1 Title of the invention OBJECT | NTEGRATED MANAGEMENT SYSTEM 2 0 FEB 204
Background of the invention 5 The present invention relates to a sypj €p§ 2004
that manages data of different formatslsuch as databases and servers
distributed in network environnments in an integrated manner.
Conventional ly, various types of databases have been generally installed
in corporations. There js usually no LO conpatibility between these

dat abases. et 5 onR% i 1RRECBELYs a need to add or del ete data managenent
systens that manage data of different formats, including such databases

and servers di SBJHUR NTEERETER AP 3TEY n Japanese Publ i shed
Unexam ned Patent Application No. L5 Hei 11-96054, there is described a
dat abase integrated application building systemthat, as a nethod for
equivalently treating object storage |ocations wthout paying special

attention;gébﬁgggﬁn@rgptgﬁel9g§g§{i99jects representing objects by |ogica
| ayers and connector objects including access to the '.0 objects, and

MRNages Correquﬂgem¥%§§?¥w¥gbég%a N0 S %13%P@Q%f%ﬂ”kﬁé%ﬂﬁ%n$§5§in,

wher € obj ect s are'%éﬁage nan “Integrated manner, “connector objects

i ncl udi ng access_to the objects and the conversjion table nust nodi f 1 ed,
and a ne?ﬁ%ﬁanﬁ ﬂ%ﬁ%ﬁ?ﬁ@t{ BHRa5EbFRER 8 gﬁ%@é?i?@daﬁéngﬁeﬁgg nust be

distributed in network environments in an integrated manner.
Conventionally, various types of databases have been
generally installed in corporations. There is usually no
LO compatibility between these databases. There sometimes occurs
a need to add or delete data management systems that manage data
of different formats, including such databases and servers
distributed in network environments.
In Japanese Published Unexamined Patent Application No.
L5 Hei-11—96054, there is described a database integrated
application building system that, as a method for eguivalently
treating object storage locations without paying special
attention to them, creates logical objects representing objects
by logical layers and connector objects including access to the
0 objects, and manages correspondence between the two using a
conversion table. Herein, where objects are managed in an
integrated manner, connector objects including access to the
objects and the conversion table must be modified, and a method
for managing items subject to integrated management must be

5 devised because the structures of them are managed in a



;5 devi sed because the structures of themare nmanaged in a 2 0 FEB 2004 2
distributed form To access distributed different data in a umfiexfmﬁﬂ%ﬂm4
i n Japanese Published Unexam ned Patent 2Application No. Hei 11-96054,

| ogi cal objects and connector objects are provided 5 and a conversion table
is used to manage correspondences between the two. When new data is added
to a data jntegrated nagenent system as a nanagenent target, addition of
a | ogi cal Hﬁib%ﬁﬁgr%;%@nnector'object and nodification of the conversion
table are required. This_nethod has afproblen1in that it lacks flexibility
.0 of system exJanaFrensar shahyet ehdiff egeort fataykt emprhhagemanreand

mai nt enance cost. Brief sumary of the invention The present invention
provi des am cljreciesatibgs hi Sted . Gnemmagesenfas§steApphatatannniivagéethe
structures of various distributed data and access processing at a

met anodel MBEEEIENt ogliddd ] idb e eetdrdd izathddR @ik dehages bjpecdesd
according to the netanodels, thereby achieving efficiency of data

i ntegy at ed,,(TANAGANEIN ; P Q68381 1Y L3RG {@%&faig@cwrg_@heheeﬁegg $O8ksen 0

required for system configuration managenent.” To achieve the

equi red For syster on ran: To " acl
2 et amoadt pare ani phdferh BBES' L et e A T LB R AT

as permanent objects . . .
system as a management target, addition of a logical object and

a connector object and modification of the conversiocn table are
required. Thismethodhas aproblemin that it lacks flexibility
0 of system expansion and change and is poor in system management

and maintenance cost.

Brief summary of the invention
The present invention provides an object integrated

5 management system that can manage the structures cf wvaricus
distributed data and access processing at a metamodel management
part in a centralized form, and manages objects according to
the metamcdels, thereby achievingefficiency of data integrated
management processing and reduction in maintenance costs

0 required for system configuration management.

To achieve the above-described object, a repository is
used inwhich class definitions as a metamodel part and instances
of the classes as an object part are stored as permanent objects
according to object orientation. In the metamodel part of the

5 repeository, virtual object metamodels and adapter cbject



according to object orientation. In the nmetanodel part of the 5
repository, virtual object netanodels and adapter object 3 ? 0 FEB{JXEB400L
met anodel s are stored, while, in the objd®ct part, virtual objects
corresponding to real data and adapter objects having a function to access
the real data fromthe virtual objects are stored To manage t hese,

met anodel A0EHENL par L+ bELGALING e dE) g4l fk% Qr@fjveﬁ%ql i1 i‘ég{)ge'

i nformati on) and an obj ect nanagenent part ng,

nmodi fyi ng ob ects respe royi ded, ereb an. obj e I nt egr at ed
Tanagorent b ErRRTRLABU T EERmT b FrE TAMET A B TRRADERER CparEion
arranges real data and data nanagenent sgstens managing it into .0 nodels
and managese t¥HeCaddelde aseadt dpbdef 5oMTH eoﬁ}éévalnﬁh&@@ﬁén@rﬁaﬁﬁoﬁﬁ%ages
obj.ects used as instances of the netanodels nmanaged in the netanodel

managenentTpaetagehdie st amedemotedagenegemepat pacentaradd yinmpndgest { he,
configuration of data nmanagenent systens to be managed by the obj ect

I nt egs at edaitd MesBgRFEnG nsssdredd e TThie fAinect 1 N ageMent opabttCheAl@Sment
i nstances of virtual objects and adapter objects from netanodels. The

met anodel d{bé‘{-@r@£é9‘alhé mgRageq nusi aada&ouatf%n@C%bBre%vdsqe‘%reby the obj ect
I nt egr at ed nmanagenent systen1 Heréi'n, arrangi ng a dafa managenent system

ot Cone P apf Rl pd i, SR S SRR B AR AUAR

system is built. Further, the metamcdel management part
arranges real data and data management systems managing it into

.0 models and manages the models as metamodels. The object
management part manages obijects used as instances of the
metamodels managed in the metamodel management part. The
metamodel management part centrally manages the configuration
of data management systems to be managed by the object integrated

5 management system. Thecbjectmanagementpartcreates instances
of virtual objects and adapter cbjects from metamodels. The
metamodel information is managed-using an interface provided
by the object integrated management system.

Herein, arranging a data management system into a model

0 denotes, if the data management system is a relational database,
representing the database by the name, format, table structure,
column name, and the like of the database. A metamodel is

definiticn information defining a model.




colum name, and the |ike of the database. A netanodel is definition
information defining a nodel. 4 2 0 FEB 2004 Brief description of ?hﬁ:EB 2004
drawings FIG 1 is a diagram show ng théd overall configuration of "a
obj ect integrated managenent system FIG 2 is a diagramshow ng the format
of data stored in 5 a repository by the object integrated nmanagenent

system  H.G. 8 dS:s& '@gg§2%§h%ngrgg§négrnat of data when a managenent

target system’is a relation dat abase, as an exanple of FIG 2; FIG 4 is

a di agram show relationshi b%een thg1 10 st cturgs of et anpdel
definitions and edt $5n 3 SRS L hFEEL OV RERBYT at ¥t hANEGEHBHLC
system FIG 5 is a flowhart show ng how objects are fornmed from

met anodel &fefekii&¢onst hesEdeed i haRd@eBBPECEYPREBgrated managenment system
L5 FIG 6 is a diagram show ng the structures of netanodel definitions and
obj ects when a ddi% Rensgendgsystgmiindaehadnaged by dheaobfecred in

i ntegrated managenent systemis added; FIG_ 7 is a diagram show ng
processi ng: Waib A ted @ IR nege nsiv e Sy Si BB §eabednRAfggembyitt BY s@kjngCt

integrated :0 nanagenent systemis added; FIG 8 is a diagram show ng the
structure of objseeis WEN 5 qiagram showing the format of data when a
management target system is a relational database, as an example
of FIG. 2;

FIG. 4 is a diagram showing a relationship between the

Lo structures of metamodel definitions and objects managed in the
object integrated management system;

FIG. 5 is a flowchart showing how objects are formed from
metamcdel definitions managed in the cobhject integrated
management system;

L5 FIG. 6 is a diagram showing the structures of metamodel
definitions and objects when a data management system to be
managed by the object integrated management system is added;

FIG. 7 is a diagram showing processing when a data
management system to be managed by the cbhject integrated

10 management systém is added;

FIG. 8 is a diagram showing the structure of ocbjects when
a data user refers to objects managed in the object integrated
managdement part;

FIG. 9 is a flowchart showing processing when a data user

5 refers to objects managed in the object integrated management
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showi ng a
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description

show ng an enbodi nent of an obj ect
present i ny&RA¥i 6HStAR1EE] BEPCRAfefFatéd 1%&&&@%&@ BaMt r(t1@?) 9@ ddesa
nmet anodel managenent .5 part (104) and an obj ect managenent part (105),
stores infornath@-nhhagedab®l¢mQMatn af neposi tws yori1H6)prReassdagain
subject to integrated nmanagenent exists in distributed formin
envi rennenssyiandadi bbgeent data managenent systens
types of the real

a data user refers to objects managed in the object integrated nanagenent
part; FIG 9 is a flowhart show ng processi ng when a data user
to objects managed in the object
FIG 10 is a diagramshow ng the structure of objects when
processing is included in a virtual object; FIG 11 is a flowhart of user

ﬁ599633|ng in 5 a virtual object; and FIG 12 is a di agram

|erarchy of an object integrated nanagenent system Detailed

t nbodi f t t
niTn v ErE A A8l R B RS0 e B R D re i O B e e o am

I nt eg rated nanagenent system of the

net wor k

~data. There exist a ;0 data managenent system 1 (113)
a rel afi@naj pdatapageagram showing a hierarchy of an object

integrated management system.

Detailed description

Hereinafter,‘embodimehts of the present invention will
be described with reference to the accompanying drawings. FIG.
1 is a diagram showing an embodiment of an object integrated
management system of the present invention. An object
integratedmanagement part (102) includes ametamodel management
rart (104) and an object management part (105), and stores
information managed by them in a repository (106). Real data
subject to integrated management exists in distributed form in
network environments, and different data management systems
exist depending on the types of the real data. There exist &
data management system 1 {({113) that uses a relational database,
a data management system 2 (114) that uses a document database
to store document data and the like, and a data management system
2 {115) that uses other databases, or aside from databases,
manages real data and provides a means for accessing the real

data.

' 3 Or kBB
i ntegrd ed managenent 2 0 FEB 2004 5 part;
user custom ze

exi st dependi ng on the



a data managenent system 2 (114) that uses a docunent database to ﬁ
docunent data and the |ike, and a data managenent system 3 (115) Zﬁgg 3@%5
ot her databases, or aside from database§, nmanages real data and provides a
means for accessing the real :5 data. 2 0 FEB 2004 6 The object integrated
managenment part (102) achieves integrated managenent for real data managed

by the data nm engnt sys , h : '

forms. The objeg :H%%%ﬁ%uiﬁ?%%ﬁ%ﬁﬁgéhéJ%é%?é%éd%%%glégé%Legﬁg%gﬁ%ggFSS
managenent part (104) and the object agenent part 05 t

syst em and R T iIMARZATHH T %ﬁnﬁgggn #of Tﬁgaﬁﬁ?g%yn%ﬂﬁggﬁg%Pagsstens

1to 3 (113, 114, 115) and real data managed therein and perform access
processi ngndrargantent eals teasal tohe (186) ekt { minadenith 95 Y2 1087 IRfftyes
objects (111, 112) as 10 instances of netanodel (109, 110) class defined in
t he met ar rgelbbiraaganegt apadtm{ridgdndot menaygd 108a| vdasathelktamqdrl dat a
managenent systens 1 to 3 (113, 114, 115) , the object managenent part

(105)5 uses, G atpHrc i 1f o1 Medn@ntsachofsct heahagahkanspaand (L1Ppes of
t he data managenent systens 1 to 3, and an adapter !.5 object (112) having

a functi O%O&aﬂ%%gsﬁﬁé}{%%ai i@'bnlrf%%lé;raqq}cﬁ stebeflat Rohhe daha data

managenent syste to access the rea ata. A data user (101) , w thout

consi [ '
idering the OGRS AN 3 (113, 114, 115) and real data managed

therein and perform access processing for the real data. The
object management part (105) manages objects (111, 112) as
1O instances of metamocdel (109, 110) class defined in the metamodel
management part (104). To manage real data held in the data
management systems 1 to 3 (113, 114, 115), the object management
part (105) uses configuration information such as the locations
and types of the data management systems 1 to 3, and an adapter
15 object (112) having a function of access processing for real
data stored in the data management systems to access the real
data.
A data user (101), without considering the locations and
rstorage formats of regl data, can access in a unified manner
20 the real data held in the plural data management systems 1 to
3 (;13, 114, 115) by using an object access interface (103)
provided by the object integrated management part (102). The
object integrated management part (102) provides functional
extensibility of integrated management for the various data

35 management systems 1 to 3 (113, 114, 115) by adding the adapter



storage formats of real data, can access in a unified manner 20 the real
data held in the plural data management systems 1 to 3 (113, 114,20 EE 2064
usi ng an object access interface (103) 7provided by the object integrated
managenent part (102) The object integrated managenent part (102) provides
functional extensibility of integrated nmanagenent for the various data ?5
managenent systens 1 to 3 (113, 114, 115) by adding the adapter 20 FEB 1004
7 obj ect ePJEIAL- 2 shows the format of data stored in the repository (106)
. Data stored in the repository (106) is classified into a netanodel part
(107) and an objfd&. pasho¢d0g)e . foMmat tdfeddapassonafayedit THPREHRIAEXY 201)
hol ds data 1 (203) and data 2 (204) in a database (202) , it is defined
that cl ass(10ATA ( 2R3k sxbstd imstiee metmanddelry 109f)ofisacVassufledbjrast and
"nane" as its attribute value is character type. It is defined that the

class of g datamcommNagerent: eYstem 6A06d; ext sras 12 g1t anndal tid Lyt aof
adapter LO object, "systemnane" as its attribute value is string data

type, a“%% Wi il s%%iiqg%@i% %@%%ﬂg@ i SoRFT iRaneg 25 | tHo4)

operation. processing i's perforned using an access |anguage provided

by e Saiabasg, (202) | I 1oh 2L Rgc e BAP DRagh, ATl (1)
(207) bet Va\esegmseggmogé-ll_p\( lCO| 985ng gr:rdi J;[trIJea ldgkgja'eggg%%q'r;ea%e “Sggtief\:ry aC'l'!tarSi ute
value is character type. It is defined that the class of a data
management system (206) exists as a metamodel (110) of adapter
LO object, "system name" as its attribute value is stringdata type,
and acquisition and storage of real data is performed as its
operation. This processing is performed using an access
language provided by the database (202). In other words, the
adapter object metamodel (110) has the definition of a data
L5 manipulation method. A relation is defined (207) between the
DATA class and the data management system class.
The object part stores virtual objects (111} and an adapter
object (112} as instances of the classes defined in the metamodel
part. As thevirtual objects (111), datal (208) and data2 (209)
0 objects exist correspondingly to data 1 {203) and data 2 (204)
stored as real data in the database (202). Thus, there are as
many virtual objects as the number of pieces of data.
A systeml (210) object exists as an adapter object (112).

One adapter object exists for each data management system. The

!5 adapter object, although defined previously, has the function



The object part stores virtual -objects (111) and an adapter object (?9% B 2004
as instances -of the classes defined in thenetanodel part. As the virtua
objects (111) , datal (208) and data2 (ZD9) 10 objects exi st

correspondingly to data 1 (203) and data 2 (204) stored as real data in

t he database (202) . Thus, there are as nmany virtual objects as the nunber

of pieces gf &iﬁ%%&??@%ﬁééﬁ%a?@aeﬁ[ BYLEES,AS, f Lgafnla%ﬁrgcoc%i ech(112)

One adapter object i sts data managenent sys 5 adapter
obj ect, alfhough defingg.greyi usly, h%% %he function 2 0 FEB 2004 8 of

fet ching ofSMPT1T P T et * ax%fiﬁﬁ%éde 0P COAPT 3686 §°™Ry L SHePREPEEM
specific, it has a nethod conprising conpiled program nodules. The virtual
obj ects anfBcipécadaptt? BbieetlapRliPAtEantestbe aRaritespesiryd wdeanodel s.
Wien the instances are 5 created, according to arelation definition (207)
defi ned betmetancehehthameeabsst et aritemodefler.maithen (24 insitsrsets ameng
the objects datal (208), data2 (209), and system (219) . The relation

i nf orfati odré244y, iag coetdiiny sui6h <A andysri dat i 1 hei obj(eotys adwinkd pewkthcal |y
provi de pointers) reference of related .0 objects internally according to

an object @réeptebh8fe15! Gre3ashows iarsRreihibe eany! %sofsetéﬁeaﬁ&{ﬁrﬁe of
data stored in the repository (106) when a database (302) of a data

nsSeTETBIELE BiEa0Thahs, LAl i delatase, A Y. (D) of on
relation information (21_1} is set in such a way that the objects
held (specifically provide pointers) reference of related
0 cbjects internally according to an object orientation.

FIG. 3 shows a specific example of the formats of data
stored in the repository (106} when a database (302) of a data
management systemB (301) is a relational database. A metamodel
{110) of an adapter object of the metamodel part (107) comprises

5 classes RDB (304), TABLE (305), and COLUMN (306) that are arranged
into a model of the relaticnal database and relationdefinitions
{307, 308) thereof.
The object part (108) includes rdbi (312}, tablel (313),
coll {314), col2 (315}, and col3 (316) objects as the adapter
it object (112), and relation information (317, 318) among them.
The relation information is set in such a way that the objects
held reference of related objects internally according to an
object orientation. These objects (312 to 316) constituting

the adapter object (112) are created according to the structure

5 of a table existing in the database (302). The virtuazl objects




.5 classes RDB (304) , TABLE (305) , and COLUW (306) that are arrazgﬁiBzwk
into a nodel of the relational database and relation definitions ( A

308) thereof. The object part (108) incPudes rdbl (312) , tablel (313)

coil (314) , colt (315 , and col 3 (316) objects as the adapter 0 object
(112) , and relation information (317, 318) anong them The relation

| nformati Qaah§ sGle iy 2B it L) PRILClS oA LA RIAIRNGG Ghe

rel ated objects internally according to an object orientation. These
objects (312.to 31 constituti t he apter _qbject (112) are created
Sccor di ng PBLENE st Paciarbs bt 07k St Vel et pretiG e 505
The virtual objects 2 0 FEB 2004 9 (111) are _created correspondingly to
records eRitOEEHy & Hife AHEFHRV TG e Fattihads (3FHRa CARIAT WAl Yof the
records are stored as the attribute values of the virtual objects (111)
FIG 4 shows a FélGat # onlshivp aamshg ristnedode pyoagdnebpwetel s g takije atfe
repository (106) in the object integrated nanagenent system and real data
hel dsi n t ke ttidtnat ranagsnent o sy stieré) Thethda ebaticansht g téd e rdegardrized
with reference to a flowmhart of FIG 5. The object integrated nmanagenent

system (1@9ktehfCBnEScA1l 8EUES 1@ e nrehamRdelnARERAERTEN sPah! (THM) to
.0 create an adapter object (406) through the object access interface

(103) (50%1k1 M J:R66YiING § iR rRauesined ha Rt ARdel, JRnagement,; Rard, «
of FIG. 5. The object integrated management system (102)
receives a request to the metamodel management part (104) to

0 create an adapter ocbiject (406) through the cbject access
interface (103} (501).

On receiving the reguest, the metamodel management part

{104) requests the repository {106} to create the adapter object

{406) (502), and the repository (106) creates an instance of
5 adapter cbjectmetamocdel (402) and stores it as the adapter object
(406) {503, 504). The metamodel management part (104) uses the

adapter object (406) to refer tc the database (202) of the data
management system A (201) and obtain real data (505). If real
data exists (506), the repository (106) creates a virtual object
0 1 (404} as an instance of a virtwal object metamodel (401},
correspondingly (408) to the real data 1 (203} (507, 508). The
virtual cbject 1 (404) sets a relation (407) with the adapter
object (406) according to a relation (403) defined in a metamodel

definition part (509). This processing is automatically

5 performedby being included in a ¢constructor calledwhen creating
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(104) requests the repository (106) to create the adapter object (406)
(502), and the repository (106) creates an instance of .5 adapter objl €eB 200¢
met anodel (402) and stores it as the adggter object (406) (503, 504) . The
nmet anodel managenent part (104) uses the adapter object (406) to refer to

t he database (202) of the data nanagenent system A (201) and obtain rea
data (505) . If real data exists (506) , the repository (106) creates a
virtual obP8ctnS®anc€404) as an instance of a virtual object metanodel
(401), correspondingly (408) to the real data 1 (203) (507, 508) . The
virtual object 1Tha0d¥psetiscayrdlabi ontEc46%) thiet hreheeddaptenalobpget:t(406)
according to a relation (403) defined in a netanodel definition part

(509). This ptotesSimg i snau y@ticeatdabn pegfardedaly beaing )i nekudedsin a
constructor called when creating 20 FEB 2004 10 an i nstance. The repository

(106) storesqtbeceésal @ MidddialaioRy 9ebo) 1v{#04)1(HIPdc+ ANd 0%')595?%9)

remai ni ng real data 2 (204) , creates and stores a correspondi ng

[ | obj - 5 5 hect t 05) .manages
'he virtual by BLES® e BREeh =T R Fepo8r! oP9 (208 TPt AL FFESE PBYSEFone,
rated nmana stem (102) . manages real data

wh b h bj i nt t
heféei% V;F§88§h$§%eéﬂ8$gaﬁ?§lﬁﬁﬁ&ggﬁggp EggPeﬁEe?ﬁ 5plehi efF at BHETRRHner .

LO Al t hough t he above exanpl e has been described as to the
the object integrated management system (102) manages real data

held invarious types of data management systems in an integrated
manner.

10 Although the above example has been described as to the
case where real data (203, 204) is stored in the database (202),
-without being limited to databases, real data for which access
means are avallable, such as files stored in storage units,
distributed objects, and dynamic data on a memory to which

5 reference can be made by a protocol can also be managed in an
integrated manner as virtual objects by including access
processing for the real data in an adapter object.

FIG. & shows how processing is performed when a data

management system is newly added. This processing will be

30 described with reference to a flowchart of FIG. 7. Linkage with
the data management system A (201) is already defined, and there
exist in the repository (106) a metamodel (604) of a virtual
cbject A, a metamodel (606) of an adapter object A, and their
instances, a virtual object 1 (612), a virtual object 2 (613),

5 and an adapter object A (615). A description will be made of




case where real data (203, 204) is stored in the database (202) , mﬁthouh
being limted to databases, real data for which access neans are 20 FEB 2004
avai l abl e, such as files stored in stordbye units, distributed objects, and
dynam c data on a nmenory to which L5 reference can be nmade by a protocol
can al so be managed in an integrated manner as virtual objects by

| ncl udi ng A¢CESS o Wh%‘i%sﬁ'agté%a ta\%ﬁer{sﬁ% g?%tt%ml 8 f:[)g%%t %Ewﬁgl $eixef! G 6
shows how processing 1's per of MBd when & data . man genent” systémis newy
added. This processing will be 7?0 described with reference to a flowhart
of FIG 7.*1%iHkhgeSWPtR-the data managenment system A (201) is al ready
defined, and there exist in the repository (106) a netanodel (604) of a
virtual object ratnevhepdehe (8063 vsenn (Addpt sEdBBpEct the akdecheir

i nstances, a virtual object 1 (612) , a virtual object 2 (613) , 35 and an
adapter objmte¢gAatédShaAadesentpbron WILR)beconade ahe? datREBa2@@4rERT he
case where a data managenent system C (601) is newy linked in this state.

Firsts whesyibemdet as0spl {HOljetLANESI SmiNEoobELEpat Nt €00 S efle FRIGGENENT ,
part (102) to add the data nanagenment 5 system C (601), the netanode

nmanagenent, paddu d404)o IREL1Y & tarlgie St o7 add .3 a‘laggﬁgg%bg@%)c%n@n

adapter object” C and a netanodel (605) of a virtua bj ect t hrough the
obj ect aCCaeﬁ%taHgdeerlf ?g85§ ]botsg v(i7er]i)al cbject C through the object access

interface (103) (701).
Next, the metamocdel management part (104) performs
L0 processing for storing the requested metamodels (605, 607) in
the repository {106} (702), and the repository (106} stores the
regquested metamodels (605, 607) (703).
At this time, if a database (€02) of the data management
system C (601) is an access means similar toc the database (202)
L& of the data management system A (201), it is defined that the
metamodel (607) of the adapter object C has an inheritance
relation (608) with the metamodel (606} of the adapter object
A. InFIG.6, thearrowoftherelationdefinition (608) indicates
that the metamodel of the adapter object C inherits the metamodel
0 of the adapter object A. Thereby, access processing included
in the metamodel (606) of the adapter object A can be reused
in the metamodel (607) of the adapter object C. When a data
management system of the same type is added, plural insfances
can be created as the adapter object C (616) from the metamodel

5 {606} of the existing adapter object A. By defining a relation




Next, the netanodel nmanagenent part (104) performs LO processing for
storing the requested netanodels (605, 607) in the repository (10 &780&
, and the repository (106) stores the néquested netanodels (605,

(703). At this tinme, if a database (602) of the data nanagenment systemC
(601) is an access neans simlar to the database (202) L5 of the data

managenent te 1 def. ned_that the netanpdel (607) of the
adapt er obj(ggtﬁ}c%]ﬁﬁggégl %nﬁﬁg#nl dgﬁlgeOf SL&FH Si f’éégft\f/i 't ngshéeﬁréﬁér%’dél
(606) of the g pt er obj ect INFIG 6, the arrow of the relation
definiti on*€8 B%altl‘_i'drb(‘? &&N PHJt ST tmetecifo SN A aagit RS ohin et C

I nherits the net anodel !'0 of the adapter object A Thereby, access

pr ocessi nghRREHgded Spaci hecabl anudel 1 506 edf ttile sabepterobpeathodedan be
reused in the netanodel (607) of the adapter object C. \Wen a data
managenent megsserhalf thhg muame llypeavs paddedr spldibBl cbRStANEBEntE2Ba R s
created as the adapter object C (616) fromthe netanodel ;5 (606) of the

exi stbng adaphes aobjech Ae1Byidefining a relation 12 20 FEB M (611) between
nmet anodel s of virtual objects, the relation of real data bet ween different

data mnagerent. gysten, o s cand! ed Sosel HGalbdone dsing el at fons

bet ween netanodel s neans that they mutu ave pol Nters to Tecfg
counterparf § ﬁ\MSt haga]dap%er}: éggg‘tclcoé.' 61 ))(tén Sa {T?%tt%g ec?bjoéctt_ ge(g.gd?d

met anodel def| nition,

are created (704 to 714). At this time, a relation (61%) between
virtual objects is set in instance creation processing of the.

L0 virtual oﬁject 3 (614) (712). These processings are requested
by the object access interface (103) provided by the object
integrated management part (102), and the adapter object and
the virtual object are thus stored in the repository (106} as
instances of the respective metamodels, whereby the object

5 integrated management part (102) can newly add the data
management system C (601).

Likewise, linked data management systems can be deleted
or modified. By using an object access interface (103), the
object integrated management part (102) provides a function of

0 fiexible and efficient configuration management.

FIG. 8 shows how a data user refers to cbjects by using
an object integrated management system in the case where real
data is stored in a relational database. This preocessing will

be described with reference to a flowchart of FIG. 9. The data

5 user (101) canaccess inaunifiedmanner various objects managed




in FIG 5, an adapter object C (616) and a virtual object 3 (614) ar
created (704 to 714) At this time, a relation (619) between virtuanmm
objects is set in instance creation prddessing of the LO virtual object 3
(614) (712) . These processings are requested by the object access

I nterface (103) provided by the object integrated managenent part (102),

and the aq%ptfgg)i?ltye%%}at%qidmatn%eer\/ib{yhlﬂl%lin I8 o j%éé"%scd%t% elgoné&fbéyz% e

repository ( as nstancés of € respective “met ano ere

object .5 integrated nagenment part (102) can newly add the dat

managenentt 199& Bﬁ?&lfiggll?}.g Jﬁr}fe?(ﬁﬂgfé:,t ﬁﬁﬁﬁsaa EFamﬁB%ES‘BﬁB%tP%Et&%”can be
deleted or nodified. By using an object access interface (1031_2 t he

obj ect i nOBgIrECced VT de a5 ttq FoHE Hricviades i @iisitod (P % exi bl e
and efficient configuration managenent. FIG 8 shows how a data user refers
t 0 obj ect shleyohiseagacapsehjrectr f atedil 86 ¢ amamgehe mtesyesttehe ithetdiel s e
where real data is stored in a relational database. This processing wll

be descri hegaWdnarefirmance d® adéowchart of FIG 9. The data 5 user (101)
canaccess in a unified manner various objects nmanaged 14MM 13 in an

i ntegrated manney, byyUsk BG4 Ney ORESE L AGCQIB5h NESEE agre £(HQ)iopr oYided by
t he object integrated managenent part (102) . On receiving a request to

e tens L hdeHd PR Ad Wren W Mo e AW VA2 AGID)

A (309) (902, 903). The virtual object A (309) corresponds to
a record (real data) having ID of 1 in a list table held in a

0 database {802) of a data management system D (801}). Therefore,
to actually obtain the values of a name and date, the object
management part (105) obtains an adapter object D (112)
associated with the virtual object A (309) (906), and uses it
to refer to the values of the real data (807).

5 At this time, to access the database (802) of the data
management system D (801), the adapter object D (112) obtains
a database name from a rdbl object (311) (910}, a table name
from a tablel object (312) (911), and column names from colil
{312), col2 (313), and cel3 (314) objects (912}, whereby a data

0 acquisition method (803) uses an access language provided by
the database (802) to obtain the values of real data (913). The
obtained values are returned to the data user (101} as return

values of the object access interface (103) (915, 917). The

values of real data once obtained are stored as attribute values

5 of the virtual object (915). Thereby, for second and subsequent




S managenment part (105) (901). The object nanagenent part (105) uses the
function of the repository (106) to search for and obtain the V'””ﬁﬂFEBZW‘
object A (309) (902, 903) . The virtualldobject A (309) corresponds to a
record (real data) having IDof | in alist table held in a -0 database
(802) of a data nmanagenent system D (801) . Therefore, to actually obtain
the val ues_gf

o 4 h.ect. enent _part 0 obt ai ns an
adapt er obj ect Q‘S%?%‘E?Qgggg%gi%%%gm\%p?%%ﬁ ﬁgnggﬁ%]d%?s%?ﬁgé@%eé} gi%?,t E’_g%)_ ,
d [ f t h | u the real data oo . E
fime, Lo attESaEPRE HAAEIB(B0IN Ghe MO Kmal Jharmigersif SysedinB1B01) |

the adapter object D (112) obtains a database nanme from a rdbl pbject
(311) (910FStHINaBl d Réhe IEsomta ncabirelinshjessted e (D M)gcesmtinpl um
names fromcoll (312) , col2 (313) , and col3 (314) objects (912) ,
wher eby a dafacZeacguifsict bbp et ted 803 .uspswaneaccegsrkangyage peowi ded
by the database (802) to obtain the values of real data (913) . The

obt ai Bed vahueise alf o ehnkiethadra: Ehe tdat ds Uses gl Py Ao dAldH N thwal Hegeof
t he object access interface (103) (915, 917). The 'values of real data once

obtained ape gher edadsqgtat 1khulearalues s 8.0h theyirtual object (915)
Thereby, for second and subsequent 14 2 0O B 2004 reference requests,

wi thout having tg; pEeesaine Jeal, 98k dy LiSon3bll PULeahep el d Ln, the
virtual object are rmediately ‘
(106) may sometimes be not associatedwith adapterobjects. This
occurs in the case where objects are managed directly in the
Lo repository (106) as real data, and for such virtual objects,
the object management part {105) refers to the attribute values
of the virtual objects by condition evaluation of {904) and
returns their wvalues.
FIG. 10 shows, as an example of application of an object
L5 integratedmanagementsystan,amethodforincludingprocessing
by which the data user (101) efficiently manipulates desired
objects by using relation information in virtual objects. This
example will be described with reference to a flowchart of FIG.
11. 1In processing for cbject integrated management, in some
0 cases, it is necessary to follow relations among different
objects to cbtain a set of required objects. At this time, if
the data user obtains desired objects one at a time, object
reference efficiency would be low, and the amount of data flowing

through a network between the data user and the object integrated

!5 management system would increase, so that it would take much




returned (916), resulting in increased access processing efficiency for

obj ect reference. However, if real data held 5 in the data managenehf FEB 2004
systemis frequently updated, the valuejzof the real data is referred to
each time. Virtual objects stored in the object part of the repository (10
6) may sonetinmes be not associated with adapter objects. This occurs in
the case where objects are managed directly in the LO repository (106) as
real data, TAR8 F6r °8GéRWedtlugleWErect $bIadie .obj ect managenent part (105)
refers to the attribute values of the virtual objects by condition

eval uati on of (9Bd4yondidngigtuinsahhebjeval uesegFhGedllanhgumenassgntenanpl e
of application of an object L5 integrated nmanagenent system a nethod for

i ncl udi ng pf oges Prsey MGt itdie, datka Hses ki) RffiiGien] herrripukat es
desired objects by using relation information in virtual objects. This

exanpl e “ﬁiﬁcp@dgésﬁﬁiQengEEhogﬁE%%%QC% %%fﬁ&ﬁ‘%M?“ﬂéfégrdﬂé%i%é%% In

processi ng for object integrated managenent, in sone 30 cases,

necesgary . lons ampng different. .objects to ohtain a set of
equ o’ ofrstPt 2K P ERREL B R R b 1 SR, B VaBiHe oBeeRrda obfbot s
one at a tine, object reference efficiency would be |ow, and the anount of
data flow %’@amleﬁ?mfgﬂrf’%l BT otk PEECRESH "Ohef dxt b2 19 éhd irfreadpphiect

i ntegrated :5 managenent system woul d increase, so that it would take nuch
2 0 FEB 2004/ 6153) related to a virtual object 4 (1001). 1In the case where

cbjects are obtained one at a time by following relations between
objects, a virtual object 3 (614) related (1004) to the virtual
10 object 4 (1001) would be obtained and then the virtual object
2 (613} related (619) to the virtual object 3 (614) would be
obtained.
In this case, the virtual object 3 (614) would be exchanged
between the data user and the object integrated management system.
L5 This is wasteful processing. Accordingly, a virtual object 2
acquisition method (1005) is included in a metamodel definition
of thevirtual object 4 (1001). Afirststeptoobtainthevirtual
object 2 (613) relatedto thevirtual object 4 (1001) is to execute
the virtual object 2 acquisition method (1005) of the virtual
20 object 4 (1001) (1101, 1102). The virtual object 2 acquisition
method (1005} obtains a related (1004) virtual object 3 (614)
within theobjectpart (108) (1103}, and further cbtainsarelated
(619) virtual object 2 (613} (1104). The virtual object 2
acquisition method (1005) returns the obtained virtual object

15 2 (613) to the data user (1105).




managenent system of the present invention, just as a data acqui di

method is included in adapter objects,l@ nethod for perform ng user
custom ze processing can be included in virtual objects. For exanple,
consider the processing of obtaining a virtual object 2 (613) related to a
virtual object 4,(100L). ;10 the case whare, ggi:ﬁgkgeal?gtggéﬁi fgd ong, at a
time by follow ng Telations bet weén 6]bj ects, a virtual object 3 (614)
related (1004) to_the virtual 10 object 4 %1001) woul d_be obt ai nlgd aq_g t hen
the virtudiS®bhjard the PIPch drdeedt6foPatra oeRe™ F¥ §5Fmob 82 55T 612)
woul d be obtained. In this case, the virtual object 3 (614) would be
exchanged pdet viebn theaddt ShaseffanidenhePobFeesipat E§rAt BETHRARGement
system L5 This is wasteful processing. Accordingly, a virtual object 2
acqui si ti oromet hoat£d085) et s manel pualkat i ona wet eggelel rakfdbn ¢d¢oh wigfhihe
virtual object 4 (1001) . Afirst step to obtain the virtual object 2
(613)5 rel atipdob9ebhgati¢ {vah) abiacit {1001y the tex Eec it e dieres s ingl
object 2 acquisition nmethod (1005) of the virtual 20 object 4 (1001) (1101,
1102) . Thg wvir ' : LSLi] 1 bial 5 &H1&etat ed
(1004) vi Plfe%%' %%%c@%g‘?‘%i%aﬁgﬁﬁﬁi? e %Ej&ielg?e%a%?% 1‘8% (1103)1, and

furth bt aj ed. ., (619) virtual obj : :
Virtual offebtrote bk ST R nbphaRt (RO6BE S LeAE The OBl hga Vi TE bal
obiect 25 2, (613) Lo the gata yser (1106).

time to obtain all required objects. Accordingly, in an object int _eﬂ?{_@tﬁﬁi"
5

FIG. 12 shows an hierarchical structure of a large object
10 integratedmanagement system. Theobject integratedmanagement
partA (1201) treats anobject integratedmanagement partB (1202)
and an object integrated management part C {1203) respectively
as one data management system. This becomes possible by
providing an adapter object in which the processing that refers
5 to objects by an object access interface of the cbject integrated
management system is included.
When the two object integrated management parts (1202,
1203) respectively manage plural data management systems (113
to 115), the data user (101), by accessing the object integrated
0 management part A (1201), can access real data held in all data
management systems (1202, 1203, 113 to 115) in a unified manner
without considering its hierarchy. Such a scheme helps to build
base-distributed systems in a large integrated operation
management system that manages various types of objects in an

5 integrated manner.



2 0 FEB 2004 16 This elim nates wasteful data exchange between the data
user and the object integrated nanagenent system and makes it possj?;gagmu
add the efficient processing that perfonps conplicated object manipul ations
using plural objects within 5 the object part (10B) and returns only the
result of the processing. This user custom ze processing, included in a

vi rtual object tamgdel definition, can be used in all virtual objects, .
whi ch areirwtaﬁgggggﬁﬁgéﬂ?hipéﬁSfﬁtﬂﬂﬁ&?QﬂPWﬁé?éP&@l%ﬂtépFGSFGFQQﬁ a
| arge object EO integrated nmanagenent system The object integrated
managenment MABAPEMATNE12D3 Felr Bad S reana ®cted hidapated drinayemsou spdrttaB
(1202) and an object integrated managenent part C (1203) respectively as
one data naAnggrBRttsywYEens Thi sn hecewrs: passikhhe rhytips eitdi mgnapeadapt er
object in which the processing that refers L5 to objects by an object

access inteybaemsofat e ejseqt; hatedr gt ege 1 SBOQIURN oSS! 8BS rdiClkuged.
When the two object integrated managenent parts (1202, 1203) respectively

managg plu t nt ( t dat.a 101) ,
AR i S B RS R e e 1 eyl
real data held in all data managenent systens (1202, 1203, 113 to 115) in

a unified manner w thout considering its hierarchy. Such a schene helps to
build base-distributed systens in a |large integrated operation




managenment system that nanages various types of objects in an 15
integrated manner. 17 20FE8 4 According to the present invention, 7y f&p N8t
obj ect integrated managenent system thafg nmanages real data held in various
data rmanagenent systens in an integrated manner, the data nmanagenent
systens can be easily added or deleted, and costs required for 5 system
managenent , builgkng,.and mai nt enance can be reduced. is Wiat is clai ned
is: 1. An obj ect "PhAtedrafedimgsagéient system that manages real data
managed by data managenent systems in an integrated manner, conprising: 5
a repository that-stdrexpigeet g taodfeted maespasidnelyy stemeathed manages
correspondingly to real data, virtual object netanodels defining the
virtual obfeefsdaadapseagedeetdstavidig Gandnguaiions i1 anmahicag rategai d
dat a managenent systens and a function of access processing for real data

stored in sahferl Ocdapaimamagenent systens, and adapter object netanmodels
defining said adapter objects; a netanodel nmanagenent part that manages

said yirtual obje : e n i ter, obj.ect. netanodel.s within
sai d 5repositoryi;i gﬁﬁgs%%gggokﬁggtg%é%&ge%ggguﬁérF?bﬁ§ﬁﬁﬂﬁﬁiﬁﬁ§ﬁiﬁéyy

virtual Ob&?%é%edcorrespondingly13)realdata,virtualobjectnetamodels

defining the virtual objects, adapter objects having
configuration information of said data management systems and
a function of access processing for real data stored in said

LO datanmnagementsystems,andadapterobjectnmtamodelsdefining
said adapter objects;

a metamodel management part that manages said virtual
cbject metamodels and said adapter object metamodels within said
repository; and _

b anobjectmanagementpartthatmanagessaidvirtualobjects
andsaidadapterobjects,andusessaidadapterobjectstoaccess
real data.

2. The object integrated management system according to
claim 1, wherein:

0 said virtual object metamodels and adapter object
metamodels are respectively a class;

sald virtual objects and said adapter objects are
respectively instances of a corresponding class;

said virtual object metamodels and said adapter models

5 are associated with each other: and



and sai d adapter objects, and uses said adapter objects to access real
data. 2. The object integrated managenent system according to clai myy, FEg 2004
wherein: 0 said virtual object netanpdehg and adapter object metanodels

are respectively a class; said virtual objects and said adapter objects are
respectively instances of a corresponding class; said virtual object

met anodel s and sai d adapter _nodels 5 are associated with each other; and 2
0 FEB 2004 19 saf@idi VigaPadbpEsestandneasa 18d a5t edhj BheC et X %ssoci at ed
wi th each other. 3. The object integrated managenent system according to
claim 1, wheseicnasaiddvwaddpeecholytéetr .net anndel is created for 5 each of
sai d data nmanagenent systens. 4. The object integrated nanagenent system
according to cl gi mBPhe wWiglerit intipgh atedehphaémant egpesém tax deafdimd aoa
virtual object, said object managenent part obtains the virtual object

from sai d peposi § Or ¥ne PBY Al £151 &N UMY LTo10RI BC ARSI AL 6 Wirlda t1Q tehe
virtual object, and uses it to refer to the value of real data. 5. An

nggf%rgrtggrgtﬁgngggﬁgﬁg%gég%é%é%mékng%y@%g%ggs the respective real data

4. The object integrated management system according to
claim 2, wherein, upon receipt of a request to refer to a virtual
object, said object management part obtains the virtual object
from said repository, obtains an adapter object asscciated with

10 the virtual object, and uses it to refer to the value of real
data.

5. An object integrated management system that manages
the respective real data of plural data management systems
managing real data in an integrated manner, comprising:

15 a repository that stores virtual objects respectively
created correspondingly to real data for a certain data
management system, a virtual cbject metamodel defining the
virtual objects, an adapter object having configuration
information of said data management system and a function of

20 access processing for real data stored in said data management
system, and an adapter object metamodel defining said adapter
object;

a metamcdel management part that manages said virtual

object metamodel and said adapter object metamodel within said

25 repository; and



managi ng real data in an integrated manner, conprising: 15 a repository
that stores virtual objects respectively created correspondingly td Fe8aa004
data for a certain data nanagenent sysj£em a virtual object netanodel
defining the virtual objects, an adapt’er object having configuration

I nformati on of said data managenent system and a function of 20 access
processing for real data stored in said data nmanagenent system and an
adapt er obj ect netspdet mdefigaimey tyzd dt atlaptemagsy seid va rfsedrdtdects
managenent part that nanages said virtual object nmetanodel and said

adapt er obj gLt A8t QHQ?QE::V@E%@C?%JI"@ udeslr €posiddiptennthi2c@ £EBABS 20 an
obj ect managenent part that nmanages said vi rtual objects and said adapter

obj ect, and uses_ .sai t object to access real data, wherein: upon
recei pt ofreaathr e%aute%‘t q’fl’g‘gg%%ﬁé new data nmanagenent 5 system for integrated

Tot amodel and- el SRR HETS O Set T HHOel > SO PRI O TR RS Hat a

managenment systemin said repository; relations are geii ned %m)r;% viI[t ual

obj edt  netwEtRIEE ST Amt et ABABEERMRBE afsdé] RS LERRIGT PATRATSEE SR E 10 and

adapter objects are forned as the respective instances of said virtual obj.

ect net anodelrend vadaptal obbe céate tasmerdend pevhgapter object metamodel
corresponding to the new data management system in said
repository; relations are defined among virtual object
metamodels and among adapter metamodels; and virtual objects

10 and adapter objects are formed as the respective instances of

saidvirtualobjectmetamodelandadapterobjectmetamodelnewly
stored in the repository.

6. An object integrated management system that manages
the respective real data of plural data management systems

15 managing real data in an integrated manner, éomprising:

a repository that stores plural virtual objeqts
respectively created correspondingly to real data for a certain
data management system, a virtual object metamodel defining the
virtual objects, an adapter cbhject having configuration

20 information of said data management system and a function of
access processing for real data stored in said data management
system, and an adapter object metamodel defining said adapter
object;

a metamodel management part that manages said virtual

25 object metamodel and said adapter object metamodel within said



stored in the repository. 6. An object integrated managenent systemthat
manages the respective real data of plural data managenent systens 15
managi ng real data in an integrated manner, conprising: a reposi torw Fefa 2004
stores plural virtual objects respecti¥tly created correspondingly to real
data for a certain data nmanagenent system a virtual object netanodel
defining the virtual objects, an adapter object having configuration 20

i nformati op?lggs_sL@B?ydaragdnanagenent_ system and a function of access

processing for real “data stored.in said data management system and an
adapter object netanmodel_ defining said apter _object; a et del
managerent. par t | ThAPRRUE ST PP B SR A T e h L ShGCSEF d
adapter object netanmpdel within said 2 0 FEB 2004 21 repository; and an
obj ect mana@rehtd gaeP YSHaPPIBRiged" S ISR SV F R E Had Db E P ] efifd T8aR BC @At er
obj ect, and uses said adapter object to access real data, wherein at |east
one of therealtsa obhecesnias peavi deg obthetvh usdt bloge £ bs ik adniagdot her
virtual objects.

5 with a method for obtaining cther virtuasl objects.





