-n of the Hebrew data kind
to generate a table of the Scriptures of the Hebrew
database.

Hebrew data 1402 designated to be registered is
set to the variable: contents of the registration value.

20 With this structure, the data processing reguest
107 from AP 102 can be transmitted in the format suitable
for each data processing server.

As described above, the data registration process
suitable for each data kind can be executed.

25 Next, an example of designation of the data kind
by an attribute of the data variable by AP 102 will be
described. Fig. 15 is a diagram showing the data st;ucture

of the data processing request 107 from AP 102.




25 Hebrew data 1402 designated to be registered is set to the variabﬁélAPRsz

contents of the registration value. with this structure, the data
processi ng request 107 from AP 102 can be transmitted in the formt
suitable for each data processing serveg, As described above, the data
regi stration process suitable for each data kind can be executed. Next, an
exanpl e of designation of the data kind by an attribute of the _data
variabl e by AP 102 wilEnpa dagdcrrepeglrpitgonsendegtysigtemediolirdd t RB
data structure of the data Erocessing request 107 frog%AP 1%%. 3 0 APR
2004 -- 51 a%cmibatg FRYFULFEt HERTeYqdedr dfadefeanalssl tCatPCttribute

LANGUAGE Hebrew 1502 is designhated to the .variable: contents..
r epr esent at | ¥&F b#PLRe F@@F?P%ﬁtFSﬁrﬁéFQtafo .O%vﬁﬁetme§1§§FFF&6P frse

desi ti | valent . to the 5 ta kind I I 1201 ti
cnvi Ponment. NGH abREERoPERCSRE A g o EEES ORG HRATCH SR LEH 60 19 can
b l'i zed. , Thi s, desi ti I I t ' : t

anal yai s m 433 0< 880 ARE 4R roRol 20N R, Phe, BReELUIEH PR AL, | o,

process descripegy ear kLer tﬁ%”dQ?aa%gl%%‘éfs%g_n uche! ishhr® S g 00 2

processi ng data consti-"tuted o urality of partial data of different
data ki nds ordi pgat 9,agsecond enbodi nent of the invention 15 will be
descri bed. The fundanental structure of the second enbodi -

This designation is analyzed by the processing
request analysis unit 110 so that a process similar to the

10 data registration process described earlier can be
executed.

Next, a first example of processing data consti-
tuted of a plurality of partial data of different data
kinds according to a second embodiment of the invention

15 will be described.

The fundamental structure of the second embodi-
ment of the invention is similar to that shown in Fig. 1.
The process flow will be sequentially described starting
from the data processing reguest from AP 102.

20 Fig. 16 is a diagram showing the outline of an
interface for the data processing request 107 from AP 102
according to the second embodiment of the invention.

A reguest statement 1601 contained in the data
processing reguest 107 for the data registration requests

25 to insert character string data into three columns, title,
author and contents of the Scriptures table.

Attributes 1605, 1606 and 1607 for the variables

in each column indicate that the data kind of the title




ment of the invention is simlar to that shown in Fig. 1. The process f%PR2W4
w Il be sequentially described starting fromthe data processing request
fromAP 102. 20 Fig. 16 is a diagramshowi ng the outline of an interface

for the data processing request 107 from-AP 102 according to the second
enbodi ment of the invention. A request statenment 1601 contained in the data

processi ng request 107 for the data reglstratlon re uests 2 o, |
character stehagaghes shranghfetaceffrmis Epgleshay H@r gﬁﬁ¥%ﬁ&$%§ﬁ t he

Scriptures table. Attributes 1605, 1606 and 16Q7 for e bl e i n each
col um |nd|caPEhPﬁthFHQCHSFaSRFhHgo@aFﬁelﬁpﬁIéSBGéeﬁ%R f@%ﬁ th éﬁta

character string data, 1602 is S he d ta kind,of .t u

character stFiR 85t5h§66§nF§nE$ baréﬁ thE 4af’s g?Fﬁdlégﬁt %:ﬁﬁ%ﬁ?ﬂs
char act er strlng ? 604 is Hebrew, respectively. 5 Wth this interface,
it is possi bFESPECtANSt¥tute val ues of one rom1by a plurality of colum

val ues of ; different data, kipd, thr%ée eS graNShaw ng the, tﬁﬁte

structure~ of the anal % E Fe&g a pro essi ng request 10 the

|nterface SNoael BrdondOrof heyf UNEREERY Ak yS b UCkH Gl RS Y 25 the

dat a proce55|ng reques own in Fig. D fferent

points are tRaksLhenPry ggskggﬂect data 1102 contains partlal data 1701,
1702 and 170§ corregponglng to 15 the three colums, title, author and

contents. Each of the pagtiah data azgérah7gﬂo&ﬁ%gllﬁ%idsta structure
of the analysis result of the data processing reguest by
10 the interface shown in Fig. 16.
The fundamental structure is the same as the data
processing request analysis result 308 shown in Fig. 13.
pifferent points are that the process object data 1102
contains partial data 1701, 1702 and 1703 corresponding to
15 +the three columns, title, author and contents.
Each of the partial data 1701, 1702 and 1703 is
constituted of a data kind and a value.
The partial data 1701 corresponding to the column
title is constituted of the data kind "English” 1704 and a
20 wvalue 1705 of the title character string data.
The partial data 1702 corresponding to the column
author is constituted of the data kind "Greek" 1706 and a
value 1707 of the author character string data.
The partial data 1703 corresponding to the column
25 author is constituted of the data kind "Hebrew" 1708 and a
value 1709 of the contents character string data.

With this data structure, it is possible to

discriminate between the data kinds of the partial data of




constituted of a data kind and a value. The partial data 1701 correspo%gﬂﬁgzm&
to the columm title is constituted of the data kind "English" 1704 and a
20 value 1705 of the title character string data. The partial data 1702
corresponding to the colum author is_ stituted of the data kind "G eek"
1706 and a value 1707 of the author character string data. The parti al
data 1703 carresponding to the colum 25 author is constituted of the data
ki nd " Hebr e#NeL HIPSHRF LPVaftiedab®9 of the contents character string data.
Wth this data structure, it is possible to discrimnate between the data
kinds of the partial dat%- o831 ApRloWoghart3ilipgtypsdadsaobrecesdard.
Fig. 18 is a flow chart illustrating a process of generating a gat
processi ng &AL o deht PEOFRES 4RFar eARBEEsEPngesEFPEr tind etaétaata
is to be re 5 accordance

istered.in mﬁta the.da%a rocessi ng_request
anal ysi s redtHICCTHAR SEETED, VA9D ThE Uata; L8 5P PRelpSSEEE SBorPespondi ng
to St 01 sh i Fig.. 8 i . _Fi t, the dat i t
it 152 20 SRtirende wrlen ot RE vadkY TRerbrrRpg PRaRRER. BoR1EeE a2k B IE nus
f the dat ' i hst ti 121 (1801). Th data kind identifi
?ncluge ?hgsﬁggglﬁ¥ﬁgﬁﬁgéh??f{gf IPEninsg" ané theelikg.ahb;P, thnp;riﬁgf

oL poecn "% oot "5 B SR B 08s 200 Cedcaby e AR pgok LRt from
801 shown in Fig. 8 are given.
First, the data processing reguest unit 112
10 acguires the data kind identifiers from the object data
kinds of the data kind process instruction 121 (1801). The
data kind identifiers include the data kind identifier
"English” and the like.
Next, the partial data belonging to the data
15 kinds acquired at Step 1801 is collected from the process
object data 1102 and registration data 1806 to be
registered in the data processing server is generated
(1802). For the data kind identifier "English”, the
registration data 1806 is constituted of the title partial
20 data 1705.
Next, of the registration data generated at Step
1802, the partial data of the data kind not to be processed
is set with information “"unknown" indicating that the data
is unknown (1803). For the data kind identifier "English",
25 the data for the author and contents is set with the

information "unknown".

Next it is judged whether there is a data kind to

be processed (1804).




registered in the data processing server is generated (1802). For thé& [HaPRI004
kind identifier "English", the registration data 1806 is constituted of

the title partial 20 data 1705. Next, of the registration data generated

at Step 1802, the partial data of the a kind not to be processed is

set with information "unknown" indicating that the data is unknown (1803).
For the data kind identifier "English", 25 the data for the author and
contents is set with thé thesemifi 8hilinkndaha. kiesds thei $1pwWdgedunnst her
there is a data kind to_ be processed (1804). 3 0 APR 2004 - 54 |If there

is still a de? a5kPRd1BPhetP] SﬁP?EPthg apgvey EEO?EB@EEFO r@fﬂeﬁﬁpﬁﬁéléﬁove
processes. By repeati the processes up to Step 1804, a glurallt

reglstratloﬁj“ﬁaPﬁpg?%gﬁénBPa @dSFFPtﬁ@Pé'aﬁeP UEF&P£V|P§ o4&tz e ﬂﬁ@b 5
nds. 15 gorlYH caES| FoPRERE SR L hothPher CHATA RARESHE Chk 85 T804, "SRES T ow
i que. dat a THCHLER | Sroni Ehe: ePBsP FEOTREZREReDY RafH, 0t PE crag e 2
Cssucd 15 sdiefoed fEturB:faEReE BenBRaBER: "y | n° fe above procesces, the

process of generating {he; éggbs%goébo?tggga gatgﬁghngkegte%51@mqh s

process, the registration eac data kind can be generated for
registering ff@bdgégances to the next Step.

The data processing system 101 then issues a

10 unigue data identifier which is set to the registration
data (1805). If a plurality of registration data are
generated, the single data identifier issued is set to all
the registration data. With the above processes, the
process of generating the registration data is terminated.

15 With this process, the registration data 1806 of
each data kind can be generated for registering the data
constituted of a plurality of partial data of different
data kinds.

Fig. 19 is a diagram showing the structure of the

20 registration data generated by the process shown in Fig.
18.

With the process shown in Fig. 18, the registra-
tion data for the data kinds "English", "Greek" and
"Hebrew" is generated having the structures 1806-1, 1806-2

25 and 1806-n.

Each registration data 1806-1, 1806-2 and 1806-n

has the same intra-system data identifier 1301.

The registration data 1806-1 generated for the
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constituted of a plurality of partial data of different data kinds. Fi
19 is a diagram showi ng the structure of the 20 registration data
generated by the process shown in Fig. 18. Wth the process shown in Fig.
18, the registra- tion data for the dngﬂ§hpds "English", "Geek" and
"Hebrew' is generated having the structures 1806-1, 1806-2 25 and 1806-n.
Each registration data 1806-1, 1806-2 and 1806-n_has the sanme intra-system
data i denti fdara JoDnd Thegléghbt tatfenstatutedosilagdaspatdenad ithe 3 0
APR 2004 - 55 data kind "English" is constituted of a data identifier

1901, tile pftdlaltibeapartial| dathaphctéklst EPA§aaREE STIE2I1 284Gt hor
partial data "unknown" 1903-1, and contents partial data "unknown" 1904-1.
This regi st ra9%m dadatBougpertial dappst BpkACHR "t Addata FRec&ESHYEG Y Ser ver
104-1 of the English data kind. The registration data 1806-2 generated for
the data kiRRFEEBbeRkdtas"BBREEVRUL £A08F 1t heTHALaTPEGATT AP , tile

T SRV T R T R
o the G ARGk RR. GHE FEBiatration dara 1806-h generated for the 15
O o SRS R E R D803 3ot ehro o i

data kind "Greek" is constituted of the data identifier

1901, tile partial data "unknown” 1902-2, author Partial

10 data of author character string data 1903-1, and contents

partial data "unknown" 1904-2. This registration data

1806-2 is registered in the data processing server 104-2 of

the Greek data kind.

The registration data 1806-n generated for the

15 data kind "Hebrew" is constitutéd of the data identifier
1901, tile partial data “unknown" 1902-n, author partial
data "unknown" 1903-n, and contents partial data of
contents character string data 1904-n. This registration
data 1806-n is registered in the data processing server

20 104-n of the Hebrew data kind.

With this structure, the process object data
constituted of a plurality of partial data of different
data kinds can be generated as the registration data of
each data kind.

25 Fig. 20 is a flow chart illustrating the process

of the processing result edition unit 113 when the

retrieved registration data having the structure shown in

Fig. 19 is edited.




data "unknown" 1903-n, and contents partial data of contents characteﬁnbpn?ma
string data 1904-n. This registration data 1806-nis registered in the

data processing server 20 104-n of the Hebrew data kind. Wth this

structure, the process object data constituted of a plurality of partial
data of different data kinds can be geneérated as the registration data of
each data kind. 25 Fig. 20 is a flow chart illustrating the process of the
processing result editBASUBKOCESS ie @xERBtebdebefored Steg 00k iidh tdha a
having the structure shown in Fig. 19 is edited. O APR 7004 - 56 This
process is eRECGEEF IO 5LSUSLefILBANT RPTOSES SpEHO¥Es iRy Frdsul P -edi t i ng
process shown in Fig. 1Q. First, the processi result edition unit, 113

' in
acquires entity data nEEISlnkibEnPIPCERSERS 5§%P9§Ie@&ﬁéon5uﬁﬁééi d from
the data processi.ng server, to generate the praqcessing resyl.t .d 311
(2001) . Next SCAB TS FOLREY FRSENEPT HETUACHEY G408 GP BAF Wil Bt al
data of the processing_result has been cal.l ected 002).. |
col | ect ed; tﬁgcgﬁfﬁéyqﬁgﬁa%bF Eﬁ%apgfﬂ9555l8§tgemg%%ﬁo%n'qg%%ﬁ%ﬁﬁ%&ﬁffr(nn

anot her data_pr L.ng Lyer d t to.he processing result data 311
(2003).  aftBRORESARS FesiaE dat iy, Hé"%é)épt‘i al datais collected, the

process is terninated.N%%tWVHQ H@i%g%kﬂ£§§%mek%%roE%@ Rt i1ARe Hfla s the

process object data can be generated from divided parti al

all the partial data of the processing result has been
collected (2002).

10 1f not collected, the entity data of the partial
data "unknown" is acquired from another data processing
server and set to the processing result data 311 (2003).
After the entity data of all the partial data is collected,
the process is terminated.

15 With this process, the original one set of the
process object data can be generated from divided partial
data.

Fig. 21 is a diagram showing the structure of the
processing result data generated by the process shown in

20 Fig. 20.

Title entity data 1902-1, author entity data
1903-2 and contents entity data 1904-n are collected and
these data are used as partial data 2102, 2103 and 2104 to
generate processing result data 2101.

25 Next, a second example of processing data consti-~
tuted of a plurality of partial data of different data

kinds according to the second embodiment of the invention

will be described.




data. Fig. 21 is a diagramshowi ng the structure of the processing reéd]PPRzmé
data generated by the process shown in 20 Fig. 20. 25 Title entity data

1902-1, author entity data 1903-2 and contents entity data 1904-n are
collected and these data are used as pagtial data 2102, 2103 and 2104 to
generate processing result data 2101. Next, a second exanple of processing
data consti- tuted of a plurality of partial data of different data kinds
accordi ng to the secondnefbd8i FEFODE PREPSvettiodangUasHeEXREG i ddie 3 0
APR 2004 - 57 1In this second exanple, the |anguage type of the _ partial
data is desikfatedlpgaiat a§ PRSaPeCENCA BEF 4P a)(lﬁ_e’fteﬂ%?%q’cﬁeéjrl\ﬁ}kup
Language). Fig. 22 is a.,diagram showi ng the outline of an 5 interface for
t he process %@?e&?xﬁﬁPalhéﬁ M8F ¥PRe a9&dgi stration. The process obj ect

data 402 i t ext dat d Lbed i XM.. A t t,.2201 .indi t t hat
cﬁa?acterlgtrfﬁg ioadgﬁg??ébdggc%FQ@@%H?WﬁaﬁaﬁiFanﬁﬂe(ﬁﬁ#i&ééﬁj éﬂésaare

Uni code F-8.,An.area_surrounded by tags titl 2 1t1e of
this text P HELTORG: FRY SEHGPLoRees 0Pt Bt dp7 ddf 1O i o

| anguage, itré§'99?§£EBﬁ to indicate 15 that an area surrounded by the
tags locale TS tng I'S )

The process object data 402 1is text data
described in XML.

A statement 2201 indicates that character string

10 data is described in XML and that character codes are
Unicode UTF-8.

An area surrounded by tags title 2202 shows the
title of this text. By designating "English" 2203 to the
tag locale attribute language, it is possible to indicate

15 that an area surrounded by the tags locale is English
character strings.

An area surrounded by tags author 2204 shows the
author of this text. By designating "Greek" 2205 to the
tag locale attribute language, it is possible to indicate

20 that an area surrounded by the tags locale is Greek
character strings.

An area surrounded by tags author 2206 shows the
contents of this text. By designating "Hebrew" 2207 to the
tag locale attribute language, it is possible to indicate

25 that an area surrounded by the tags locale is Hebrew
character strings.

With this interface, data constituted of‘a'

plurality of partial data of different data kinds can be




_ , b
character strings. An area surrounded by tags author 2204 shows the '%&#E%;%

of this text. By designating "G eek" 2205 to the tag locale attribute

| anguage, it is possible to indicate 20 that an area surrounded by the
tags locale is G eek character strings. area surrounded by tags author
2206 shows the contents of this text.” desi gnating "Hebrew' 2207 to the
tag locale attribute |language, it is possible to indicate 25 that an area
surrounded bgxphestsads |ocale is Hebrew character strings. Wth this
interface, data constituted of a plurality of partial data of different
data kinds can be 3 0 BPR-288415 5 gia9ggpr 65ewdNIFitde FFLNERTS &fr am
showi ng the structure of registration data to he r ist%red I n the data
processi ng ZE8ELIBYLAE AGTRMLCIREa TEFARE SR IFitG. deta, RRCESSA e,
registration data 2301 of the _data kind "English" i.s shown. The entity
2302 of the 88FHeki R “EAgoi LML dé&@mﬁ#@a’nbﬁk R 9pr dless shown in Fi g. 18

Is retained, and the partial character str.ings_aof t qt dat I nds are
10 repl aced by "unknowh® Féd§ f?@@Pgﬁd f?@&?t%fﬁﬁophggtft?%@Pu?g?tﬁﬁ%

regi stration_data,can h xpressed ich the data processing server of
each data kgﬁgacﬁﬁngroggﬁﬁﬁsbroégs ?ﬂwg&t, an exanpl e of processing nore

conplicated 15 data kifds 3¢4Q4diAg st @2 cHY fhcaMadidmedngdn e
acquired by the process shown in Fig. 18 is retained, and
the partial character strings of the other data kinds are

10 replaced by "unknown" tags 2303 and 2304.

With this structure, the registration data can be
expressed which the data processing server of each data
kind can properly process.

Next, an example of processing more complicated

15 data kinds according to a third embodiment will be
described. |

The fundamental structure of the third embodiment
of the invention is similar to the first embodiment. Main
different points reside in that the data kind is

20 represented by information having a complicated structure
and that even if a data processing server selected does not
match the data kind to be processed, the data is translated
and the data processing server is requested to execute the
data processing.

25 Fig. 24 is a diagram showing the outline of an
interface wherein a data kind is represented by locale

information.

In the examples described above, the data kinds




descri bed. The fundanental structure of the third enbodi ment of the 30 APR 204
i nvention is simlar to the first enbodinent. Main different points reside
in that the data kind is 20 represented by infornmation having a conplicated
structure and that even if a data procegging server sel ected does not
match the data kind to be processed, the“datfa is translated and the data
processing server is requested to execute the data processing. 25 Fig. 24
is a diagran@%ﬁoﬁﬁﬁgeﬁﬁ@tgdtanéh@fl@@?“ﬁ@ﬁeﬂﬂ&@@\ﬂﬂﬂhﬂﬁﬁéﬂ&éﬁ%ﬁmdnd i s
represented by locale_ information. In the exanples described above, the
dat a ki nds 3FDeRPR 2004Hebgew.5 dine thdsr e¥ampd® bythcheddtehdudife ¥§pes such
as English, Geen, and Hebrew. In this exanmple, the data kind js .
expressed byeRPEBEBEAaPYoA 6PMRINRIJ@AgO Tt d aNGUR IR riYRE: dhP BHoHE: The
| anguage, district and encode are in conform ity with the |ocal e nodel of

POSI X (Port add EPEPYEirng System Interface for UNIX) standards. The

| anguage, . district and character code are descrjbed, for_exanple )
"en_ |L.is088591". 10 | hP§ LPRO¥ASSy Mf,rltcl’feaésdecﬁﬂ‘% A r n‘é‘?ﬁ&m‘

van el o5 destgneteyt DRE, A bacalacd’ JEUAPUALANR Shcrating, qaa 1o
Hebrew, the gi stEhChnk8rkibacro AR e 8hdd 5 10 BBt dhge,

district and character code are described, for example, as

"en IL.1so885%1".

10 In a statement 2401, the execution environment
variables designate that the locale of registration data is
"iw_IL.iso88598". This shows that the language of the
registration data is Hebrew, the district is Israel, and
the encode is ISO 8859-8.

15 With this interface, the data kind having a
composite structure can be expressed.

Fig. 25 is a flow chart illustrating a process of
selecting a data processing server when data of a data kind
having a composite structure shown in Fig. 24 is to be

20 registered.

This process is fundamentally the same as the
processing server selection process shown in Fig. 6. The
different point is that between Steps 601 and 602 it is
judged whether there is a record coincident with the data

25 kind identifier (2501), and if not, the data processing
server capable of translating data is searched (2502).

With this process, even if data processing

servers capable of perfectly processing a number of




15 Wth this interface, the data kind having a conposite structure car) AR 2004
expressed. Fig. 25 is a flowchart illustrating a process of selecting a
data processing server when data of a data kind having a conposite
structure shown in Fig. 24 is to be 20 registered. This process is
fundanmental ly the sanme as the processTn@ server selection process shown in
Fig. 6. The different point is that between Steps 601 and 602 it is

j udged whet heomphicated datecériddeommei dent pwovhidede data PFokiesging
identifier (2501), and if not, the data processing server capabl e of

transl ati ng sereers seppbhedof2b@2yessiinghat finalgr seabsr efedlaite dangs
processing servers capable of perfectly processing a nunber of 3 0 APR 2006
- 60 conpl ithredghadatRi kggngletaen gedvibGedsedata processing servers
capabl e of processing a small nunber of data kinds thrqugh data

transl ation can be useHigri g6 36 Asfdom ghadkaid LUsStF& RS fg R @ata 5
transl ati on process to be executed when data is reg%st red in Lh% da%a
processi ny seraBElatRenpPEEESESobPelr SFCSVEST: ¥l 43T 3 HE FRdstere
processi ng request analysis resylt 308 is translated in accordance with
the data ki ndPchpgbRatsf PHSCESEARIsEEEVET *10 searched at Step 2502 shown in

et ootly coi fici dent wAPR BROCEORpPPORbd SAra FERE IS nat Trov et  data
can be registered. Thd r2huktc? a¥a3Ps3 TUANRI o 18 IR in
accordance with the data kind capable of data translation
10 searched at Step 2502 shown in Fig. 25 (2601).

With this process, even if the data processing
server perfectly coincident with the complicated data kind
is not provided, data can be registered.

Fig. 27 is a diagraﬁ showing the structure of

15 <translated data generated by the process shown in Fig. 26.

It is assumed that in the processing request from
AP 102, the locale of the registration data 401 is
iw_IL.iso88598 and a data kind identifier 2701 1is
"iw IL.is088598". It is also assumed that the data kind -

20 data processing servex correspondence table 122 does not
contain the record coincident with the data kind identi-
fier, and a record of a data kind identifier "iw IL.utf8"
2702 capable of data translation was searched. 1In
accordance with the data kind identifier 2702, the data

25 translation by the process shown in Fig. 26 is executed to
generate registration data 2703.

With ﬁhis structure, even if the data processing

server perfectly coincident with the complicated data kind




15 transl ated data generated by the process shown in Fig. 26.

assuned t hat

registration data 401 is

I n the processing request from AP 102, the locale of the

"iw_IL. is0o88598". It is also assunmed th the data kind - 20 data
processi ng server correspondence table 122 does not contain the record
coincident with the data kind identi- fier, and a record of a data kind

identifier "

iw et wfg@videdp2dehpabere beé depgastezedl-ati on was searched.

In

accordance with the data kind identifier 2702, the data 25 transl ati on by

t he process
2703. Wth t

shown in Fiext 26ansexs@pleedit secgénangt @ dagivstedamd &y d&ea
his structure, even if the data processing server perfe%FIy

coi nci dent VARPH ¢t teRppreared aacariing 3002aAPRuZGH4 embed imenty
provi ded, data can be registered. Next, an exanple of receiving a data kind

by the appl

he A¢YFF PPOYr am according to a fourth embodi ment will be

descri bed. The fundanental structure_of the fourt egbo i - ngpt q%xfhe
inventioris the same ER€tFRNERPERTtaL(SEERGRYL CeRbodP RS I A RIRPEL-

different point is_that AP 102 ' the data kind at it i cati
pr ogr anmi ng REHE 0T abBe YBVERGLO86LP s EAeaPABFaRTs O A¢Eiie 200t HTE 6T a

interface for

_ 25°F s d4°drafFatsi i |
Al AP 10 dUPPRGITRENHAa SbF i, A FaRk: Cochlenint "o lBon The data

processi ng

10

15

20

25

receives the data kind at its application programming
interface.

Fig. 28 is a diagram showing the outline of an
interface for requesting to receive the data kind in the
processing result at AP 102 during the data search.

A reguest statement 2801 of the data processing
request 107 for the data search requests to receive the
data kind of the title and author as indicators: sTLang
2802 and sAutlLang 2803.

With this interface, when AP 102 receives the
data search result from the databases storing data of a
plurality of data kinds, AP 102 can know the data kind of
each received data.

Fig. 29 is a diagram showing the outline of the
data structure used when the indicator corresponding to the
data kind identifier is returned in response to the search
request designated by the interface shown in Fig. 28.

When the processing result edition unit 113 of
the data access management unit 103 receives the partial
data of the title and author from the data processing

servers 104-1 and 104-2, the processing result edition unit

n

It is30 APR 2004

iw IL.iso88598 and a data kind identifier 2701 is



request 107 for the data search requests to receive the 15 data kind %@ APR 200k
the title and author as indicators: sTLang 2802 and sAutlLang 2803. Wth
this interface, when AP 102 receives the data search result fromthe

dat abases storing data of a plurality of_ data kinds, AP 102 can know t he
data kind of 20 each received data. FTg§229 I's a diagram show ng the
outline of the data structure used when the indicator corresponding to the
data kind identidees astitlarnedicatpespéngeéitb"t B804eandh anr egidolr

desi gnated by the interface shown in Fig. 28. 25 when the processing result
edition unitindBcafortherdakd a86bssfnmmagesenngumetuldl3 dedeeidPd@s t A
partial data of the title and author fromthe data processin servers
104-1 and 1GcordéecereteBsidagar kdnht idehtidaeysi t"EBgd 1ARR 28@4 ang2 5 10
15 113 sets a title indicator "English" 2904 and an author indicator
"Greek" 2905'@fepkdceBe? ngirdatipt PHACES2908, SERVeEEcor dance with data ki nd

identifiers "English" 2901 and "G eek" 2902 of data processing servers. It
i s therefdre possible ¥ForipapthepefsrRnBRsehbleddra ﬁ?n&ogftphégﬁWb §si ng

result data._ Next, an exanple of searching and selecting a data processing
server via.t¢%¢ﬁe¥%ﬁ?koﬁcgg?dpﬁac?ﬁséngiF HUlEnEB&Pnent of the invention

1 be described. The,{yndagental strugture of e Lkt ) STRRY PR

data processing server via the network according to a fifth
embodiment of the invention will be described.

10 The fundamental structure of the fifth embodiment
of the invention is the same as that shown in Fig. 1. The
main different peoint is that the data access management
unit 103 is not provided with the data kind - data process-
ing server correspondence table 122.

15 Fig. 30 is a flow chart illustrating the process
of selecting a data processing server by the processing
server selection unit 111 of the data access management
unit 103.

In this example, a data processing server 1is

20 searched via the network 105 to select a data processing
server matching the data kind identifier contained in the
data kind process instruction 121, and information of the
selected data processing server is returned (3001).

With this process, the configuration of data

25 processing servers in the data processing system 101 is not
fixed, and even if the data kind - data processing server
correspondence table'lzz'is not provided, the data process-

ing server capable of executing the data processing can be



30 AFR 2004

of the invention is the sane as that showm in Fig. 1. The nmain differen
point is that the data access managenent wunit 103 is not provided with the
data kind - data process- ing server correspondence table 122. Fig. 30 is a
flow chart illustrating the process Eflecting a data processing server
by the processing server selection un|t 11 of the data access managenent
unit 103. In this exanple, a data processing server is 20 searched via the
network 105 seleeteédt a data processing server matching the data kind
identifier contained in the data kind process instruction 121, and

i nformation of the seN@EFedada?éaﬂPé§e§§lﬁédgéﬂvéri@iaréﬁEKﬁ%ﬁivBDOI)

Wth this process, the configuration of data 25 processing servers in the
dat a process?ﬁ§V§§SF@nFQGldPgaanocﬁﬁﬁéﬂg SHEtETe RSP OHE YA KiFid - dat a
processi ng server correspondence table 122 _is nat proyided, the data
process- i ngSRRPYeMEREpab| £ SflﬁygEﬁﬂPﬁgwﬂﬂé HgtgeﬁFJ 'ng can be 3 0 APR

2004 - 63_ sel ected. an .exa

Ne ddi
to the dafa processing g?sﬁ&ﬁpawgggaﬁnétfgcﬁhg %%%h?roqﬁf sen%er
i nvention mnl% ?ﬁgdeﬁgéh?egﬁ §§Th f%g%%n%nt%ha%tr#cku tr¥%éNﬁgfh

Y} t

enbodi nent Sange as " The mal i

different pog?%fb?ﬁhﬁag9§nﬁaﬁé Ehg%eﬁsh@Qa§§E¥gfs% & = &%rFﬁﬁPQPcQ@%?

kind is adde a processing syste ormat’i on of the

data processpng,shrugtatkihfeil0afuenchotahd KR ipkRddad dp dfhecdhta kind

- data process-
101, and information of the data processing server of the

10 French data kind is added to the data kind - data process-
ing server correspondence table 122 of the data access
management unit 103.

Fig. 31 is a diagram showing the outline of the
structure of the data processing system added with a data

15 processing server.

A record 3101 of the data processing server
suitable for French language data processing is being added
to the data kind - data processing server correspondence
table 122.

20 A data processing server 104-f suitable for
French language data processing is being connected to the
network 105 and partially constituting the data processing
system 101.

With this configuration, by executing the data

25 registration process and data search process described
previously, the data processing system 101 can utilize the
function of the added French language data processing

server 104-f.
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I ng server correspondence table 122 of the data access nmanagenent unit

103. Fig. 31 is a diagram showi ng the outline of the structure of the data
processing systemadded with a data 15 processing server. A record 3101 of
the data processing server suitable for French | anguage data processing is
being added to the data kind - data prd%%55|ng server correspondence

table 122. 20 A data processing server 104-f suitable for French | anguage
data processing is beiby addnegtenlyothherenerdodk0105ocaniepdatiaalkliipd -
constituting the data processing system 101. Wth this configuration, by
executing t Watdatprosss eygssenveoncproespendadcdatabdead el ,ptdeeggench
described previously, the data processing system 101 can utilize the
function of date dethdl Frenked Pupgeageddand phecdsspngrosesvanglby- £he3z o
APR 2004 - 64 By adding only the record 3101 to the data kind - data
processi ng §%ﬂV%rP%Qﬁ?%%b6ﬁd%ﬁEEe¥abp% fobecomesFpeRéRblgat a ki nd can be
processed and the data processi data processing server 104-f

becomes pbssible. 5 AnA%p%PP%é?Qgh°§16§oalﬂ?é?@ﬁFnFréﬁpphé hgadat aprocessmg

system 101 can utiljze the datf roceSS|ng ser 104-f. It is no
necessary t PIGSRS SRR U FFRat POnCED VEALIES: & Sr@@@?spﬁﬁc§éﬁﬁﬁ% 104- 1,
104-2, ..., %%%thﬂfﬁfgy 10 set to the data processing system

It is not necessary to give any modification to
the data processing servers 104-1, 104-2,..., 104-n already
10 set to the data processing system.
Next, an example of integrating all the formats
of data in each data processing server according to a
seventh embodiment will be described.
The fundamental structure of the seventh embodi-
15 ment of the invention is the same as that of Fig. 1. The
main different point is that the same data format is used
for the data in the data processing servers 104-1, 104-
2, ..., 104-n constituting the data processing system 101l.
Fig. 32 shows an example of using Unicode as the
20 data format of all data to be processed by data processing
servers. UTF8 is used for the encode of all data 3201-1,
3201-2,... 3201-n of the data processing servers 104-1,
104-2, ..., 104-n.
As above, the same data format may be used for
25 all data in the data processing servers 104-1, 104-2, ...,
104-n. The data servers can be discriminated by the data
kind, and not by the data type and format.

As described in the above examples, the present
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Next, an exanple of integrating all the formats of data in each data

processi ng server according to a seventh enbodinment will be described. The
fundamental structure of the seventh enbodi-. 15 nent of the invention is
the sanme as that of Fig. I. The main different point is that the sane data

format is used for the data in the data processing servers 104-1, 104 2,
..., 104-n constituting the data processing system 101. Fig. 32 shows an
exanpl e of uEVRNURPR OGN aBroYidde 2bheafalioviBe a8flvantaggfa to be processed
by data processing servers. UTF8 is used for the encode of all data 3201-1,
3201-2,... 3201-n of thk)dald preebasPRECeefiBPsSYBLEER [O0FQACSESSING 104.-n.
As above, the sanme data_ fornat na¥ be used for, 25 all data in the data
processi ng sétvaref 1g4plurapyty of diffepgny deha KiP4Siervers can be

di i mnated by the dat ki nd d by th t .and f .
Gescribed 1 n tho aboveléxhiml BStar NEppRael: o8 sPAPRASH0R Heg5 o Rsed o,
i de the_foll ow, t NS AN Is f
522%?%'?5 eo*af %AB?; ltg"ﬁ”tgggﬁfﬁBg%g%?ﬁ réxtf\g% ggﬁ?ngégfﬁ?'f?’%ogiéﬁ :’;
ependent on_the data k rocesse s Lo eq e
da?a process¥Bgl§eP9§F}£EFtEPseﬁsgg?BIg E%08§88u gk%ﬁ%% Zé@g g%?b i'ng t he

data kind i, 1Dguls! 98L0G! DRl DhRLIRLL 98n0ARBAARRN: OBl R cdali okikitha ( 1-2)

Partial data ts classtfied n accofdance ata kind and registered
in the data processing ;19,sepyetigyi habheibor1hBei¢aka kinndcdatdange he

dat a search, |
with the data kind and registered in the data processing
10 server suitable for the data kind. During the data search,
those partial data are combined to generate the original
data which is returned to AP. It is possible to process
data constituted of a plurality of partial data of
different data kinds.
15 (2) In configuring the environment of (1):
(2-1) By editing only the data kind - data
processing server correspondence table, a data processing

server can be added to or removed from the data processing

system. It is therefore easy to configure a data process-

20 ing system capable of accessing data of a plurality of
different data kinds.

(2-2) By editing only the data kind - data
processing server correspondence table, a data processing
server can be added to or removed from the data processing

25 system. It is therefore possible to utilize an already set

module which provides the function dependent upon the data

kind.

(2-3) Since a data processing server correspond-
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those partial data are conmbined to generate the original data which is
returned to AP. It is possible to process data constituted of a plurality
of partial data of different data kinds. 15 (2) In configuring the
environnment of (1): (2-1) By editing on the data kind - data processing
server correspondence table, a data procéssing server can be added to or
renmoved fromthe data grocessing system It is therefore_easy to caonfigure
a data proceksi9 90 eaghs¢3tankdhfabFeusrdacPessSRgdrialedyles prevacing of
different data kinds. (2-2) By editing only the data Kind -, data .
processi ng s%“i“’v%rk&%ﬁir@?BS%GE\H/EefPBSFan&' Eétna%ﬁr GooLdiTg e &S &Maddn Pe
added to or renoved fromthe.data processing 25 system It is therefore
possible to QHW??EeaﬁnPQPFégaﬁ'set modul e whi ch provides the function

dependent upon the dat %gglélelngav%étgégﬁl %%%a%ka%act%u ragcgl d,seifr]‘:%cscef\}’eerfor

correspond 30 APR 2004 nd i necessary nodul es

‘providinqs datf5$£3g$ﬁ§§§ngggéﬁ%%ngEi%n%a%%%ag% %ggﬁkgpred as small in

nunber as’ pdtd ages are parti cul y effective for 5

mul tilanguage support gf, 2,031 30asa=s¥ L HRRLRG A du Idffdred ed i n

the flow charts descri ove can bé'realized by executing a program by

the data progesslgeaPRALALUSAANBEN rl1Tlda By e iy QDR
npui'er readabl e storage nedi um 10 such as a hard di sk and a
floppy disk,yQt ABY¥abprBce88$®¢ apparatus shown in Fig. 2. Such a
program may be stored in a cémputer readable storage medium
10 such as a hard disk and a floppy disk, or may be accessed
via a network.

A collation processing apparatus according to an
embodiment will be described in which different collation
methods share a plurality of collating keys corresponding

15 to the column values as multidimensional data and the
apparatus sorts records through collation of collating keys
corresponding to the column values.

Fig. 33 is a diagram illustrating the outline of
the character string sorting process of this embodiment.

20 As shown in Fig. 33, a database system 10101 of this
embodiment has a collation module 10106 and a multidimen-
sional data processing module 10107.

The collation module 10106 is a collation

processing unit for acquiring a dimension identifier of the
25 collating key corresponding to the column values to be

evaluated by the collation method designated by a sort

request, and requesting for a sorting process using the

collating key. The multidimensional data processing module




via a network. A collation processing apparatus according to an enbodiﬂ@ﬁﬁzma
W Il be described in which different collation nethods share a plurality

of collating keys corresponding 15 to the col unm val ues as

mul ti di mensi onal data and the apparatus gprts records through collation of
collating keys corresponding to the colum values. Fig. 33 is a diagram

illustrating the outline of the character string sorting,grocess of this
enbodi nent . iIDE ACERRGH TR FOr 3neTarahhaphet B sFem 36389 KEYt hi s

enbodi ment has_a col |l ation nodule 10106, and a_rul tidi men- .sjon dat a
processi ng notieaueA oy e <HPERFIGR ﬁﬁ?%fiﬁﬁoﬁcﬁglﬁeéobya?LSn

' it f L rj ' ' identifier . of t 25 ti
ey corr 69parih A (TP UL 0BT uBSET 7 Be” BoaF ot 88769 LLREECAPTAP) on
t hod desi ted. b t t d | f ti
Using the COY 9o KB EhaEPRur PO eneFohard anbd pPopnlsPRg RBdeFeds o
APR 2004 - 67, | t | t | th ls
i cat ecb by THLS of Wehkiioh Fhohe rRe CELERFHEY by nEnSCkpPReRE, R

10106, sor t100.4 0¢0I QA AERILEIL CT 1 40108 LOLpbfiDh Y LbNINENEoR BRAN dR13kaT I NG

t he col um varluges a y using t col l'ating key, an

sorting the ;fecogdeddsnli bl ehse 40188 £0ha€aR0nging: ant fecsbum val ues

i n accordanc e designate ation nmethod. A programfor realizing
the functions of the goblagion #BdUlealfL0hgandemelihtdibrBSOENRhedat a

processing 10 nodul e 10107 of the database System 10101 is stored in a
collation module 10106 and multidimensicnal data processing

10 module 10107 of the database system 10101 is stored in a
storage medium such as a CD-ROM and loaded in a magnetic
disk or the like, and thereafter loaded in a memory and
executed. The storage medium storing the program may be
other storage media different from CD-ROM.

15 The outline of the system configuration will
first be described. The database system 10101 as the
collation processing apparatus of this embodiment has an
application program 10102, a database processing server
10103, a definition data store 10104, a table data store

20 10105, the collation module 10106, the multidimensional
data processing module 10107, and a multidimensional data
store 10108.

The application program 10102 transmits a data-
base query from a user to the database processing server

25 10103 and receives the processing result.

The database processing server 10103 supplies a

general database management system function and includes an

index management unit 10109. The index management unit




storage nedi um such as a CD-ROM and | oaded in a magnetic disk or theﬂﬁgﬁ 200
and thereafter loaded in a nenory and executed. The storage nmedi um storing
the program may be other storage nedia different from CD-ROM 15 The
outline of the systemconfiguration willgg first be described. The database
system 10101 as the collation processing apparatus of this enbodi ment has
an application program 10102, a dat abase processjng.server 1%103, a
definition d&HPBIRENR[D4 2T ELIEINGEE WE4PE Ebeléfég?‘ PheT88 | ati on
nodul e 10106, the mnultidi nensi onal dat? $cessin nndulg 1%10gpfand a

mul ti di mensidGAPaER P IRH 1987 VThe Qgé i cAPRoA pFEGFEM L6162 18P nsni ts
a dat a- basg:%ﬁgr :%%Pn]a user to.the database processing server 25 10103
and recei vest #h‘ eskS gEFRELFE: The dat abase processing server 10103

E L RNCREIT T T T
| X uni - | €
10109 i t . . i nd w .
server | 100RC e dn (e T hakTo TP LhiEy] JTEpRhy" PBr - HRLERRRNCR, GRaSI N0

definition dafa St oLs at%&n?@%iéagex ofielt BhYi RBydRLRrEAbLAdenkEetata

domai n correspondence collation néthod - collating key

correspondengg 0! &and UdB) a8RgCRELALT AgmERY i ondLBRRSs@BNERDICES @akaence
data 10114. The index definition data 10110 includes a colla- tion nodul e

identifier hQllls forrhdeppdéyi sgcihetcohl astanid@iooducantiet0@ colla-
corresponding to the index. The table data
tion module identifier 10111 for identifying the collation
10 module 10106 corresponding to the index. The table data
store 10105 stores records in a table 10115.

The multidimensional data processing module 10107
is a module which provides a data processing function such
as described in "OLAP SOLUTIONS Building Multidimensional

15 Information Systems, Erik Thomsen, John Wiley & Sons, 1997
and which is implemented in accordance with a method
disclosed in the Publication JP-A-9-265479 "Multidimen-
sional Data Processing Method”. The multidimensional data
store 10108 stores a multidimensional data domain 10116

20 corresponding to the index which, domain stores the coded
value of a collating key portion of each record and the
record identifier 10158 of the record, as the multidimen-
siohal data.

Next, the outline of the guery process of this

25 system including the sort request 10151 will be described.

The application program 10102 issues a guery reguest to the

database processing server 10103 to sort character strings

stored in the table data store 10105 by various collation




store 10105 stores records in a table 10115. The nul tidi nensi onal data 30 APR 2004
processi ng nodul e 10107 is a nodul e which provides a data processing

function such. as described in "OLAP SOLUTI ONS Buil ding Miltidinensional 15

I nformation Systens, Erik Thomsen, John ley & Sons, 1997" and which is

i mpl enented in accordance with a met hod “disclosed in the Publication

JP- A-9-265479 "Ml tidi men- sional Data Processing Method". The

mul ti di nensiBbaehodat 4Sostoreqrgsts 1886Aes a nul tidi nensi onal data domain

10116 20 corresponding to the index which, domain stores the ded val ue

of a collating key porLP6ndgtadask PEESEE iR ﬁﬁéveFeé8r§ Y458 1G58
of the record, as the nultidi men- sional data. Next, § §$5Iine of the
query proces%u%¥YtHP§ue§§ §§§Wbﬁpﬁnépﬁéﬂﬁ@tﬂﬁ@ §HP€IP€b 8P4 351 will be

descri bed The application program,10102 I e t to the
dafab;se pro%%%??gg ;érﬁéﬁrygf@glyél§oFFs Sggﬁé? &&ﬁﬁ 3?35 in the
t abl e dat t 10105 b Q AP

(gorf rgqgez?gégfgf)?e?ﬁghé%[é%%Zéggﬁgcgfgqﬁﬁigé?bg% %&Q’ana ggﬁgﬂﬂ%
query request, LEQILL DG aRRlGAL 100 RLOGLAM 113 4 AL A query
anal ysi s resu 515 i's anal'ysi's process searches the i ndex

def i ni tion dafa,J0310.58 jiudas QBASLARK oGNS st I s | ng

process. ere 1s the inition data 10110 corresponding to the

sort obj ect +he EsreebprEicred ik am Wit dathad halont haisalakasmay agrssi ng
I S executed by using thg |ndex The 10 order obtained by using the index is
used as the @aflgha8t processing is executed by using the index. The
10 order obtained by using the index is used as the order of
sorting.
If it is determined from the guery analysis
result 10152 that the index is used, the database process-
ing server 10103 requests the index management unit 10109
15 to sort (index sort request 10153). 1In accordance with the
collation module identifier 10111 contained in the index
definition information 10110, the index management unit
10109 requests the collation module 10106 to sort.
The collation module 10106 executes collation -
20 multidimensional data analysis conversion 10154 by refer-
ring to the index - domain correspondence data 10112,
collation method - collating key correspondence data 10113
and collating key - dimension correspondence data 10114
respectively stored in the definition data store 10104.
25 This conversion acquires information on a domain for the
multidimensional data process corresponding to the index,

on a collating key of the applied collation method, on a

dimension identifier for identifying the collating key for




sorting. If it is determined fromthe query analysis result 10152 B APR 1
I ndex i s used, the database process- ing server 10103 requests the index
managenent unit 10109 15 to sort (index sort request 10153). In accordance
with the collation nodule identifier 10111 contained in the index
definition informati on 10110, the index managenent unit 10109 requests the
col lation nodul e 10106 to sort. The collation nodule 10106 executes

col | ati on - the mnktilieers bredl odeha afangsnslBbhbeFrERSPONGANGY tPef er -
ring to the index - donmain correspondence data 10112, collation nmethod -

col lating ke&pdbroekkonbehcet #g¢a a0d18n anBréeFihyi RIREYCE &Nfensi on
correspondence data 10114 respectively stored in the detinitiogwgata store
10104. 25 T kaniag e ac]%]}ﬁiﬁi%%lgwé%ﬂatT-Bhsohnéoéﬁﬁﬁﬁilﬁnf'ora ti-

Y
Identifying the collatin y.for 3.0 APR.2004 - 70 mul ti di mensi onal
dat a don£l1m&%5. %mﬁ?%%éhéﬁi%@t?oPFQEEﬁ?&8ﬁ|E?FB%QSEQS Ffand on a priority
O L L B S C R
Ga13 B 0OF 0 S 3 0100a0 e 0RTEHRBEEIAD B ISELtILD R
the multidi \pnal hdafh g apal ¥ehsi beaveahtA0ARa1yEeceirkeneas ilcasisnput the
eval uation of the collating key 10 at each collation stage in
correspondencg-dM ved hgs diPBNShPAL the evaluation of the collating key
10 at each collation stage in correspondence wit the dimension
identifier and priority order, and outputs the record
identifier list 10157 as the analysis result.
The multidimensional data processing module 10107
executes a sort process by analyzing the multidimensiocnal
15 data for each dimension collating key in accordance with
the priority order, and returns a multidimensional data
analysis result 10156.
The collation module 10106 passes the multidimen-
sional data analysis result 10157 to the index management
20 unit 10109 as the sorting result. The index management
unit 10109 uses this sorting result as the record
identifier list 10157. The database processing server
10103 receives a.response representative of the sorting
process end from the index management unit 10109, and
25 returns a guery process end to the application program

10102. The query process is thereafter terminated.

The result of the sort query process 1is piCkedlUp

by using FETCH of general SQL. In response to a fetch




identifier and priority order, and outputs the record identifier |i < APR 2004
10157 as the analysis result. The mul tidi nensi onal data processing nodul e
10107 executes a sort process by analyzing the nmultidinensional 15 data
for each dinension collating key in accofgance with the priority order, and
returns a multidinmensional data analysis result 10156. The coll ation

nodul e 10106 passes the nultidinen- sional data a %Iééist%gsE%hR%p%%] to

the i ndex nehageRsht trop GﬁﬁtaPBiG§a§§°Ph@§9§FPPh3 Pagul (EPerge HaREEs

managenent unit 101Q9 uses this sorting result .as t.he recor identifier
list 10157. WRECEaFAHEsECprEEesSiNg SEHPE 120103 BIGKS VS tg’er e’-‘geﬁgﬁﬁjsde

representatiye of the sorting .process end fram.the.i.nge gere | t
10109, and 259pBtdfAETs 668Fyt5‘ﬁo€§§§’réin&%ted’ &€2p '%gﬂaﬁ‘@ﬁs”’ﬁr% o
10102. Th A her.eaf ' : I f t
query progeggﬁ%grgkgﬁgésﬁb%n%ﬁ &%%h%%£ erqggg%g%gfggeggf_ P%“féé%gﬁézoio a

fetch 3 0. APR_2004_ - 71. .request fr ac]ﬂfé!. al i+ RRArReE2, the
dat abase 5pr%%%?sfﬁ8r§e99éﬁgio%5§'§§§%bn%ia yagicks uplg%g'record

identifiers e rd identifier list 10157, picks up the records
i dentified béigﬁggﬁdégﬁﬁgrers fromthe table 5 data store 10105, and

returns themto the ap@-liigc_at3i4or15 R Qgra@rflalq{)m%wiﬁigg.th@ det ik agran-
showi ng the outline struc- ture of the collation processing apparatus of

this embodi gRRE. ofhs%h‘éak%h@%%i%ﬁtfﬂmc&&hg)fa;iﬁﬂﬂtﬂmm nemits 10 runs on a
general data processing apparatus 10201.
| embodiment. The database system 10101 of this embodiment
10 runs on a general data processing apparatus 10201.
The data processing apparatus 10201 has a CPU
10202, an OS 10203, a communication controller 10204, a
memory 10205, an I/O controller 10206, a system bus 10207
interconnecting these components, and the like. The I/0
15 controller 10206 is connected to a data input/output device
10208 such as a keyboard, a mouse and a display, a data
storage 10209 such as a magnetic disk, and the like.
The data processing apparatus 10201 is connected
via the communication controller 10204 to a network 10210
20 such as a LAN (Local Area Network) to communicate with
another data processing apparatus 10201 connected to the
network 10210.
The function of programs described with Fig. 33
and programs to be later described is realized by executing
25 the programs stored in the memory 10205 by CPU 10202 under

the control of 08 10203. The definition data store 10104,

table data store 10105, multidimensional data store 10108

and the like are realized by storing data in the data




The data processing apparatus 10201 has a CPU 10202, an OS 10203, a 30 APR 200
communi cation controller 10204, a nenory 10205, an I/O controller 10206, a
system bus 10207 interconnecting these conmponents, and the like. The I/0O

15 controller 10206 is connected to a_pa%g input/output device 10208 such

as a keyboard, a nouse and a display, a data storage 10209 such as a
magneti c disk, and the |ike. The data processi ng apparatus 10201 is

connected véworagecbbAPRication controller 10204 to a network 10210 20

such as a LAN (Local Area Network) to communicate wi th another data
processi ng apparatus 19291 88nh&cheditgrafe ShREARG RN EXEFP I A& i on of
prograns described wt and prograns_to be Ia:er described is

h Fig. 33

real i zed by ®xbtetifdlo2stt RBipr BBPAARMERSr ed FiA -t HE ¢ I\ cPU
10202 under the control of %S iﬁigg. The_definiti%p datgéftg%g_ 0104,

tabl e data stB¥e 26168 HaPLEd i ShaF 184t 4°5C8°¢ 1H108'€ 9 i ke are
real i zed py Stﬁiing%ﬁﬁ 2 in the data 3 0 APR 2004 - 72 storage 10209. Fig.
35 is a dfagrant€fo é an exanple of the table 10115 of this enbodi nent.

0,35 Shove the st binel yagyl st BB EAIOLIS Shald 10 cesugs, e

dat abase 5 system 1010 I's a nane |1st has a nane

| 10301 ' LRG| | , t
col ums, A reeoPf 5aB0Rr e, kebaoRRREeEALy xRt e e ol AR i

val ue of the,pangefalugp; dARAL 18 Lake2aa 1¥ehtq fafe:CAR Y PE Ssd Rffed
characters or shorter
to each record. The column value of the name column 10301

10 takes a value of CHAR type sixteen characters or shorter,
and the kana phonetic transcription column 10302 takes a
value of CHAR type sixteen characters.

A record 10304 has a value of "R3 {& (Adachi
Osamu)" in the name 10301, and a value of "HEH BIY

15 (Adachi Osamu)" in the kana phonetic transcription 10302.
The database processing server 10103 discriminates the
record from other records from the record identifier ridl.
Other records 10305 to 10312 are structured in a similar
manner.

20 Fig. 36 is a diagram showing an example of the
index definition data 10110 of this embodiment. The index
definition data is constituted of an index identifier
10401, a table identifier 10402, a column identifier 10403,
a collation module identifier 10404, and a collation

25 element type 10405.

The index identifier 10401 is an identifier for
discriminating the index of the definition data from other

indexes. The table identifier 10402 is an identifier for




and the kana phonetic transcription colum 10302 takes a val ue of &1dadPR 2006
type sixteen characters. A record 10304 has a value of 1. 1 (Adachi Osanu)
" in the name 10301, and a value of " 3 15 (Adachi Gsamu)" in the kana
phonetic transcription 10302. The database processing server 10103
discrimnates the record fromother recofds fromthe record identifier
ridl. other records 10305 to 10312 are structured in a simlar manner. 20
Fig. 36 is al@PBYEANLEN0RI HGPde drampiichoen HOdgdex SR niThSIFUSTR 10110
of this enbodinent. The index  definition data is constituted of an i ndex
identifier 4920tifieradiod0dydst iam e\rdem'mizera 1S9 dReT It é'r 90403, a

collation nodule ide tlg 10404, a coII |0n 25 Ienent pe 10405.
The index i dertPfPelni§ O%EF§“§W i2d YIFI the i ndex
of the definition datafro i n exes tableld I’ltlfle.l‘ c]104003.21,“3
an identifier for a l%‘ K d@ntﬁlf aﬁgltay {1 G LB R AR Y ex

Is set. The col entlfler 10403 i s qn I de t|f| . t he
col um wht ch® bggoﬁ%% g kg)); dEf e c’<’§1]nd| n efulcs $et %re)goq:l’ rﬁ)ql adlé(c)ndo
plurality of m lqu |n ral i: d | éégk t

records 1040%5%3 %Okg%dlg ug(e %a?OEJe;&sh L&é[eﬁfe |§Igieé>2 d e c%%clca)or ds r11610406

and 10407 10463 Gnbiel LEhe ne@MRIHIALAD 0 i TR 1D I3 dAIKNa

phonetic transcripfion 02 1s keys for the index (name |list collation

i ndex). 10 Thgnﬁobh@thﬁc”QQ%H%dﬂ%%ﬂﬂdﬂ‘¥b3bQ4Q%'R%j§1for the index
(name list collation index).

10 The collation module identifier 10404 is an
identifier for identifying the collation module 10106 which
is activated when a collation process is executed by using
the index indicated by the definition data. The collation
element type 10405 indicates the type of the collation

15 element corresponding to the column identifier 10403. 1In
the record 10406, the name 10301 is used as the collation
element for the representation column collation.

In summary, the records 10406 and 10407 set the
index discriminated as the "name list collation index". A

20 combination of the name 10301 and kana phonetic trans-
cription 10302 of the name table 10115 is used as the keys
for the index. The index collation process is executed by
the collation module 10106 identified by jisx4061. The
collation elements used for collation are a combinatiocn of

25 the representation column and phonetic column corresponding

to the columns of the name 10301 and kana phonetic trans-

cription 10302.

Such index definition data 10110 can be generated
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identifier for identifying the collation nodule 10106 which is activated

when a col lation process is executed by using the index indicated by the
definition data. The collation elenment type 10405 indicates the type of
the collation 15 el enent corresponding_?% the colum identifier 10403. In
the record 10406, the nane 10301 is used as the collation elenent for the
representation colum collation. In summary, the records 10406 and 10407
set the inddk eHeendinmatroindex hdef hakbiPnsfuretiani BROVAGER PYAR 20
conbi nati on of the name 10301 and kana phonetic trans cription 10302 of the
name tabl e HEASF3S dakdPage tRANEEGRENEoFYFRBMr ndex. The index col | ation

process is executed by . the_collation nodule 10106 identifiﬁd b% %%%x4061.
The collation el enentBi@sed’ fdF RoPFFAETBR SPEYAPEoRBI FEEMEN Sof 25 "the

tati | honet i |. di | f
e A R AL B o o T ER LNk ER: FERPSREEDdeatY bkt 0 F0i TS ©
definiti ta 10110 b ted. 3.0 APR 2004 - ) di
e ot o THe ST RTRE N Be50Facy Bo adcandoRsr aarEpkpgrdentettatadi o an
t Fig., 37145184l ' I : loleatsi thod -
o ot ng DO TLd 1o Saa0Lan S0PYLPEORTINEXAOR, SabhrliifercalisBi OB MELNO

col lating keyo£ose £apoRaeneaetiel 21dp11dsbackides acaabkabios catidiadsos .

i dentifier ating key 1dentifier 10502 and a collation stage
10503. Each of recordg,df50¢ +8c495981b80icebesobbe aoldiatites keye of the

representative phonetic collation 10 method and its collation stage.
Narmel y, theycéDUh€ahg kBdtof the representative phonetic collation
10 method and its collation stage. Namely, they indicate that
the start characters of the representation column are
evaluated in the order of character classes at the first
stage of the collation procedure of the representative
phonetic collation method, that the evaluation is made at
15 the second stage by using the representative phonetic
transcription of the first syllable as the cocllating key,
that the evaluation is made at the third stage by using the
representation column of the first syllable as the collat-
ing key, that the evaluation is made at the fourth stage by
20 using the phonetic column as the collating key, and that
the evaluation is made at the fifth stage by using the
representation column as the collating key.
A record 10509 indicates that the evaluation is
made at the first stage of the collation procedure of a
25 phonetic-representation collation method by using the

phonetic column as the collating key. A recoxd 10510

indicates that the evaluation is made at the second stage

of the collation procedure of the phonetic-representation
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the start characters of the representation colum are evaluated in the
order of character classes at the first stage of the collation procedure
of the representative phonetic collation nmethod, that the evaluation is
made at 15 the second stage by using the representative phonetic
transcription of the first syllable as"the Tollating key, that the
evaluation is nade at the third stage by using the representation colum
of the firstcaylénbbr methhd byl hatngi hhekeppresentahéocay alolaninorsi $heade
at the fourth stage by 20 using the phonetic columm as the collating key,
and that theokvarungi bayirs Aadecardt R85 tihddragesbyhadi ndpe Isyalua-
representation colum as the collating key. A record 10509 indicates that
t he eval uatiehoRsisniadeaptt kBef fAEEtsp2gec Pt Kb ec SOLIGGPHIFERIE Sof a
25 phonetic-representation_collation pmethod by using the phonetic colum as
the col | ati ngf keyS1mPL8cEPYLE6590 MEREPEaDYs UEHRE (e SRRTERS RS Chade at
the second stage of the collation procedure of the phonetic-representation
- 75 col? atF®RuRBt ABITRY GOlAGLLRE &@ﬁresentation colum as the collating

Stage of the col Iati onfBrotaliPae:of 118 AR G HACoR ettt by ibi ng ¢ he
tati I t |l ati : v s g=1000] S D th

Fecor ds 105070 3Ra " SebsbBeSEPITAE BT, 1t g by Hieant FRREe S R ey D e

colum”, it.can_bhe known th h h .G .col ol Atai s jdused

I n gonnnn ;tthgagoB?t ngyégghg% ?Rg %@ﬁﬁ?ﬁﬁgnc%ggﬂﬁbét J?gg%?f¥ﬁgﬁljys

represent ati yeopnofeLLinpal hat kAR FBLIAH sRagebos! hnd idoradage of the

collation procedure o
10 procedure of the representative phonetic collation method

and at the first stage of the collation procedure of the
phonetic - representation collation method.

Fig. 38 is a diagram showing an example of the
collating key - dimension correspondence data 10114. The

15 collating key - dimension correspondence data 10114
includes a collating key identifier 10601 and a dimension
identifier 10602.

A record 10603 indicates that the collating key
discriminated by a "first notation character class”

20 corresponds to the dimension discriminated by the "first
notation character class" in the multidimensional data
domain 10116. Similarly, the collating keys of records
10604 to 10607 correspond to respective dimensions in the
multidimensional data domain 10116.

25 For example, since both the records 10507 and
10509 use the collating key identifier "phonetic column”,

the dimension “phonetic column® in the multidimensional

data processing is used in common by a plurality of
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phonetic - representation collation nethod. Fig. 38 is a diagram show ng an

exanple of the <collating key -- dinension correspondence data 10114. The
15 collating key - dinmension correspondence data 10114 includes a collating
key identifier 10601 and a di nmension iqﬁntifier 10602. A record 10603

I ndicates that the collating key di scri’® mat ed by a "first notation

character class" 20 corresponds to the dinension discrimnated by the
"first notatolretcier avttdrods ass” in the nultidi nensional data domain
10116. Simlarly, the collating keys of records 10604 to 10607 correspond
to respective dinensi oisgi mthes aufisaraensheoningdanacHanale 26118 25 For
exanpl e, since both the records 10507 and 10509 use the collating_key

i dentifier "rdeweti @A iRNCOTTeRRONIRRGS | dhta phdhbei el chhifmemPRItne

mul ti di nensional data processing is used jn. commobn bﬁpi Iuralitx o; 3D
APR 2004 - mentol | Bt iEhe rddhebRsSeFystean 13181 gi Bea Egﬂﬁlﬂanaﬁ BRanpl e
of the 1index - donmin correspondence_&%%a 10112 of .this eg&gdi- nment. In
the dat abaseayat3eMatA 091 hel ruPT PRI sTBhaf2ch HRPE*dondMAS10116 i s

provided for each index. This cortrespondence is.indicated by the index -

donai n con%£°§ﬁﬁﬁﬁﬁﬂé%9?ﬁuﬁﬁlbﬁik?agﬂ% %d§§e-lﬂgﬁﬁiﬁ %8??%8p8§55%ce dat a

10112 includes qn inq$xtidf§£i£ier 10701 and a domain identifier 10
0703 Thdt ca

10702. A recthd % es"that the index discrim nated by a "nane

list collation index” £Lre5RERAS §8miDE correspondence data 10112

includes an index identifier 10701 and a domain identifier
10 10702. A record 10703 indicates that the index discrimi-
nated by a "name list collation index” corresponds to the
domain discriminated as "name list collation domain" in the
multidimensional data processing module 10107.
Next, an example of an entry registration of
15 multidimensional data when a record is inserted will be
described as an example of registering multidimensional
data into the multidimensional data domain 10116 of the
database system 10101.
Fig. 40 is a diagram showing the outline of a
20 process of inserting a record into the database system
16101 of this embodiment. The multidimensional data
processing module 10107 of this embodiment stores a
plurality of collating keys corresponding to the column
values in the multidimensional data domain 10116 as the
25 multidimensional data, when a record is inserted, to
thereby allow the collating keys in the multidimensional

data to be shared by different collation methods.

An application program 10801 requesting a record




domai n discrimnated as "nane list collation donmain" in the 30 APR 2004
mul ti di nensi onal data processing nodul e 10107. Next, an exanple of an entry
registration of 15 nultidinmensional data when a record is inserted will be
descri bed as an exanple of registering nultidinmensional data into the

mul ti di mensi onal data domain 10116 of Thé’ database system 10101. Fig. 40
Is a diagram showing the outline of a 20 process of inserting a record
into the datiabmset syst 208531016&%uet ehiregesticditient refue syl it0iEd Indivsitdea
data processing nodul e 10107 of this enbodi ment stores a plurality of

col l ati ng kelstzbasespondenging skevesl dfl 03vabusdore Bh&eaang di onal
data domai n 10116 as the 25 nul tidi nensional data, when a record is

i nserted, tmamdetddby thbdw 1Ra 186l | Thenguesys reguesd me Hdifremadondior
data to be shared by different collation nmethods. An application program
10801 requestxa@P &y ebr §hg GoAPRWANG4 SOL7ELaL eMeddrt i on 10853 i ssues a
regi stration request 10851 to the database %rocessin serégr 1Q%§§1§°

"

store a record in the INGEBT I¥T0; ¥gme 1a8ts VAHNESqUer$ it edbest

performed, for, ,exanple, by the following SQL statenment. |NSERT | NTO Nane
Li st VALUES5%ﬁ¥gFr] “s-) 5 to L:?t t3, . . . ) Upon reception of this

Inal ysi o 10852 1o dot BPARG CPRE GaTahass Throdeeimng S sadurgs TR
base processing server 10103 executes a guery analysis
10852 to determine the database processing procedure. The

10 guery analysis 10852 analyzes that the query request is a
record insertion request, and determines to execute a
record insertion 10853 into the table data store 10105.

It is judged from the index definition data 10110
whether an index related to the insertion record is

15 subjected to maintenance. For example, by referring to the
records 10406 and 10407 shown in Fig. 36, it 1s determined
to make the name list index be subjected to maintenance.

Next, in accordance with the determined database
processing procedure, the record insertion 10853 into the

20 table data store 10105 is executed. The database process-
ing server 10103 determines a store location of the record
and stores it in the table data store 10105. Information
of the store location is encoded into a record identifier
10854.

25 Next, in accordance with the database processing
procedure determined by the query analysis 10852, an index

maintenance 10855 is executed. The database processing

server 10103 requests the index management unit 10109 to




30 APR 2004
10 query anal ysis 10852 anal yzes that the query request is a record AP

I nsertion request, and determ nes to execute a record insertion 10853 into
the table data store 10105. It is judged fromthe index definition data
10110 whether an index related to the insertion record is 15 subjected to
mai nt enance. For exanple, by referring to the records 10406 and 10407
shown in Fig. 36, it is determned to nmake the nane |ist index be

subj ect ed t exetutenancindaexentiy BegostnAt2on t hThAelndedr REREEeBEDAbase
processi ng procedure, the record insertion 10853 into the 20 table data
store 10105 umiexbel@@didensifiaeabhbe pebéationnyodeleel 01680588t EMRi nes a
store location of the record and stores it in the table data store 10105.

| nf or mat i on c@¥lahitontwedulecadpphifscentBHBY iﬁ#éxéoﬁééoﬁﬂqP&éﬁplgFgm
10854. 25 Next, in_accordance with the_ database processing procg&

det er ni ned BYNE hEN@Esr gehhBiyirs 498321 0Ak0r néBy rﬁﬁPﬁFEﬁaﬁE@ £8 §tﬁgn
execut ed. The dat abase processin ver 10103 reg s the nde;gyhls

nanageneﬁ? JMPEu191091 P8 §C0ekER gESOEBE 9BTIEXEEEL Fﬁaéx Atr

trat Th d 10109, 1 tif h
modul e 10106 S9BRFE nethEor FALR oRCE aa?éerde'ﬁ??ﬁg?g%ﬂéﬁﬁa%. Lo’
df th d 0, d || at
S modute 1010608 skBEERe FRaskh, P9 PRb v ppary  aRECrEEBERCiacRERaRE B O
d dent dul denti f d tt bj ect
val o, and 1ok AT SehPHIE, Tare desi gnated. The col I ation nodul 6 10106

acquires a collating phe collation module 10106 acquires a collating
10 key value from the key value of the index, in correspond-
ence with the collation element, in accordance with the
index definition data 10110, collation module - collation
method correspondence data 10802, and collation method -
collating key correspondence data 10113 respectively stored
15 in the definition data store 10104. The collation module
10106 also refers to the collating key - dimension
correspondence data 10114 to execute a collating key -
multidimensional data entry conversion 10856 in order to
make the collating key correspond to the multidimensional
20 data entry. Then, a multidimensional data registration
reguest 10857 is issued to reguest the multidimensional
data processing module 10107 to register a multidimensional
data entry conversion result 10858. The entry registration
process by the collation module 10106 will be later
25 detailed with reference to Fig. 42.
After the completion of the entry registration by

the collation module 10106, the index maintenance by the

index management unit 10109 is terminated and the database




10 key value fromthe key value of the index, in correspond- ence mﬁt%UJW32%£
collation elenent, in accordance wth the index definition data 10110,
collation nodule -- collation nmethod correspondence data 10802, and
collation nethod - collating key correspondence data 10113 respectlvely
stored 15 in the definition data store 1P104. The collation nodule 10106
also refers to the collating key - dinension correspondence data 10114 to
execute a c@daidgirnkgyserved tiolo®nsevuahs dat aeenrdyinsaveisnopr20856 in
order to nake the collating key correspond to the nultidi nensional 20 data
entry. Thenerai md tilk neegisvait ab aappdisat aonoprogeqliese 1egBInegs e ssued
to request the nmultidinensional data processing nodule 10107 to register a
mul ti di mensitdralredatd Bmseyt converefenasresult 10858. The entry
registration process by the collation nodule 10106 will be | ater

detailed with referencRigo 41 gshaps aptexampéecehpltbei 6R1AATERE @ﬁ@FQe
registration by the collation nodule 10106, the index nalgte ance by the

i ndex marfageneiftl baion ouebhed TRF FERBRPBACAAR 9ﬁ§adé938358 tglﬁPR 2004 -

79 processing server 10103 returns.a reca ? |nser Brocegg end to the
regi stratiorf 1Refrt on Pregram ebitRr HPAULE tﬁ8 56 & MREEPE on

et hod corr EQRRTRRAAEANS d0802 8 02nt oL BRERAPnERLL STAE"CAFREEFon modul ¢
dentif1er MOUUL SHHEL LRT0 L FOA ReTRBRIFaan P ar o1 0058  ReEoAde* 0005 o
10905 indicgi & 4had 1H&050Lb215985™HH i ate that the collation module
10 10106 identified by jisx4061 corresponds to identifiers of
three collation methods including the “"representative
phonetic collation method", "phonetic transcription -
representation collation method” and "simple collation

method”.

15 Fig. 42 is a flow chart illustrating the process

of entry registration by the collation module 10106 of this
embodiment. The process shown in Fig. 40 is activated in
response to an entry registration reguest from the index
management unit 10109 shown in Fig. 40. This process

20 enters the index identifier, collation module identifier,
index setting object column value, and record identifier.

First, with reference to the index definition

data 10110, the column value is converted to the value of a
collation element (Step 11001). For example, with refer-

25 ence to the records 10406 and 10407 shown in Fig. 36, the
column value "E3 f& (Adachi Osamu)” of the insertion
record is set as the value of the representation column,

and the column value "®»7% BT (Adachi Osamu)” as the




10 10106 identified by jisx4061 corresponds to identifiers of threé[]APR2m4
col lation nmethods including the "representative phonetic collation

nmet hod", "phonetic transcription - representation collation nethod" and
"sinple collation nethod". 15 Fig. 42_i€ a flow chart illustrating the
process of entry registration by the co ?ation nodul e 10106 of this

enbodi nent. The process shown in Fig. 40 is activated in response to an
entry regi stvatuenofeghesphbnemithgoilpex nanagenent unit 10109 shown in
Fig. 40. This process 20 enters the index identifier, collatio dul e
identifier, index setNEnQ:oWﬁ@btr@éﬁﬁﬁﬁcﬁaﬁeeFhéngoﬂééGQQHiH@ﬁﬁi i & .

First, with reference to the index definition data 10110, .t he %ﬁéﬁgpnvalue
i s convertedceblehéonamgthefl goreespandsnce 8ptat 1080¢p Ho P ©

exanple, with refer- 25 ence to the recaords 1040%€§nd§é%t07 shogﬂlin Fi g.
| C

36, the col unathapuddaptiPAerAGRERESOSRRINY &P tHE G iGF P i s set

as the value of the representation caql u and the colum1€ﬁ l€%£1q5kk
[ um

| :
( Adachi CEanﬁ?lOGaéstﬁ@qgléeﬂPRS§8@4IJO§g)'vaF&g 573 Sndiet i e co
Next, with reference to the collation nmodul.e - || gt.i t
cor r esponden®&tB8fa 186862 L 16K E@PFEFF%%a%ﬁth8§%n523f$?¥g?i§gggésponding
to the collati dule 5 10106, i cqQulir 030 ri ol ey t he
col l ation n@?ﬁgagﬁdéﬁtFfﬁgfrﬁgegigghﬁgg%?@§&§E§EEtic %%F?Effgﬁﬁaﬁgthgd" i s

acqui red fromthe recogd 109 QMY dah g G vl £ Y01 lidt ROCQRstanaE Wi th
the collation nethod %%g%fisgé%ﬁécqﬁ#?ed af'Step 11002, the collating key

corre- identifier acquired at Step 11002, the collating key corre-

10 sponding to the collation method is acguired from the
collation method - collating key correspondence data 10113
{Step 11003). For example, in accordance with the colla-
tion method identifier "representative phonetic collation
method”, the collating key identifier "first notation

15 character class" is acquired from the record 10504 shown in
Fig. 37.

Next, a collating key value is acquired from the
value of the collation element acguired at Step 11001 (Step
11004). For example, the top character "2 (Ashi)" of the

20 representation column "E3i {& (Adachi Osamu)” is acquired
and then its character class "kanii" is acquired (by the
collation module 10106 using a character dictionary or the
like).

Next, the collating key value acquired at Step

25 11004 is encoded (Step 11005). The details of encoding
'will be later described with reference to Fig. 43. The

obtained collating key value code is stored in a list

format (Step 11006).




10 sponding to the collation nmethod is acquired fromthe collation ﬁ&#ﬁ@dwﬂ
col l ating key correspondence data 10113 (Step 11003). For exanple, in
accordance with the colla- tion nethod identifier "representative phonetic
collation nethod", the collating key_iggntifier “first notation 15
character class” is acquired fromthe reCord 10504 shown in Fig. 37. Next,
a collating key value is acquired fromthe value of the collation el ement
acquired at Step 1100Ntepit HooMecksst e, theke tbh THAFBRTer "X
(Ashi )" of the 20 representatlon colum "Z |td (Adachi Csanu%" s_acquired

and then it §CH&tdek e FEAVIER] i3t |§F%th19 (%Eeﬁhklogb tatfdn modul e
val ue acqul FBETR 16 G +5 ATURY S SHBURS (0K 3 085 hE achi 19 of "
Col Vat I‘%g““k'éir%a J3 BT TR Al Ereiﬁ%ae‘é% Forkat t&mite)obfe” 50 arr
acqui e ' S R ot ek sigg B
S Lol | ati g W o 0 1 0‘3’5 Rl 1% 1 btorde T0B0B Tor 0806 Sna " The l ke
or those r &Sr ik Gﬁ“da%‘%liﬁﬁéé’ﬁ%%eﬁ% P ey a5 ep 11007 the i 1ow
advances to next Step {A008  &;SteP ddPPBrihgi Rey at Step 11007, the
flow advances to next Step 11008. At Step 11008 it is
10 checked whether there ié another collation method
identifier acquired at Step 11002. If there is still
another collation method, the processes at Steps 11002 to
11008 are repeated. For example, there are records 10304
and 10905 or the like shown in Fig. 41, and the processes
15 at Steps 11002 to 11008 are repeated for these records.
Namely, a process of acquiring the collating key is
repeated for the phonetic transcription - representation
collation method and simple collation method.
if there is no collation method identifier at
20 Step 11008, the flow advances to next Step 11009. With the
above processes, for all the collating keys of the colla-
tion methods related to the collation module 10106, a list
of encoded values of the collating key values has been
obtained. ©Next, with reference to the index - domain
25 correspondence data 10112, an identifier of the domain
which requests the multidimensional data processing module

10107 to register is acquired (Step 11009). For example,

with reference to the record 10703 shown in Fig. 39, the



10 checked whether there is another collation method identifier acquidrbaPRhi00i
Step 11002. If there is still another collation nethod, the processes at
Steps 11002 to 11008 are repeated. For exanple, there are records 10904
and 10905 or the like shown in Fig. 41, @fd the processes 15 at Steps 11002
to 11008 are repeated for these records.”“ Nanely, a process of acquiring
the collating key is repeated for the phonetic transcription -
repr esent at idpma ol idenbaf ierhonanadléEipreldsrian 6amaediods PCRRELE i s
no collation nethod identifier at 20 Step 11008, the flom1advances t o next
Step 11009. Wth the He¥ve E#ébeE@é@reﬂéﬁ 5P| thee COPALNGg ¥y S of the
colla- tion nethods related to the collation_nodule 10106, Ilst of
encoded val USRS LGB %@¥F§FPﬁ§dﬁéyev§PGés1H&§4beéﬁeoﬂﬂ§|n@% with
reference to the index - domain 25 corresp ndence da 112

Fndiah ddi%‘ﬁ

i dentifier cﬁo%%%tﬂﬁﬂakﬁy YALER FEHEESESTTRE Al DI n&M
rocessi ng nodul e 10 |ster cquired (Step 11009 exanpl e,
R of of oreeteEd i hde E&gr‘ 230355 LRGN Lfncrg =S @n%teﬁlg%w)dt)&lp% 04 82
domai n identéfler "nane t t cggkatlon domuai
ke

h
ref erence t " tHe"EdPTattn s 8ﬁl88?3e98§3 Oce atggNg?EEﬂ%:ma
list of the ?fb# (0g k?§°Yﬁﬁu§o?§e§%o @éﬁ%d %Et§t§% %@%@eaQ% e S

record identifiers arerm ncé wth the i mension 1 n the

Wth ref oreneeorbt e BDacEPae P0T08 SPToR0) cor TRE Frke how | %"‘%‘ﬁ‘g" “38,
the collatifgikgyiNgl KeyCodukS cBREE ikNnEAL’ 85PeRIFRERpoMdehcharith the
10 dimension. Namely, the code value of the first notation
character class "kanji" of "@3 f{& (Adachi Osamu)" is made
in correspondence with the dimension "first notation
character class”. The record identifier ridl is made in
correspondence with the dimension "record identifier".
15 Next, an entry registration is requested to the
multidimensional data processing module 10107 (Step 11011).
For this reguest, the domain is designated by the domain
identifier "name list collation domain" acquired at Step
11009, and the dimension and code value acquired at Step
20 11010 are designated. After the entry registration by the
multidimensional data processing module 10107, this process
is terminated. With this process, the code values of all
collating keys of the collation methods to be applied to
sorting are registered in the multidimensional data domain
25 10116, for the entry registration of each record.
Fig. 43 is a diagram showing an example of the
code of a collating key value of this embodiment. An

example of the structure of codes generated by the entry



10 di nensi on. Nanely, the code value of the first notation character épg¥$2m£

"kanji" of "Z1. f (Adachi Gsanu)" is nade 1in correspondence with the

di mrension "first notation character class". The record identifier ridl is
made in correspondence with the di nensi "record identifier”. 15 Next, an
entry registration is requested to the |'Tidi mensi onal data processing

nodul e 10107 (Step 11011). For this request, the domain is designated by
the domai n TedEkit¥3ekon dayrethe scotdptapnoncduhai A0186qatr €8 eRt 1%@@@
11009, and the di nension and code value acquired at Step 20 11010 are
desi gnat ed. SAQWR el Bt r42 r &%i Shewri R ByIehé3-nul ti di mensional data
processi ng nodul e 10107, this process _is termnated. Wth this process,
the code values of all® ¢oliating keyslbilinéscBEPEt Aonthst Fddst GtBge
applied to sorting are registered in the multidinensional data domain 25
10116, for tHe %mﬁrﬁeP%%ﬁ%gF%I?Bﬁ BbogaEhcr@eaia?lﬁpgm82§°Fs A7 agr am

how ) | f th d f |l ati | f t.hi
enbodi ot . P LEREPI © SP9% HEL ot B CEhRES0F oFBoe GeRdr P8 1y the entry 3
0 APR 2004 - .83 istratd by_th L ati dul 1 t 11005
chown i n Fi §haret € Hnthe ey LS ERta B BB MRy ThE GRete Rl 2 ine
first st - ti ti, ti t :
(IS a0t ol d e 91 coEDL ol Ly ot L5 ol 214 Doy bt e -

(P e R TE OB Sov e i L e B 8L T,
has a charaqieFactéssciyddehumddr deikngdrifed! $nX7486% 4blEAr.e There-
10 fore, the code of the collating key is set to "11".

A collating key 11102 is used at the second stage
of the representative phonetic collation method, and
indicates a code of the representative phonetic trans-
cription. Since the representative phonetic transcription

15 of the representation column "EX {& (aAdachi Osamu)" and
phonetic column "H¥H XY (Adachi Osamu)" is "HL
(ashi)" which is determined by the collation module 10106
by using a representative phonetic dictionary or the like,
the collating key 11102 is encoded by using the following

20 numbers defined in JIS X 44061.

Character class number: kana..."10"

Character order in character class: "

(a)" ..."1", "L (shiy" ... 12"

Clear/muddy attribute number: "3 (a)" (clear

25 sound) ... "0", "L (shi)" (clear sound) ... "0O"

Font type attribute number: "2 (a)" (upper
case) ... "0", "L (shi)" (upper case) ... "0"

Kana type attribute number: "# (a)"



10 fore, the code of the collating key is set to "11". A collating iQ¢PRZML
11102 is used at the second stage of the representative phonetic collation
met hod, and indicates a code of the representative phonetic trans-

cription. Since the representative phquiAC_transcription 15 of the
representation colum ", T fly- (Adachi amu)" and phonetic colum "bt ™ -6
13t (Adachi Gsamu)" is " L éashii; which is determned by the collation
nmodul e 10106({higaganay a-repPéseitat { /&l phohletFadamat i onary%or the 1ike,
the collating key 11102 is_encoded_by using the_follomﬁn% 20 nunbers
defined in JI'S X 4406151hdpkéYer aélatBentrbept iRgnkey s 16T *Efalddtsr
order in character_class: " | %a)" P B %shi%ﬁ ...1"12" d ear/ nmuddy
attribute n able ygprefePLaFionscelypgy Phonefic eplupdy; FeRIESERr
sound) ... "0" Font t Qe attr&bu e Tu er. "~rD a%" (ypper. case) ... "O0",
"L (shi)" (u‘f:)?)‘é+°r&a‘§%¥ mn, ag fa*t§¥beaft FPEGHE N Se §§% " 3 0 APR
2004 - 84_ (hiragana A (shi%" (hir,agana) ... "0" Ll ardl.y,
211 the col | HEPREEREYSther NEREELFRL: SEURF a0PRY, Shr 8 BRIRE oS C2dI TR oS
phonetic colum,, repr n- .tatkion |u and ] a %Qﬁx%ﬁq_ These
codes 5 repr%%é% etﬁﬁgﬁgn%FigéngFgg ,Hgﬁﬁ'tthgﬁﬁf g%’c% resp%h sngto t he
order of col{gti . afBeL8EQt OqpaL g ;LR SIWEb e ANG 3Ok HeNg
themin the %@%en |n§¥§r%§§ %g%eFﬁg Qﬁﬁﬁt?@in@nsﬁgnaﬁ gagg anal ysi's, the
sorting resupbfsi{aifenshHSE AhtG0LhatBgske¥neCap ke neAtidsyi1abtial Ra@
order of collating keys can be easily obtained.
10 Fig. 44 is a diagram showing an example of the
multidimensional data in the multidimensional data domain
10116 of this embodiment. As described in the entry
registration process shown in Fig. 42, the dimensions are
formed for all collating keys of all collation methods
15 applied to the sorting process.
In the example shown in Fig. 44, the dimensions
are formed for a first notation character class 11201, a
representative phonetic transcription 11202, a first
syllable representation column 11203, a phonetic column
20 11204, a representation column 11205, and a record
identifier 11206. For these dimensions, the code values of
the collating keys such as shown in Fig. 43 are provided.
The dimension of the phonetic column is shared by
the representative phonetic collation method and phonetic
25 transcription - representation collation method. The
dimension of the phonetic column is shared by the represen-
tative phonetic collation method, phonetic transcription -

representation collation method, and simple collation



10 Fig. 44 is a diagram showing an exanple of the multidimensional JdaARR 08
the nul tidi nensional data domain 10116 of this enbodi nent. As described in
the entry registration process shown in Fig. 42, the dinensions are

formed for all collating keys of all colgdation nmethods 15 applied to the
sorting process. In the exanple showmn in“Fig. 44, the dinensions are
formed for a first notation character class 11201, a representative
phonetic trareddrddpti on 11202, a first syllable representation colum
11203, a phonetic colum 20 11204, a representatjon, colum 11205, and a
record identifier 11308 qx@ﬁret\réfslée%i%grépon%?l%%l%dge&?ﬁl 8EE 5PeItRe
collating keys such as_shown in Fig. 43 are proyvided. The di sign_of the
phonetic col i SEQTRE eh pyne tFHRY TP %IW@ﬁtbﬁbﬂﬁp?&OeaﬁngPSﬁnnethod
and phonetic 25 transcription - representation collation nethod. The

di nensi on ofl&Hef phonetic colum is shared by the represen- tative phonetic

nd o mpl'e Col Lt on 3 18 Arkd 200 115 ShHEE bR SThe=Een Vhrugeoey ol
Il ati k th - f [ I g el [ I
Gomin 1018 0B IR G R e by B LT AR B B R o

ncluding the. sort HEgupssy, Wl obs thig. ebodhiuiebkeelhs ploveshar of

Fig. 45 i1l uStrates a process to e execl en the application program
10102 requests & PocSOLd 4H6n CHRE aghETi84E 1HESpELEESA LD1bherkghletdata

o sort the character strings stored in the table data store
10 10105. For example, the application program 10102 reguests
the sorting process relative to the name list table 10115
by using the combination of the name 10301 and kana
phonetic transcription 10302 (representation column and
phonetic column of the collation elements) as the keys and
15 the representative phonetic collation method.

Generally the application program 10102 defines a
cursor for each query for such a process request, and after
the cursor is opened, each guery result is acquired through
fetching. The flow chart shown in Fig. 45 illustrates a

20 process of forming a list of sorted gquery process results
by the database processing server 10103 in response to a
cursor open request from the application program 10102.

First, the database processing server 10103

analyzes a query request from the application program 10102
25 +to obtain the analysis result (corresponding to the query

analysis result 10152 shown in Fig. 33). In this case, it

is.analyzed that the request is a query request including

the sort request, for example, it is analyzed that the



10 10105. For exanple, the application program 10102 requests the soﬁﬂhﬁﬂ?zm&
process relative to the nane list table 10115 by using the conbi nation of

t he nane 10301 and kana phonetic transcription 10302 (representation

colum and phonetic colum of the coll aid an el enents) as the keys and 15

t he representative phonetic collation nethod. Generally the application

10102 defi f h f h t,
and af ter GRGNRRSOHS | SO, TEIFE bl Yot eC0F t RS GeRRTPAG PR Bhgh

f et chi . The fl hart sh in Fig. 45 il trat 2 f
fgrﬁihgga | i e(ﬁgﬁé;é%iF%%gr@3%fo%%gsk?%§LP %geﬁgcSﬁﬁgﬂﬁgﬁggggsgfogessing
10103 | t t : pLcati

or 0gr am 101651 of O3 H 06 ahe 8ERe, LERECFRETECTbal 5 2B 1 BGhEbER O
t f th [ ti t ai t | [
fosul ' (oor PEmRRieE T EP8 nRfGhEr fo NhaPLAPLON e p6q | 858 Sudonfe el 13 S
I n thi , 1t | t hat - ' d Lncl udi
the sort Fequest, for Rostorer 1§ 7h08el OHEEhek o Ao lHELIph FAdRs ot e 56
request is t{ﬁaéﬁréaﬁgﬂéeééeéoﬁéﬁ {pe égﬁtQQQb%FQEEQQ.OfThHerﬂa@EméﬁkUﬁn
phonetic transc

10301 and kana ription colunnh 10302 of the nane list table

10115 by usifig tdie) iz&@r eé‘éﬁi’&ﬂﬁn?hé’ﬂeih@eﬁolﬂé@fﬁ.h@ﬁifmt hada( $0ep011301) .
5 Next, it is judged whether the definition set index can be used for the

sorting processatddi o) tHEeABAE 10501 eahiizranbypheaeehicngransicadgtion
definition data 10110 related to the name 10301 and kana phonetic
transcripti oo3dP302 dhet hemdanksti €kblabhel16115teft @p302302pdaly by
10 checking whether there is corresponding index definition
data 10110 (Step 11303).
1f there is the corresponding index definition
data 10110, it is determined that the database processing
procedure is executed by using the definition set index
15 (Step 11304). Next, a corresponding index definition data
10110 is acguired (Step 11305). In this example, the
records 10406 and 10407 shown in Fig. 36 are acguired.
If there is no corresponding index definition
data 10110 at Step 11304, it is determined that the
20 database processing procedure is executed for the sorting
process by generating multidimensional data from records
(Step 11306).
Next, in accordance with the database processing
procedure determined by the query analysis 10852, the
25 database processing server 10103 executes the database

processing. The database processing server 10103 judges

whether the database processing procedure uses the index

(Step 11307).




10 checki ng whether there is corresponding index definition data 101160APR2MA
(Step 11303). If there is the corresponding index definition data 10110,

it is determ ned that the database processing procedure is executed by

using the definition set index 15 (Step &%394). Next, a correspondi ng i ndex
definition data 10110 is acquired (Step 11305). In this exanple, the

records 10406 and 10407 _shown in Fig. 36 are acquired. If there.is no
correspondi ng i ndex de¥fnFPFOQEfHQ%g1901EGta%ngﬁépl§1953?fiFhPslﬂéFérnined

that the 20 dat abase process rocedure i s executed for the sorti.n
orocess by JURASETSBE LT ol fERSi ofhat SHREECERoRPr BXEFHES EBFefOTTINg) .

Next, in accordance with thﬁ ggtaba processin det erm ned by
e

e rocedur
the query anRF9SFss B853Sy g aaaﬁﬁaé8°5r888839ﬁagsngéﬁeld X R8Nt es
t he datab ' T dat ab ' 10103 j .
whet hor ¢ he BERUERE ol pra2cSarHY BRokofar & heos 1hRe LATE M2 PRRRRTdERIE 5
APR 2004 - 8 the definitlor ' . t he iyRd t
it 10108 | L0}be keFelves bhecupdEh A5 ik Bra, 10110 BeadHRRISHEE.

(cor respondi ag_§0,§ 5651 88X c30ELe £ CHUBSHLO15305RRURONA1FEd + She THEL

I ndex manage uni recelves e I ndex It1ron data 10110

acqui red at 1 n C g&.Pr9fessS seek! esparding ohig 1t g sort
request 1015ié§§%%% fqgag)?sgﬁﬁsygg§tgrequest E0151 ig designated with the

| ndex identiflefgaRfegollahi eReMehhed ihdgbikiieer anlincagqerdancmetinod t he
col | ati on nodul e
identifier. 1In accordance with the collation module
10 identifier in the index definition data 10110, the index
management unit 10109 requests the collation module 10106
to execute the sorting process. By using the multidimen-
sional data processing module 10107, the collation module
10106 analyzes the multidimensional data registered by the
15 process shown in Fig. 42 to acguire the record identifier
list 10157 which is returned as the processing result. The
details of the process by the collation module 10106 to be
executed for the sort request will be later given with
reference to Fig. 46. The index management unit 10109 uses
20 the record identifier list 10157 as the processing result.
1f the database processing procedure is executed
not by using the definition set index at Step 11307 (1f the
sorting process is executed by generating multidimensional
data), the database processing server 10103 acguires all
25 records from the table data store 10105 and these records

are subjected to a multidimensional analysis to thereafter

execute the sorting process (Step 11309). This process

will be described later with reference to Fig. 49. As this




10 identifier in the index definition data 10110, the index managenment
unit 10109 requests the collation nodule 10106 to execute the sorting
process. By using the nultidinen- sional data processing nodule 10107, the
collation nodule 10106 anal yzes the nul tidi nensional data registered by
the 15 process shown in Fig. 42 to acquiré the record identifier |ist
10157 which is returned as the processinq result. The details of the
process by tBECE8FFanforehBdllethe1dd stto 19d 5 7exdc asprdrident Sbrqrs equest
will be later given with reference to Fig. 46. The index nmapagenment unit
10109 uses 2breRgefedBr BhEJERLLALALT SSQUERLST7 I8 IFETHIGREssi ng resul t.

I f the database processing procedure_is executed not by using the
definition set index abf&eEptie3gerpletins odothienPERGEREY SSRAMEY by
generating multidinensional data), the database processi server 10103
acquires al | 3511383y d5PFr JATERE SEaBFOCEESA "G F5E VRTLOT 15 etor ds

bj ect ed_t | tidi mensional anal ysi s to thereaft th
Sorting procBUSTY SPEHCRRS0NG A €7 GRESS O B R | K T ck e e t

reference to, Fi 49, hi APR 4 - rocessing result, the
Hp2ey, o GRRDEPRSR, e Headi et

list 10157 of"TecC rers arr € ‘coll ation sequence is

generated. After the cgg Le%gigio% 8 PRG Siﬂhu@%ﬁ%fg%gx%héwgfééggé the

dat abase processing serv refurns a 5 query process end t

appli cat | on g 0ghan:d9102 ;6% ABaukL3AB o0 dPHl NAl- YR QG Yo OCess.
Fig. 46 is a flow chart illustrating the process by the collation nodule

%ﬁlofl to be gyeeuhgdptekekleacserlding ROGRES eMA G L 0 T £1dpdi ment .
) Owgo chart of Fig. 46 illustrates the sorting process of the
collation module 10106 to be activated at Step 11308 shown
in Fig. 45 in response to the sort request ;0151 from the
index management unit 10109.
By using the collation method identifier
15 designated by the sort reguest 10151 from a user, the
collation module 10106 refers to the collation method -
collating key correspondence data 10113 to acquire the
collating key identifier and collation stage 10503 (Step
11401). For example, by using the collation method
20 identifier "representative phonetic collation method", the
collating key identifier "first notation character class”
and collation stage 10503 "1" and the like of the record
10504 shown in Fig. 37 are acquired.
Next, in accordance with the collating key
25 identifier acquired at Step 11401, the dimension identifier
is acquired from the collating key - dimension correspond-
ence data 10114. For example, }n accordance with the

collating key identifier "first notation character class"

3 0 APR 2004



10 chart of Fig. 46 illustrates the sorting process of the coIIatioé{]APRzma
nodul e 10106 to be activated at Step 11308 shown in Fig. 45 in response to
the sort request 10151 fromthe index nanagenent unit 10109. By using the
collation nethod identifier 15 designat by the sort request 10151 from a
user, the <collation nodule 10106 refers to the collation nethod -
col l ating key correspondence data 10113 to acquire the _collating key

i dentifier sarHebredtabnSteRgel4bbo3thstépmendion)ideptidxgapl'€226¢ using
the collation nethod 20 identifier "representative ghonetic coII?biﬁg

met hod", theokatierifhekesteleripeperandi Fhe haks:Ponnenirgerdr 18P s

and collation stage 10503 "1" and the like of the record 10504 shown in
Fig. 37 are aR§uihedlik@xfhovR ABchidandd ﬁf?ha?ﬂﬂlfﬁgrating key 25
identifier acquired at_Step 11401 .the.dineEskgn identitger .S aC?%EEﬁd
fromthe collating keyNe*Hr nBnSPBRLIBBFIBRpBAALPENTEMGRPACP0 RS, PES

l e, | d ith t | ti kev.i At i Mt ti
R e 1 SEEer S0 S ond trR Lib, lndRYsbETIRERE§hi ek, RRbyokalt On
i dentifi "fi i h " t hk : d
10605 hra (16 Shen"2LE02 OBnaNRRECLET1GLISA SBOfS! IshukEcHh RS BROTC
the dinﬁnsiC§k§§d19£b9rk ¥885£¥5695.i5F9 ns&aﬁﬁgetrgthEetﬂbneaaugmion

identifier acquired at 02°and the colTation stage 10503 acquired
at Step 114@éaééi?@séi493};e555na§ﬁgpks,tﬁbn@slnseiﬁglk@yuaaensuagerlo5o3
e

corresponding to the collating key identifier "first notation character
class" is "ligitbe RHtotib¥ enhdehcter class” is "1", the priority order
10 of the dimension discriminated by the dimension identifier
"first notation character class" is set to "1".

Next, it is checked whether there is another
collating key acquired at Step 11401 (Step 11404). If
there is still another collating key, the processes at

15 Steps 11401 to 11404 are repeated. If there is no collat-
ing key, the flow advances to next Step 11405. With the
above processes, the priority orders "1", "2%, "3*, "4" and
"5" are assigned to the dimension identifier "first
notation character class", "representative phonetic

20 transcription®, "first syllable representation column”,
"phonetic column" and “representation column”.

At Step 11405, in accordance with the index
identifier received from the index management unit 10109,
the index - domain correspondence data 10112 is referred to

25 and the domain identifier is acquired. By referring to the

record 10703 shown in Fig. 39, the domain identifier "name

list collation domain" is acquired.

Next, in accordance with the combination of the




10 of the dinmension discrimnated by the dinension identifier "firs§0 APR 2004
notation character class" is set to "1". Next, it is checked whether there
is another collating key acquired at Step 11401 (Step 11404). If there is
still another collating key, the processes at 15 Steps 11401 to 11404 are
repeated. if there is no collat- ing kéy%otﬁe fl ow advances to next Step
11405. Wth the above processes, the priority orders "1", "2", "3", "4"
and "5" areliassigiws fdetbefdemeasdopridedtyf pedetf geserafedawitoftep
character class", "representative phonetic 20 transcription”, "first

syl | abl e refrieseht apa vameveénantised" phenethe owlodidingns iongdr dadd ati on
colum"”. At Step 11405, in accordance with the index identifier received
from the i ndeahysbgehenregnested109e geRerpgdx (St@bmiild 0orr edfndence
data 10112 is referred to 25 and the domain identifier is acquired. By
referring tdPakRmereEdr dre0¥e8 SRowhatnthrgProgessidddsREUty AR er
"nane |ist collation domain” is acquired. Next, in _accordance with the

conbi nation Wiethest DOAPR 9foZecosd 1APREALASH Si-dedtier PERSHTE S i it
order generated at Ste 11403, paraneters used n t.he nmul tidi i onal
dat a anaIyS?%l$sc?EﬁﬁgSPBﬂ EPetggnEggﬁéﬁngtépmf_%@gﬁ@eﬂﬁio%éhgﬁg%%rs are
sel 99, el Lhe processiin. Lesyl L ofEGOURR e gl 0157 of recorc
L s oral oot RSB BT SR I AR PRt
the nU|tidin?@f69n§£ géhﬂested to analyze the multidimensional data
10 (Step 11407). This corresponds to the multidimensional
data analysis regquest 10155 shown in Fig. 33. When the
processing result by the multidimensional data processing
module 10107 is received, the 1list 10157 of record identi-
fiers is passed to the index ﬁanagement unit 10109 (Step
15 11408) to terminate the process. With the above opera-
tions, the sort request from the application program 10102
is realized.
Fig. 47 is a diagram showing an example of the
sorting result of this embodiment. A multidimensional data
20 analysis result 10156-1 shows the sort result by the
representative phonetic collation method. The dimensions
of the first notation character class, representative
phonetic transcription, first syllable representation
column, phonetic column, and representation column were
25 given the priority orders in this order recited, and the
multidimensional data was analyzed so as to sort the values

(code values of the collating keys) iﬁ the ascending order.

This sort result is equivalent to the evaluation result of




10 (Step 11407). This corresponds to the nultidinmensional data analyéﬂ%APRsz

request 10155 shown in Fig. 33. Wien the processing result by the

mul ti di mensi onal data processing nodule 10107 is received, the list 10157
of record identi- fiers is passed to tju@i ndex managenment unit 10109 (Step
15 11408) to term nate the process. Wth %he above opera- tions, the sort
request fromthe application program 10102 is realized, Fig. 47 (s a
di agr am shovwilrgy eml bxtimg ekeyst ak eé@ht?ﬁblﬁééﬂptSBF‘J?hFQS’Q%bBbjl ft. A

mul tidi nensional data 20 analysis result 10156-1 shows the sort result by
the representepieseptahivecrbonehifofohbahd8l FRENEHNensi ons of the first
notation character class, representative honetic transcri,ption, first
syl | abl e represent ati oRrOBoF bk, TBRBAEL | & EéFEnﬂ? SRE°F p?gggﬁﬁgﬁFSﬁ col um
were 25 given the priority orders_in this order recited, .and_t
nultidinensi%#ﬁ@rdﬁ%ﬁ3ma§lgﬁal§i€a'sﬁl§§'t5lggrt fﬁg'vﬁﬁagé ré@%de'ﬁélues
of the collating keys) in the ascending qrder, LS, SO r t i
equivaleﬁitQﬁ@ﬁBeeéﬁ%ﬁéP?én rggﬁﬁtgéFQSCBrﬁﬁﬁpﬁggh FgQ%hetﬁgg%oﬁpgéﬁng
keys at each collatiqn.stage_ 10503 t ept-at.i.yue net.

coi lati on met oH?C%F§n+§ﬁP lFéSEFtWBé“|?§F ggﬁpggo?g %8énpg %e??lgppdz,

(103, TTL fide D4 fLdTn 08 EhdRecthd8ion. colfnban oBez0kizal ned

This |ist corresponds I'St cord identifiers when the
val ues of th§b€9g8b89'HHE réP%@éeﬂ@gtK@@aﬁﬁaﬁagﬁbCcb&iﬁ%&bhphb&%oﬂo|Uﬁﬂ
ed by

10302 are sor the representati ve phonetic collation nethod.
Simlarly, a mltidinmeggihenaki1¢ata adakisifensional data analysis
10 result 10156-2 shows the sort result by the phonetic
transcription - representation collation method, and a
multidimensional data analysis result 10156-n shows the
sort result by the simple collation method. In both cases,
the list 10157 of record identifiers is obtained when the
15 values of the name column 10301 and kana phonetic trans-

cription column 10302 are sorted by the respective

collation methods.

Fig. 48 is a diagram showing an example of multi-

dimensional data which is generated for the sorting process

20 according to the embodiment. The multidimensional data
shown in Fig. 48 is stored in the multidimensional data
store 10108 when the sorting process is executed by
generating the multidimensional data from records at Step
11309 shown in Fig. 45.

25 At Step 11309 shown in Fig. 45, the sorting
process such as shown in Fig. 46 is executed by storing the

code values of collating keys of records in the data multi-

dimensional data store into a temporary working multidimen-




10 result 10156-2 shows the sort result by the phonetic transcriptiéﬂ]gPRzmé
representation collation nethod, and a nultidinensional data anal ysis
result 10156-n shows the sort result by the sinple collation nethod. In
both cases, the list 10157 of record i tifiers is obtained when the 15
val ues of the name columm 10301 and kana phonetic trans- cription colum
10302 are sorted by the respective collation nmethods. Fig. 48 is_a diagram
showi ng an &kt drtademalin hbh8lonalhgatatapnilenots whdkér ¥idd 6 t he
sorting process 20 according.to the enbodi nent. The multidi mensi onal data
shown in Fié@tﬁgi esthted| Wit Rer REPYPAFRERS] BAGlF A8ta store 10108 when
the sorting process is_executed by generating_the nmultidi nensjional data
fromrecords at Step ﬁﬂ%o@egﬂﬁﬁﬁrynWPFﬁ?nHSW“iﬁlﬂﬂmgpéﬂofg§0§a§ﬁown in

Fi g. 45, h i h 1 ig. 46 i b

oo heagiian oo e 8L oGFR S FirsRonRbatinn hadrgtern Gapssa g ate -

di i | d L ht t Ki | t.i.di PR 04 -

0p ot oo & AL PLOLRe D18, AhFIRAT 11 ¥p BOLKLDEBNb ARSIk QOTIARRt
ith f t i 9 h i i di i .dat

o ne 1760, Ueets Orof Sendheol SARILAT HARLK BBpTYEl FoTRAR Aot iy @

r epresent at i,0m, S04 M. A4 696, 605 £4SPABHERT E? 1180901 | Rbain GRS ket he

collation nethod applied to the sorting process, and a record identifier
11607. Code 3l 2ieSwSUCH FR§. SEOVAreNstbged43natfist eefgolra riyhie rikamaor ary

wor ki ng mul tidinmensional data domain 11601.
multidimensional data domain 11601.

10 Fig. 49 is a flow chart illustrating the sorting
process of this embodiment in which multidimensional data
is generated. The flow chart shown in Fig. 49 illustrates
the sorting process at Step 11309 shown in Fig. 45 in which
the multidimensional data is generated by acgquiring records

15 from the table data store 10105.

First, with reference to the collation module -
collation method correspondence data 10802, the database
processing server 10103 acguires the collation module
identifier corresponding to the collation method designated

20 by the sort reguest 10151 (Step 11701). For example, the
collation module identifier jisx4061 of the representative
phonetic collation method is acquired.

Next, with reference to the collation method -
collating key correspondence data 10113, the collating keys

25 for the collation method designated by the sort request

10151 and information on the collation stages 10503 are

acquired (Step 11702). With reference to the cqllating key

- dimension correspondence data 10114, the dimension
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10 Fig. 49 is a flowchart illustrating the sorting process of this
enbodi nent in which nultidinensional data is generated. The flow chart
shown in Fig. 49 illustrates the sorting process at Step 11309 shown in

Fig. 45 in which the nultidinmensional data is generated by acquiring
records 15 fromthe table data store I0105."First, with reference to the
collation nodule - collation nethod correspondence data 10802, the database
processi ng set&RFiADaD3 aefuespantéhagcopbl dheodimsdalien iidentiiffiers are
corresponding to, the collation nethod designated 20 by the sort request
10151 (St ep AAFD1ed FoFt@Rakpl 83 )+ heAtcSEER! i b OAnEliEe tEARREREYe WOL kdRE061
of the representative phonetic collation nethod is acquired. Next, wth
reference t dMihelHNeREioR2hefifbl dOBBLPallAflkéEPrcbPreTydtddidengdprpal
10113, the ggllatiqg ke¥s 25 for the ﬁollation nmet hod desi gnated by the
sort requestdAPASRTARGES T HFSr At PEAY3A®Fhe col | ation stages 10503 are
acquired (Step 11702). Wth ference to the collating ke - _dijrensi on
correspontlence dat a 10H3ﬁ£’tﬁ €dffe Sp%aegtorﬂsﬂrgﬁoggg @%quiggﬁfﬁ & s
correspondi ng to, the dinensipn_id LEI r uir 3 At
Step 11704-tﬁhﬁt%ﬁ%ﬁ?a?%gﬁo?g?ﬁs ?ﬁ%P%i§%§§ s?%%gﬁqdatggdgﬁggﬁléiéglkpgr
the multidi | esshng. CqULLEd £ » el t object
records arqugg%ggg%gfggifvg%ggt%ﬁhegagﬁgésggké_%6%%§N%é%ég 117§§§_ At Step
11706 the colialldgnkercydl,ienagfle! ALAEAsLHRNGET kBl 808 cTadaidnional
correspondence W th the dinmension of the nultidimensional data. In
accordance WiiPa!lherysgechegugst, wibf €AkUGBer reguest, the column
10 value of the name of each record is used as the value of
the representation column of each collation element, and
the column value of each kana phonetic transcription is
used as the value of the phonetic column of each collation
element. In accordance with these values, the collation
15 module 10106 generates the collating keys which are made in
correspondence with the dimensions for the multidimensional
analysis.
Next, the collation module 10106 registers the
collating key values generated at Step 11706 in the
20 temporary working multidimensional data domain 11601 (Step
11707) (a similar process to the entry registration process
shown in Fig. 42 is executed). With this process, the
multidimensional data such as shown in Fig. 48 is
generated.
25 Next, the database processing server 10103 judges

whether there is another record acguired at Step 11705

' (Step 11708). If there is still another record, the

processes at Steps 11705 to 11708 are repeated. If there
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10 val ue of the nane of each record is used as the value of the
representation colum of each collation elenent, and the colum val ue of
each kana phonetic transcription is wused as the value of the phonetic
colum of each collation elenment. In acgprdance with these val ues, the
collation 15 nodul e 10106 generates the TOll ati ng keys which are made in
correspondence with the dinmensions for the multidi nensional analysis.
Next, the col$ aR? ANPBHEY eX 20208, r ERESLLPY RH¥ANEES| A0 RE¥ey “FR Udd 0° -

generated at Step 11706 in the 20 tenporary working mul tidinensional data
donai n 1160 {'Eh ephe 130§ PROSEAFPAr pPBCBYLLAgiRES (&% HattiPén
process shown in Fig. 42 is_executed). Wth this process

W .th
mul ti di mensi @Mkl abRe KE¢hvaiueRohATi %\liki §OTEgIESOYgSndratiif %z"?lrﬁe&a,tat he
dat abase processing s§rver 10103 %udges .mheth%r.th%{e ks another“%e ord
acquired at Tt®pe119685 (& LReIesBEF. IPPIFREFET SNsMT TATRNE Y &85/ T, the

processes_at, Steps. 11705 t0.11708 .are r.epeate I.f. there 3 0 APR 2094 - 94
is no ano?he+n9éﬁ%}é}gfﬂ8nfFSRPgdggﬁéegoﬁSlﬁeggsggép 11709. Wth the above

processes, the nultidi ngggpg&12?gatg%o%gglﬁggkhgﬁgg%lggwiﬁﬁkyes for al

sort records in the table ore re registered in the

oS et 8 PULbhRESkoact ok e ChL, M ey e
anal ysis cobshitvtedell o2 §0BBIBALERALA! oifthend REREM¥IdaRiddt ffier
and priority order, by referring to the collation method -

10 collating key correspondence data 10113 and collating key -
dimension correspondence data 10114. For example, for the
representative phonetic collation method, the parameters
are generated by assigning the priority order to the first
notation character class, representative phonetic trans-

15 cription, first syllable representation column, phonetic
column and representation column in this order.

Next, the collation module 10106 issues a multi-
dimensional data analysis request by using the parameters
generated at Step 11709. In response to this reguest, the

20 multidimensional data processing module 10107 executes the
multidimensional data analysis (Step 11710). The database
processing server 10103 receives the processing result from
the collation module 10106, and uses the processing result
of the multidimensional data analysis as the sort result

25 (Step 11711) to thereafter terminate this process.

With this process, even if there is no definition

set index, the multidimensional data for the collating'keys

is generated and the multidimensional data is analyzed to




and priority order, by referring to the collation nethod 10 coIIatiﬁgiwggmh
correspondence data 10113 and col lating key dinension correspondence data
10114. For exanple, for the representative phonetic collation nethod, the
paranmeters are generated by assigning the priority order to the flrst

not ati on character class, representatlvéybhonetlc trans 15 cription, first
syl | abl e representation colunn phonetic colum and representati on col um
in this ordeﬁuadmnﬁ,th@escntlprboesandule 10106 issues a nulti- dinensional
data anal ysis request by using the paraneters generated at Step 11709. In
response to this requedéxtt han2éxampledofrehbeonaktdpracpescwboErgsabtul e
10107 executes the nultidinmensional data analysis (Step 11710 The

dat abase pms3tdyd nis sehargedoaogordtrgvee ahmogibaessiing Pést € from the
col lation nodul e 10106, and uses the_groce33|ng result of the
nultidinenmﬁﬂﬁﬂd%mﬁaﬁaﬂalysbg agsehebedrt result 25 (Step 11711) to
thereafter termnate this process. Wth this process, even erg IS no
definitidh set index,Fi%e ABI £FdRnEAESEARI ShAVANHORN RE2DE Fa? Eeys is
generated and tfe nultldlnen5|o

execut e t he S %%é@%t Rgxﬁegéﬂlggéﬁp?écgggﬁﬁg gSr?hﬁrwgéég gégn ort
pethod < i 9@9 SEBLIALS, TR LhORhRD PhrdlE gfRRY BB pthLp0e
UL A bt e e
this exanpl%wlthe database system 10101 which supports the collation
10 of JIS X 4061, a representative phonetic collation method,

a phonetic transcription - representation collation method

and a simple collation method respectively in the order of

the number of strokes of a kanji are added (respectively

called a representative phonetic stroke collation method, a

15 phonetic transcription - representation stroke collation

method and a simple stroke collation method). The defini-
tion data shown in Fig. 50 is used also for these methods.
In the collation method - collating key corre-
spondence data 10113, records 11801 to 11805 indicate that
20 the collating keys of the "representative phonetic stroke
collation method” are a "first notation character class", a
"representative phonetic transcription", a "first syllable
representation column", a "phonetic column” and a
"representation column stroke number" which are evaluated
25 at the collation stage 10503 of "1, "2", “3", "4", and
"5", Similarly, records 11806 and 11807 indicate the
collating keys and collation stage 10503 of the "phonetic

transcription - representation stroke ccllation method",




in the database system 10101 whi ch supports the collation 10 of JI'S X04xRR12004
a representative phonetic collation nethod, a phonetic transcription -
representation collation method and a sinple collation nmethod respectively
in the order of the nunber of strokeq_qJ a kanji are added (respectively
called a representative phonetic stroke collation nethod, a 15 phonetic
transcription - representation stroke collation nethod and a sinple stroke
col l ati on n@nsbd .reprrdefi®fl indicabes thewholhakipg beyFsanded al so for
these nethods.. In the collation nethod - collating key corre- spondence
data 10113, Godcltekon 15639¢ ol 18D f nbhe at e1PRLE SQBOKﬁecééﬂﬁéﬁPﬁg keys of
the "representative phonetic stroke collation nmethod" are a "first notation
character cl Oda "representative phonetic transcription', a "first

an

T epresent a1 on_ col i BT Ok MABEIAS WhFEn ot ETEUSFaR: B4 36°RPRARY

11806 and 16007 | T bhr & (3eeoRgI 1007 hgindicaBRG ERFF aFPEncsiagE EBeE R of
AR 20 - o6 ToRF SEEAPIAR oy FEERAE! plfloSL T PEBrESLpBRLRTKER RSSO0
AP hensi on SATIgion eSSt ERLE, £0) B0ASHy BELORD pehBet e A8 Pr Yt he”
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di mension "representation columm stroke nunber. In the” collation nodule -
col I ati on netdwgh cOFeLSPONUENGE) dBba11812 indicate that the represen-
10 tative phonetic stroke cellation method, phonetic trans-
cription - representation stroke collation method and
simple stroke collation method correspond to the collation
module Jjisx4061.
In accordance with these definition data, the
15 multidimensional data entry registration described with
Fig. 42 and the multidimensional data analysis process
described with Fig. 46 are executed so that the above-
described sort process as well as the sort process using
the phonetic tranécription - representation collation
20 method in the order of the number of strokes of a kanji, is
executed. In this case, the collation module 10106 is
required to have a function of encoding the representation
column stroke number.
Fig. 51 shows an example of the sort result
25 obtained by using the changed collation method definition

according to the modification of the embodiment. The sort

result shown in Fig. 51 is obtained by using the definition

data shown in Fig. 50. A multidimensional data analysis




10802, records 11810 to 11812 indicate that the represen 10 tative BRokRR 108

stroke collation nethod, phonetic trans- cription - representation stroke

collation nethod and sinple stroke collation nmethod correspond to the

collation nodule jisx4061. In accordancg,Wwth these definition data, the

15 mul tidi mensional data entry registration described wth Fig. 42 and the

mul tidi mensi onal _data anal ysis process described with Figg 46 are executed
r

so that the E®oNEt HE2RHi BBdthEr EOproEBEE1EsORERLNGE Dhe L6 £ EPIEEESSATsi ng
t he phonetic transcription - representation collation 20 nethod in_the
order of thethYFOBROBELLEBkECKE CQLkAREPD MEthgdecuffBdS FRTENEESEALe 15t he
col l ation nodul e, 10106 is equired to have.a functio f _.encodi ng.the
representati%?tatﬁ?%nﬂys??ﬁ ggﬁﬂﬁbEP? Bp Flgimgﬂﬁﬁgnéﬂ g?éﬁpﬁ@ 5P%Ph§ sort
result 25 obtained S] he changed collati.on _nethod. definjt.i

accor di ng tdm?ﬂ%eﬁngﬁ?fcﬁﬁgoﬁlEFnPﬁ8%8n8§d%hﬁnF%r%ﬁenS%PF1°Pe%&FF%§ﬁ8ﬁn in
Fig. 51 is obtained_by_usin he definiti.gn I n gkl 50. A
mul't i et OhaTS daf SPEHarErt oo BRpR=be 0 tr G5 BEIPE 1 195FY < i he sort
result obtai h =t ongt.| . [.O |l atison met hod.
This sort re£§?%9¥%é g%%g?%§§€g§ggﬁaFégPﬁg';ﬁébﬁﬁ?%%dF%éﬁgwo%adpdata I n
such a manngLytaaknt Be: 0h"BOSLARS sekokBenlinbel BREAGIYRChRAIRGR1er Ghass,

representative phonetic transcription, first syllabl'e representation
col um, phonghis 6PHEPMaaldLhEEPRESEEt 2EbaR ¢ahues sifr elke RwInetidke given

priorities in this order and the values (code values of the collating
keys) are sorted in the ascending order. The sort result

10 is equivalent to the evaluation result of the collating
keys at each collation stage using the representative
phonetic stroke collation method.

From this result, a list of record identifiers
rid2, rid3, ridl, rid4, rid5, rid7, ridé, rid8, rid9,

15 can be obtained. This list corresponds to the list 10157
of record identifiers of records when the values of the
name column 10301 and kana phonetic transcription column
10302 are sorted by the representative phonetic stroke
collation method.

20 Similarly, a multidimensional data analysis
result 11902 shows the sort result by the phonetic trans-
cription - representation stroke collation method, and a
multidimensional data analysis result 11903 shows the sort
result by the simple stroke collation method. In both

25 cases, the list 10157 of record identifiers is obtained

when the values of the name column 10301 and kana phonetic

transcription column 10302 are sorted by the respective

collation methods.




keys) are sorted in the ascending order. The sort result 10 is equiyauﬁﬁﬂ%h
to the evaluation result of the collating keys at each collation stage
using the representative phonetic stroke collation method. Fromthis
result, a list of record identifiers rigg, _rid3, ridl, rid4, rid5, rid7,

ridé, rid8, rid9, ... 15 can be obtained. This list corresponds to the

list 10157 of record igdentifiers .of records when the val ues of_the

col utm 10301 and kana Sﬁgn@Fﬂgl%ﬁﬁﬁgfﬁﬂﬂﬁ ﬁ%ﬁﬁlﬂﬂéiﬁﬁﬁﬁxf%ﬁ%QE%r%%ﬁﬁgi

the representati hgnetic stroke_  coll.atiqn nmet had. 20 .Sim.lar] a

nultidinensi%ﬁapgggﬁagﬁﬁapﬁyi§°W3§5ﬁq:w e RE T HeE o sr%%Lﬁqéb t he
y

ul ¢ al"ddfa®afraf _ o S |
ﬁuf’?:‘eéi ﬁehéié‘% reqaPLTixe, BBTEIH Rotdond ol wRh A D

[ t zallat A - , ' 0} d
dent 1T er s FELBtarned " CaeR TR amLetarRe Rt Hnd AR Kana

phonet i c st aB3¢5tBLLOREAIMIEAI02 258 oonbed bih ik HRPASCd iéhs 1onal

col l ati on nethods. 30 APR 2004 hé “nmult'idi rensional data analysis

results 1190§,th0ah4903:8r ¢ 2QWt&0TRAMAD W4 W 111D SAHe IBRIBE SoPYLRdE

representative phonetic collation nmethod, phonetic trans- cription -

represent ati eaceell ati o ARt HPdh @kt AMh&s Hs 0| + abf ophaeE8edrghown in
Fig. 47. In the nmultidinmensional data analysis results 11901 and 11902,

the order of iteatifeeer ¢ialt 'sAdf EneE.redéaiauior MEEShiPE of Kaketaecord
identifier rid4 and the record of "A [B (Kakuta
Masashi)" of the record identifier rid5 is reversed because
10 of differences of the order of kanji and the number of
strokes as defined in JIS X 4061. 1In the multidimensional
data analysis result 11903, the order of the records are
changed greatly because of differences of the order of
kanji and the number of strokes as defined in JIS X 4061.
15 As described above, in the modification of this
embodiment, another sort function can be easily supported
by using a multidimensional data group by changing only the
definition information of the collation method.
Fig. 52 is a diagram showing an example of the
20 collation method definition with evaluation in the order of
the representation column and phonetic column and its sort
result. Fig. 52 illustrates an example of supporﬁing a
sort by the collation method definition with evaluation in
the order of the representation column and phonetic column
25 (called a representation - phonetic collation method}.

Data 12001 and 12002 representative of the representation -

phonetic collation method with evaluation in the order of

the representation column and phonetic column are stored in




Masashi )" of the record identifier rids is reversed because 10 of 30 APR 2004
differences of the order of kanji and the nunber of strokes as defined in
JIS X 4061. In the nultidinensional data analysis result 11903, the order

of the records are changed greatly becayse of differences of the order of
kanji and the nunmber of strokes as definetd Tn JIS X 4061. 15 As descri bed
above, in the nodifjcation of this enbodinent, another sort function can

be easily supporteblabyelsPREPenTl CPALAEASIDOKEY GREE SFPORSEHE IS@YG ng

only the def# 1%ion i nformation of the collation nmethod. Fig. 52 is a
diagran1srmw& g h exanple of the 20 collation nmethod definition with

evaluation in the order_of .the_ representation cqQl.um and phqneti ¢ .col um
and its sort result. g?s%ﬁgiFﬁﬁgtﬁﬁgés R e £83E 1610 Qﬁﬁﬁiﬁi%ﬂ&QQ sort
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shown in Fig. acquire a 5 nultidi nensional data analysis result

12003. The l{pénedPdS¥rahskeeptdondentinhen 39an vyhemef dep e «iaiited by
sorting the 'val ues of the nanme columm 10301 and kana phonetic
transcripti oghepeévdn d6303thynt hethepresentation -

10 As above, according to the modification of this
embodiment, the sort function can be easily supported by
using already set multidimensional data without changing
it, by changing only the definition information of the
collation method.

15 Fig. 53 is a conceptual diagram illustrating a
system operation of a conventional database system. 1In a
database system 12101 applying conventional techniques,
since one index cannot be used for a plurality of collation
methods, an index is generated for each collation method.

20 Each index is set to an index key column 12104 of
a table 12103 in a table data store 12102. An index
storage area acquisition operation 12106 for each collation
method is executed relative to a database processing server
12105 to acquire an index data store 12107. Then, an index

25 definition operation 12108 is executed to store index

definition data 12110 in a definition data store 121089.

Fig. 54 is a conceptual diagram showing the

system operation of a database of this embodiment. In a




phonetic collation method. 10 As above, according to the nodificati ahl&PR 2004
this enbodi nent, the sort function can be easily supported by using

al ready set nultidinmensional data wi thout changing it, by changing only
the definition information of the collati.on nmethod. 15 Fig. 53 is a
conceptual diagramillustrating a syst oﬁeration of a conventi onal

dat abase system In a database system 12101 appl yi ng conventiona
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12102. An index storage area acquisition operation 12106 for ea

col lation rRthbRE1en cReehees rerarMyétidinenaiapasedpracesspig é@ﬂ&ér
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domain 10116 in the nultidimensional data store 10108. Then, an

index definition operation 12202 is executed to store index
10 definition data 10110 in a definition data store 10104.

In order to support a plurality of collation
methods for the sort process, a plurality of operations are
required for each collation method in the system applying
conventional techniques, whereas only one operation is

15 reqguired in the system of this embodiment.

Fig. 55 is a conceptual diagram showing conven-
tional index data. In the database system 12101 shown in
Fig. 53, a key value 12302 is contained in index data 12301
which is stored in the index data store 12107 corresponding

20 to each of a plurality of collation methods for the sorting
operation. The key value can be duplicately stored in the
index data.

Fig. 56 is a conceptual diagram showing the
multidimensional data of this embodiment. In the database

25 system 10101, a multidimensional data entry 12401 is
contained in the multidimensional data domain 10116 which

is stored in the multidimensional data store 10108 corre-

sponding to a plurality of collation methods for the




I ndex definition operation 12202 is executed to store index 10 definiiﬂdﬁleL
data 10110 in a definition data store 10104. 1In order to support a

plurality of collation methods for the sort process, a plurality of
operations are required for each collatppn-nmethod in the system applying
conventional techniques, whereas only one operation is 15 required in the
system of this enbodi nent.. Fig. 55 is a conceptual di agram show ng conven-
tional indefoFdti®d [FPHHFE It -abase system 12101 shown in Fig. 53, a key

val ue 12302 is contained in,inde : 3011 Wi eht{Sost ebklatobhe i ndex
data store 12107 corrégbéﬁﬁvﬁbqﬁé %§$€2%§ O%Pa plurality of collation
met hods for the sortjing,.operaf. £ kKeyn¥akyier emnappletiphi cahgep-st or ed
in the ind&®€ é;s ﬁﬁ?’gth:v% %‘g}% o%%%p% ual  di agram showi ng t he n
mul ti di mensi onal data .of. t hi diieptq tH therdatnbagey 2Blupstianti@l101
a nultidineﬁﬁQﬂﬁﬁE%EﬁQpﬁﬁégé g%zglhgg contained in the nultidiggng%gha
data dongin 10116 whi | So $1 9F $9ni Met h8dPuUhedeaBnshenaly st&rma odt $10108
corre- g%%mﬁ?é? dyg % u?a ?ty of collation methods for the 3 4 APR 250 -
101 sorting,operatiop. ;i Nregderedotsupport anplyupaki MplsHddaIanaion: -
met hods for The sort process, the system applying conven- tional techniques
is required jor stoperfhenkenevinhueibimehe ibnaddertef deFai-Te 3193446 -on et hod,
whereas the systemof“this enbodinment is required to store on%y one
mul ti di mensi pgatnegdatarenpbysipleheonuetiugiensssosrgesdffa dbndaiyF 16, 1t
I's therefore possible to reduce resources of the system hod

which can support a plurality of colldtion methods.

10 The processes shown in the above-described flow
charts can be realized by executing programs by a general
data processing apparatus 10201 such as the apparatus 10201
shown in Fig. 34. Such programs may be stored in a
computer readable storage medium such as a hard disk and a

15 floppy disk, or may be accessed via a network.
as described above, according to this embodiment,
in order to support a plurality of collation methods for
the sort process, the multidimensional data is shared by
the plurality of collation methods, and the sort process
20 for the plurality of collation methods is executed by using
collating keys in the multidimensional data. It is
possible to speed up the sort process for each ccllation
method, to improve a use efficiency of the multidimensional
data (reduce resourcesj, and to lower a maintenance
25 operation cost.
addition or alteration of a collation methed can

be realized by adding or altering only the definition data

of the collating key used by the collation method by



whi ch can support a plurality of collation nmethods. 10 The processes}éhbﬂhﬁmh
I n the above-described flow charts can be realized by executing prograns
by a general data processing apparatus 10201 such as the apparatus 10201
shown in Fig. 34. Such prograns may be 3% red in a conputer readable
st orage nedi um such as a hard di sk and 5fl oppy di sk, or may be accessed
via a network. As described above, according to this enbodinent, in order
to support arpkeraingytoftbel Hefiod tmenhddsaf of thige coddtatpoge@edhodhe
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using collating keys in the nultidinmensional data. It is possible to
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phonetic
a collation method of processing different languages 1is

10 used, the sort process which supports multilanguages can be
realized.

According to the collation processing apparatus
of this embodiment described above, the multidimensional
data representative of the collating keys corresponding to

15 the column values are shared by a plurality of collation
methods, and the sort process for a plurality of different
collation methods is executed by using the collating keys
in the multidimensional data. It is therefore possible to
speed up the sort process for each collation method and to

20 improve a use efficiency of the multidimensional data.

A data processing apparatus of the embodiment
will be described which stores and retrieves data
constituted of optional elements including a character
string.

25 Fig. 58 is a diagram illustrating the outline of
a sort process of this embodiment. As shown in Fig. 58,
the data processing apparatus of this embodiment has a sort

process part 20100, a procéss menu display part 20101, a



transcription 10302 of the nane list table 10116. Even if a collati o0 APR 2004
nmet hod of processing different |anguages is 10 used, the sort process which
supports multil anguages can be realized. According to the collation
processi ng apparatus of this enbodingn? ?egcribed above, the

mul tidi nensional data representative o he col |l ati ng keys correspondi ng

to 15 the colum val ues are shared b¥ plurality of collation nmethods,

and the sortfpkdcdebinstlanpparhl 20YVeéf dl $PBEeREOCEEH| AE0a5 tAStHeds i s
executed by using the collating keys in the nultidinensional data. It is
therefore pdalithi€01@3, spReda upCrheC¥BFUtpPBCBIETLf 8P184ch col I ation nethod
and to 20 inprove a use efficiency of the nmultidinensional data. A data
processi ng apparat us ofN€ h&CERbBEPRERE PAFE| 2Beé08eSORTEEd SWhhEh WrdEeS1a
retrieves data constituted of ogtlonal el ements .including a §%§@ cter
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di spl ay part ays a sort proce S Menu. rule definition part
20102 deflnqﬁf fule which determ nes sort objects |n a colunn to be
referred to during the sort process and a sort

The sort process registration part 20103

10 designates a sort process representative of the column to
be referred to during the sort process and the rule used by
the referenced column during the sort operation. The sort
execution part 20104 executes the sort operation in accord-
ance with the designated sort process.

15 A program for realizing the functions of the sort
process part 20100, process menu display part 20101, rule
definition part 20102, sort process registration part 20103
and sort execution part 20101 respectively of the data
processing apparatus is stored in a storage medium such as

20 a CD-ROM and loaded in a magnetic disk or the like, and
thereafter loaded in a memory to be executed. The storage
medium for storing the program may be other recording media
different from CD-ROM.

When the process menu display part 20101 receives

25 a process reguest 20150 including a rule definition request
20120, a sort process registration request 20130 and a sort
request 20140, the rule definition part 20102, sort prochs

registration part 20103 and sort execution part 20104



order. The sort process registration part 20103 10 designates a sort 30 APR 2004
process representative of the columm to be referred to during the sort
process and the rule used by the referenced colum during the sort

operation. The sort execution part 201 executes the sort operation in
accord- ance with the designated sort process. 15 A programfor realizing

the functions of the sort process part 20100, process nenu display part
20101, rul e TY¥EPPRFLVEAYpaLt the1621 ts precHs6e &35 U &fildlr £XEEHYFarACILFH03

and sort execution part 20101 respectively of the data processing

appar at us i sSSBPBR&BYIi RTacee6f8ge medi um such as 20 a CD-ROM and | oaded in a

magnetic disk or the like, and thereafter |oaded in_a nmenpory to be

execut ed. The storage IRBdrGAer 8eidndting REUSSIgrdmafaysrdtatss @
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request 0120, .a sort process reqi stratjon request 20130 _and a sqr.t
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20143 or a sort process name 20144.

10 Upon reception of the rule definition request
20120 and sort process registration request 20130, the
designated data is stored in a disk 20110 as sort registra-
tion data 20111 including rule data 20112 and sort process
data 20113.

15 Fig. 59 is a diagram showing the ocutline struc-
ture of the data processing apparatus of this embodiment.
The data processing apparatus 20200 has a CPU 20211, a
memory 20213, and an I/0 controller 20212. CPU 20211
executes the sort process part 20100 stored in the memory

20 20213 to execute the sort process. The I/0 controller
20212 reads data from and writes data to the disk 20110,
displays data on a monitor 20220, inputs data from a
keyboard 20221 and a mouse 20222.

Table data 20231 for the sort process is stored

25 in the disk 20110, and a sort result table 20232 is also
stored in the disk 20110 after the execution of the sort
process. The sort process part 20100 displays a menu on

the monitor 20220, and receives data from the keyboard



a rule name for the sort process, and an object colum nanme 20143 or N APR 2004
sort process nane 20144. 10 Upon reception of the rule definition request
20120 and sort process registration request 20130, the designated data is
stored in a disk 20110 as sort registla¥bgog data 20111 including rule data
20112 and sort process data 20113. 15 Fig. 59 is a diagram show ng the
outline struc- ture of the data processing apparatus of this enbodi nent.

The data pr odbssh rﬂgn%pmlit%%u%o%goo has a CPU 20211, a nenory 20213, and

an 1/0 controller 20212, CPU 20211 _executes the sort groceis B?r%p%0100
stored in the nenory 20120288 +% 2x@E29EaRnBPABIRIpRBCEEE™PTRe f/

troller 20212 reads_data f it ta_tp the disk 2011
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3 0 APR 2004 -_105 20221.a 2 2 [ I3 roha0rz3a Hew ng an
exanpl e of tFRIVER {RPG, &L ?gtgggigblggéoiﬂg gglgﬁﬁg%gﬁbodinent. The tabl e

20141 is constituted gf argoluompagsyhieid 20310 :andea Hraive fdmelmbi20320.
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and data. In the example shown in Fig. 60, "name” and
10 "kana phonetic transcription" are stored as the column
names. "§#-AK-—-Bf (Suzu-ki-ichi-rou)" and n - - K -B0
(Yama-da-ta-rou)” are stored as the column data of the name
column, and "§ ¥-Z-WH-%5 (Suzu-ki-ichi-rou)" and nHOF
-f=-A9 (Yama-da-ta-rou)" are stored as the column data of
15 the kana phonetic transcriptions.

Fig. 61 is a flow chart illustrating the opera-
rion by the process menu display part 20101 of this
embodiment. As the sort process part 20100 is activated,
the process menu display part 20101 in the flow chart of

20 Fig. 61 is executed. With reference to Fig. 61, the
process menu display process will be described.

The process menu display part 20101 displays a
menu from which one of the rule definition, sort process
registration, and sort request is selected (Step 20410).

25 Wwhen a user selects the rule definition (Step
20420), the rule definition part 20102 is executed to
perform a rule definition process (Step 20421).

When the user selects the sort process registra-



col urms 20330 and 20340, each columm storing a colum nanme and data. JIhAPR 2004
the exanple shown in Fig. 60, "nanme" and 10 "kana phonetic transcription”

are stored as the colum nanmes. " - - Q (Suzu-ki-ichi-rou) " and "LU-FO -M
(Yama-da-ta-rou)" are stored as the col ygg data of the nanme colum, and )5
(Suzu-ki-ichi-rou) " and -i4- 7a -5 (yanma-da-ta-rou)" are stored as the

colum data of 15 the kana phonetic transcri tlons g IS Pb
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f thi nmbodi t. As th t t 20100
groce;: ngnugﬂ:£§$%9t%%r¥°gﬁégioFﬁrgﬁggiFg§;8ﬁﬁF§ 5?536 Eﬁélgéegrocggg

ted. Wth ref t | .
o eser bedt Sthe S0EaLEs " eneRr B user PRI RER T cHROIpEhs BB RARRESS W

whi ch f th fi

oquest s serEeR A TSl Ep ’éb%h%?fﬁ%&taﬁﬁﬁgé?lﬁ?er‘cegPE@{S et
def i nit Step _20420). th ted t
per f or m g PR RRFInf ( ORC pF BEELS 06t BEO55A31) S GReACt e iser qel oct st he
sort process regisira g4;9. 265 002 r1t@0cnbieniiPheRA813Q) rhepeost

process regi stration par I's executed to performa’sort process

trat 2 lfeeths st keboerim
registra '0?%£680§g448§5&ﬁﬁe Q431hit\VBanphhe vego2selreeahss ent.

execution sort execution part 20104 is executed to 5
performa sokf execuhienNdpr9ResSonSiepseiétted Firgm Ghe pracidsswrenart a

illustrating the opera- tion by the rule definition part 20102 of this
enmbodi ment. genu for rule registration is displayed and the user sets
10 necessary items (Step 20510).

Fig. 63 is a diagram showing an example of a rule
definition menu of this embodiment. The items in the menu
indicate a rule name 20600 for entering the name of a rule
to be registered, a data setting field 20602 for setting

15 data regarding a column to be referred to during the sort
process, and a data setting field 20650 used for the sort
process.

The name of a rule to be registered is set to the
rule name 20600. The data setting field 20602 for setting

20 data regarding a column to be referred to during the sort
process includes: switches 20611 to 20613 for selecting a
full character string, n characters, or characters down to
the delimiting character; the delimiting character 20615
for use with the case if characters down to the delimiting

25 character are selected as the object characters; switches
20616 and 20617 for designating ascending order or descend-
ing order for the sort process; and an excluded object

character 20618 which is not evaluated for the sort




As the rule definition is selected fromthe process menu, a nenu for rdl &PR 2004
registration is displayed and the user sets 10 necessary itens (Step
20510). Fig. 63 is a diagram showi ng an exanple of a rule definition nmenu
of this enbodinment. The itens in the negp i ndicate a rule nanme 20600 for
entering the name of a rule to be regqi gréd, a data setting field 20602
for setting 15 data regarding a colum to be referred to during the sort
process, an®PEP@a$R- setting field 20650 used for the sort process. The
name of a rule to be registered is set to_the rule nane 20600. The data
setting field 20602 fok Bextifyllabat avpeyatdPAg26é8l dn cheed dferred
to during the sort _process includes: switches 20611 to 20613 for sel ecting
a full charaReepvatvahyonnshaypabher §amgr OEAGF avheRs tAsWR CHaraders
delimting character; the delimting character 20615 or use with the case
i f charact er@r dbli ?%a¥ﬁ%tﬂﬁﬁiﬁPWPngOZBhﬁhQ?ééﬁéFlHBec BFECEF &L he

obj ect characters; switches,_ 20616 and 20617 for designatin scendi
order or dest@hectedy 6?@e+ff5petﬁgaEB?FlﬁPoﬁésg? gﬁdgﬁﬁc@§%F3&§@%ﬁﬂ5éﬁ

h 20618 which i I d 3 APR-.200Q4 - 7
o otoss . andrs Sokfiarable o iRraR' S0sh8tpt ERBOkRE e Rl AT PR
shows the samp,PLAEL UNeRhNEnD,CORLAC! 85,y £h LHE GAREAGLS IS iAquy to the
delimting Cha? aer eF -2 e?B sePec éd, "an |P e evaluation'is to be

executed agalf gk et NEopeYhe YL BDLEORTBX! cflaghBtaEECHS OIS ihesel ecti on

of n characters, and characters down to the next delimting
delimiting character).

10 The data setting field 20602 under the column
20620 is used for setting data of those columns whose
characters are sorted and evaluated at the same time.

The sort data setting field 20650 is set with a
forward sort character 20630 which is an item to be sorted

15 fixedly forward and a backward sort character 20640 which
is an item to be sorted fixedly backward.

If there are characters to be sorted at the top
of the sorting sequence irrespective of the ascending or
descending order, these characters are registered in a

20 desired order in the item to be sorted fixedly forward.
These characters are set to input fields of the column in
which object character strings are stored.

Consider for example the case wherein a name list
is sorted in the order of names and particular names are to

25 be sorted forward and the other names are sorted in the
order of kana phonetic transcriptions. In this case, names

are assigned to the column 1 (20610) and input to the input

field 20634 and following fields of the column 1 (20631) of




character for the selection of characters down to the delimting 7q APR 2004
character). 10 The data setting field 20602 under the colum 20620 1s used
for setting data of those col unms whose characters are sorted and
eval uated at the sanme tinme. The sort daig setting field 20650 is set with a
forward sort character 20630 which is~an’ftemto be sorted 15 fixedly
forward and a backward sort character 20640 which is an itemto be sorted
fixedly backvee diotwardeserarehsharbtere?8686. belnothad mennkes t §pe of the
sorting sequence irrespective of the ascending or descending order, these
characters armpyegianes edan nbg 20rtedi tedtbedéronh pReitiem £6 Bbesort ed
fixedly forward. These characters are_set to input fields of the colum in
whi ch obj ects@¥aiRgtTFqeeRFRgs aiBiebEd. 1E0RBRAEY 2K 6r CBRARFIETENEOCREe
wherein a nanme list is sorted in the order of nanes and particuyl ar nanes
are to 25 Fxbrd it fohdatadafll the 8PRELPHaRBIVEPECSSFTEFPERMNE Older of
kana phonetic transcriptions. In this case, nanes are assi%ned to the

I

col umm 1 Y 20619)3s6RP¢+pat O odeReePApDE O¥feFd 58858 SREXAGIESRI RS i el ds
of the colum 1, 206%}).of 3.0 APR.2004 - 108 the forward sort character
20630. In t HiS9hahmEFd the? FHpEFeHafEe®Ean be sorted in the front position

of the sorting seque?fﬁ% g%ﬁlk%élXtekg Epgr rgggggggkgﬁt%ﬁg Eg&g%n§05ted

at the end of the sor sequence I'rrespecttv e ascendi ng or

doscending dies 4 16o8e# e KB ScaLey shaishecualh Rothiy ah ander. The
data setting field 20602. Data is set to the field corre-
10 sponding to each column which is sorted fixedly forward or
backward. If a combination of a plurality of columns is
designated, data is set to the field corresponding to each
of the combined columns.
After all the items are set, an OK button 20603
15 is depressed to notify a rule setting completion. The
definition data set in the menu is received (Step 20520)
and stored in the disk 20110 as the rule data 20112 in the
sort registration data 20111 (Step 20530).
Fig. 64 is a diagram showing the details of rule
20 data of this embodiment. Data set in the rule definition
table is registered as a rule name 20800, a column number
20801, object characters 20802 of each column, a sorting
order 20803 of each column, an excluded object character
20804 of each column, a forward fixed data presence/absence
25 20810 and its data 20811, a backward fixed data presence/
absence 20820 and its data 20821.

Fig. 65 is a flow chart illustrating the opera-

tion by the sort process registration part 20103 of this




to 3 in order to explicitly indicate each colum in the data settiné[kN@ﬁ@M
20602. Data is set to the field corre 10 sponding to each colum which is
sorted fixedly forward or backward. If a conbination of a plurality of
colums is designated, data is set to hgg field corresponding to each of
t he conbi ned colums. After all the ife are set, an OK button 20603 15
is depressed to notify a rule setting conpletion. The definition data set
in the nenu ¢émbedteéntd (BhepseDs2Dyccand seOiedrEliPRewdildkP20110 as the
rule data 20112 in the sort registration data 20111 (Step 20530). Fig. 64
i s a di agrandefonihgdt vetHerafeseprer 4PeFigo Hata HF thHEs SOFPoBTRSSES Dat a
set in the rule definition table is registered as a rule nane_ 20800, a

col urm nunbe¥eg29Boatiepj éet SEAEFLEEeLEOPOBHE BKOESER FEPYmM thE I&MY ng
order 20803 of each colum, an excluded object character 20804 of each

col umn, a fofAr 8OFFxBHCASER PRE4EREBFABReAEcI25P208F0 ARG At §5&4t §°36811,
a backward fixed data presence/ absence 20820 and its data 20821. Fig. 65
is a rochhﬁ??m?lKﬁEFBa?Pﬁboﬂhe opera- tion by the sort process

regi stration part 20103, of is 3_0.APR 2004,.- 1 ' t..eThe sort
process registration Fﬁ'bgg a8s8r FHEg=aM ROPY ggeﬁgg%?%hgﬁg.°§5&%ﬁé t he
sort processso£§glfgégggoge|§ ﬁ?gﬁﬁgﬁdmgﬁg”bEh@hﬁﬁogﬁﬁgd Wt theygenu for
sort process reglg Fatron s alsp ayed and a user sets Itens (Step

20910) . Fig. s fnlsod 0hadnamshauingan exappkepobelhe nifid M0WPETOr

regi strati on nénu o
registration, a rule name 21011 applied to the sort

10 process, and column names 21016 to 21019 corresponding to
the columns 21012 to 21015 designated by the rule. 1If a
process to be used when the sort result is the same corder
is to be added, set to second and third condition fields
are rule names 21021 and 21031 applied to the sort process,

15 and column names 21026 to 21029 and column names 21036 to
21039 corresponding to the columns 21022 to 21025 and
columns 21032 to 21035 designated by the rules.

After all the items are set, an OK button 21003
is depressed to notify a input completion. The data set in

20 the menu is received (Step 20920) and stored in the disk
20110 as the sort process data 20113 in the sort registra-
tion data 20111 (Step 20930).

Fig. 67 is a diagram showing the details of the
sort process data 20113 of this embodiment. Data set as

25 the sort process data is registered as a sort process name
21100, a conditioﬁ number 21101, a rule name 21102 for each

rule, and a column name 21103 corresponding to the rule in

the condition. The rule name is registered as many as the




itenms of the nenu designate a sort process nanme 21000 for registratioﬁplgleh
rul e name 21011 applied to the sort 10 process, and colum nanes 21016 to
21019 corresponding to the colums 21012 to 21015 designated by the rule.

If a process to be used when the sort {f?ult is the same order is to be
added, set to second and third condition fields are rule names 21021 and
21031 applied to the sort process, 15 and columm names 21026 to 21029 and

col utm nanesuRbE3s afo corZo Wy raashJHtE MPIEIPRIEHI §InFR1YHD2DARE 35025

and colums 21032 to 21035 designated by the rules. After all tpe %%ens
are set, anre”isierssd ZOIRNY Sdgre TR eD Abt FPYIENF n‘gﬁfleﬁﬂp &t FBR. The
data set in 20 the nenu is received (Step 20920) and stored in the disk
20110 as th&ud&-t process data 20113 in the sort registra- tion data 20111

(Step 20930). Fig. 67 is a diagram show the . detajls, of t process
data 20113 of this enodd nedd . 1DaR of L&Y éﬁ?r55lfﬁgst5?Flgﬁo§§§s8@%@3 i s

regi stered as a sort process nane 21100, a c Ltio e rul e
nage 21162 ﬁé@ﬁﬁﬁﬁ1téan§9rEuﬁF%FQ%&?FWP%55E9§€Q%SOgo?ﬁggp%ﬁ§%§g$Fgefhe

rule in the condition. The rule nang_i IS e a 0 APR
2004 - 110 Fighbdt® ofs drdteY oHeeEhd™? h§°5c§$‘f’e’§§%n§%§‘3 «é‘%?ﬁ;cm%ﬁ‘gﬁé i§§

regi stered %iéwﬂgﬁznséigﬁnugf Eeggec9$ugrgsgeggnggdbggghghergbgt Fig. 68

is aflowc ust ﬁ@ e oper a- Ion by the sort execution part

2030 1 PSP BB s Lerghar, g okl ot eanichar
is selected by the process menu, a menu for the sort

10 execution is displayed and a user sets items (Step 21201).

Fig. 70 is a diagram showing an example of the
sort execution menu of this embodiment. The items in the
menu indicate a sort file name field 21300 in which the
name of a file storing sort object data is stored, a result

15 storage file name field 21301 in which the name of a file
storing a sort execution result is stored, a sort process
designation field 21302 in which the contents of a sort
process are stored,Aand a sort process name field 21305 in
which the name of a registered sort process is stored.

20 In designating a sort process, either a method of
designating the rule name and column names in the sort
process designation field 21302 or a method of designating
the sort process name in the sort process name field 21305
can be selected. If the rule name and column names are to

25 be designated, the sort rule name 21311 and column names

21316 to 21319 corresponding to the columns 21312 to 21315

designated by the rule are designated.

I1f a process used for the same order of the sort




execution process will be described. As the sort execution is sele@pdPhylh
the process nenu, a nenu for the sort 10 execution is displayed and a user
sets itens (Step 21201). Fig. 70 is a diagram showi ng an exanple of the
sort execution nmenu of this enbodi nent. Tﬁe items in the nenu indicate a
sort file name field 21300 in which thellhare of a file storing sort object
data is stored, a result 15 storage file nane field 21301 in which the name
of a file gt&Ydy &6 sor tbexadded orselesit tseeord crrdl, tixdreond bebars
designation field 21302 in which the contents of a sort _process are

stored, and 24 3G} tanst obd30 e F9EF FRHBORANeS ahith 37 hhhel ofNG
regi stered sort process is stored._20 In desigpating a so { ﬁéoce5f13§gther
2 method of COUGYITy AT H26 (e H dHA COTLAP naraes | 1306 Lor
roce designation field 21302 or nmet desi in th ort
Brocegg naSIQQFéﬁﬁp% 79 O cELS 9@£k@9§gfgag%Sﬁ%SiggggL%gge?%§?§H§ 1 f the
| c.ol .t 5 desi , th t
215311 and o it el 33 A6 1925 I of FEeboha hg to the col ums 21312
to 21315 desi ted t | [ "o ef th
0 esignated by gi%@fogmg ﬁ%'&&ﬁée £ al foft PhPEESSsUSeflef Or the

same order of the sort>'3 result 1s to be added, set to

second and i &Pl {4 ANS, 30820 A 20850q 68 ERE! s CpPapBss21321 and

21331 and col um nanes and col uim names 21336 to 21339

cor respondi g4 8 e, 66k Usa2d dtatba 23 2Enando sl prosebs 243A2 £9e24335
e ru

desi gnat ed by es. In designating the nane of a sort process, the
name of a sofi3@fOCeshr &Lt Bé €1 €6nbys ter 5084 PROPESSon 21303 is

10 depressed to notify the completion, set execution data is
received (Step 21202) to execute an actual sort process. A
sort execution file designated in the sort execution menu
is read from the disk (Step 21203) to check whether the
rule and column names are designated or whether the sort

15 process is designated (Step 21204}.

If the rule and column names are designated, the

rule data 20112 in the sort registration data 20111
corresponding to the designated rule is read (Step 21206)
to evaluate the columns in accordance with the read data.
20 It is checked whether the object characters are
the full character string (Step 21207), n characters (Step
21208) or characters down to the delimiting character (Step
21210). If the object characters are the full character
string, a full character string is used as the sort object
25 (Step 21214), if the n characters are designated, the
designated number of characters are used as the sort object

(Step 21209), and if the delimiting character is

designated, the designated delimiting character is searched




registration is designated to the sort process nane field 21305. Aféé]rAFiRh?gm
itemis set, an OK button 21303 is 10 depressed to notify the conpletion,

set execution data is received (Step 21202) to execute an actual sort
process. A sort execution file designat in the sort execution nenu is
read fromthe disk (step 21203) to check ether the rule and colum nanes

are designated or whether the sort 15 process I_s desi gnated (Step 21204) .
It the rul e BReMcbhtnAbARAESSAr 8TE8TgRaTER, 20Re Lr (0% PRk XL the

sort registration data 20111  corresp ondlng to the de3|apated rule is read
(Step 21206)theseelal theedehémeSLaMSRE 28 @6rd§ﬁ@§\%¥9 de Adad SR, 20
It is checked mheth r_the object characters the full, c 352 ter ﬁ}rlng
(Step 21207)isnt BRa QEP@FElPStE araf3g&y & © ﬁ&@& r§t&HWW

del i mit t 210).. 1f th tch thfII
Charact er © COPT G ChmBF hOERGF AF &F yfﬁdnés"?héésgcrg? o et 25

£Eta?20tzér ‘”M@ia aBefREs g, tBstEs S R 'gl%%t Figers sHEfE’ s ht. g
character |sf&g§s&$$ggggﬁrtg%r98 qgahggdd% 'QBQ %%f§1??ﬁﬁ&ﬁy(§%f&?arc ed 3

0 APR 2004 - e chara tér string (step o check “whet her
there is thezg%iagiting character (Step 21212). If there is the delimting
character cter string before the delimting character is used as

the sort object (Step Regd213}, ijwhenedkeld whieRhRr She0 fighidid iswrt item
character, the full character string is used as the sort object (Step
21214) . is designated (Step 21215). If designated, the registered

10 character string and the sort object character string are
checked, and if there is the registered character string,
this string is located at the position before the sort
result (Step 21216).

Next, it is checked whether the backward sort

15 item is designated (Step 21217). 1If designated, the
registered character string and the sort object character
string are checked, and if there is the registered
character string, this string is located at the position
after the sort result (Step 21218).

20 Next, it is checked whether the remaining
character strings not located at the position before and
after the sort result are to be sorted in the ascending
order or descending order (Step 21219). If the ascending
order is designated, the character strings are sorted in

25 +the ascending order (Step 21220), whereas if the descending

order is designated, the character strings are sorted in

the descending order {(Step 21221).

If the evaluation result by the rule designated




Next, it is checked whether the forward sort item is designated (éﬂEﬁPRsz
21215). |If designated, the registered 10 character string and the sort
obj ect character string are checked, and if there is the registered
character string, this string is Iocatgq at the position before the sort
result (Step 21216). Next, it is checke #hét her the backward sort 15 item
I s designated (Step 21217). |If designated, the registered character string
and the sortfwbjtdre ehhimet ehdisttengtheesgnecrederandtep €Aded )i §nghe
regi stered character string, this string is located at the position after
the sort reskhe Q%ﬁ%pSElQQBge evaNextiont exgCEhéeRedSWRELRS dEKd IEREPNi ng
character strings not |ocated at the position before and_ after the sort
result are tHP sHk1e?) i nthRePEREBRERRgatofHEP 41208s88RdiERG 16Md8R (Step
21219). If the ascendhgg order is desi%nated t he character striggﬁ are
Rg dfng

sorted in 25 t¥R° Rk apedefor sthp ShavastenfePlaller ENE §od

order (Stbp B0 eyt rnel LeBTt oty Shor R oRs BRASRurE dBE: GhEeen5eE  ArR
next syl | abl T IS PRt EaBR e f ohR PEEF nECRulhoTE, b RRSAEEBhaRE | 1O
Pharacters of TR ZEZEPL(  Tapfeost! PY ppbEREe el RARE BloliTi ol for
executi on i s ot ciesh ek et r 2Ags t HEvERROLALOBARE bEAeREXkneokuTa bsthei ng

designated (Step 21224), in order to execute the next condition for
is read and the processes at Step 21206 and following Steps
10 are executed. After all the sort processes are executed,
the sort execution result is output to the designated file
(Step 21225) to terminate this process.

If the sort process is designated, the sort

process data 20113 corresponding to the designated sort

15 process name is read (Step 21205), and by referring to the
rule and column names designated in the process data, the
processes similar to those executed when the rule and
column names are designated, are executed.

The rule data 20112 in the sort registration data

20 20111 corresponding to the rule is read (Step 21206) to
evaluate the columns in accordance with the read data.

It is checked whether the object characters are
the full character string (Step 21207), n characters (Step
21208) or characters down to the delimiting character (Step

25 21210). If the object characters are the full character

string, a full character string is used as the sort object

_(Step 21214), if the n characters are designated, the

designated number of characters are used as the sort ohject




70 APR

the character strings having the sane order, the rule data is read and the
processes at Step 21206 and follow ng Steps 10 are executed. After all the
sort processes are executed, the sort execution result is output to the
designated file (Step 21225) to term ngte this process. If the sort
process is designated, the sort proces Mata 20113 corresponding to the
desi gnated sort 15 process nane is read (Step 21205), and by referring to
the rule andStepudn2@anes addsiignathed ded imHd ingo cdey agdter, ishelegipcesses
simlar to those executed when the rule and colum names are designated,
are execut edna¥gd,r tihe dasdgpered idelihnd tdeva ohagiasttiedt iign seRuche) fapm 1
corresponding to the rule is read (Step 21206) to _evaluate the colums in
accordance WFhE €herpeigrdstying: (iS3ephddidd wiét rdeckhatedihed tehsact%er s
are the full_ character string (Step 21207), .n _characters (rSet ep 1208) or

characters dbW® F8liRdtddg FherRg t@Tar SEEH 2130 25 I IRHEe 1¥S (1€ obj ect

characters are_the full character string, a full .character string is used
as the sort OBfeRLting Ega’ffff'f)r,' if Clhﬁé'%r?t@ﬁ:atsé:&lé’rgs bﬁ'fté’r(fgi ated, the

designated n er .of. characters ar.e used as. the sort .ect, 3 R 2004 -
173 Y(Step 430niting PG Rl i UERG Bharih S WLl Aekdl fre
desi gnat ed degl i,pi,tin r.act. i earched { - 1 stdyd g
(Step 21211) gtlgmghéc%h% %ta%erl%': ﬁ:g%.er%l g's Fﬁ’e dgg'lq'lgﬂﬁtijihﬁg C alfaa(gctféeﬁ' (gslité;p
21212) . 1f theng fathetd deidlind N3 GRYPHLhA LA YP RIS (30 before

the delimting character is used as the sort object (Step 21213), whereas
if there is po2dghimting character, the

10 Next, it is checked whether the forward sort item
is designated (Step 21215). If designated, the registered
character string and the sort object character string are
checked, and if there is the registered character string,
this string is located at the position before the sort

15 result (Step 21216). |

Next, it is checked whether the backward sort
item is designated (Step 21217). If designated, the
registered character string and the sort object character
string are checked, and if there is the registered

20 character string, this string is located at the position
after the sort result (Step 21218).

Next, it is checked whether the remaining
character strings not located at the position before and
after the sort result are to be sorted in the ascending

25 order or descending order (Step 21219). If the ascending
order is designated, the character strings are sorted in

the ascending order (Step 21220), whereas if the descending

order is designated, the character strings are sorted in




full character string is used as the sort object (Step 21214). 10 hég%epﬁ%ML
I s checked whether the forward sort item is designated (Step 21215). |If
designated, the registered character string and the sort object character
string are checked, and if there is the _registered character string, this
string is located at the position beforé!fths sort 15 result (Step 21216).
Next, it is checked whether the backward sort itemis designated (Step
21217). |If deségiedeendihe ordgrsi{Bted 2harag¢ter string and the sort object
character string are checked, and if there is the registered 20 character
string, this string islfotheedvaluahéoposesiudh baf tbe thdesdes iodagled (St ep
21218). Next, it is checked whether the remainin character strings not

| ocat ed at t¥rr poéetsohubef dndigatiesather sene §§%ﬁrré§ﬁﬁp ald 220 B&dsort ed
in the ascending 25 order or descendi ng order gStep_lelg). I f the

ascendi ng JeRernext dgexiabledevehoathaPaekEFUSEPPNdS RedNgoresd 97R teche
ascendi ng order (Step 21220), whereas if the descendin ordﬁr I S.

desi gnat e, (%%eEh%&g%§ér EbRj ReCgPECsortedLFR 2§60ﬂP%n§05? 1OWIRG | he
descendi ng order (Step 21221). Lf the evaluation result by the r

desi gnat ed ﬁEﬁP?h%r€o¥ﬁHﬁaF%3iéﬁFeEEFhﬁg§5ﬁ§t8FﬁeP%(§%§b¥fff25#i£%?l%fhe

next Y11 2L YALUBLLEN PISGHL LB BEANY. USRLUNTLRC3 CReR L Atkad e
characters OgnéhPthéénéykkgglgf the next column is being designated
{Step 21224), in order to execute the next condition for

10 +the character strings having the same order, the rule data
is read and the processes at Step 21206 and following Steps
are executed. After all the sort processes are executed,
the sort execution result is output to the designated file
(Step 21225) to terminate this process.

15 This sort process part 20100 is applied to sort-
ing the kana phonetic transcriptions of the name list data
shown in Fig. 60 in the 50-kana syllabic order. First, the
sort rule is defined for sorting in the 50-kana syllabic
order.

20 Fig. 71 is a diagram showing an example of
designating the sort process registration menu of this
embodiment. As shown in Fig. 71, a 50-kana syllabic order
(21401) is set to a rule name 20600, the object character
string in the column 1 (20610) is checked to n characters

25 (21410), and the character number is set to "1" (21411}.

nom (21412) is set to the excluded object

character, and the next syllable evaluation is designated

(21413). In an input item 20631 of the column 1 in the




If the next syllable evaluation execution is not designated and theEI}APRzma
condition of the next colum is being designated (Step 21224), in order to
execute the next condition for 10 the character strings having the sane
order, the rule data is read and the prt gesses at Step 21206 and fol |l ow ng
Steps are executed. After all the soFtlg oCesses are executed, the sort
execution result is output to the designated file (Step 21225) to

term nate thioryantessrt 16hThastenr20pRdcesd peat” 2002 E 5, appl iled 't o sort-
ing the kana phonetic transcriptions of the name list data shown in Fig.
60 in the 50:3datdl syl T @bi(c )oY d2l4H ¥st., - the' Zsdmo )r'ul(@ 42 3def iated] "fhar
sorting in the 50-kana syllabic order. 20 Fig. 71 is a diagram show ng an
exanpl e of ©OEsl‘gneE14yti hereoregpsberesd regi strati on menu of this

enbodi rent. As shown in Fig. 71, a 50-kana syllabic order g21401) Is set
to a rule nane 20600, Tha-obPet® ehdragrem SBeYiRg AR EKEMBSFuRt 1 (20610)
I's checked to n characters 25 (21410), and the character gunBer 'sbsgt to
"1" (2141%) .designabing shhessQEt PEOERES eRXPHHEHCBLIERE ©&nh&PaEt EPPCHRAT t he

t syl abl luation is desjgnat 21413) . | | nput i tem 20631 of
(he. col umn JERE ¢ hokS BHRWR S0ORLE- 118+ f0r hAFUSG5F: SERGPAGPEr D8R0, a5

" (21420),."0 (i)" 4 ".5 (u)",(21422), v (We)" 3 d
Cimy " (21427557 c*7ba (e ERA) b go8rotpsthe P B b Lreranioh Bhls 2RSS, 75

?ﬁSL?nating ine %Qé&u@%gﬁeﬁén xegufLon ey gL+ L8 emRQdbutToRAl refB1ghown
g. 72, rn the sort executlon, narne
(21511) is set to an execution result file name, a
10 registered rule name "50-kana syllabic order” (21520) is
set to the rule name 21311 of the first condition 21310,
and a column name kana phonetic transcription (21521) is
set to the column 1 (21312). In this manner, the character
string excepting "-" in the kana phonetic transcription
15 column can be sorted on the one-character basis in the
order of "&", "W\, "I, ...

The name list data shown in Fig. 60 has the kana
phonetic transcription column. Even if the kana phonetic
transcription column does not exist, the sort process for

20 the name column in the name order can be executed by
registering a rule which resisters the kanji names in the
phonetic transcription order.

Similarly, the name list data shown in Fig. 60 is
applied to the sort process by a fundamental representative

25 phonetic collation defined in JIS X 4061-1996. The

fundamental representative phonetic collation evaluates by

the following five procedures.

(1) The start character of the representation




list data (21510) is set to the sort execution file name of the execuéﬂ%ﬁPRzmA

menu, a nane |ist data sort execution result (21511) is set to an
execution result file name, a 10 registered rule nane "50-kana syl abic
order™ (21520) is set to the rule nane 311 of the first condition 21310,
and a colum nane kana phonetic transcription (21521) is set to the colum
1 (21312). In this manner, the character string excepting "-" in the kana
phoneti ¢t r FRLFTPt LBnCY51EEEEAN 18ak e Cs6eEe@fon ChHETGRE-SEhalader BAS s
in the order  of "4j", "&Z", 11-51t, .... The name |ist data shown in Fig.
60 has the KIpAraphBhefieser afisEARFEdASEoREMR Ehen SOl Lo NEana phoneti c
transcription colum does ngt exist, the sort process for 20 the nane
colum in the nane order  caiPB&®executed by registering a rul e which
resisters the kanji naazs iB t he. ghonetic transcription order. Simlarly,
the nane |ist data showh'in EF&FlQ VE m&ﬁﬁlied to the sort process by a
fundanental representative netic collation defined in JIS X

4061- 19967 The fundanental ?%gFgggnﬁéf%Ve phonetic coll ation eval uates by

the follow ng five procegdures. (1) e t character of the
representation 3 0 APR gOO4§§lf&%£f}%Igh%%{s evaluated in the order of a

character class. The charaghgkrghagsriks classified as in the following. 5
10 1. Space 2. Descriptive mark

6. Unit mark
7. Arabian number
10 8. European mark
9. Latin alphabet
10. Kana
11. Kanji
12. Geta mark
15 (2) A representative phonetic transcription is
determined from the representation column and phonetic
column of syllables, and by using this representative
phonetic transcription as a collating key, the evaluation
is made. The evaluation is made for the second and follow-
20 ing syllables.
(3) By using the representation coclumn of the
syllables as a collating key, the evaluation is made.
(4) The evaluation is made by using_the phonetic
column as a collating key.
25 (5) The evaluation is made by using the
representation key as a collating key.

Fig. 73 is a diagram showing an example of the

setting in the data setting field of the sort rule for the




3. Bracket mark 4. Scientific mark 5. CGeneral mark 6. Unit mark 7. Aﬁg%ﬁQQZWA
nunber 8. European mark 9. Latin al phabet 10. Kana 11. Kanji 12. Geta
mark 15 (2) A representative phonetic transcription is determned fromthe
representation colum and phonetic colggﬂ%of syl | ables, and by using this
representative phonetic transcription col l ating key, the evaluation
I's made. The evaluation is nade for the second and follow 20 ing
syl l abl es. (8ynBpmgsitag tleprespndsdritvat iFhenss!iomr ol athion s3f |dbles as a
collating key, the evaluation is made. (4) The evaluation is nade by using
the phonet i cembedimends aAcolsharing kdig -25 35 sTHd vl atddhinEtikiie by
using the representation key as a collating key. Fig. 73 is a diagram
showi ng an e%8APM& df iFh@ssdenEichdd evaHaadst PYs&thg rﬂj-"?rCF%qltF%f(]the sort

rule for the 3.0 APR_2004 - 118 fundanental representatlve phonet
col l ation ochH PENSe h G&dren BT CAS SSHARES ﬁqqﬁya'ﬂ?t%ﬁpﬁrﬁP?LHQP?ﬁ§9§ﬁ§|on

a colum I § assign d to eval yate by t rocedure (1 col u and 2
are ass|gﬁed ?d R4 fdte 59 éu@&? R O5% assig géd £ S5 gk é

by the procedures (4) and (5). In the column 1, the object
character string is checked to n characters (21611) and the
number of characters is set to "1" (21612) because the top
character is sorted in the order of the character class.

10 The order of the character class is registered in a corre-
sponding field of the column 1 of the forward sort
character or backwafd sort character.

Fig. 74 is a diagram showing an example of the
setting in the data setting field of the sort rule for the

15 fundamental representative phonetic collation of this
embodiment. As shown in Fig. 74, the space (21701),
descriptive marks (21702, 21703), bracket marks (21704,
21705), a scientific mark (21706) and a general mark
(21707) are registered in this order, and the "geta" mark

20 at the last of the order is registered in the backward sort
character 20640 (21731).

Next, in order to pick up syllables, the delimit-
ing characters (21621, 21631) of the object character
strings are checked and "-" (21622, 21632) is defined as

25 the delimiting character. In the order of the evaluation
result by using the representative phonetic collation as

the collating key (2) and the evaluation result by using

the representation column as the collating key (3),




5 (2) and (3), and colums 4 and 5 are assigned to evaluate by the 5.0 APR 2004
procedures (4) and (5). In the colum 1, the object character string is
checked to n characters (21611) and the nunber of characters is set to "1"
(21612) because the top character is sqonted in the order of the character
class. 10 The order of the character class is registered in a corre-
sponding field of the colum 1 of the forward sort character or backward
sort charact@mbipgtignsigfaCHRERFARTEhERENGCHASELAFH d Toftheh&OdEting in
the data setting field of the sort rule for _the 15 fundanental

repr esent at | SROPA&GAGt £&e¢8F| afi BheoFodHMBSedhadimnel ANSHARYALE Fogt 74,
the space (21701), descriptive marks (21702, 21703), bracket marks (21704,
21705), a sc%%%?'??@rn%{#‘ﬁf‘E2i?ée?aahﬁaadgéﬁéFthﬁEPEte(rz% O-are

registered in this order, and the "geta" mar k 28 t. thg Iaﬁhyof t he order
is registered in the bﬁﬁkﬁﬁ?ﬁnsbptt ShEFQPPé? 2 6%69621f31).1ﬁbxt, in order
t i ck | |.ab .the.delinit-_i t 21621, 216381) _of _th

obj bct chir TS EEEFiRBe i 8 BefReiRe AgnAC 0u R o B IS 5T s2) s XBer PFRLG as
25 the delinjtj h , . f. | uats - | &,

asing the robt behd alroe GneheRet e PrafeR et 18R e g ey "B and

the eval uggi P ggghtyﬁ% 1gahgg%msnr BRr eﬁg%etdo.% oF WhHe DML lAd ng

key (3), _ _ I nations of characters are registered in
the corre- spopding fiighds 8bqkRerfahumis 2aandsRioF t(heshonwaadiggrt

character 20630 and baCkward sort character 20640. As shown in the exanple
of Fig. 74, phbfetic transcriptions of "% (a)" or "#L (ashi)".
10 Similarly, the registration is made as "&" (&, HA (a,
an)) < "2" (», HL (a, ashi)) < "A" (»<, »PE (kaku,
kado)) < "B" (%< (soku)) < "FA" (DD (tsuno)) < "K"
(%9, 2756 (yasu, yasuraka)) (21711 to 21716).

Lastly, since the evaluation is made by using the

15 phonetic column or representation column as the collating
key in the columns 4 or 5, the full character strings
(21641, 21651) are checked in the object character string,
and "-" (21643, 21653), and the sort in the ascending order
is designated (21642, 21652).

20 Fig. 75 is a diagram showing an example of set-
ting the sort process registration menu. The sort execu-
tion by the fundamental representative phonetic collation
can be realized by designating, in the execution menu shown
in Fig. 75, the registered rule name 21820 in the rule name

25 of the first condition 21310, the name (21821) in the
column name of the column 1, the name (21822) in the column

name of the column 2, the kana_phonetic transcription

(21823) in the column name of the column 3, the kana




5 registration is made in the follow ng manner. (a, an)" (21711) havaﬁdWRsz
phonetic transcriptions of "6 (a)" or " jAv (an)" in the conbination of
characters of the columms 2 and 3 has a higher order than "Z (a, ashi)"
(21712) having phonetic transcriptions qB 116 (a)" or "b L (ashi)". 10
Simlarly, the registration is nade as '""“™ "(J5, &v (a, an)) <"zZ" ( . 5
L (a, ashi)) < b (kaku, kado)) < "," (ter < (soku)) < "A" (JO] (tsuno)) <
(yasu, yasurpkapgtieivtansor2prien. (RasLly, isi fde codwdvaleds &f itdémde by
using the 15 phonetic colum or representation colum as the caollating

key in the coPuwns 4.oang, theenpar (2R8RAIt &R 3N F§ UL IGAE OF are
checked in the object character string, and "-" (21643, 21653), and the
sort in the @@teREi hg oMd&h the AbOVEnREEFEESES42 YEFIEIIRLISE B 75 is a

di agram show ng an_exanple of set- ting the sqrt process .registration,nmenu.
The sort exe®¥eCHEdANDYEL hbef ﬁﬁ&&n@ﬁ?&%sﬁeﬁﬁém%i’%ﬁ&ﬁgtqscercé:lalnatbleon

can be realized b% gesignating, In the execution menu shown in Fig. 75,
the registerE82t4FE9nane 21820 in the rule name 25 of the first condition

21310, th 21821) in the. I f I ,

(21822) 1 the col um PRaRESE e SBRUR 2CCone Baha braseds T

t I pti ' I : I . ke APR
2004 - 120  BRBREFEAne: RREEPERERoN T Sha0ay MPS T Re Cl LS s ol Lhe e

col um 4. andobepRaRBsC2LEes) dofi kit o0l AR Of drlie ciidldore 5. Wih

t he above processes, registrati and execution of the sort process
designated byrbhes4set ea@cR®ed in accordance with the designated
10 rules. It is therefore possible to execute the data sort
process specific to each user.

A data processing apparatus of another embodiment
will be described in which a database stores and retrieves
data constituted of optional elements including a character

15 string to generate an index indicating the sort execution
result.

Fig. 76 is a diagram showing the system structure
of a data processing apparatus 22000 of this embodiment. A
DB access application 22031 runs on an information process-

20 ing apparatus 22030 and a DBMS 22003 runs on the data
processing apparatus 22000. The data processing apparatus
22000 and information processing apparatus 22030 are
connected to a network 22060 and can communicate with each
other.

25 The DB access application 22031 issues a query

execution reguest via the network 22060 to DBMS 22003 of

the data processing apparatﬁs 22000. Upon reception of the

query request, DBMS 22003 accesses DB data 22011 stored in




5 realized. As described above, according to the data processing é%%&?%@@é
of this enbodinment, the rules for the sort process are registered in
advance, and the sort process is executed in accordance with the
designated 10 rules. It is therefore possible to execute the data sort
process specific to each user. A data ptdtessing apparatus of another
enbodiment w |l be described in which a database stores and retrieves

data consti tuted;of; Apid WBn&tSEBNS 48! dihi D0pPochas aag espparatusngot 0
generate an i ndex indicating the sort execution result. Fig. 76 is a

diagraﬁ1ShOMHg}éﬁ?&é&@ﬁﬁ%@&%féﬁ%é@@g &rPedidRd Ph@CESStRE gppayat us 22000
of this enbodinent”. A DB access application 22031 runs on an information
process- 20 i apparatus 22030 and a DBMS 22003 runs on the data
processi ng appar atus 22000. The data processing apparatus 22000 and

i nformation processingrapparatus 22028504k skoniegt elet oual hpewstku22060
and can communi cate with each other. 25 The DB access application 22031

| Ssues a suaiyre£XEE W hONd4 €4 Uuesdc & Siidieamed nat is 220600t an@BIBL22083 of
the data processi ng apparatus 22000. Upon reception of the query request,
DBMS 22003 agciens sesodissiaig ARfddastor22030. 30A8PEh@e04in T2¢g. d7di $ke22010
connected to the data processing apparatus to thereby execute a process
correspondi niattad phecepeiyg apprestus R00F7has a GPHgR AP shawnedote

outline struc-

2214, an I/0 controller 2212, and a communication
controller 2211. CPU 2213 executes a program of DBMS 22003

10 stored in the memory 2214 to execute a process of DBMS
22003. The I/0 controller 2212 controls to read data from
and write data in the disk 2210. The communication
controller 2211 controls to transfer data to and from
another information processing apparatus 22030 connected to

15 the network 22060.

The information processing apparatus has a
similar structure. The DB access application 22031 is
stored in a memory 2202 and executed. As the DB applica-
tion 22031 issues a query reguest to DBMS 22003, this

20 request is transmitted from a communication controller 2203
of the information processing apparatus 22030 to the
communication controller 2211 of the data processing
apparatus 22000 and to DBMS 22003. DBMS 22003 executes a
process corresponding to the request. If an access to DB

25 data 22011 is necessary, the 1/0 controller 2212 accesses
DB data 22011 stored in the disk 2210. The process result

is transferred from the communication cbntroller 2211 to

the communication controller 2203 of the information



5 tures of the data processing apparatus 22000 and informa tion proc@g$sAroifl
apparatus 22030. As shown in Fig. 77, the data processing apparatus 22000
has a CPU 2213, a nenory 2214, an |I/O controller 2212, and a conmuni cati on
controller 2211. CPU 2213 executes a progran1of DBVMS 22003 10 stored in the

menory 2214 to execute a process of DBMBZ222003. The I/ O controller 2212
controls to read data from and wite data in the disk 2210. The

comuni cat i @roced g | pp2rddusopr0dbsaha reanshed dat ahkoragdekbrtamg

anot her information processing apparatus 22030 connected to 15 the network
22060. The DB apmlicat psRC238ENg apparatus has a simlar structure. The
DB access application 22031 is stored in a nenory 2202 and executed. As
the DB applica- tion 2RD31 78siesaadiagrymr éjlestrtoibBMBh2206031 inki 120
request is transmtted froma comruni cation controller 2203 of the

i nf or mat i on aprooEsss HgbyppBrat 283022080 tbishembodimanicat Rensbomnr ahl er
2211 of the data processing apparatus 22000 and to DBMS 22003. DBMS 22003
execut es 5a raresss cothespanai pgocess hegr egpesatusf 2aA08coésshtie DB 25
data 22011 is necessary, the I/O controller 2212 accesses DB data 22011
stored in tlembdidimerty chaghe pabtesdefipitioni partaddi@drednf AoserRacn
communi cation controller 2211 to the comunication controller 2203 of the
i nf or mati on PRIE RFVDp0a seanchpaptodéd8Pnglapparatiedin2930Nakdtet ur ned
to the requestin DB application 22031. Fi 78 is a_diagramillustrating

g.
the outline 291 0% & 0¥@%S BYOCRME DOBBSTERLLAPSPBRBOARABAY. 2R &hown in

process request reception part 22106.

10 The table definition part 22101 defines the table
of the database. The insertion part 22102 inserts data in
the database and updates the index indicating the sort
execution result. The search part 22103 sorts the database
search result to execute a process of a sort execution part

15 in accordance with the designated contents of the sort
process.

The rule definition part 22104 defines a sort
rule indicating the sort object in the column to be
referred to during the sort process and the sort order.

20 The sort process registration part 22105 designates the
sort process representative of the column to be referred to
during the sort process and the rule used by the referred
column during the sort operation, and generates the index
indicating the sort execution result for the sorted data.

25 The process request reception part 22106 receives a process
request 22110 to the database.

A program for realizing the_functions of the

table definition part 22101, insertion 22102, search part



5 Fig. 78, the data processing apparatus 22000 of this enbodi ment h3$ &PR 2004
table definition part 22101, an insertion part 22102, a search part 22103,
a rule definition part 22104, a sort process registration part 22105, and

a process request reception part 22106. 10 The table definition part 22101
defines the table of the database. Thel?Zdsertion part 22102 inserts data

in the database and updates the index indicating the sort execution

result. The Zxarxh mard AN SD6k Spdhe TalebassorseprebeEesubikergxecut e
a process of a sort execution part 15 in accordance with the designated

contents of tiwen goatt 0 Tessnd Theocese defeptionnppatt222404rdepeses a
sort rule indicating the sort object in the columm to be referred to
during the suortely cresshantbtédhepsoresvinigrapR®rItes sBEO0OPr dsessored in
regi stration part 22105 designates the sort process representative of the
colum to be refferags nedidursugh tde sofP-pPcess hoddeteinubhemagedthy t he
referred columm during the sort operation, and generates the index

i ndi catirig tdislsort thecuikon arduthefeaftér toaded dnta. meBoTietpr beess
request reception part 22106 receives a process request 22110 to the

dat abase. A ewespted f orThesterage thediwnciebnsteringetheapresgem RAYiI on
part 22101, insertion 22102, search part 3 0 APR 2004 - 123 22103, rule
definition p toREL&ecwrdlng Jeedsa r@hf EeFent t fHAMpabPrR9¥105 and process
reception part 22106 respec- tively of the data gro essin ageara us ﬁZOOO
is stored in a storad®eRditfmRIRFESS TeTFeRoM 4ht0| 3B FAVEInaYnELFC

process reguest reception part 22106, DBMS 22003 analyzes
10 the reguest to activate the table definition part 22101,
insertion part 22102, search part 22103, rule definition
part 22104, and sort process registration part 22105.
The DB data 22121 contains DB information 22122,
table data 22123, and index data 22124. The DB information
15 22122 includes table information 22125, column information
22126, index infermation 22127, rule information 22128,
sort process information 22129 and the like.
The table information 22125 is added with
information when a table is formed, and set with a table
20 name, the number of columns and the like. The column
information 22126 is also added with information when a
table is formed, and set with the name of a table consti-
tuting columns, a column name, a column data type and the
like. The index information 22127 is added with informa-
25 tion when an index is formed, and is set with the name of a
table for which the index is formed, a column name and the
like. The rule information 22128 is added with information

on the sort rule by the rule definition part 22104. The



5 disk or the like, and thereafter |oaded in a nmenory to be executed.5 THER 2004
storage nedium for storing the programmay be other recordi ng nedia

different from CD-ROM Wen the process request 22110 is received by the
process request reception part 22106, DBVMS 22003 anal yzes 10 the request

to activate the table definition part-22281; insertion part 22102, search

part 22103, rule definition part 22104, and sort process registration part

22105. The BBrdatparci¥sd]l nofdahasidB 20fpgmagi s8d221%21ht ahkendatac22323,
and i ndex data 22124. The DB information 15 22122 includes table

i nf or mat i on t2X025, tcalhiih itHersmtt+ opro2@dR6isi ndgxsteredpaki enldan27, rule
I nformati on 22128, sort process information 22129 and the |ike. The table
i nf ormati on A2 %rid addelk wdre byfoheatdon phetesast abhestsatoomegarand
set with a table 20 nane, the nunber of columms and the |like. The col umm
Informati on2230Z6 is al so added with information when a table is forned,
and set with the nane of a table consti- tuting colums, a colum nane, a
colum d&ta type and theeta ldkecadhegémeextedf vabbei ba 2262&di snatldled with
informa 25 tion when an index is fornmed, and is set with the nanme of a
tabl e for whiadd e atiandadd 13 f dFnedsearchl pamt nd2k03angicke upi kbe The rule
I nformation 22128 is added with information on the sort rule by the rule
definition F&kumgp ita ThRIS thaPRPeodion 1parts210pr sEe58si KPEr AatRen
22129 is added with the name of a table to which the sort process is

regi st ered, TS HRT it 2h 4 0 ddedebiyht eIQEREtpPBCEESNr ERPstrati on

art 22105.
P index is generated, this information being used for search-

10 1ing data at high speed.

Fig. 79 is a flow chart illustrating the opera-
tion by the table definition part 22101 of this embodiment.
With reference to Fig. 79 and following drawing, each
function of the sort process by the database system of this

15 embodiment and each function of DBMS 22003 related to the
sort index will be described. The manipulation function
regarding the sort process and the sort index includes
table definition, insertion, search, rule definition, sort
process definition and the like. As the process request

20 22110 is supplied to DBMS 22003, a manipulation function
process for the process request 22110 is executed.

Fig. 82 is a diagram illustrating the outline of
the table definition process of this embodiment. The table
definition process will be described with reference to

25 Figs. 82 and 79. The process request 22110 as well as the
name 22601 of the table to be formed, the column name 22602
of a column constituting the table, the column data type

222603 and the like is sent to DBMS 22003. DBMS 22003



5 Data of each generated table is stored in the table data 22123. Thi0 APR 2004
search part 22103 picks up the colum data, and the insertion part 22102
stores row data. The index data 22124 is added with information when the

i ndex is generated, this informati on being used for search- 10 ing data at
high speed. Fig. 79 is a flow chart i4+l1l&irating the opera- tion by the
table definition part 22101 of this enbodinment. Wth reference to Fig. 79

and fol | ow Bgad#3wsnghedeudunctdan witdd e mortani ocnss: by 1he gatabase
system of this 15 enbodi nen and each function of DBVS 22003 related to the

sort index wphlpibeodeser ithed.+abie MM WAl 10N fHe1cdd Dinn Ie@@s€l ngnd he sort
process and the sort index includes table definition, insertion, search,

rul e definithenliker to pMRCasHldefinidrimenrt iand 14123 i ke.tihs pheipf oarss
request 20 22110 is supplied to DBM5S 22003, a mani pul ati on function

process fortiba pracesystequeiI@AL1Grd xerWdis fhe. t82 ¢ snameli agr am
illustrating the outline of the table definition process of this

enbodi meit . 27keé 1t altlod umlemianies @2 lr2ocess 28413 beardbsorlived datd twhes ence
to 25 Figs. 82 and 79. The process request 22110 as well as the name 22601
of the tabl @26434benbo2iZéd,5 ttre e wol ureme rgf260@at ofn &2 2102 unn cometPB ut i ng
the table, the columm data type 222603 and the like is sent to DBM5 22003.
DBVS 22003 3ndoapRtigod 221235 (Sed WZ8Pd)he request, activates the table
definition part 22101 to add the table nane 22611, the col um nunber_ and
the like to the tabl eFiisf-orffatifor B dh HHODBITHERE e (9ol 228 20f (St ep

22301), and al sq adds the table nane . ) . .
- the insertion process of this embodiment. Fig. 82 is a

10 flow chart illustrating the operation by the insertion part
22102 of this embodiment. The data insertion process will
be described with reference to Figs. 83 and 82. The
process request 22110 as well as the name 22701 of the
table in which data is inserted, column data 22702 and

15 22703 to be inserted into each column and the like is sent
to DBMS 22003. The column data type includes an integer
type, a character type and the like, and data corresponding
to each data kind is designated to the insertion data.

DBMS 22003 analyzes the reguest, activates the

20 insertion part 22102, acquires the table information 22125,
column information 22126, and index information 22127
corresponding to the table name 22711 from the DB informa-
tion 22122 (Step 22411), and by referring to the column
information 22126, stores the column data 22712 and 22713

25 in the corresponding table data 22123 of the DB data 22121
(Step 22412). By referring to the acquired index informa-
tion 22127, and if the index is being added to the inserted

table (Step 22415), the index is updated (Step 22416).



5 22611, colum names 22612 and 22613, and columm data types 22614 ég&PRZMﬂ
22615 to the colum information 22126 in the DB information 22122 (Step
22302). Fig. 83 is a diagramillustrating the outline of the insertion

process of this enbodinment. Fig. 82 is a 10 flow chart illustrating the
operation by the insertion part 22102 bd6t+his enbodi nent. The data
i nsertion process will be described with reference to Figs. 83 and 82. The

process request 22110yag . welg ias o ke N 23R the odebise i of whieh data
is inserted, colum data 22702 and 15 22703 to be inserted into each col um

and the |ikgok$s $eBtesls0 deBNh id2Q03.ofTha iepl enBodigient yperigicl ggless am

I nteger type, a character type and the |like, and data corresponding to
each data kifhdwi ehdesi gnatwesd rtax irfte 1S eigd it Uad sy DBMS 22D83dehihyzes the
request, activates the 20 insertion part 22102, acquires the table

i nformationt28h2partcQl2uroy ioff ariied i embctPindnt andrliedexl e ndef imitoon 22127
corresponding to the table nane 22711 fromthe DB informa- tion 22122 (Step
22411), &ndphrpcesfkeniilig Heo ddwer cidadnwitimforheténre 224 2Bigst of €sandie
columm data 22712 and 22713 25 in the corresponding table data 22123 of the
DB data 22188. (Shepp22tErs maueasterdd g tas twel hoy®i ¥o@ Ywbex i nf or ma-
tion 22127, and if the index is being added to the inserted table (Step
22415), t heipf@smaitdomdarcd stdpr 7mme)23 8 aprbeozett 15616 +g. 286 is a
di agram showi ng the outline of the sort process, definitjon fé Bgis

enbodi nent . TEGGStEgedy £bIeTw YHHACHSY FtF R nntAEmdhePRt £ 3R hY the rule

defin - ti onpart, 22108 of U s, TBpYL IEOL s T50f¥) S, eLiol 84eE

10 character 23004, a next syllable evaluation flag 23005 1is
sent to DBMS 22003.

DBMS 22003 analyses the request, activates the
rule definition part 22104, and adds, to the rule informa-
tion 22128 in the DB information 22122, the information

15 such as a rule name 23011, object character string informa-
tion 23012, ascending/descending information 23013,
ascending/descending information 23023, an excluded
character 23014, an excluded character 23024, a next
syllable evaluation flag 23015, and a next syllable

20 evaluation flag 23025 (Step 23201).

Fig. 87 is a diagram showing the outline of the
sort process definition of this embodiment. Fig. 83 is a
flow chart illustrating the operation by the sort process
registration part 22105 of this embodiment. The sort

25 process definition will be described with reference to
Figs. 87 and 89. The process reguest 22110 as well as the
name 23101 of a sort process to be registered, the name

23102 of a table to be sorted, a name 23103 of a sort rule



5 process will be described with reference to Figs. 86 and 88. The @bakk 0
request 22110 as well as the rule information such as the name 23001 of

the sort rule to be registered, object character string information 23002,
ascendi ng/ descendi ng i nformati on 32003, an excluded 10 character 23004, a
next syllable evaluation flag 23005 is 14ént to DBMS 22003. DBMS 22003

anal yses the request, activates the rule definition part 22104, and adds,

to the rul etiohfey mpplticd, 2028 mdrhes DB 10¥ it 2 D10 22422, théelike is

i nformati on 15 such as a rule nanme 23011, object character string inform-
tion 23012, sas@enrd ngddesooud.ng i nformati on 23013, ascendi ng/ descendi ng
I nformation 23023, an excluded character 23014, an excl uded character
23024, a next syll| ablppMyvaamtil amdlvee 3, randest nextt sybtabl €heo

eval uation flag 23025 (Step 23201). Fig. 87 is a diagram show ng the
outline of tslhert gordcemsoassy sdefdtmdn graot 2185 endbodi adds, FPgthgospsta
flow chart illustrating the operation by the sort process registration
part 22165 giradess enrbodimarion THEl 39rin 2eherkReinieanabienodl Wl de
described with reference to Figs. 87 and 89. The process request_ 22110 as
wel | as the prvgas 23Ewe of3ld sora trlkeskan® bdlldgi 5ebPc@amehelpbhd 23102

of a table to be sorted, a name 23103 of a sort rule 3 0 APR %98% - %é? to
be appl i ed, 3@ Fil Fmze hugp paRes 233b5! ankd her | $%E&2F s2Pded ' DB

22003. DBMs 22003 anigﬁges the request, activates the hsortdgrocess
regi strati ofhfarkikD 10 emd Wk, %8 t3kSQoR¢ds, to the 1ndex

information 22127 of the DB information 22122, the table
10 name 23112, rule names 23113 and 13123, column names 23114,
23115, 23124 and 23125, and the like (Step 23311). The
rule information 22128 designated to the rule names 23113
and 23123 is acquired (Step 23312), and by referring to the
table designated to the table name 23112, the index of data
15 to be sorted is generated (Step 23313).

Fig. B4 is a diagram illustrating the outline of
the table search process by using an index of this embodi-
ment. Fig. 81 is a flow chart illustrating the operation
by the search part 22103 of this embodiment. The data

20 search process will be described with reference to Figs.
84, 81 and 85. The process request 22110 as well as a name
22801 of a table to be picked up, a search item 22802, and
a sort designation 22803 is sent to DBMS 22003. A column
name of the table to be picked up is designated to the

25 search item 22802.

For the sort designation, either the sort rule
and the column name corresponding to the rule are

designated, or the sort process name already registered by



5 process information 22129 in the DB information 22122, a process néﬁ%APleﬁ
23111, a table nanme 23112, rule nanes 23113 and 23123, col umm nanes 23114,
13115, 23124 and 23125, and the like (Step 23310), and al so adds, to the

i ndex information 22127 of the DB information 22122, the table 10 nane
23112, rule nanes 23113 and 13123, col names 23114, 23115, 23124 and
23125, and the like (Step 23311). The rule information 22128 designhated to
the rul e natbe 23¥13 praywesE3 TASy st ot ek (Beepg288d@), and by referring
to the table designated to the table name 23112, the index of data 15 to
be sorted is generat ed®EMR @2 UBREB)alFias B isequeltgradh ivatesrbbieéng t he
outline of the table search process by using an index of this enbodi-

nment. Fig. 8gairsha fardw 2H4r, idndistaquirgs tihee oparbe i ohforpathensdalt ¢h
part 22103 of this enbodinent. The data 20 search process wi |l be described
with ref er efed nespRingsing 84 Wie dib 185 name H2bebsand iR stCI9RR0 as wel |
as a nane 22801 of a table to be picked up, a search item 22802, and., a
sort desPgnaNTOIMEIEEY 22 l9ntd e DENESD oD Ehey SRR 1HERe 6f 5t he?Plbl e

to be picked up.is designated to the 25 search item 22802. . For tae ort
desi gnat i on2281Ghdr A ENSHMB (NP THAA M bt Untt> Helre? €of F éspBh iﬁss?o t he

APR 2004 - SSBUHE SO HER RO IOR | h 7L HeLt Yiat B0, LEBVE 35003
PPN NG TR e e i R
col um 22522). The sort designation is checked (Step 22523), and
10 if there is no sort designation, the column data 22821 and
22822 is acquired from the table data 22123 and the result
is returned (Step 22525).
Fig. 85 is a diagram illustrating the outline of
the table search process using the index. If there is the
15 sort designation, it is checked whether the designation is
a designation by the sort rule and the column name corre-
sponding to the rule or a designation by the sort process
name (Fig. 81, Step 22530). If the designation is a
designation by the sort rule and the column name corre-
20 sponding to the rule, the rule information is acquired
(Step 22531), and it is checked whether the index capable
of being used for the designated sort is present (Step
22532). If there is no such index, the column data 22821
and 22822 is acquired from the table data 22123 (Step
25 22533), the sort process is executed in accordance with the
rule (Steps 22830 and 22534) and the result is returned
{Step 22525). 1If thére is such an index, as shown in Fig.

85, the index data 22124 is referred to and the column data



5 i nformation 22126 designated to the search items 22812 and 22813 fr o APR 2004
the DB information 22122 (Step 22521), and also acquires the index
information 22127 related to the sort designation 22814 fromthe DB
information 22122 (Step 22522). The sori designation is checked (Step
22523), and 10 if there is no sort de§ib%%tTon, t he col umm data 22821 and
22822 is acquired fromthe table data 22123 and the result is returned
(Step 22525)22%4)y.amb 313°2¢ disigpequ itédisirat i ige t bebbeat8aha 2E12Bhent abl e
search process using the index. If there is the 15 sort designation, it is
checked whetti® Qreliexf g i brdex 6Sders ghd?3onahy 2RB36Dst andl thand t he
col um nanme corre- sponding to the rule or a designation by the sort
process nafe{Hily. iBrewiEpeP26305r 3252he- designation is a designation
by the sort rule and the col um npanme corre 20 sponding_to the rule, the
rule information is acguittR d¢steppodEm1is andesianatinacRedtiReBREE the

i ndex capable of being used for the designated sort is gresent (St

22532). I (FASEIS HQuCHT 5t BHRSEHT uhh! QEPat 29824 15%6\9%52%;
coau 1o {1 omghe LabLe Aty 20120 (8 0B The RS LS e SRl (REReR b
Lo L Do SR o Cnd iR AP e OB, BOS B D
2008~ 20, MG 180 LI ORALE o danes gt ke
(Step 22525),, 143 tiig d6Si GARLS 08 I h@ fe5e9NpstOPsPY2586 aRAt 22536),

10 and the result is returned (Step 22525).

With the above processes, it is possible to
register and execute a sort process designated by a user,
to generate an index for the sort process, and to access
the sort result by using the index at high speed.

15 As described above, according to the data
processing apparatus of this embodiment, a rule fcr the
sort process is registered in advance and the sort process
is executed in accordance with the designated rule. It is
therefore possible to execute a sort process specific to

20 each user.

According to the data processing apparatus of
this embodiment, an index for the sort result by the rule
designated by the sort process is generated, and so the
sort process by the rule designated by the sort process can

25 be executed at high speed.

According to the invention, in a data processing
system capable of accessing data of a plurality of

different kinds, it is possible to select and execute a



5 process nane, the sort process information 22129 and rule infornaﬁﬂbﬁPRzmm
22128 is acquired (Step 22535), the index data 22124 corresponding to the
sort process is referred to, the colum data 22921 and 22922 is acquired
fromthe table data 22123 in the order, of the index (Steps 22930 and
22536), 10 and the result is returned’(%%Qﬂi'ZZSZS). Wth the above
processes, it is possible to register and execute a sort process

desi gnat ed Hpta pseresstiogyapgaates van imdecdmiande wkth Procéats whEt o
access the sort result by using the index at high speed. 15 As descri bed
above, accotfdi ig thetried odat pogsriddes sin@rappaatastwiction ehtpiPaeht a
rule for the sort process is registered in advance and the sort process

i s execut eding dater danecomindandse widgdi @eathediatd ind. s therefore

possi ble to execute a sort process specific to 20 each user. According to
the data processing apparatus of this enbodi nent, an index for the sort
result by the rule designated by the sort process is generated, and so the
sort process by the rule designated by the sort process can 25 be executed
at high speed. According to the invention, in a data processing system
capabl e of accessing data of a plurality of different kinds, it is
possible to select and execute a 3 0 APR 2004 - 130 data processing
apparatus in accordance with the data hind. It is therefore possible to
provi de a function of process- ing data in accordance with each data ki nd.
3 0 APR 2004



- 131 WHAT IS CLAIMED I'S: 1. A data processing nethod capabl e of acé%gngéMA
a plurality of data of different data kinds by discrimnating between the
data kinds through classification into a natural |anguage such as Engli sh
and Japanese or through another nmethod, conprising: a first step of

sel ecting data processing neans for exédlting data processing such as

regi stration and search, in accordance with the data kind; and a second
step of exegmrmg g hEL.EMED pr®cessi ng by the data processing neans
selected at said first step. 2. A data processing nethod according to claim
1, further lconpri si ngs addta rprsteps dig exechibd ngapiiel dadhi apcesessgng
suitable for the data kind by the data process- ing neans in the data
processi ng alwwalditsecohddst @pof 3diAf elndé st pdataskings ney hdilsarénidahyngo
claiml1, further conprising a fourth step of selecting the data

processi ng mednveat e ddtiaskisdeptimowsh ngl ass yf acéthdnetdntdata kind as a
process object. 4. A data processing nethod according to claiml1, further
conpri si ng aafiunadl stapmwige whieph a2 cippebish oandafapapedeedsi hErPYIhssued
to the data processing neans selected at said first step, changing the
request in aPCHREINREWHeGD, ¢PRPHBEH %I nd to be processed by the data
processing neans. 5. A data processing nethod according to claiml,

further conprising in & &hESt sSRPR MO Het froBC Bl xEAt 3t BEOBFSS &8Pt PRE Fesul t
data of the data rocesyrgkég t he data rg&gﬁsggngegEgQEagt saggdsecond

step, and géfér KPR ¢ OPHPEE 2DH20 1on

search, in accordance with the data kind; and

a second step of executing the data processing by
the data processing means selected at said first step.
2. A data processing method according to claim 1,
further comprising a third step of executing the data
processing suitable for the data kind by the data process-
ing means in the data processing at said second step.
3. A data processing method according to claim 1,
further comprising a fourth step of selecting the data
processing means at said first step by using only a limited
data kind as a process object.
4. B data processing method according to claim 1,
further comprising a fifth step of, when a request for data
processing is issued to the data processing means selected
at said first step, changing the request in accordance with
the data kind to be processed by the data processing means.
5. A data processing method according to claim 1,
further comprising in a data search method a sixth step of
editing result data of the‘data processing by the data

processing means at said second step, and generating search



- 132 result data of a data search process. 6. A data processing net%%&PRzma
according to claim5, further conprising a seventh step of translating the
result data of the data processing by the data processing neans at said
sixth step into another data kind and gg@grating the search result data of
the data search process. 7. A data proc ing method according to claim1,
further conprising in a data registration nethod: an eighth step of

sel ecti ng t resddtta datecasSingatrearsaath seia-$¢ss st step in accordance with
the data kind of a registration object; and a ninth step of executing the
data registfation by Psalatasaeares’s g melinedsaterrdeagstat csaid 8econd
step, wthout translating data of the registration object. 8. A data
processi ng FEIHEEIa RN Find T1LeveIth Fiep Hef oapsiat hggi hha BESASE of
registering data consti-_ tuted of partial data: a tenth step of generating
regi stratiofladé@ £ Fhodatayipiesesr i LY dihe ik sBT AgeHF sBEdUFANE 0Pt each
data kind, fromthe partial data; an eleventh step of generatin dat a

i dentifier SEdidgfeldth &SRO AP ST i 97f 2 Heliht 20 dBRRFFRELD otPRe
' ogi St r| ng SRS o GTR (G (3 sy THER RS TR OLEREFTg" oans. 6. A data
processl g BEChou 2Coql UG, LKA B aLUAICLoSOIRILY! 08, bR 303t
search resu@hf%ﬂ%f“%%ﬁ%%k%ing in a data registration method:
an eighth step of selecting the data processing
means at said first step in accordance with the data kind
of a registration object; and
a ninth step of executing the data registration
by said selected data processing means at said second step,

without translating data of the registration object.

8. A data processing method according to claim 1,

further comprising in a method of registering data consti-
tuted of partial data:

a tenth step of generating registration data to
be registered to a data processing procedure for each data
kind, from the partial data;

an eleventh step of generating a data identifier
unigque in a system, and setting the data identifier to the
registration data generated at said tenth step; and

a twelfth step of registering the registration
data by the data processing means.

9. A data processing method according to claim 8,
further comprising in a data search method a thirteenth

step of generating at said sixth step the search result




- 133 data frompartial data constituting data having a sane data 3.0 APR 2004
identifier, in accordance with the data identifier set at said eleventh
step. 10. A data processing nethod according to claiml1, further
conprising a fourteenth step of referring to a correspondence table
representative of the data kind and thé>dafa processi ng neans, and
sel ecting the data process- ing neans by acquiring identification
i nformati on dsfta Heromlagar piabedstagcorahstbyingi dgteéhbadang ki sémasdatkey,
at said first step. 11. A data processing nethod according to claiml,
further conprdeditnigt texfi firerrtosdapcefwithrthendataeidanhifpescessi A neans
capabl e of executing the data processing, acquiring the data kind of the
sear ched andadiet eskeeniat aSt@Pocessi ng means, and sel ecting the data
processing neans in accordance with the acquired data kind, at said first
step. 12. Aldata processidtp nREPoEsatesr BERBCdoaerarding tpuFdRdm 1.
conprising: a sixteenth step of selecting the data _processing neans
corr espondi APHP X KIPHLRS i FeUERPEBrR BFeBePhgrefrARIPSt &8 from a
first data kind of data of a process object, .at s?id first s%gﬁ; ang a

i Rd 8P9t he

sevent eent h S THONGERT at e t FePtatanbet ke ©ofi Fie data

CySt om capaBItE §1° ARSI I 48 ISHOA 11§ 01 CAAPA PIaFPPeFare BACECRERGS by

di'scrim nat iir}ﬂ; %neoarﬁb‘sp%yzogcd'quiring identification information of the
data processing means by using the data kind as a key, at
said first step.
11. A data processing method according to claim 1,
further comprising a fifteenth step of searching the data
processing means capable of executing the data processing,
acquiring the data kind of the searched and detected data
processing means, and selecting the data processing means
in accordance with the acquired data kind, at said first
step.
12. A data processing method according to claim 1,
further comprising:

a sixteenth step of selecting the data processing
means corresponding to a second data kind capable of being
translated from a first data kind of data of a process
object, at said first step; and

a seventeenth step of translating the data of the
first data kind of the process object into data of the
second data kind.

13. A data processing system cépable of accessing a

plurality of data of different data kinds by discriminating



- 134 Dbetween the data kinds through classification into a natural 50 APR 2004
| anguage such as English and Japanese or through another nethod,
conprising: first means for selecting data processing neans for executing
data processing such as registration an search, in accordance with the
data kind; and second neans for executing the data processing by the data
processi ng neans selected by said first nmeans. 14. A data processing system
accordi ng t &EHESA e dafd HentoihTevel alespbi ication BRBYrami ng
interface for designating the data kind of a process object by using an
execution eﬁﬁﬁqﬁﬂﬁ;iaﬂﬁﬂﬁﬁﬁﬂ%ﬂ%%n%ﬁl@%ﬁﬁ¥%ﬂsaﬁﬁeJﬁﬁﬁ%ﬁsﬁr6Ee§gFﬁ§98nd

I ndi cates an execution environnent of the data processing. 15. A data
processi ng SPARHRLARGRIhy TPRYIEFHAB, further conprising an application
progranmm ng interface for des“ggg%ing tﬁe dat a $ind b% using an attribute
of a variable which str¥s A O e Pbfetd . PHRCCRAS 488 a™prBEessi ng
systen1accoggin%a{o %yainuﬁg wherei n, t he application €ro rannina
interface déSfgmREY-4HE BEA BEAF IS FF At St 19 b Eb+O8 68F abl e

whi ch stores tial_ d nstituting .data of a.proc object. 17. A
dat a procesg’lenagr%;hysfienmag%%oorrc%%%e t‘blol% g?}ﬁ?al%taf]gyg‘%érgﬁénpri sing an

appl fcat!on programn Ne.dUPHEess |y SeSlODAhd Nhd NS 2 BrbLBdsifg! B

data of a process type a processing systemaccording to claim

L o R SR A BT 0, Y88 g5 LA Epette. a2
14. A data processing system according to claim 13,
further comprising an application programming interface for
des ignating the data kind of a process object by using an
execution environment variable which controls the data
processing and indicates an execution environment of the
data processing.
15. A data processing system according to claim 13,
further comprising an application programming interface for
designating the data kind by using an attribute of a
variable which stores data of a process object.
16. A data processing system according to claim 15,
wherein the application programming interface designates
the data kind by using an attribute of a variable which
stores partial data constituting data of a process cobject.
17. A data processing system according to claim 13,
further comprising an application programming interface for
designating the data kind to the data of a process type.
18. A data processing system according to claim 17,
wherein the application programming interface designates

the data kind of partial data constituting the data to the



- 135 data of a process object. 19. A data processing system accordi Ad ARR 200k
claim13,. further conprising an application programmng interface for
designating the data kind of a process object in accordance wth a kind
constituted of a plurality of element such as a l|ocale including a

| anguage, a district and encode. 20. A ¥t a processing system according to
claim 13, further conprising an application programmng interface for

desi gnati ngdéhe ddt & pypeesfs ohpreadess result by a variable such as an
indicator. 21. A data processing systemaccording to claim13, further
conpri sing &%correspoddeiada trasicesstiorg ray s tdmramcond iong dre tdiea dat b3 ki nd
and a correspondi ng data processing neans for executing the data
processi ng BRrtherdSORMiLsdng Zn aPlakCs thrgt et SRR D L et aF a1 gt @ o
claim 10, further conprising an eighteenth step of editing the

cor r espondef€8 1GABItd NGe fhds ifttat iKAADO% He REAGESS P igkl 1heageREcance
processi ng neans. 23. A storage nediumstoring a programand data for a
dat a proces¥ih§ Sysidd CanaH U&Eda&;esasiﬁgdl%ﬁ%pﬁﬁfa?gt%l%?enﬁa?‘é&bfas a
different data kinds by discrimnating between the data kiqgs t hr ough

cl assi fi cat 18628t ¢ & Lvetif%al2 | r SUEhSETENY 3% SP9Rpanese or

t hrough anot her nethod, the ro ramlincluqén t he %édes {8rél£iﬁsi3neans
for selectiff-data pr&bé§§¥hép IS S YRETIt TP WA 2T procesdihg  such as

oS OB Sy RSO 40 ol 0n08e s Ok
designating the data type of a process result by a variable
such as an indicator.
21. A data processing system according to claim 13,
further comprising a correspondence table storing informa-
tion on the data kind and a corresponding data processing
means for executing the data processing of the data kind.
22. A data processing method according to claim 10,
further comprising an eighteenth step of editing the
correspondence table representative of the data kind and
the data processing means.
23. A storage medium storing a program and data for a
data processing system capable'of accessing a plurality of
data of different data kinds by discriminating between the
data kinds through classification into a natural language
such as English and Japanese or through another method, the
program including the codes for:

first means for selecting data processing means

for executing data processing such as registration and
search, in accordance with the data kind; and

second means for executing the data processing by



- 136 the data processing neans selected by said first nmeans. 24. A 3] APR 2004
collation processing nethod for sorting records by collating collating
keys corresponding to colum values, conprising the steps of: acquiring an
identifier of a collating key corre- sponding to col unmm val ues of

eval uation objects by using a collatioh3frethod designated by a sort
request, and requesting for a sort process using the collating key; and
referring tadeheiaae ltdd@s&yg inkemd fieedyed ey ssedtfiret, meshbating
record identifiers for identifying records storing the columm val ues by
using the cgd.ating keyoknsk sar tprmecédei ngcnethodefvr f sersinogr respoasgi ng
to the colum values in accordance with the collation nethod. 25. A
col | ati on processliieg: Ireanso Bsoin ngey» cbaresp@ddingetei acohuphuvaliey, of
collating keys corresponding to the columm values are stored as

mul ti di nensicenredr idaitrey el stegesh @bl | ating key in the nmultidi mensional data
is shared by different collation nethods. 26. A collation processing neans
according to claim 24cduitiey aonptesthfier setpa ofoliwbang kerofarre-
inserted, registering the collating key corresponding to the colum val ues
cor r espondi repansling tecelumevalnesd| ¢ht¢onl pebies sehjeappabPXt g1 Pera
sorting records by collating collating keys corresponding to colum

val ues, conpralsiatgionm methed | des HeRerd bnie $OFt aEgUReFhg aRdi denti- fier
of a collating key corresponding to colum val ues_ of gya uatign ngegts by
using a col IERIYH HEthotPTeRi bt RF X BSAPEE dBgnthe collating key; an

referring to the collating key identified by the
identifier, collating record identifiers for identifying
records storing the column values by using the collating
key, and sorting the record identifiers corresponding to
the column values in accordance with the collation method.
25. A collation processing means according to claim
24, wherein a plurality of collating keys corresponding to
the column values are stored as multidimensional data, and
each collating key in the multidimensional data is shared
by different collation methods.
26. A collation processing means according to claim
24, further comprising a step of, when a record is
inserted, registering the collating key corresponding to
the column values corresponding to the record.
27. A collaticn processing apparatus for sorting
records by collating collating keys corresponding to column
values, comprising:

a collation process unit for acguiring an identi-

_'fier of a collating key corresponding to column values of -

evaluation objects by using a collation method designated



- 137 by a sort request, and requesting for a sort process using th&0 APR 200k
collating key; and a sort processing unit for referring to the «collating
key identified by the identifier, collating record identifiers for

i dentifying records storing the columm | ues by using the collating key,
and sorting the record identifiers coFré§§oﬁding to the colum values in
accordance with the collation nethod. 28. A conputer readable storage
medi um st orilplY) @ SProgragvest azsenpegeesitdald fioxg af $ReEtt BISSESS Wit i on
processi ng apparatus for sorting records by collating collating keys

cor respondi nghe ocedblakingaka®s, anfe program conprising the codes for: a
collation process unit for acquiring an identifier of a collating key
correspondi ng to col und SQELUREOEESEFARBUNDILEN 168) &feBWNgsity ol | ati on

met hod designated, by a sort request, and requesting for a._sort. process
usi ng the cd??%}?ﬁﬁnﬁe§?yahéeﬁtééﬁﬁdppﬁc§§§iﬁSQRﬂHfiﬁﬁ" F@ﬂéFWPﬁﬁpto t he
col lating ke ide&tlfied.?g the _identifier, .collatin recaor.d iq:ntifiers
for identifyrRGCFRcorBRtLEdFFRgIPRe 1AL I VS E@?ﬁisua g tHe €6l I ating

" actor darteL B n TP hERoPY ot FOROET R0 L8 ACIAY pr e S Tt Of

in accordanc® rocessi ng thod of

executing StoLagesA0fient PILEUAL AT AabacaaRstidl el of ARl hanaloe! srent

i nclud- ing a character , conprrsing the steps o fining a sort
rule indicatifgofashel QRERCENE! c319a£8Bn2R@4 noa.
28. A computer readable storage medium storing a
program for a computer realizing functions of a collation
processing apparatus for sorting records by collating
collating keys corresponding to column values, the program
comprising the codes for:

a collation process unit for acquiring an
identifier of a collating key corresponding to column
values of evaluation objects by using a collation method
designated by a sort request, and reguesting for a sort
process using the collating key; and

a sort processing unit for referring to the
collating key identified by the identifier, collating
record identifiers for identifying records storing the
column values by using the collating key, and sorting the
record identifiers corresponding to the column values in
accordance with the collation method.

29. A data processing method of executing storage and
retrieval of data constituted of optional elements includ-
ing a character string, comprising the steps of:

defining a sort rule indicating a sort object of
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designating a sort process representative of a columm to be referred to
during sorting and a rule used for sorting the referred colum; and
executing a sort process in accordance ﬁﬁhh contents of the designated
sort process. 30. A data processing net 3 according to claim?29, wherein
the sort rule is defined which contains a byte |ength of data of sort
obj ects and eplumms tvaibperepfescad tatidveing shetiogt apddér soIt. OACgaAta
processing nethod according to claim?29, further conprisin%_a step of
generating an i ndex indfeagPaging 30FPrExPEACEBA Fepursensatixejgifaa
processi ng apparatus for executing storage and retrieval of data
constituted 1 YpRi bPabe cref@r¥ed tAcAUHLRG BOERAPEcRBA &t FUAG USERApILPS ng:
arule defining unit for defining a_sort rule indicating a sort object of
col ums to BP¥etedreletbeigLFPAgCebERPAg2AAd a sort order; a sort process
registration unit for desi nating a sort Eéocess representative. of a

colum to be referred UL PRg¥sBPEFnBTBRESE H0I 8GEEGGF &6rth ng the
o o AT PR SRR SFETRILED MRk foberE 10 2 ST process
][ﬁgﬁibgﬁssgggggagdg“g‘ %ﬁé izggﬁéesgﬁﬂgrﬁ}B‘cHBdaaEBHBH&% Q" Jigakd 2lon9
wherein the sort rule is defined which contains a byte
length of data of sort objects and a data train represen-
tative of the sort order.
31. A data processing method according to claim 29,
further comprising a step of generating an index indicating
a sort execution result.
32. A data processing apparatué for executing storage
and retrieval of data constituted of optional elements
including a character string, comprising:

a rule defining unit for defining a sort rule
indicating a sort object of columns to be referred to
during sorting and a sort order;

a sort process registration unit for designating
a sort process representative of a column to be referred to
during sorting and a rule used for sorting the referred
column; and

a sort execution unit for executing a sort
process in accordance with contents of the designated sort

process.

33. ' A computer readable storage medium storing a

program of a computer for realizing functions of a data
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constituted of optional elenents including a character string, the program
conprising the codes for: a rule defining unit for defining a sort rule
indicating a sort object of colums to referred to during sorting and a
sort order; a sort process registration"uhit for designating a sort
process representative of a colum to be rgferreg to during sggt[ng and a
rul e used f@TCSGRSINY ARPFEF T SPT CHFEFME LRHIS BOERFE BRECHEFHACHRA tfor
executing a sort process in accordance with contents_of . the deiigna£ed
sort proce§§ta constituted of opticnal elements including a character
string, the program comprising the codes for:
a rule defining unit for defining a sort rule
indicating a sort object of columns to be referred to
during sorting and a sort order;
a sort process registration unit for designating
a sort process representative of a column to be referred to
during sorting and a rule used for sorting the referred
column; and
a sort execution unit for executing a sort

process in accordance with contents of the designated sort

process.




