; €3ed62J| 6T3 English Translation for SPECI FI CATI ON 5 Gat eway Appar at us
and Gateway Setup Tool Technical Field The present invention relates to a
gat eway apparatus connecting two or nore network stens with one anot her
for 10 exchangi ng data, a gateway setup tool perﬂm@wwwmmmmwm up of the
gateway apparatus, a setup of internedi ate object . Background
Art 15 Conventionally, sonme gateway apparatuses are ptamed between a
network transmitting and receiving a conmand for nonitoring or controlling
bui | di ng equi pnent such as air conditioning or lighting equipnent installed

in & burlding o theglikecan: 2, DOsL, SXSLEM SErhybbal) pggpnagerent 20

performng a total operatio nonirtoring and controlling an equi pnent
group of those . OQthers are placed between two or nore network systens

whose protocols are different fromeach other. The convenii | gat eway
appar atuses nutual |y connect thos WO, nd systens.p mﬂﬁ@M@ Wmt t hose
25 conventional gateway apparatuéﬁ?&ﬁgﬁ 'éﬁ* handl i ng m to
be processed and mapping to an object as a nutual correspondemce are to be
set up individually for each systemand held in software produced for each
applicable article in sonme cases . In other cases , several preset itens of
setup 55i nf or mat i orCatewWaE| ApRakRrbite apdpGatewdy Setepcteed from anong
those. Accordingly, it is necessary to update software when the setup
information is altered. As a second conventional exanple, sone including
Japanese Unexam ned Patent Publication No. HEl 05-2Z73795 are 10 directed to
sol vi ng sudechngrasidl #thelthey are provided with a rel ati on nanagenent obj ect
for managing bi-directional related infornmati on between two or nore
obj ects. Then, i tThat peepeatt bnpentbom taékathes nte reayat edfayrappargtazd t he
li ke

connecting two or more network systems with one another for

10 exchanging data, a gateway setup tool performing a setup of
the gateway apparatus, a setup of intermediate object and

its use.

Background Art

15 Conventionally, some gateway apparatuses are placed
between a network transmitting and receiving a command for
monitoring or controlling building equipment such as air
conditioning or lighting equipment installed in a building
or the llke and a host system of building management

20 performing a total operation of monitoring and controlling
an equipment group of those. Others are placed between two
or more network systems whose protocols are different from
each other. The conventional gateway apparatuses mutually
connect those networks and systems. According to those

25 conventional gateway apparatuses, an object handling the



bet ween objects by handling this relati on managenent object. 15 According
to the conventional gateway apparatuses nentioned above which have built-in
i ndi vi dual software provided for each article, data is exchanged by way of
a gateway apparatus which has built-in software holding statically objects
handl ed by the network systens of both_20 sides and mapping relating

i nformati on as a nut ual correspondence? in the case where a network
transmtting and receiving a nonitor or control comand to and from

ch_as air ndi.t i oni nent ind a

bui | di i ghti [
oui 1o AR 3358 i BB i e arShad 8 8Epe
troll d t f d
based on dFPRERSRPASSBESOFS T4 B BSEHIbAAGLIAASAITY, For apch SYBREM or
exanpl e. For that reason, it is needed to update the software |tself when

the setup @Rolfdd df FOEiMaLe. Rroducgd, 39&1 pach appdicgple artifidecost are

required when the state of a system connected has been changed or the

mappi ng spdd FPRAIGH e has IpcRher cases. . seyerahmresqtliams ssespp
connecting a |large nunber of network systens to one another, since it is
necessapy tinfiormatilion ghoe hedhd apdane tie kehvaed ¥pBelactedhir amABORSt | on
relating to those connected networks, a |arger anount of nenory capacity is
requi red. THpeosef.or 3cchedyngdvayl apsanatassary tveupdetexguiisrare whena t hird
conventional and concrete exanpl e, Japanese 15 Unexam ned Pat ent

Publ i cat i orthieo .setilp GnifEE3ET lvas i @ldsaed net hod for sol ving such a

probl em According to this nmethod, mapping information is generated

according to a cosnecisedonys iconvientdogala example) poneeInqludlinded on t he
gat eway apparatus. Then, the mapping information is updated 20 according to

a change | ydpamedeaifeRodmBn68MAEAIPEBI L 68T LBA NWNHE INGHPL 787 A adee
process provided on the gateway apparatus. A setup of mapping information
in thejgonAHdAed to solving such a problem. They are provided with
a relation management object for managing bi-directional
related information between two or more objects. Then, it
attempts to perform the maintenance of mapping and the like
between objects by handling this relation management object.
15 According to the conventional gateway apparatuses
mentioned above which have built-in individual software
provided for each article, data 1s exchanged by way of a
gateway apparatus which has built-in software holding
statically objects handled by the network systems of both
20 sides and mapping relating information as a mutual
correspondence, l1n the case where a network transmitting and
recelving a monitor or control command to and from bulilding
equipment such as alr conditioning or lighting equipment and

a building management system which performs a total operation

256 of controlling and monitoring a group of such equipment are



gateway apparatuses is nade as nentioned above. This has 25 posed a probl em
of a lot of tine and cost required when a 4 connected system has a change
in such as its configuration or the mapping specification (correspondence)
is altered. Another problemis that since a setup of mapping requires ful
know edge of the connected systens of both 5 parties and deep understandi ng
of interrelation with the object relatﬁﬁg to the systens, a highly skilled
engi neer is needed. Wth referring to the second conventi onal exanple, the
mappi ng i nformati on between the objects of both parties is 10 held by the

relation W%&’lﬂ&féa on” 9?.:‘:‘%@%&@?%8@oc?%rgaggbﬂgeégﬁt@Ekhépcﬁ':ﬂ d have

full know edge O e systens O oth parties mappi ng at the sane tine.

Anot her pro Ibeﬂj'f(ﬁljia%aé%g@eqp afoclha&ggnogfgurs with one system it is needed
rEpping 1 s [

that the setup © IS’ reset and nmade agai n under 15 reconsideration
of the state of the her system .Wth referri to.the third conventional
exanpl e, the gen ﬁﬁfﬁ%ﬁﬁhﬁﬁ%ﬁﬁﬁatF%gaﬁrgﬁgggdoﬁgﬁﬁ$%?€% F%ed%PﬁaFﬁﬁa on the
gateway apparatus . For_that reaso in order tq_ hand| e change ji.n the
System to be-oR e ahan tAR(SSRORI TR SFTRFLON 10 A8 Telpi A5 APgoRHLim and
the like, it _is needed to update the built-in software. In addition, since
the genératd $RtAf tAHe MY Ssdcase neduidedovhen the shateAfetay it at us,
the processing | oad of the gateway apparatus becones Iargﬁé As a result,
the 25 gat cveneging Aagsbpeprorangsd aiithe mappingespreseleatinedason is
directed to solving such problens nentioned above. It is an object to
obtain the egipiataeradce for gateway apparatus in which a setup of mapping

may be made without full know edge of the network 5 system of the other
party in the systShhlhewgeanin the case of connecting a large number

of network systems to one another, since it 1s necessary that
10 the gateway apparatus should hold all the information
relating to those connected networks, a larger amount of
memory capaclty is required. Therefore the gateway
apparatus has become expensive.
As a third conventional and concrete example, Japanese
15 Unexamined Patent Publication No. HEI 6-169315 has proposed
amethod for solving such a problem. According to thismethod,
mapping information is generated according to a connected
system through a mapping process provided on the gateway
apparatus. Then, the mapping information is updated
20 according to a change in the state of a connected system
through a mapping update process provided on the gateway
apparatus.
A setup of mapping information in the conventional
gateway apparatuses is made as mentioned above. This has

25 posed a problem of a lot of time and cost required when a



i nterconnection is made between different network systenms A and B run based
on different protocols fromeach other through a nutual mappi ng of objects
representing the respective systens. In addition, it is designed that even
10 if a change occurs in one of the network systens , the change does not

i nfluence the setup information of the other network system In addition,

it provides sinple and easy devel opnent,in setup, nonitor and control by
using a view, so that the 15 format is Tntelligible for the user as well.
Anot her object is to generate a nore precise and appropriate mapping. Still

anot her ob] &glndsed® ARAN HiE s2BRBNBEUIn OLER 48 {ESRAMMRUAA

oper ati on base ange 1 n the net 0 systemw t

anot her obj ect_ . i ENRY] i r i ei t her
updati ng bucl? ttlllels’l nﬁsag%qq{\l\lgél e&’ger%i\r}fi ed 1n t(he ga%ﬁ\%@d%%%fajt%gﬂn%eﬁs%%vi ng
conplicated operations perfarnmed on th af eway_a ratus such. as the 25
generation and u%ﬁ?ﬁr}heg‘ppﬁ%% oj?s er%f gsgfrf‘fﬁ i n%%)?% %és%%ppl%gon setup
data even when a conpected systemis_changed, the i specification is
al tered, orr?%éi%p?‘h]gl iﬁfﬁﬁﬁ iE cﬂé?lg‘é%‘?n%ﬁﬁ‘g?gfﬁgg'ﬂ%v‘éfo‘bﬂmt cost,
engi neering cost, and_hardware_ cost of the gateway apparatus are held down
low. 5 StilPagkiRhandferr yrdersianding ehelnte thenpvi el thei ch

all ows an easy setup without full know edge of interrel ati on between the

connect ed Gy rglajoing ke tthes systemfidia itdighiv sklldegsiengdineese a
sophi sticated user interface in making a setup. Hence, the setup efficiency

and 10 t he sgrerdedng cost of the gateway setup tool are high and held
down | ow, respectively. Still another object is to provide the gateway
appar at us and t héViget vedferréngpta tbe sédend copviea thropdlcedanpleasithe a
generally and wi dely avail abl e application program 15 such as a VEB
browser. Hagspindadbomiadpianbetoeienattiet bbjects of both parties is
10 held by the relation management object. For that reason, a
mapping setter should have full knowledge of the systems of
both parties for mapping at the same time. Another problem
is that when a change occurs with one system, it is needed
that the setup of mapping is reset and made again under
15 reconsideration of the state of the other system.

With referring to the third conventional example, the
generation and updating process of mapping is performed on
the gateway apparatus. For that reason, in order to handle
a change in the system to be processed and an alteration in

20 the mapping algorithm and the like, it is needed to update
the built-in software.

In addition, since the generation and updating process
is performed on the gateway apparatus, the processing load

of the gateway apparatus becomes large. As a result, the

25 gateway apparatus becomes expensive.



engi neering cost of the gateway apparatus and the gateway setup tool are
hel d down |low. Disclosure of the Invention 20 A gateway apparatus accordi ng
to the present invention is provided in a configuration where data of an
obj ect representing a conponent of a systemis avail able for another
system The gateway apparatus includes an internedi ate nodel 25 which is
set up by one system and the internediate nodel 7 includes an

i nt ermedi ate obj ect corresponding to the conmponent. The one system maps an
item of a correspondi ng conponent of the one systemto the internediate

obj ect and tr ansiy 5,48yl A riefRARRA 1d Qe ho (LAY iRy St em

obtalns the data correspon Ing to the |ten1of t e inter ect when

the data ofp, eltn&t ?:{eri‘Ft‘loq{eed o, | §en9gded %%g‘é%@p%e;&tbt%i thjeo

AlternatlvéT Is 1n a configuratiaon ereth ata of an object is

mut ual |'y use ste a s ef i ned as, a co onent
conposing a aspfthleqm%v | s%rroﬂ”}edygv}ﬁe tapraaﬁraS% er mec}‘511 jt r%d%?t

mut ual |'y acceSS|bIe Thi s ate el I a bject
whi ch cor r SGRRTRS Mgy, bf 5‘5‘% Q[W?erquﬂ‘ #é‘p? "§ﬂ: of a
correspondlrﬁig corrponent of itself to the |nterrred| ate Obj ect, and transmts

data to®a idferhheridher; partyc s ihe AY G WSRO Mht data of the

anot her systemis needed, accesses the 20 internedi ate object to obtain the
data corr esiiesiqapnes tdion iiSe aden bedaiesno f1 ffemendy SedifoTkh &Y Sde86s si ng

the data of the internedi ate object, perforns mapping to the 25
i nt er nedi ate asis} & rush dasesbiogo S fif anents REAtQEqisT Endmreact other

through a mutual mapping of objects representing the
respective systems. In addition, 1t is designed that even

10 1f a change occurs in one of the network systems, the change
does not influence the setup information of the other network
system.

In addition, it provides simple and easy development
in setup, monitor and control by using a view, so that the

15 format is intelligible for the user as well.

Another object 1s to generate a more precise and
appropriate mapping.

Still another object is to obtailn the apparatus which
is responsive to an operation based change in the network

20 system without difficulties.

Still another object is to provide the gateway
apparatus which requires neither updating built-in software
provided in the gateway apparatus nor having complicated
operations performed on the gateway apparatus such as the

256 generation and updating process of mapping information based



a predetermned rate with itens to be accessed of the each systemas the

internmediate object. Still further, the internedi ate object is added with 5
suppl emental information, and each system accesses the internedi ate object
based on the supplemental information. Still further, when mapping is

performnmed between the systemand the internedi ate nodel, the internedi ate
nodel 10 and its internediate objects, @and the systemand its conponents
are displayed on the sane screen. Still nore, mapping to the internediate
object is perfornmed by data which is witten in a structured data 15
description,] Qathl e¢8APKheRUadcoNFdErad SPEITRNI LR IIHUMGRE! 1tfe

transmtting and receiving a communication conmfand A of a systemA, a

Eg:ﬁ%\ejm cat :co HEPHAAE ey ﬁ%taat‘ls’*ys A8PATLLELA ?gﬁdﬁ@%gﬁg&gﬂq"d 3 gbrithm b
.

dat abase eXAHGPAGAr heneRfur s AeY ﬁiegﬁ%éﬁdcxsk?t%#%%é%@%f g ob) ect

25 Gat e, o yLPER %ggts,%?%%t R A T R AL g 5, g0 et

command B W th the system , inter pre a co nt of the communi catl on
command®B, and h&itdildg agetber ghdgct S‘ g b'%%% NG SRR ng dat a
representing a correspondence between the ob ect data of the s stemA

obj ect dat dee WhSTS Ao a8 a8t RS8R e LSt OB Lo Bt edieea 9

mappi ng executing section exchangi ng object data A with the system A Ob] ect
dat abase, etenRsilafish] betwaand® gonpechedsyrstempodhbeth paatdiedse,
perform ng mappi ng between the object data A and the object data B based on
t he mappi ngdrdaddidsion and 13 maasidle e hmegigngapivl shieatedatseA and t he
object data B, and a setup data transmtting and receiving section

exchangi ng imerfgecindatiadny aiddtuhe Hescem thelsedap eff bdbercy @ndhangi ng
the object data B with the system B obj ect dat abase, exchangi ng the mapping
dat a wiiph tthe snpinegrdaigabese, ofirthe gateway setup tool are high and

held down low, respectively.

Still another object is to provide the gateway
apparatus and the gateway setup tool which may be produced
by using a generally and widely available application program

15 such as a WEB browser. Hence, the development cost and the
engineering cost of the gateway apparatus and the gateway

setup tool are held down low.

Disclosure of the Invention
20 A gateway apparatus according to the present invention
is provided in a configuration where data of an object
representing a component of a system is available for another
system.
The gateway apparatus includes an intermediate model

25 which 1s set up by one system, and the intermediate model



16 exchangi ng the object data A, the object data B, and the mappi ng data
with an external device. A gateway setup tool according to the present
invention includes a setup data inputting section setting up groups 20 of
obj ects representing a systemA and a system B, respectively, a systemA
obj ect setup database hol ding object data of the system A which is set up
by the setup data inputting section, a system A object data processing
section receiving data fromthe system A object setup database, conpressing
26 the data, and returning it , an all system A object database 10

 ncl udi ng mpge} gl aag” 138e BhbALL8YV8h BB CchRLLAEnY ALCELALARI Ch

exchanges data wt e system A obj ect setup database, "a system B obj ect

setup datab L Nng | ect S B which i y the
setup data ?ﬁ%ﬁ?ﬁ%ﬁ{é sec AT gocrill,e %%tasqzs?% tea%%Haébj&ggt" 8%% %?%%%%@%‘SP% ction
receiving data fromth stem B obj ect tu at abase, coppressing.the
Gata. and rEPOPARARE:TE ChE PP SySPRR tp R entAEIBALELS AEIRREncAbde

data of an object avail able for the system B whi ch exchanges data with the
syst em B obfERRSERTEpddLe abQs?) maPRed 1 hbBPng setup dat abase hol di ng mappi ng
data for_ mapping which is set up by the setup data inputting section, a
nmappi ng Mat a pr ocEReR ngtRecarether caystem eRtainsokfendakdppi ng setup

dat abase, conpressing the data, and returning it, an all mappi ng dat abase

i ncl udi ng neeEregperdbrd nkPpthg Leemeeh the 1ninyreediateiokieet fwhenhe all
system A obj ect dat abase and an object available for the all systemH

obj ect dat ablasedatamdfotdieadgitegmediate obhlecd happeadedecasicapenent) a
mappi ng generating section perform ng mappi ng between each data of the
system A obdata. set up dat abase and each data of 20 the system B obj ect

setup database with reference to the all mappi ng dat abase, and transmtting
it to the mappi ng setup database, a setup data displaying section

di spl ayi ng data as needed of the system A object setup database, the system
B obj ecto set up dagABbesgatiVelypAR Dg SehuPontbi aibstioh hexlel tRB @ysd em A

obj ect dat abase, the all system B obj ect database,

of an object is mutually used by another systems, when the
data is defined as a component composing a system.

It i1s provided with an intermediate model which is
mutually accessible. This intermediate model has an

15 intermediate object which corresponds to the component

therein. Each system maps an item of a corresponding
component of itself to the intermediate object, and transmits
data to a mapped item. Then, the each system, when component
data of the another system is needed, accesses the

20 intermediate object to obtain the data corresponding to the

item.

In addition, each system, when accessing the data of
the intermediate object, performs mapping to the

25 intermediate object whose component items agree more than



11 or the all mappi ng dat abase, and a setup data transmtting and receiving
section for exchangi ng data anong the system A obj ect setup database, the
system B obj ect setup database, and the mappi hg setup dat abase. Then, the
gateway setup tool 5 transmits and receives data to and fromthe gateway
apparatus through the setup data transmtting and receiving section. In
addition, it is configured to assign sypplenental information for mapping
to object setup data of one of the 10 stem A obj ect setup database and
the system B object setup database, so that the mapping generating section
generates np ' C S | e

i nformati on. %%lf%l% q%fﬁfll&% %%% nglgﬁc%?\ lllagu?gd}gt oéée(g%%%gr])%e data WI’I thten in a
structured data descrl t|o he gateway apparatus. In

addi tion, % §te céﬁ?lgur qi r}’%é'hange a Witten 20 in a structured data
description | anguage with the gateway setup tool. Brief Description of
Drawings Fig. 1 is a conceptual viem/illustrating mappi ng of 25

i nternedi ate nodel s _between systens. accordin a first 12 enbodi nent of
the present |nve§FF&& fprghes’; thg interpedi t%l%ﬁﬂ???tﬁﬁt@ﬂqqﬂg wWrhitual |y
used systens and an internediate nodel in concrete according to the first
enbodlnﬁntSQ@HQ%TGQ$G¥;%ﬁﬁﬂ%ﬂﬁ@%ﬂqdIQRQr%ﬁqnufifqﬁRXEQEP%ﬁ%ﬁﬂQRPvmndom/of

i nt ernedi ate obj ect conponents according to the first enbodinent; Fig. 4 is
a struct ur dnternedigtes pbdeckgbagedon \t @@Pﬂﬂﬁ"@f@adnénaﬁrmﬁﬂ:épﬁedi ate
nmodel in concrete according to 10 a second enbodi nent of the present
invention; Fig. 5is a structural viewillustrating nutually used

Still further, when mapping is performed between the
system and the intermediate model, the intermediate model
10 and its intermediate objects, and the system and its

components are displayed on the same screen.

Still more, mapping to the intermediate object is
performed by data which i1s written in a structured data

15 description language.

It comprised a system A communicating section
transmitting and receiving a communication command A of a
system A, a system B communicating section transmitting and

20 receiving a communication command B of a system B built on
a protocol which is different from a protocol on which the
system A is built, a system A object database exchanging the
communication command A with the system A, interpreting a
content of the communication command A, and holding object

26 data, a systemB object database exchanging the communication



systens and an internedi ate nodel in concrete according to a third

enbodi nent of the present invention; Fig. 6 is a block diagram of a gateway
apparatus and 15 a gateway setup tool according to a fourth enbodi ment of
the present invention; Fig . 7 shows an exanple of data in an all object
dat abase of the gateway setup tool acgording to the fourth enbodi ment of
the present invention; 20 Fig. 8 shows an exanple of data in an all nmapping
dat abase of the gateway setup tool according to the fourth enbodi nent of

the preserionmat@ B WthFtBe Syéferd B) il BiNg |d Wontahith@£CceAgect i on
types between the gateway apparatus and the gateway setup tool 25 according

to the foWdineRRYHITN EofthaheB Pl Rb1dAYGN6b9Ect ddth FlalmapBifgows an
Jatad g

exanple of data in a system A obj ect setup database, a system j ect

set up dat ' ccordin
Co a it nekapas® ABPALAS pEpuihd BaRaeiptt e Sl s o bl ol et
Il lustrati a ' ' rat] Q [ way setu
tool - acooReNE s hRcoPpfe R AR THE Byh Bl MIEE aaBabiBelBhE Y 1511
shows an a of the system A obj ect, setup .dat nd the system B object
setup dat iﬂen”%hagcﬁabgﬁﬁyxgeﬁ?) HG° %fB \ﬁﬁ’lj ta%«? Bten ﬂ‘y’gpgflﬁuct qu ed
data descripti | anquage accoyding to a sixth emodinment of th resent
vent | onexasntdng B88316R6EChana T PRI get dRthayHtE Loe.AYAEER | n 1 he
gateway setup tool which is witten in the structured 15 data description
| anguage écegﬂﬂf’ﬁgdﬁ)a'??l%esi%‘fpaé}ﬁ}dtﬂ REdecst dphe BreddhthendERteBn. Best
Mode for Carrying out the Invention Enbodiment 1. 20 A first enbodi ment of
the pr esem OPIeERARSAASE, BRF (RTINS BADBARG,PEHHaPY Eheialiact 8afag. 1,

Fig. 2 and Fig. 3. Fig. 1 is an explanatory block diagramof a systemfor
A and the object data B based on the mapping database, and

10 mutually exchanging the object data A and the object data
B, and a setup data transmitting and receiving section
exchanging the object data Awith the system A object database,
exchanging the object dataBwith the system B object database,
exchanging the mapping data with the mapping database, and

15 exchanging the object data A, the object data B, and the

mapping data with an external device.

A gateway setup tool according to the present invention
includes a setup data inputting section setting up groups

20 of objects representing a system A and a system B,
respectively, a system A object setup database holding object
data of the system A which is set up by the setup data inputting
section, a system A object data processing section receiving
data from the system A object setup database, compressing

256 the data, and returning it, an all system A object database



I npl ementing inter-network mappi ng performed between different networks
according to the present invention. 25 The figure shows a BAChet system 105
and a LON system 14 107 as an exanple of networks to be connected to each
ot her. These are objects as real entities. Mpping and connecting these
systens nutual ly neans that setting up an inter-object mapping 111, or
establishing 5 a correspondence betmegﬂ%a BACnet object 106 defined by the
BACnet system 105 and a LON object 10 efined by the LON system 107. Wth
this enbodi nent, a shared concept, a characteristic, an original nodel or

the |ike ofy AGaqnlOnSYsteaRta%0F S SYddd Cvdsn dinis Nd chidf Lodagd to

establish an inter I at e node as —an unrea virtu . A setup
of mappi ng %’ % %Pﬂ rk ' 0 q%d' ectly
et weon { na pih BRERERo8s BRE yEER S FPEEHER STt s UAB R
t hensel ves, but ebéor dto 15 an_in ernegi nqgg obj ect é%ﬁ gefined by
this® i nt or RedVHEBT S G ToRs Setip BekAbra® briand ailesy ita ¢ the ot
mapped directly to the LON ob ject 108 , but to the internedi ate nodel
obj ect 103S¥Step Badyich Lgeathyp By the seipp;datr eyt tdnsd 8estigrn an
operation.) Simlarly, the LON object 108 20 is not directg¥ mapped to the
BACnet 9bj 8ctyabem Bk Jeot dada presessling saaidan peretvingslatafepmy] 0 )
As a result , the BACnet object 106 and the LON object 108 as objects of
t he syst enthef sysiemeRt pbesthaetubedatahpped comphesshagethentataedi at e
obj ect 103, which establishes the setup 111 that 25 they have been napped
to each ot bed retusnpegtit Fiap allssyskemn B @iciestte datalpise inciudiényg sinpl e
format . Note, a BACnet system 207 and a LON system 214 are adopted as
bef ore as spdedndasa pEabnepbjecesavaldlabdeglfoanthe system B which
exchanges data with the system B object setup database, a
10 mapping setup database holding mapping data for mapping which
is set up by the setup data inputting section, a mapping
data processing section receiving data from the mapping setup
database, compressing the data, and returning it, an all
mapping database including model data of mapping between an
15 object available for the all system A object database and
an object available for the all system B object database,
and exchanging data with the mapping setup database, a
mapping generating section performing mapping between each
data of the system A object setup database and each data of
20 the system B object setup database with reference to the all
mapping database, and transmitting it to the mapping setup
database, a setup data displaying section displaying data
as needed of the system A object setup database, the system

B object setup database, the mapping setup database, the all

26 system A object database, the all system B object database,



5 internmedi ate nodel 20l established based on these systens is configured
simlar to the object of the LON system here since the substance of the
apparatus is considered, it is an original nodel. First) a description will
be given assumng that 10 mapping is performed to the internedi ate nodel
201 fromthe BACnet system 207. It is assuned that with a Binary Qut put
object 208 with I1D=10 which is a BACneﬁ obj ect, a Present Val ue property
209 is mapped to an Qperating Status p %perty 203 of an air conditioner 202
which is an internedi ate nodel 15 object on a property basis (step 220) .

moped <o’ ¢ S8 g iEptia Bandb iy sh i e R Bibotibdendy)

Present Val ue, 213 f a NULtE?E ﬁ %q% gb ect 2 2 i S naggpd to

Oper at i on r?&f Rg, §eGE OB RAT 1 PRRAPS sal"éod‘gz 9 Sysfﬁims
conpletes a setup on the BACnet side . Then n erforned to the

i nt er nedi ate® HﬁﬁEF SRUR P@rﬁaﬁ?@%cﬁpgﬁiﬁﬁ’?ﬂogﬁ?cg Pa¥abase an Air
Condi ti oner ect 215 with I D=5001, an LON object, is nmapped to an air
condi t i one@%ﬁhe@m#q& g¢ heRidatabaste| BBFéctt%gé‘ﬁe&’ﬁYo%?‘é‘éE teedi s (
step 223 ) Simlarly, a lighting device 1s 218 of an LON object is also
mapped fo tﬁ?@ﬂﬂf&msi apd ragederexpdatp thapdifarorhet 2 tRWRY apppEatusn an

obj ect basis ( step 224). For an object based mapping, a property |evel
mappi ng 5 ithnesmghothedsetipedata dixangmiyting and\regedadaia segtdoart / St op
property 216 and an QOperation Mdde property 217 of the air conditioner 215
of an LON object are mapped, respectively, to the Operating Status property
203 and the Operation Mode property 204 of the air conditioner 202 of 10 an
i ntermedi ate nodén aBjettionSi it s lgonfaidurgd Hon/alsisglun Supppempartay 219 of
the Lighting Device object 218 is mapped to the Operating Status property

206 of t he ilnfPiinatd onerotemappefiy L05SoKFéeP S2tip ddits O PleLoFs theset up
also on the LON side. 16 After conpleting the setup on each side, a setup

of Mappd Ny HAHEREA S18fécEHet fu? @bt aBhSe dn® thedsPAEBALIB WYY Rt aedupn LON
obj ect here, is obtained based on a setup status
database, so that the mapping generating section generates

mapping data between objects based on the supplemental

information.

15 In addition, it is configured to exchange data written
in a structured data description language with the gateway

apparatus.

In addition, it is configured to exchange data written
20 in a structured data description language with the gateway

setup tool.

Brief Description of Drawings
Fig. 1 is a conceptual view illustrating mapping of

25 1intermediate models between systems according to a first



on the internedi ate nodel 201. Wth the air conditioner 202 of an

i nternmedi ate nodel object, the Present Value property 20 209 of the Binary
Qut put 208 in a BACnet object and the Start/Stop property 216 of the air
conditioner 215 in an LON object are mapped to the Qperating Status
property 203. This proves that the Present Value property 209 of the Binary
Qut put 208 in a BACnet object and the géart/Stop property 25 216 of the air
conditioner 215 in an LON object have 17 mapped consequently to each
ot her in real tern1(step 225). Simlarly, it is proved that the Present

Val ue 211 of ar ut. 210 o the Light-On/Light-Of
property 21@" jt'?'uen 3’%%1}%’ e‘?ﬁ%“eé Zjltg@‘?rpgf ﬁ 226 ) , and the 5 Present

Val ue 213 of the It sfate Eu t 2% %F |on
property 217 of THE aPrisenatFPERRFa fé?%ﬁ@ilﬁ ot PiCpapaatly Hhdd
AlternativeLg, such a setuB of naR n&x be perforned throqgh a setup
wi ndow 301,S¥%kems ansl @n f E@rﬁ‘ﬁg Qf&n‘ﬂ? 1ol eorereteiqpcordia diGical |y,
with reference to the figure, is a possible nethod that a content 302 of
an i nt er nedihg ef#ﬁﬁfelem@@d‘iﬂfb‘m 306 of a BACnet object, and a content 309
of an LON object are displayed, and then a correspondlng object 15 ( at the
instancé | evel . Bdg.erhdd veldiagran dsklystzating @ mpppindedigiplard. ), a
correspondi ng property, or the like is selected fromanong those . For
exanpl e, a vBAGst objigdterd@Rliiat eraqiiettt canpanedraedicomdingidio diljeect 304,
and an LON object 310 is mapped to the internedi ate nodel object 304. 20 As
a result) tfier8A@miodimerdt; 308 and the LON object 310 will be mapped to
each other. The nmappi ng setup wi ndow 301 may display at the sane tine
obj ects of both rmeEigwnkispssemactiirab ety Wilibhsdratihg mappelly msssh ot her
li ke the exanple shown in the figure. Alternatively, however, each one of
the 25 obj esiscdimy diRl @nsSphayefledlatet hd@el oin tdh it 9 Scdir@dPWog
10 a second embodiment of the present invention;
Fig. 5 is a structural view illustrating mutually used
systems and an intermediate model in concrete according to
a third embodiment of the present invention;
Fig. 6 is a block diagram of a gateway apparatus and
15 a gateway setup tool according to a fourth embodiment of the
present invention:
Fig. 7 shows an example of data in an all object database
of the gateway setup tool according to the fourth embodiment
of the present invention:
20 Fig. 8 shows an example of data in an all mapping
database of the gateway setup tool according to the fourth
embodiment of the present invention;
Fig. 9 is a block diagram illustrating connection types

between the gateway apparatus and the gateway setup tool

26 according to the fourth embodiment of the present invention;



18 the engineer in each network systemto nmake a setup easier. Still
alternatively, an input nethod in the formof chart or the |ike nmay be used
ot her than the GUI based setup w ndow i ntroduced here. 5 Thus, the
internedi ate nodel and its constituent internedi ate objects, and the system
and its system conponents are displayed on the sane window. As a result, it
is effective in maki ng mappi ng nuch easjer. Note that the internedi ate

nodel of the present 10 invention may pl aced inside a gateway apparatus
and invol ved even in the execution of a gateway function. Alternatively,

novever. 1t oY e el SR SEMA I 821 asli £ 4 Sy ded3gar 2tel v

fromthe gateway apparatus nmakI"ng various Types -of se or the
gat eway apparatu 0. 15 that the te pparatus .is allowed to, have
o i o8P Boae ERRARSneS iy LR RSP T PRR L ity AoREbBARG. 1 n
this case, it becones gosg%ble tgwprovige a higher er f ormance _and
| over - cost S§AIRWEFTAPRAL LTS IRYEVRET SBEYR; HPRL AR 9 £9 Raf16ABn two
systens A 20 and B exchangg data with each other, for exanple, the systemA
starts to emkegipent pft thenpregeptdavendioBiiect of the internediate node
and then transmts it, and then the other systemB only uses it . This is
effecti®e in theFédseldhdBeaafighorhprit d1llupEradageanuasdopaticof a host
system Still 25 alternatively) a tine gap may exist between setting and
using 19mappisgdgeherhsiobebrgcednreatinethet bpteways setupi oolStil |l nore,
anot her possi bl e approach is that an internmedi ate object which has been set
up by the sgebediAgi tosdie difith exibadimehbrofidtheopresentbingentipnat a
|l ater time by the system5 B, and then shortly after data is set up, the
i nt ernedi at e obj Bdy.t12anshdws idncexdmpde 6firthersystem A bbdeght setdepcri ption
has been given above in the case where the systemstarts to set up the
i nt er nedi agatabawdttheaBysitem Passiddtc saupodalai n tHRd ghlteway setup
10 tool which are written in a structured data description
language according to a sixth embodiment of the present
invention; and
Fig. 13 shows an example of the mapping setup data in
the gateway setup tool which is written in the structured
15 data description language according to the sixth embodiment

of the present invention.

Best Mode for Carrying out the Invention
Embodiment 1.

20 A first embodiment of the present invention will be
discussed below with reference to Fig. 1, Fig. 2 and Fig.
3. Fig. 1 is an explanatory block diagram of a system for
implementing inter-network mapping performed between
different networks according to the present invention.

25 The figure shows a BACnet system 105 and a LON system



10 intermedi ate nodel is setup first and then mapping is nade to the
systens A and B fromthe internediate nodel, and in other words, a
correspondence is established between the systens in advance based on the
internediate nodel. In this case, data is exchanged via the internediate
nodel at the 15 tinme of setup, but it is allowed during the operation of
the systens to exchange data directly ?%tmeen the systens. Only to exchange
data directly, or only to retrieve an internedi ate object, including this
case, it is enough that a gateway apparatus has a sinple configuration

I ncl udi ng %[cbfﬁgg%ﬁsen:gaﬁ;gibé ot ggﬁﬁlﬁﬁgéC{&Sde"g!o}én‘éefteﬁ‘a%ié‘&cl? dedeparately

provi ded setup e uSe according to thrs inplenmentation
syst em of i ng _bet n.,different. netwarks, the internediate nodel 102 is
establ i she?i{)q%reo%d?? r?\l%qtﬁg ar?afeec?lonenti#e)clceosn‘cept and 25 property shared by
t he network syst 05 and 107 to_he ped, 0_or using.an _original
odel . Then, - sacHlepe g B85k FRRTeFsAng ARRsS SYARSMRs ISR BRARRS  vel y
to the internedi ate nodel 102. Consequently, the_ HACnhet obég&'{i&%of t he
BAChet systdiAtBSEEARGHER SRCHR ST SRacHbMARRANG L LT 5k 5

shared object 103 of the internedi ate nodel and the LON object 108 of the
LON sysPema GPTHeSER AeNCRLOENRPD § BAGRE, OPI8FTe40f Aebtreditietherhi s
al l ows any engi neer to set up mapping even if he/she does not have ful
know edge &fsinet iy 195t \ﬂ@ldkas}é)gbl?@;lem Q8 d@fiingd byydhe LON change
occurs at one of the network systens, the change wlll not affect the setup

i nformat i osysttemhd 0h.her network system Additionally, by the nmethod of
mappi ng with the view of the internediate nodel 102 bei ng provided and the
view 15 of each Mdibhorthis0embodimendi.ng ehegield deadepthe arappi ng may be
performed further with ease . Enbodi nent 2. A second enbodi nent of the
present i nwhanantemilstite 20 cirsiguissdd nesledw om tther dfidkecrae thedé g. 4. As
cited in the
10 systems as real entities is used and introduced to establish
an intermediate model 102 as an unreal and virtual model.
A setup of mapping of an object of each network system is
not performed directly between the real BACnet object 106
and the real LON object 108 by themselves, but performed to
15 an intermediate model object 103 defined by this intermediate
model 102. For example, the BACnet object 106 is not mapped
directly to the LON object 108, but to the intermediate model
object 103 (step 109). (Hereinafter, a step is used to
express such an operation.) Similarly, the LON object 108
20 is not directly mapped to the BACnet object 106, but to the
intermediate model object 103 (step 110). As a result, the
BACnet object 106 and the LON object 108 as objects of the
systems of real entities have been mapped to the shared

intermediate object 103, which establishes the setup 111 that

26 they have been mapped to each other.



first enbodi nent, a BACnet system 408 and a LON system 410 will be cited

al so here as the network systens of real entities. Based on the first

enbodi ment, a BACnet object 409 and 26 a LON object 411 will be mapped to
each other in the case 21 where they are nmapped to a shared internedi ate
nodel object when they are mapped to an internedi ate nodel 402. However, it
Is also possible to map the real entitjes to each other not by thus mapping
to an internedi ate nodel object which is conpletely in agreenent
therewith or a shared or common object al one, but by another nethod.

Specifically, di{fere | nter late obj ar t rarily,
and t hese intern&&%&fgé%%ﬂe g agg %éﬁgﬁﬁggxbgégﬁ&ﬁﬁ %ﬁ&igkﬁgégggggF mappi ng
infornatio&. Af%er the internediate 10 nodel s are conbi ned, the real
entities ar8™8be mapped to each other. More specifically, it may be

acconpl i shed, even .if the internediate_npdel .is not conpletely in agreenent
therewith, by maPBtRg BePﬁEBﬁtoﬁ¥§tﬁﬂo§ggp3PQnFsL&PéSWEQPWeZéénér@lass , 15
whose properties agree nore than a given rate (for exanple, 80%or nore ) ,
or the |ik83oPEEA BRRRFAre 5 SFSERISHRE e} &R tHeH or AddPOUG I BRel
obj ects 403 and 405 , and the properties of internedi ate nodel objects 404
and 406 agiadexmedipkgnmadglyeRlr gséablisped: baeprd, opt thesgssygEamshat t hey
are to 20 be mapped to each other, respectively. In this case, the BACnet
obj ect 409iwhrenfiguregdpetmihavugd theieat 2f ¢heh&ONnsysiven herenodel
obj ect 403 and the LON object 411 which is mapped through mapping 413 to
t he i nt er mredngee thedelibebppce df5thecappabstunappedconsidenedt hdk dhr ough
mappi ng 25 414 after the intermedi ate nodel objects 404, 406 and the 22
i nt er mredi abe owdglinahj motie1l403, 405 are conbi ned, respectively.
First, a description will be gliven assuming that
10 mapping is performed to the intermediate model 201 from the
BACnet system 207. It is assumed that with a Binary Out put
object 208 with ID=10 which 1s a BACnet object, a Present
Value property 209 is mapped to an Operating Status property
203 of an air conditioner 202 which is an intermediate model
15 object on a property basis (step 220). Similarly, Present
Value 211 of a Binary Output object 210 with ID=11 is mapped
to an Operating Status 206 of a lighting device 205 (step
221). Present Value 213 of a Multistate Output object 212
is mapped to an Operation Mode 204 of the air conditioner
20 202 (step 222). This completes a setup on the BACnet side.
Then, mapping 1s performed to the intermediate model
201 from the LON system 214. It is assumed that an Air
Conditioner object 215 with ID=5001, an LON object, is mapped

to an air conditioner 202 of an intermediate model object

25 on an object basis (step 223). Similarly, a lighting device



Thus, according to the inplenentation system of mappi ng between different
networ ks of this enbodi nent, when 5 each network system 408 , 410 of a rea
entity perfornms nmapping to the m ddl e nodel 402 , even if the objects 409 ,
411 of the respective network systens have been nmapped differently from
each other to the internedi ate nodel objects 403, 405, respectively,
mapping is perfornmed based on simlarity 10 between the internedi ate nodel
obj ects 403 and 405. As a result, a si¥hler and easier setup may be
performed. Hence, it becones possible to ainlat reduction of engi neering

t . hird d t i t Il b
glozcussed %g}ageﬂgvf?l‘i['&i ‘@?i?flt’:t([e jt%r%losé)l %??Pﬁg r eﬁ%ilflg\rlggvélﬁg \émeconde
enbodi ments, a BACnet system 505 and_a LON systen1510 wi |l be C|ted al so
here as the rﬁe‘?@\d“r‘k1§§§F@ﬁ§’-6‘1¢‘*r'&%¢°%rﬂ‘?1ﬁ% on 3p bk Hasdise (FEeR: and

second enbodi nents, if a BACnet object 506 and a LON object 511 are mapped
to an |nte?ﬁéd|ate nodel 502 so as to obtain mapping 517 between the real
entities , the mapping information is to be obtained based on the condition
that they have bEer ammideqtobasedaranpingeranfioner s 18ygd) mappdng, or
that they have been mapped to different 23 internedi ate nodel objects to
whi ch tthe desperfpymedbfediiechivelyedn objpedis.r eApeatFeeudt, Adcording to
this enbodi ment, however, in addition to that, supplenentary information
assi gned i Bitavitd8abpyptropehtyod] @drsd @in Operaticnwokles psopeetyf 21 e real
entities is enployed. Note that the internedi ate nodel may be handl ed
t hrough t hefmehbodief cohditibaererhsdbffeah DONt bdtject alre mapped,enbodi nment
Fig. 5, specifically, shows the case of using the nmethod of the first

enbodi ment respestsvapiyenest the iogexramin®stiat uiepropdrty as3i ahar sRéi on t hat
is used to characterize the entity of each object and map the network

systems toogaeht@bheMoabopeopbotyez0apbe, th8akirneballelbnsr! 202t ben
information is used as the supplenmental information in the

10 an intermediate model object. Similarly, a Light-
On/tight-Off property 219 of the Lighting Device object 218
is mapped to the Operating Status property 206 of the
Lighting Device object 205 (step 224). This completes a
setup also on the LON side.

16 After completing the setup on each side, a setup of
mapping between real entity objects, 1.e., a BACnet object
and an LON object here, is obtained based on a setup status
on the intermediate model 201. With the alr conditioner 202
of an intermediate model object, the Present Value property

20 209 of the Binary Output 208 in a BACnet object and the
Start/Stop property 216 of the air conditioner 215 in an LON

" object are mapped to the Operating Status property 203. This
proves that the Present Value property 209 of the Binary

Output 208 in a BACnet object and the Start/Stop property

256 216 of the alr conditioner 215 in an LON object have been



exanpl e shown in Fig. 5. This supplenental information 15 specifies the

| ocati on where the objects to be conbined have been installed. As the

suppl emental information of the BACnet object 506) installation |ocation
507 has a value of "Meeting RoomA". Simlarly, it is assuned that
installation | ocation 509 of the BACnet object 508 has a val ue of "Meeting
20 Room B" . Installation |location 512 9f the LON object 511 has a val ue of
"Meeting Room A". Installation | ocatioh’514 of the LON obj ect 513 has a

val ue of "Corridor"”. Mapping information between the objects of the real

entities are obtai ned %ﬁﬁe on_ t hose. pi f informatign.in % i\tion 25
Lo the' sambaRRAD o8 ARBRtAY EhoSRERCbERER o fh adh T THPL G eb 348 P
seens that he BACnet .qbj.ect 506 t h LOﬁl obj e trYs 1, gg{i ch are mapped
to a shar etftji di a#e ir?oé"erl"v(?ﬂag tsg"?,e 5\?@]%’&6 % ]t(?feé:g‘ﬁ ot her.
However, if the supplenental information of those objects is obtained, it 5
is known t t'f‘&tnatrlYePD te 2106 iishMepnesd iteh Yhse HHBH A AR G 1R Room A"
This al so proves that this is an appropriate magpin . Note that ) as the
suppl enent FTORFFVRLP0AE hedriliadtidha Heviigst alBaf $60P |1 22&k i ARG Rbem Nane,
Room Nunber, Space Nanme 10 (Corridor, Stair Landing, Shared Space, etc. ) ,
Fl oor Nanb&ressat: VaduruAbarof hiheeMuldd state Puspuhin2l? I3 gamped ke use of
Devi ce Model / Model Nanme , Model Nunber , Used Scene ( nornal , energency,
br eakdown, tdiec Opergfdoinf Modsi propert® ALhef the iajed cevdiiddenery 2d8ch
article or the like my be 15 effective . Thus, according to the
i mpl ement atlinoiresals ttemmof( steppi22d )bet ween different network systenms of this
enbodi ment, the supplenental information for nmapping between the objects of
t he network syst ahtexdatdwely]Osuch dedetwpl oftrieping mpyl werpeir&orimedor mat i on
is assigned to the respective objects of the network systens 505 and 510,
and mappi ng@hirduesy ocertp windoew delgt fer ekampile,Supreconat akampiier nati on.
This allows a nore precise mapping to be generated, and al so
10 shown in Fig. 3.
Specifically, with reference to the figure, it 1s a
possible method that a content 302 of an intermediate model,
a content 306 of a BACnet object, and a content 309 of an
LON object are displayed, and then a corresponding object
15 (at the instance level. Alternatively, aclass level mapping
may be applied.), a corresponding property, or the like is
selected from among those. For example, a BACnet object 308
is mapped to an intermediate model object 304, and an LON
object 310 is mapped to the intermediate model object 304.
20 As a result, the BACnet object 308 and the LON object 310
will be mapped to each other. The mapping setup window 301
may display at the same time objects of both network systems
which are wished to be mapped to each other like the example

shown in the figure. Alternatively, however, each one of the

25 objects may be displayed at a time for the purpose of allowing



mappi ng appropriateness to be judged. In addition, since 25 each object is
assi gned the suppl enental information and 25 mapping is perfornmed based
on this information, supplenental information based anal ogy becones
possible even if it is separated fromthe internedi ate nodel as a result of
failing to make an initially established mapping assuned to the 5

i nternedi ate nodel 502 which is caused Qy an operational change in the

net work systens 505 and 510 or the Iiké. Thus, it becones possible to

anal ogi ze and naintain the relation of mappi ng between the network systens

505 and 510 el j ' d i j [
cost 10 THIE Blinddx, AFCRAER RBERLDk ok Pt TR Plip Ra L 1T 00,
f i di i t chi t,.dat h t

s lsed.  noverLEefeRiet Vel b " e BT e A S TakY {short
f t i bl e Mtk L t data d i pti

| anguage meGF BEeLHEARRY BeciRpaderthl e FhR GE R RedpFRE P oo

i nternedi ate nodel or .an internediate object, which will be discussed in

detail in tIREFAYCRE RPESbodi nents. 20 Enbodi ment 4. Fig. 6 is a bl ock
di agram_of a gateway apparatus and_a gateway setup tool according to a
fourth @mbodi mentTHHs ¢ H& G rigtisRMe GhatR inpdeyand r’e‘F%r‘F?’Fﬁt%B“?‘Iﬁg figure,
it is conposed of a system 26 A 601, a system B 602 which is built on a

protocol di¥ntempediatey ghipsthatanth e cHvstrms3Rd bt SYItem puilt, and a
gat eway apparatus 603 which connects the system A 601 and the system B 602.
The gat ewaycempenents 808 dispansss o dhegsgmeupindow.5 As angrasulthg and
receiving section 604, a system A object database 605 hol ding data on

vari ous devitebs caffmctioce tin making mapping much easier.

Note that the intermediate model of the present
10 invention may be placed inside a gateway apparatus and
involved even in the execution of a gateway function.
Alternatively, however, it may be equipped on a setup tool,
which is provided separately from the gateway apparatus, for
making various types of setups for the gateway apparatus so
15 that the gateway apparatus is allowed to have minimum
required functions for executing the gateway functions only.
In this case, it becomes possible to provide a higher-
performance and lower-cost gateway apparatus.
Another possible approach is that when two systems A
20 and B exchange data with each other, for example, the system
A starts to convert it into the intermedlate object of the
intermediate model and then transmits it, and then the other
system B only uses it. This is effective in the case where
a subordinate layer system uses data of a host system. Still

26 alternatively, a time gap may exist between setting and using



the system A 601 and various objects to be nonitored and controlled and the
li ke by the system A 601, a system B obj ect database 606 hol ding data on
vari ous devices connected to 10 the system B 602 and vari ous objects to be
nmoni tored and controlled and the |ike by the system B 602 , a mappi ng

dat abase 607 show ng correspondence anpong those databases, a mappi ng
executing section 608, a systemA co icating section 609 and a system B
comuni cating section 610. 15 Al so, gnzgtemay setup tool 611 is provided
for an external setup of the object data and the mappi ng data of the

gat eway appfnrsq}eu&sd %Qsﬁhgﬁkgbgzggg\’@t}/ng eétu%x%?ﬁllf %%g' Safid ﬂ?ﬁﬁgd g&:jgld.sa up

data i nputting sectro user 1Tnteérrac , a setup da
di spl ayi ng section q%f an al.l. system A .obj ect, dat abase 615 a_system A
obj 6ct pr 0T nPRHe%, PISTEb1e ARRLOAG 1Ej At < o LRrIedkEt 817, an
all system B object database 618, a system B object processing section 619,
a systemB q}b']qgcft whaqhh hag hsede S@fo,‘yparPYal Wﬁtﬁp&atjé?o gy iny
mappi ng 25 generating section 622, a mappi hg data processing section 27
623, a nmapfdHpnca fpTHREanEsElbhhe ol up dLiq palsratine bynthe isyF tam
recei ving section 625. Fig. 7 shows an exanple of data in the all systemA
obj ect Hat dbad@dstheanghprEly13f595t eatB bH) RE Wt s dndearmediatene
gateway setup tool 611 according to a fourth enbodi nent of the present
i nventi on. obedt dquranssifsvsitem sifiténd Val ue object 701 and an Integer Val ue
object 702 in the all system A object database 615. The all system B obj ect
dat abase 618 i nclFadashemmogier, B) thowgh 2o desahijpciony f@asatben Lgigran ng
Devi ce object ?04. More specifically, the Logical Value object 701 has a
property cadeck Gur rdid ddseuavheran thenideian \etaroftotsat up ther 1.
Then, the Air Conditioner object 703 has two properties called Start/Stop
and Oper at iigrt dvhwarlid e obJeaitgi hablkheyapossibiewpphoack 1sStthdt daheSt op”
and "Cooling or Heating or Drying", respectively.
10 intermediate model is setup first and then mapping is made
to the systems A and B from the intermediate model, and in
other words, a correspondence is established between the
systems in advance based on the intermediate model. 1In this
case, data i1s exchanged via the intermediate model at the
15 time of setup, but it is allowed during the operation of the
systems to exchange data directly between the systems.
Only to exchange data directly, or only to retrieve
an intermediate object, including this case, it is enough
that a gateway apparatus has a simple configuration including
20 such as a table. Then, exclusilvely for mapping, a separately
provided setup tool may be used.
Thus, according to this implementation system of
mapping between different networks, the intermediate model

102 is established through modeling based on the concept and

25 property shared by the network systems 105 and 107 to be mapped,



Fig. 8 shows an exanple of data of the all mapping database 621 in the
gateway setup tool 611 according to the fourth enbodi nent of the present
invention. 20 The figure shows a Logical Value object 801, an Integer Val ue
obj ect 802, an Air Conditioner object 803, and a Lighting Device object

804. As shown in the figure, the Logical Value object 801 and the Integer
Val ue object 802 correspond to the Air_25 Conditioner object 803,
respectively. 28 More specifically,jyhe Current Val ue property of the
Logi cal Val ue object corresponds to the Start/Stop property of the Ar

Condi tioner_object, _and th rrent. Valye property of.the |ntege al ue

obj ect corPEsBjﬁﬁBg L)) ?ﬂ%g&%d'ﬂ? ?ﬁm&g‘%‘pp 558y \El)f &Pet ﬁXSRPF'goiR i tioner
object. Furthermore, with referring to_the val ue of each property, val ues
0 3%t T nendtPan PevEbums, Rapeirg sROLHE THE Y. Be VhRd B aRa e
correspond to Stop and Start, respectively, of the Start/Stop property of
the AT 10megRdi10%neConspabentdy. tae JASht abIant Wapt Hhe BACRBR( Val ue
property of the Integer Val ue object 802 correspond to Cooling, Heating)
and Dryi ngSyYs&epelt®d wiich ds one adpdbg neFWRBEEeSY? bpas anged e hhe

Condi tioner object 803. An operation will be discussed with reference to
Fig. 15 6 sbaFed.olgiedt 198 ofahheparterimedikitid mpdediansdithed-ON ohjeeter ence
to Fig. 6 in the case where the system A 60l starts to communicate with the
system B 6098fafi thenkON|sysiiemhl ¢ e fwiridnysttthe béhergsy et em acenmappedt i on
command 20 of the system A 101 transmtted fromthe system A 601 and
reached t htogebehagtl@par dthiss @13 oaws aayeengdneegrt te sest epn appimgni cati ng
section 109, where the content of the communication is interpreted. Then,

it is acknewkadiyifché hsiie tdse< ardteMaviendiuddt aowledaer abolitothéhkotlst em A
101 to the 26 system B 102. Then, this control data is witten into the

network systems.

10 In addition, even if a change occurs at one of the
network systems, the change will not affect the setup
information of the other network system.

Additionally, by the method of mapping with the view
of the intermediate model 102 being provided and the view

15 of each network 105, 107 being established, the mapping may

be performed further with ease.

Embodiment 2.
A second embodiment of the present invention will be
20 discussed below with reference to Fig. 4. As cited in the
first embodiment, a BACnet system 408 and a LON system 410
will be cited also here as the network systems of real
entities.
Based on the first embodiment, a BACnet object 409 and

25 a LON object 411 will be mapped to each other in the case



29 system A obj ect database 105. The mappi ng executing section 608 searches
t he mappi ng dat abase 607 for object of the system B 602 which corresponds
to the system A obj ect database 605 into which the control 5 data has been
witten. Then, the mappi ng executing section 608 wites the control data of
the system B 602 corresponding to the control data of the system A 601
obtained with reference to the mappi ng,dat abase 607 into the systemB

obj ect dat abase 606. 10 The system B cd ni cating section 610 creates a
conmmuni cation command of the system B 602 corresponding to the system B

obj ect data 6.into which the_d

ase has, heen jtten d tputs it to
t he syst emW%egﬁzgg?ﬁu -e {5 %eodm%?nflcgésﬁ gfjbr}btec%%%%?tei é“ op?ge;}’f 8%#3%% rom 15
the system A 601 to the syst B 602. .Note that a ¢o j catj on perforned
from the o HeBhFREBEFE BAPREDHR Al iR tBEToA1oLE BOORL AL + nFOUGNOENe  out o
in areverse way to that di scussed abqove. Next, a method for setting up the
system A oHjtedf 26S82P985LR1B0EC MPR WA REAB edfjidde s Heasae 888eTand t he
mappi ng dat abase 607 which are used for such a comrunication will be
di scussed Wiothb¥efBusndarpdng; 0 angiptpryeddatey prdele ofieskaydebup t ool
611, the data of various devices connected to the system A 601, the data of
var i ousb 25 ishrempd etelyelnpayreemen binthewew th | ax dphared pat eammos01l 30
and the like are inputted to the system A obj ect setup database 617 through
t he set up edjacitnpdionieng bsdc byoanetBerAmedhodhr ofghctifdceddy,i nputting
section, the data of various devices connected to the system B 602, the
dat a of vadidferentbjistésmédibte myiddlobbdeand avatsedupetieporheidyst em B
602 and the like are inputted to the system B obj ect setup database 620.
Fur t her nor end thesgh ihktermedgaitepmbtelg aget combinelobasedobnOBhose

correspondence between those databases is
pleces of mapping information. After the intermediate
10 models are combined, the real entities are to be mapped to
each other.

More specifically, it may be accomplished, even if the
intermediate model is not completely in agreement therewith,
by mapping between ones whose parents are in the same class,

15 whose properties agree more than a given rate (for example,
80% or more), or the 1like. For example, since the properties
of intermediate model objects 403 and 405, and the properties
of intermediate model objects 404 and 406 agree more than
a glven rate, respectively, 1t is assumed that they are to

20 be mapped to each other, respectively. In this case, the
BACnet object 409 which is mapped through mapping 412 to the
intermediate model object 403 and the LON object 411 which
is mapped through mapping 413 to the intermediate model

object 405 are to be mapped to each other through mapping

25 414 after the intermediate model objects 404, 406 and the



inputted to the mapping setup database 624. 10 Alternatively, however,
information on the all system A object database 615 and the all systemB
obj ect dat abase 618 which are provided in the gateway setup tool 611 in
advance, like the one shown in Fig. 7 for exanple) may be used.
Specifically, the all system A object database 615 is a 15 database for the
nodel data of various objects which arg available in the system A 601, and
the information of the all systemB o %ct dat abase 618 is a database for

t he nodel data of various objects which are available in the system B 602.
20 Simlarly, infarmation on the all [ at abase ,621 ich is nodel
data for ST eﬂm[dl?g‘ QP SAIEZ%T' qlt%ﬁg asti’astcé?ﬂtﬁ"rlﬁjgh | i ke one shown
in Fig. 8 for exanple, my be used. Still alternatively, when these pieces
of data isZESRedMELd) setup information of the system A object setup 31
dat abase 617, the system B object setup database 620, and the nmappi ng setup
dat abase 624, t h&@hushoreEeredngs tondhendinplementatdion sstem fe i ke may
be provided by nmeans of the setup data displaying section 614 so as to help
a setter | MAPPiRG hetweencpkifprent netwmorks psthhy embadinenthewhesat em A
obj ect setup database 617, the system B setup database 620, and the mappi ng
set up dat alessh BEUwoBk sysdiemyd @B B li0cif aordml entditlyingbifernomapeisgt t er .

Or, all correspondence elenents are held in the form 10 as they are. For

t hat reasorto theimiddlempdelado?,r edendiithes obdeatso408, el I afhthee
execution environnment on the gateway apparatus 603. A real system i ncl udes
many devi cagspaad iviecnefwoek isyfsienst have Geeipnapppdrdieffer et Ioh firempr ovi ded
i ndividually 15 for each device such as the Logical Value object 804 and a

Li ghti ng Deche oipjetC toS@hes awarmediate thodel eject® 4y cidoscal |y,
information for identifying the individual of each device, such as a
Logi cal Valrggpekitatle19004appdnd 4isIPperFdrmed based on similarity

10 between the intermediate model objects 403 and 405. As a

result, a simpler and easier setup may be performed. Hence,

it becomes possible to aim at reduction of engineering cost.

Embodiment 3.

15 A third embodiment of the present invention will be
discussed below with reference to Fig. 5. As cited in the
first and second embodiments, a BACnet system 505 and a LON
system 510 will be cited also here as the network systems
of real entities.

20 Based on the first and second embodiments, 1f a BACnet
object 506 and a LON object 511 are mapped to an intermediate
model 502 so as to obtainmapping 517 between the real entities,
the mapping information is to be obtained based on the
condition that they have been mapped to a shared intermediate

25 model object, or that they have been mapped to different



Devi ce Object 2001, and a Logical Value Object 5004 and a 20 Lighting

Devi ce (bject 2002, is required at the sane tinme. That nmeans infornmation to
be held may be indicated as (a Logical Value , 5002 , a Current Value ) v .
( a Lighting Device 2001, Light-On/Light-Of) , (a Logical Value, 5004, a
Current Value) v. (a Lighting Device, 2002, Light-On/Light-Of) and 25 so
on. However, a relationship (a Logical yalue, a Current 32 Value) v. (a
Li ghting Device, Light-On/Light-Of) i$Ycomon through all the devices and
therefore it is redundant to hold the information including repetitions of

t hese throu q%all he devices. 3 A? a,solution.. the relationshi a Logi cal
Val e, a Qtiskmetiths MpdeisopghEensdtuiel e dhdrasiidnerdigt s hel d
only once, .and then the coyrespondence of i ndivi %gal i.de %}ifi cation
nf or mat | e REQT MABRRS,, SHRPACT i, R9 &8 Ghitay be hel d
separately. This allows a total 10 appunt of information to be conpressed.
Thus , t he €BRAdMeRtyhhaweitycddsiaffiddan o st . (HIPRIRRIM L Bb] ect
processi ng section 619, the rg;gpi ng data processing section 623 nornalize
t he i nputt ddhEgrmatiHhon sdanede dpsigaidislsy ¢17 the aigeE pfciheet up
dat abase 620, and 15 mappi ng setup database 624 in order to mnimze the
r edundafcy netwhnkasystbushef dhenread entikgs dispenploxedo3 Notendhatansf or m
theminto the formof mninumrequired data in order to operate in an
executi on dhe doteemedidlte sgdebmay diy banddeduphdatughatize Gdethddhefsystem B
20 obj ect setup database 620, and the nmapping setup database 624
t ransf or necchenfdrdatembadbherd Dioxrt hrae et thieose eond rembeiiimeatt L h@igat eway
apparatus 603 t hrough those conponents are transmtted to the gateway
appar at us 603 dpediffd cadlly) dhbwst thascaséi 6f wthg exlad idthR®RE QA @he625, and
received by the 25 setup data transmtting and receiving section 604 on the
33 first embodiment. This supplemental information is defined
10 as information that 1s used to characterize the entity of
each object and map the network systems to each other.
Note, for example, that installation location
information is used as the supplemental information in the
example shown in Fig. 5. This supplemental information
15 specifies the location where the objects to be combined have
been installed. As the supplemental information of the
BACnet object 506, installation location 507 has a value of
"Meeting RoomA". Similarly, it is assumed that installation
location 509 of the BACnet object 508 has a value of "Meeting
20 RoomB". Installation location 512 of the LON object 511 has
a value of "Meeting Room A". Installation location 514 of
the LON object 513 has a value of "Corridor". Mapping
information between the objects of the real entitiles are

obtained based on those pieces of information in addition

25 to the same method as that of the first embodiment. In Fig.



gateway apparatus 603. The system A object setup database 617, the systemB
obj ect setup database 620, and the mappi ng setup dat abase 624 received are
hel d on the gateway apparatus 603 as the 5 system A obj ect dat abase 605,
the system B obj ect database 606 , and the nappi ng database 607 ,
respectively, to be used for a nutual conmunication between the system A
601 and the system B 602. Note that, if, the above nentioned procedure is
reversed, 10 the system A object datalfdse 605, the system B object database
606, the nmappi ng database 607 on the gateway apparatus 603 are transmtted
to the gateway, setup tool . 6 b he, se ata_trangspjttj d receiving
section 603! ¥ﬁeﬁ??ﬁ§ ggFtuéﬁaaﬁﬁEP?EnghﬂgF?néggnan e Pv#ﬁg gﬁé?? n 625 of
t he gateway_15 se tool 611 places recejved data in the _system A object
setup dat abide BIHCR di mepnedhts SLtRed SRS IRaCREe T899 L OBRECEy st om B
obj ect setup _database 620 , and the nagping setup dat abase 624,
respectiveP§3'THéH? Prep mperpleleneaght STPRE -sHeEevVey. thE SReup data

di spl aying section 614 . This allows 20 the current setug status of the

gat enay appuPRig®eBtslt énfermagirpeafafBogespbiagels Aptebtatnedy 1tirt her
repeating the set up operation in this current setup status, it is possible
to charge dsdkopwat thaketbeyughazg she| instpdlathenndpgetdoseodp dat abase
624 may be 34 generated automatically by the nmapping generating section
622 by usi fijeehdéngnRoomahl'on THis hel sd Iprapeps nthattt tivbsei$2dnwhi ch is the
nodel of mapping, the information of such as the system A object setup

dat abase 6Gappaogriheesmapping.object 5 setup dat abase 620 whi ch have been
set up in agreenment with the current system and the like. Next, Fig. 9 is
a sinplified di agoaetHdtishsaiiegupplemenitan iypPermdeiowsothes eRasWay

apparatus 603 and the gateway setup tool 611 according to the fourth
enbodi ment +A8 10fs #1894V iRTED6chBYEA(RYdm Name, Room Number, Space Name
10 (Corridor, Stair Landing, Shared Space, etc.), Floor Number,
Section Number, Direction, etc.) shown in Fig. 5, the use
of Device Model/ Model Name, Model Number, Used Scene (normal,
emergency, breakdown, etc.), Specific Sign or ID Number
defined assigned to each article or the like may be
156 effective.

Thus, according to the implementation system of
mapping between different network systems of this embodiment,
the supplemental information for mapping between the objects
of the network systems 505 and 510 is defined, the

20 supplemental information is assigned to the respective
objects of the network systems 505 and 510, and mapping is
performed in consideration of this supplemental information.
This allows a more precise mapping to be generated, and also

mapping appropriateness to be judged. In addition, since

26 each object is assigned the supplemental information and



Specifically ) Fig. 9 ( a) , ( b) showsinplified views , respectively,
of a connection type using a physical nediumwhich is different fromthe
respective systenms and a connection type using the sane physical nmedi um
Portions 15 which are the sane as or equivalent to those of Figs . 6

t hrough 8 are assigned the sane nunerals as those, and will not be

di scussed here. The figure shows buil ding managenent systens 901, 911,
bui | di ng nmanagenent devi ces 902 , 912 29 | ANs ( short for focal 20 area

Net wor k) 903, 913, gateway setup tools 904, 914, gateway apparatuses 906,
915, an interface 905 far connecti t he, gat ewa par at us_and t he. gat eway
setup t ool MSREAPGrPeEy SFBRE Bered Spctiis dnteEhe iR oruPRT ehentad s, 017,
air conditioners 909, 918, lighting devices 910, .919. The figure 25 al so
shows a fi tBEOpMatden| Pasedan aé°§§cBﬁG°BF6t886Fi§éf eveR i dit dse
different fromeach other. Note that the connection type shown in Fig. 9(b)
may be confpBarafed &xomide-ipkpruedpatadrele Fowerasylegtfsfattingrade
nane) as the LAN 913, BACnet (short for A Data 6 Commrunication Protocol for
bui | di ng gieomakpoanahultdaliyl estahdirbeyl mapphndf assumgdotecsheg20
connecting the buildi ng managenent system 911 and the gat eway apparatus
915, ard HImPefwmhdiatéomofighebORewhithahsf eaugedt byobnh apetrhtisseadnd
protocol 921 for connecting the gateway setup tool 914 and 10 the gateway
appar at us ehangalatre thleswetwatk systtdms HO5camdh &A0 oortHe/pdkel. Prgus, 9 ( b )
, It is also possible that the gateway setup tool 914 obtains the system

i nf or mat i ontobetdted Upd sk 1Pl erata gaialdgides and Mainthhat the, rébDaoiomt i on
corresponding to the system A object 15 data 605 or the system A obj ect

set up dat ac@lappifg betivect Hhet hytivbem sHetdms | shnanmBagenenénsy st em 911
wi th no invol venent of the gateway apparatus 915. Wth either one of the

connect i oftfEdBmes pois@ibl1® fodaim at(PeaubtibhSdLaRGiNEeFEng Bt 0COl on
whi ch the buil ding 28 managenent system 911 is built is differ fromthat on
whi ch 19 Thus, with the supplemental information added, there

is an effect of providing a more precise matching when

component data of other systems is used.

Note, even with the first and second embodiments, that
XML (short for eXtensible Markup Language) as a structured
15 data description language may be used for a simpler
description when mapping to an intermedlate model or an

intermediate object, which will be discussed in detall in

the following embodiments.

20 Embodiment 4.
Fig. 6 1s a block diagram of a gateway apparatus and
a gateway setup tool according to a fourth embodiment of the
present invention.
With referring to the figure, it is composed of a system

25 A 601, a system B 602 which 1s built on a protocol different



t he gateway setup tool 914 is built, an original protocol for direct
transfer may be used for data transfer. Then, if it is the sane protocol,
of the protocol is the sane, that protocol or the original protocol may be
used. 25 Thus, with the gateway apparatus according to the 36 fourth
enbodi ment of the present invention) it is allowed that the data of a
systemto be connected is created by t gateway setup tool 611 which is
provi ded outside of the gateway appar s 603 and exchanged. As a result,
it becones 5 possible to provide the gateway apparatus which may be

flexible i andhboed GIANIS AL T6H AMEbY bE SENNECtath 2qahange i n
ca W T h I

mappi ng specifti I'on or "a changée-”in nappl ng al gorrthm 0 I'nvol venent
of updating software_ipn the gateway . apparatus. 1 addi ti.on, it becones
unnecessar %PPSrﬁéPPOPh?aW I&ﬁ% I°|°5‘§‘f%: soggFaﬂ%the%%‘ b ﬁé %’é‘i B8/ BXB%SF‘at us
such as the process of generating and updating mapping i nformation based on

setup dat aB B8F -t hat reason, an MPU (short for dicro ~,rocessor unit) or
menory which is built in the gateway 15 apparatus is not necessarily highly

ef ficient. HenceThpt IRERVREARRAIA KIS 647 gBoFPHROBRE htRRFURpPALSL us
whose devel opnent cost, engineering cost, and hardware cost are held down
| ow. | nd addrangpitpinghgsdsepsedviing sREtdarc®l¢ . sat gpstem A2gbdectfrom t he
gat eway apparatus 603 which perforns comruni cati on between the system A 601
and t he syde&msbBse0805 hhdddngi datal eri Harioysofievheegacemagctedupot ool 611
is enhanced. As a result, a sophisticated user interface is allowed to be
provi ded ptheasgisfemHaAn661 andbyawrdeunspodbjeblite 25 be monditdeedhangat eway
setup tool 611 whose setting 37 efficiency is enhanced and engi neeri ng
cost i s hekdntdamonledvand thadiike dy, thyg dyrtsenudi 6Ql | hesyapeamBjoygaetat i ng
database 606 holding data on various devices connected to
10 the system B 602 and various objects to be monitored and
controlled and the 1like by the systemB 602, a mapping database
607 showing correspondence among those databases, a mapping
executing section 608, a system A communicating section 609,
and a system B communicating section 610.
15 Also, a gateway setup tool 611 is provided for an
external setup of the object data and the mapping data of
the gateway apparatus 603.
The gateway setup tool 611 is composed of a setup data
inputting section 613 as a user interface 612, a setup data
20 displaying section 614, an all system A object database 615,
a system A object processing section 616, a system A object
setup database 617, an all system B object database 618, a
system B object processing section 619, a system B object

setup database 620, an all mapping database 621, a mapping

26 generating section 622, a mapping data processing section



section 622 for generating mapping data, it becones possible to carry out a
setup operation easily with no need of full 5 know edge about the systens
on both sides to be connected including correspondence. Hence, it becones
possi ble to provide the gateway setup tool 611 whose engineering cost is
reduced. Note that although the interface 905 is separated from 10 the
gateway apparatus 906 in Fig. 9, it alternatively be built in the

gat eway apparatus 906. As nentioned abfove, it is allowed that the data of a
systemto be connected is created by the gateway setup tool which is

provi ded o i de of the gateway.a ratu nd 15 exchanged. .As a result, it
becones pogégblg FSPB?BgiﬁggPﬁedagg§ﬁ§? §6gar3P sawﬁF%H%b%ﬁtﬂe flexible in
handling a change in a systemto be connected, a change in napping
speci fi cat t6ANSMLiLtiRgngRdi KeREPBIAY SPGSAPPNARRI*t h no i nvol venent of
updating software in the gateway apparatus. 20 In addition, it becones
unnecessary to pEifer i gheBapanceradPipepht 18R ohnt KRegalinayshpPahat us
such as the process of generating and updating nmapping i nfornmati on based on
set up dat acbpectidatabasg &5 apd\e @llhvsisitembiatiect datiabaise 6h8 gat eway
apparatus is not necessarily highly 25 efficient. Hence, it becones

possi bl % t dnpriveygdbevay settupnbgol 633 apparding twha foudteenbodhimenbst ,

engi neering cost) and hardware cost are held down low. |In addition, by thus
separ at i ngofhéhgapereagnteinpentdbnlirom t he gat eway apparatus, the design
flexibility of the 5 gateway setup tool is enhanced. Accordingly, with a
sophi sti cat ed usthei filgutecehpwovadrdgpcatavaliye bbjbeconres padsiahl e to
provi de the gateway setup tool whose engineering cost is held down |ow 10

Enbodi ment 1htedeti VdTus Bp@dcEnd20in tthe ALESERStémMPEBbHRB LI @4 84BS&séE 0
mappi ng generation perfornmed by the gateway setup tool. Fig. 10 shows an
exanpl e of gayt oNpd GaIBRYdtSm B object database 618 includes an Air

10 Conditioner object 703 and a Lighting Device object 704.

More specifically, the Logical Value object 701 has
a property called Current Value, an available value of which
is 0 or 1. Then, the Air Conditioner object 703 has two
properties called Start/Stop and Operation Mode, the

15 available values of which are "Start or Stop" and "Cooling
or Heating or Drying”, respectively.

Fig. 8 shows an example of data of the all mapping
database 621 in the gateway setup tool 611 according to the
fourth embodiment of the present invention.

20 The figure shows a Loglcal Value object 801, an Integer
Value object 802, an Air Conditioner object 803, and a
Lighting Device object 804.

As shown in the figure, the Logical Value object 801

and the Integer Value object 802 correspond to the Air

25 Conditioner object 803, respectively.



generation in which supplenental information for mapping is 15 added to the
setup data of each object according to the fifth enbodi nent of the present

i nvention. Portions which are the sane as or equivalent to those of the
fourth enbodi ment are assigned the sane nunerals as those, and will not be
di scussed here. 20 Wth referring to tgg figure, the systemis conposed of
a system A obj ect setup database 1001, mappi ng setup database 1002 and a
system B obj ect setup database 1003 . It further includes Logical Value

Shee s 102 ~éé?%7r‘ez%5ts§%‘%r WA ec?ﬂ%aqéof%ag&d S
A 1001
it i e R A
= 5101, 5102 W B
I I L AR L

1401, 1402, and the Lighting Device objects with unit nunbers = 2001 2002
are define®f RB?@QMG%VBFEEIPQJQ‘HF EOorresPREARCEL the QP@Tﬁ{sﬁﬁ‘ Yodg the
front of the property of mninumrequired information 10 as an obj ect
represeft i RFopeIdH @f dihe M) &andigdipnerdMRin®d and control | ed. Besi des
that , a black square is nmarked at the front of the Installation Location
property as the flagihennard, iwiftdy mefienrisflg dscthshjwasiue e eaghie of this
property is 15 to include information identifying where in the article a
devi ce or araggmy, valwesrdni lop€dthadCeorent| Vatuetpmdpesty eyff ddent ed by
each object is installed. Specifically, with the Air Conditioner object
1010 havi nd.ddigsalinivauerodjectD 180 f worvenydm] tofDromtamd 2€artdenti fyi ng
that it is an object representing a device which is installed in "J201" is
to be addedresflddtivia 0@ athd/dtertfgtany priifeltyio® the Dby ect nunber

5003, information identifying that it is an object representing an object
to 10 Conditioner object 803. Values 0, 1, and 2 of the Current
Value property of the Integer Value object 802 correspond
to Cooling, Heating, and Drying, respectively, of the
Operation Mode property of the Alr Conditioner object 803.
An operation will be discussed with reference to Fig.
15 6 to Fig. 8.

First, an operation will be discussed with reference
to Fig. 6 in the case where the system A 601 starts to
communicate with the system B 602 for control.

With referring to the figure, a communication command

20 of the system A 101 transmitted from the system A 601 and
reached the gateway apparatus 603 is received by the system
A communicating section 109, where the content of the
communication is interpreted. Then, i1t is acknowledged that
the content indlcates a control from the system A 101 to the

26 system B 102. Then, this control data is written into the



be nonitored and controlled which is installed in "J202" is 25 to be added.
40 Next, a procedure for generating mapping wll be discussed based on
groups of the objects of both the system A and the system B which are
provided with supplenental information. 5 Fig. 11 is a flow chart

Il lustrating an exanple of a procedur or mappi ng generation perfornmed by
the gateway setup tool. The procedure |1 be discussed with reference to
the figure. It is assunmed here that objects of the system A are 10 objects

to be nonitgred and nt.roll nd kects of the system B are device
obj ect s. T%gﬁ?eg e§§SFSFigﬁ%%P%PebgB§Vven in the case where the forner is

mapped sequenti a hé to the latter. Note gat en if they.are in . opposite
er Bt on ar t hey ThigiaRp i ARsehsinS At 18 608 Bephehan e HapBll " when
the operation starts i stegpllOlé% " unna_ged objects are retrieved
sequent i al PFaRBAg G948 ePIBFECS thettt om 8,692 Which CoTEREPRAASI ng has
al ready been conpl et ed, then_the(frocess j%ﬁgs to the end (step 1110). In
the case wherEhansYfhePRPhifeedababase 60pedntiewhish thRappBErebject is
retrieved (step 1103), and the supglenental informati on of the retrieved ob
j ect isbobfatachas hegn yrittens sEheps the mapping eyecuddngspeatien
retrieving the Air Conditioner object with the unit nunber = 1401 and 26
obt ai ni ng 608 wnitesthieonontrol Wdatd bit ihom system B602 gopresponding Fig.
10. Then, unmapped system A objects whose supplenental information is in
agreenent wotthe tontroladlatiecofdhensysioem Act01 obtlainedivetll t85ereibes step
corresponds to 5 retrieving the Logical Value objects with the object
nunber s to the mapping database 607 into the system B object database
606.
10 The system B communicating section 610 creates a
communication command of the system B 602 corresponding to
the system B object database 606 into which the data has been
written, and outputs it to the system B 602,
Thus, the communication for control is performed from
15 the system A 601 to the system B 602.
Note that a communication performed from the system
B 602 to the system A 601 1s carried out through the route
in a reverse way to that discussed above.
Next, a method for setting up the system A object
20 database 605, the system B object database 606, and the
mapping database 607 which are used for such a communication
wlill be discussed with reverence to Fig. 7 and Fig. 8.
With the gateway setup tool 611, the data of various

devices connected to the system A 601, the data of various

25 objects to be monitored and controlled by the system A 601



- 500I, 5002, and the Integer Value objects with the object nunber = 5101,
both having "Installation Location = J201" in Fig. 10. Now, a search is
made to check whet her nmappi ng database 10 information corresponding to a
currently processed system B object exists or not(step 1106). In the case
where the mappi ng dat abase infornmation exists, then the class/property
information of the system A correspondjng to each property is obtained from
t he mappi ng dat abase (step 1107). 15 se steps correspond to obtaining
the information identifying that the Start/Stop property of the air

condi tioner_803 coryes ert Logi cal

Val e ob) oePage TakE BeErmtfurd ta e PLp P A Rl RER Ha i aet Al B he

Qper ati on e rre nd rr ep erty of the
| nt eger vaggg 58 ggk é?elﬁeg aggaNg? t%@rgcﬁecaﬁPBh%&Be |%fgﬁreenent
with the condltlon of the obtalned class/property of the systemA are
retrieved FHrﬁHHBrFBQISBWEanpﬁﬁHiﬁﬁp5Pﬁ§1§8Puﬁh&apétﬁs°§eﬂ@F&P§§ ( step 25
1108 ) . This step corresponds to starting to search retrieved 42 objects
i n agreenefleviceEs capneated| tatthm swskem éh 602 .nkher Aasr efdeariqush
respect to the Start/Stop property of the Air Conditioner object with the
unit nunbepbjectigltofie roniigred and @entsrallesybye et systhm Be602
correspondence 5 information of (an air conditioner, Start/Stop) v. (a

| ogi cal vahnd, tle tikeaxe inpuedediocthe sysbemibheldjécbmetve dappbage dat abase
in Fig. 10. The Current Val ue property of the Logical Value object with the
obj ect nunbeo.= B@Oihemomepechtdeglet the 1farfimntnpuiothy , se¢tienf ound from

t he correspondence informati on of (an air conditioner, Operation Mde) v.
(an integeinfakrmatianCohr e6tresponjenbeabsedebnhofhbbe dappbagedatigbase t hat

the Current Val ue property of the Integer Value object with the object
nunber = 5ifjutéedBRBEEnEOmapRifkBCEatIBNAABabREE BRAREI LY.

10 Alternatively, however, information on the all system
A object database 615 and the all system B object database
618 which are provided in the gateway setup tool 611 in advance,
like the one shown in Fig. 7 for example, may be used.
Specifically, the all system A object database 615 is a

15 database for the model data of wvarious objects which are
avallable in the system A 601, and the information of the
all system B object database 618 1s a database for the model
data of various objects which are available in the system
B 602,

20 Similarly, information on the all mapping database 621
which is model data for mapping between the system A 601 -
the system B 602, like one shown in Fig. 8 for example, may
be used.

Still alternatively, when these pieces of data is

25 inputted, setup information of the system A object setup



When a mappi ng generation of mapping setup data is conpleted for one of the
system B objects in this nmanner, the sane is repeated for a next object of
the system B objects until no unnapped object exists. 20 In the case where
no mappi ng database information exists as a result of searching for mapping
dat abase i nformation corresponding to a currently processed system B obj ect
( step 1106 ) , a conparison is drawn hetween the data type information of
each property of the system B ob ject d 25 the data type information of
each property of a system A ob jet 43 whi ch has been retrieved under the

condition that.the pl ntal i nfor iop s, .in eement _with it. Then,
they are néBSEBaF8 éggh ﬁgﬁe?yfﬁe%r§e$§i?cgg?3aﬂgnagﬁﬁbﬁﬁﬁe?§@e F8Ppi ng
setup data, (step 1109). .5 Thereafter,_ the_.sa is perforned as that in the
case’ vhor o HR IR a5 0cIa R DR IR 6 2 ERPoLREOTRREL SR 08 KBSrHBRthg et up
data is generated in this manner, such a_correspondence as that shown in
Fig. 10 isStatpe thenepf Pedherriike Mo Ps RFoVdedePYaledns QEtthet ool of
the fifth 10 enbodi nent of the present invention, the suppl enental

i nf or mat i ofefBp dadiFhahgpdayingiseqickancbA 4t asye BRLR aseties tyReem B to
be connected is defined, and the supplenental information is assigned,

r especti vethoseoltems obfedataet up data of the system A and the system B so
as to generate mapping 15 data between objects. As a result, if the

suppl emrent al i nf batattihms imspslysdd ol ttdepgatiemtA obhjsot sedup dstabdsdi on

| ocation, for exanple, then it is allowed to performa setup operation

easily wthing rieedytdn Bl skbapl @dgsbade tdm0 s wsidethe mapgiBgosetb@d h si des
i ncl udi ng correspondence. Hence, it 20 becones possible to provide the

gat eway sefdpabask §¥WHSEs @i¥iid108f icoshpldsid te beduaedl1Ngipl1ehed thei s
possi bl e to handl e objects which are not available for mappi ng through

error detegbtparcaunedaly ddtcivnddnts elieRentbUr@hie?d O thRerdrde.
Al ternatively, 25 however, there is another possible nmethod applicable to
that 19 as they are. For that reason, it is 1in many cases redundant
as data to be held 1n the execution environment on the gateway
apparatus 603.
A real system includes many devices, and therefore
information on correspondence which is provided individually
15 for each device such as the Logical Value object 804 and a
Lighting Device object 805 shown in Fig. 8 1s required.
Specifically, information for identifying the individual of
each device, such as a Logical Value Object 5002 and a Lighting
Device Object 2001, and a Logical Value Object 5004 and a
20 Lighting Device Object 2002, i1s required at the same time.
That means information to be held may be indicated as (a
Logical Value, 5002, a Current Value) v. (a Lighting Device,
2001, Light-On/Light-0ff), (a Logical Value, 5004, a Current

Value) v. (a Lighting Device, 2002, Light-On/Light-0Off) and

25 so on. However, a relationship (a Logical Value, a Current



44 case as well. Specifically, a default correspondence between objects on
both sides is held in advance |i ke the mappi ng dat abase, and when the

obj ect of one systemis set up, the correspondi ng object of the other
systemis 5 automatically generated. As di scussed above, the suppl enental
information for mapping objets between the systens A and B to be connected
is defined, and then assigned, respectjvely, to the object setup data of
the systems A and B so as to generatesﬁapping 10 data between the objects .
In addition, it is designed that the supplenmental information is system

i nd d . 1 As it i I .z f . ti il
w thout ¢ nEahagy ey TR Rk R o e A R RGeS e
gat cvay ScEHpORaBISnGEs e TR PRAGCEESTERES il s denpndan? ERtetdent o
Figs . 12 and 13 show exanples of ob j ect setup data and 20 mappi hg setup
data, respbleiinfermakion dpglpding repatdddans ofqthepepthvrugiigthge in

t he gatemag setup tool according to a sixth enbodi nrent of the present
i nvention. the @evhcedses of Figs. 12 and 13, the description is give in XM
(short for eXtensible Markup Language) as a 25 structured data description
| anguadge. Then, As assekptiomedthe sarelatiopship {aflogigabpéalye nae = a
property value" with each tag having an object nane such as a | ogical
val ue, an Cuteget Value) wan GarLightding dreericad Taidghitton Agiglev+@f) and each
attribute having a property nane and a property value of each 5 object. The
figures eaté Isdldvoalytaiecd, @ndthencthy cdatrespidhiendce dENndividyan
structured data description | anguage, system B ob jet setup data 1202
witten i nigdhtipidationCinf®tnation, that is, (5002, 2001), (5004,
2002) and so on may be held separately. This allows a total
10 amount of information to be compressed.
Thus, the system A object processing section 616, the
system B object processing section 619, the mapping data
processing section 623 normalize the inputted system A object
setup database 617, system B object setup database 620, and
15 mappling setup database 624 in order to minimize the
redundancy of data to be held on the gateway apparatus 603,
and transform them into the form of minimum required data
in order to operate in an execution environment.
The system A object setup database 617, the system B
20 object setup database 620, and the mapping setup database
624 transformed into data ideal for the execution environment
on the gateway apparatus 603 through those components are
transmitted to the gateway apparatus 603 by the setup data

transmitting and receiving section 625, and received by the

25 setup data transmitting and receiving section 604 on the



data description | anguage, a Logical Value object 1203 10 witten in XM, a
structured data description | anguage, an Integer Value object 1204 witten
in XM., a structured data description | anguage, an Air Conditioner object
1205 witten in XM, a structured data description | anguage, nmappi hg setup
data 1301 witten in XM, a structured data description 15 | anguage, and
mappi ng data 1302 witten in XM, a styuctured data description |anguage.
For exanple, the Logical Value object 03 witten in XM, a structured
data description Ianguage of Fig. 12 represents that "the value of the
Current valu% rope % E hge Logi cal Val ue object for object nunber =
5001 is 1, 9§n§"ERe2FRPGE g7 P Installation Location property is J201".
The Air Conditioper object 1205 witten in XM, structured dat

description | anghdge3Y % éé %PQWuﬁetQHJ§Q£EQﬁ§ Paﬂhe%gﬁaﬁyf Fﬂp property
of the Air Conditioner ob ect for the 25 unit nunber = 1401 is Start, and

t he val ue 8PIeRE EﬁEPEtﬂB%abaﬂG Rife ﬁPGpEP?ymﬁgptﬁglFﬂﬁuPaﬁﬁt?h§S9alue of
the Installation Location property is J201" . These are shown in the form
whi ch spechRitesecndvedopeet hedd| asthadgabevaypapparatufebP3greatheyal ue
object 1004 and the Air Conditioner object 1010 of Fig. 5 10, respectively.
Similardy, systemxanpbieot daabagsialp .sdhep systemiBi obdectndatsbaset ur ed
data description |language of Fig. 13 is equivalent to the napping setup

dat a whi ché60kl, uahd athes malpp imgpPatgbeseat 687 pfresppctliDre Y, For bexaspdie, t he
mappi ng data 1302 witten in XM, a structured data description | anguage,
repr esent sferca mutnaY eprmubeinet ian pAitwe€anthéi oyetem K GD1 Shdr thés&t op) V.
(Logi cal Val ue, 5001, Current Value). By thus describing the system A ob
ject setups¢tatam Bhe025 system B objet setup data, and the mapping setup
data in a structured data description | anguage, an interface or data
comuni cations brbyreahadtelfdhev@ovdnahal bhedPrddea i evaevedigsa t ool ,

can be depend on the structured data description

10 the system A object database 605, the system B object database
606, the mapping database 607 on the gateway apparatus 603
are transmitted to the gateway setup tool 611 by the setup
data transmitting and receiving section 604. Then, the setup
data transmitting and receilving section 625 of the gateway

15 setup tool 611 places received data in the system A object
setup database 617, the system B object setup database 620,
the system B object setup database 620, and the mapping setup
database 624, respectively. Then, they are presented to the
setter by the setup data displaying section 614. This allows

20 the current setup status of the gateway apparatus 603 to be
acquired and displayed.

Note that by further repeating the set up operation
in this current setup status, it is possible to change and
update the setup.

25 Still more, the mapping setup database 624 may be



| anguage . As a result , it becones possible to handle various 20 changes
in data structure in a flexible manner. Note that descriptions have been

gi ven specifically with XM. enpl oyed so far, but that is not a nust.

Al ternatively, however, any structured data description | anguage nay be
enpl oyed other than XM. , such as SGW ( short 25 for standard generalized
Mar kup Language) and XHTM. (short 47_for eXtensible |iyper~ext Markup
Language ) . In particular, if the stréttured data description | anguage
which is avail able even fox a general VEB browser or the like, it is becone

oing o geSREtiA e Ao R B TrE mbsbes oapdRREiRY Rt om0

Hence, it heco pssi bl e ro |de atus and a atemay
Setup t 0ol SaroBE WEDH FreAnleBERtang Srotaatl AERRLES dh ans 831

addi tion, since the structured data descri tlon 10 Ianguage |s used for t he
interface M&Mberst ey BedRdy CEpFaPRINT a AREQxmakdPns 8fuFuChorS it s
beconme possible to produce the gateway apparatus and the atemay setup tool
by using at§ensyaten AaﬂHJ%FH@%F%GGtQBﬁEPaﬁlePﬂd@@ ﬁHEItPE‘aQ phkdegitogr am
such as a WEB browser. Hence, it becones 15 possible to provide a gateway
appar at &s Sedup Qaﬁehaﬁesé?%pwh% hgves begay epbpiR ikt agdeementewditheeri ng
cost are held down low. Industrial Applicability 20 As di scussed above,
accordi ng tthet cmrmeade sy sitewentandn thiet liikeprovi ded with the internedi ate
nodel to be accessed by the other systens , and the internediate nodel is
provi ded with th#lebtt efFigdi at asolj edinpaitifdledc diagamndd 1ne taatdngonent

Then, each of the systens maps a conponent of itself to the 25 internediate
obj ect and coh®ectians tiybest betwaén thergiteway apptradl 603 andaghesyst em

is allowed to obtain another systems
gateway setup tool 611 according to the fourth embodiment
10 of the present invention.

Specifically, Fig. 9 (a), (b) show simplified views,
respectively, of a connection type using a physical medium
which is different from the respective systems and a
connection type using the same physical medium. Portions

15 which are the same as or equivalent to those of Figs. 6 through
8 are assigned the same numerals as those, and will not be
discussed here.

The £figure shows building management systems 901, 911,
building management devices 902, 912, LANs (short for Local

20 Area Network) 903, 913, gateway setup tools 904, 914, gateway
apparatuses 906, 915, an interface 905 for connecting the
gateway apparatus and the gateway setup tool, equipment
systems 907, 916, equipment network systems 908, 917, air

conditioners 909, 918, 1lighting devices 910, 919. The figure

25 also shows a first protocol 920 and a second protocol 921



conponent data fromthe internedi ate object. Hence, it is effective in
maki ng the use of another system s conponent data easy and mnim zing a
possi bl e influence of a change 5 occurred in an item of each system on

ot her systens. 49 Clainms 1. A gateway apparatus provided in a
configuration where data of an object representing a conponent of a system
is 5 available for another system thqﬁpatemay appar atus conprising: an

i nternedi ate nodel which is set up by One system the internediate nodel

i ncluding an internedi ate obj ect corresponding to the conponent , wherein

t he one SYgheehMaRs ﬁgfﬁgrEBEUEQPmaeﬁggr%%B%qu”9 conponent of the one
an

systemto the 1 nternedi ate object transfers data to a nmapped item

wherein the anot S t ai c di t e_Ltem of

t he internediaten§gfegﬁaéwﬁégkéﬁéﬁkﬁéﬁéﬁkﬁjhfirﬂé§ﬂ§¥% ggg'o%f%@thé needed
as conponepnt 15 ta. 2. An object base at ewa aragtys in

confi gur at B8n° Pt 4 Y ogﬁ] %?'%fe'r g’ﬁf?‘é@%ﬂ?ﬁ%ﬁ%’?ﬂﬁﬁ%ﬁ?@ﬁeﬁ system
is avail able i.n another syste t he_object base t eway 2 ppar at us
ot LSi ngteaS: ARBPHeaPatBenbaN S3Ar CRAFBOR N SHOLT SEEodo PRIt he

i nt er medi at e nodel having an i nternedi ate object which corresponds_to the
conponéht , CRRBPBLAaEILR Byt ArikdRpAvtongtlon,gndi GentEabonent of
the each systemto the 25 internedi ate object, and transnmts data to a
mapped it elptworks) s \Whe lxsthpraefienod 3@ fomnecidayg the paitddedi at e
object to obtain the data corresponding to the item when conponent data of
t he anot hemapgagepantssysieivdllmaml thelgatewaynappagadust 915 acadrdTHY t o

claiml1l or 2 , wherein when accessing the data of the internedi ate object,
each (short for Hyper Text Transfer Protocol) as the second

protocol 921 for connecting the gateway setup tool 914 and
10 the gateway apparatus 915.
Note also that, with the connection type of Fig. 9(b),
it is also possible that the gateway setup tool 914 obtains
the system information of the building management system 911,
that is, information corresponding to the system A object
15 data 605 or the system A object setup data 617 in Fig. 6,
directly from the building management system 911 with no
involvement of the gateway apparatus 915.
With either one of the connection forms of Fig. 9(a),
(b), in the case where a protocol on which the building
20 management system 911 is bullt is differ from that on which
the gateway setup tool 914 is built, an original protocol
for direct transfer may be used for data transfer. Then, if
it 1s the same protocol, of the protocol is the same, that
protocol or the original protocol may be used.

25 Thus, with the gateway apparatus according to the



system perforns mapping to the internedi ate obj ect whose conponent itens
agree nore than a predetermned rate with itens to be accessed of the each
systemas the internediate 10 ob j ect . 4 . The gateway apparatus
according to claim1 or 2, wherein the internediate object is added with
suppl enmental information, and wherein :g(ﬁgh system accesses the 16

i nternedi ate object based on the suppl ntal information. 5 . The gat eway
apparatus according to claiml1l or 2 , wherein the internedi ate nodel and

its interngdi pects, and the systemand its nponent di gpl ayed
on a sanengg %%% %%%ggﬁﬁﬁg%ppﬁgt§gt&%3§epﬁeq§y89§§$3ndg?h%%i%égpwsgiate
nodel. 6 . Th te apparatus according to claim1 or erein

nmappi ng totg;ﬁ% ?ﬁ?e&%ﬁﬁiggea 5‘3‘%@& %f’sgﬁe&?ﬁ?ﬁ‘é e%ﬁ%é’t’??/\z‘ﬁﬁdc\#g’i §g\?/ri tten
in a structured data descriptiqn | anguage. 25 51 7. A gateway appar at us,
conpri si ng 98t e¥aY: SHTAP: 5aedniodd: vk Aravidediqttisigensf i ving a
comuni cati on command A of a system A, a system B communi cati ng section
transmtti ﬁ&t&W&YBaPE%’éPPPﬁéOa'yQBWHb@aH% cHMMRESBLER Lt HPSOR®SB bui | t
on a protocol which is different froma protocol on which the systemA is
built; & sposshbAeotioeProyidshide gatiemay wpraratysmihlidnmaih kmand A
with the system A, interpreting a 10 content of the conmunication comand
A, and hol dilegiddjeedn Handlingsgschan@e ob) extsyiiieabdse bex changcgds he

communi cation command B with the systemB) interpreting a content of the
comuni cat ieochamgenris Biapgprishdhepeicid ia@tdeon hr datchargerdppimapplatgabase

hol di ng mappi ng data representing a correspondence between the object data
of the systadigokidinme ol thanabdneodvenent olff epdatding sbfithareyinerhB obj ect
dat abase;

gateway apparatus.

10 In addition, 1t becomes unnecessary to perform a
complicated operation on the gateway apparatus such as the
process of generating and updating mapping information based
on setup data. For that reason, an MPU (short for Micro
Processor Unit) or memory which is built in the gateway

15 apparatus 1s not necessarily highly efficient. Hence, it
becomes possible to provide the gateway apparatus whose
development cost, engineering cost, and hardware cost are
held down low.

In addition, by thus separating the gateway setup tool

20 611 from the gateway apparatus 603 which performs
communication between the system A 601 and the system B 602,
the design flexibility of the gateway setup tool 611 is
enhanced. As a result, a sophisticated user interface is

allowed to be provided privately. Hence, 1t becomes possible

25 to provide the gateway setup tool 611 whose setting



20 a mappi ng executing section exchangi ng object data Awith the systemA
obj ect dat abase, exchangi ng object data B wth the system B obj ect

dat abase, perform ng mappi ng between the object data A and the ob ject data
B based on the mappi ng database, and nutual |y exchangi ng the object data 25
A and the object data B; and 52 a s\(,aé,sz data transmtting and receiving
section exchangi ng the object data A h the system A object database,
exchangi ng the object data B with the system B obj ect database, exchangi ng

t he mappin %at wi t h, the. mappin at ahase (. and 5 xcﬁa [ t?e obj ect
data A nSESReagtcats AR fad Rriisbo R S RERSLE B 18uey) co. 5.
A gateway setup tool, conprising.. a set data inputting sectiqn setting up
groups of 10 objéBt?dPéﬁg§§en ?n&hgssy§ﬁ§ﬁlihﬁnwa§p§?§t%FPSFaFégﬁbctiver;
a system A object setup database hol ding object data of the system A which
is set up BPCEAONSeRFAraganeRpiLnaMARRENY SRtay L} Desames,BpEsibs: a
processi ng section receiving 15 data fromthe system A obj ect setug
dat abase, &OnFREZYi AYtt AcSAbER, ORSRR LR reAFiHLY tWitdh nel Peeds onitrldbj ect
dat abase i ncludi ng nodel data of an ob ject available for the systemA
whi ch eXchkngwdedgea alioty the systemsAoobpeth sddeg dat hBasennggtgdsystem B
obj ect setup database hol ding object data of the system B which is set up
by the setdpcdaddngngottriespondenicen; Henget ertBbebpmes gassiplecsesi ng
section receiving data fromthe system B obj ect setup database, conpressing
25 the dat proatder ¢her gatgwaly, sethp aoodl 613y wheseBengleeerdagabase
i ncl udi ng nodel data of an object available for the system B which
exchanges dat aeduced.

Note that although the interface 905 is separated from

10 the gateway apparatus 906 in Fig. 9, it may alternatively
be bullt in the gateway apparatus 906.

As mentioned above, it is allowed that the data of a
system to be connected is created by the gateway setup tool
which 1s provided outside of the gateway apparatus and

15 exchanged. As a result, 1t becomes possible to provide the
gateway apparatus which can be flexible in handling a change
in a system to be connected, a change in mapping specification
or a change in mapping algorithm with no involvement of
updating software in the gateway apparatus.

20 In addition, it becomes unnecessary to perform a
complicated operation on the gateway apparatus such as the
process of generating and updating mapping information based
on setup data. For that reason, an MPU or memory which is

built in the gateway apparatus 1s not necessarily highly

25 efficient. Hence, 1t becomes possible to provide the gateway



with the system B object setup database; a mappi ng setup database hol di ng
mappi ng data for 5 mapping which is set up by the setup data inputting
section; a mapping data processing section receiving data fromthe napping
setup database, conpressing the data, and returning it; an all mapping

dat abase i ncl udi ng nodel data of nappé&g 10 between an object available for
the all system A object database and obj ect avail able for the all system
B obj ect database, and exchanging data with the mappi hg setup database; a

mappi ng generating section perform ng mappi ng_15 between each data of the
oyt em Ao BPEET 3L, FA05E (B0 AR oRh o STHRE Sy e SRS oAt set Up
dat abase with reference to the _all nappiqg dat abase, and transmtting it to
the mappi nGaTFaredgestagse hedd GO%Batt®%di spl ayi ng section di spl ayi ng dat a
as 20 needed of the system A object setup database, the system B object
setup database, fTReA%&bpleRy. 3t thuaseprcatingdhgigatgyer et whiteetd

dat abase, the all system B object database, or the all mappi ng dat abase;
and a set ufrem her gateiayi appanatusceithiendesdani §aexdbiddtyxofatheng dat a
anong the system A obj ect setup database, 54 the system B object setup
dat abase, gadewhay sefppndoodt Js cathaivaed. wAererdinpgéygawdthyaset up t ool
transmts and receives data to and fromthe gateway apparatus through the
set up dat a sbphdartdwiattieidngs endintsnci ace prosgddednpr Svafiaky gditehegomesup t ool
according to claim8, wherein the gateway setup tool assigns suppl enental

i nf or mat i opoissibleppo pravide thbj gatewsy e tdpt Bool whtsseknghaeseyihgm A

obj ect 10 setup database and the system B obj ect setup database; and
wher ei n t hegosapRisnhedANdown N@wSECti on gener at es mappi ng data bet ween

obj ects based on the supplenental information . 15 10. The getaway setup
tool according to claim8, wherein

10 Embodiment 5.

A fifth embodiment of the present invention relates
to mapping generation performed by the gateway setup tool.
Fig. 10 shows an example of automatic mapping
generation in which supplemental information for mapping is

15 added to the setup data of each object according to the £fifth
embodiment of the present invention. Portlons which are the
same as or equivalent to those of the fourth embodiment are
assigned the same numerals as those, and will not be discussed
here.

20 With referring to the figure, the system is composed
of a system A object setup database 1001, a mapping setup
database 1002 and a system B object setup database 1003. It
further includes Logical Value objects 1004 ~ 1007, Integer
Value objects 1008, 1009, Air Conditioner objects 1010, 1011,

256 and Lighting Device objects 1012, 1013.



the getaway setup tool exchanges data witten in a structured data
description | anguage with the gateway apparatus. 11. The gateway apparatus
according to claim7, wherein 20 the gateway apparatus exchanges data
witten in a structured data description | anguage with the gateway setup
tool. .AS;

% Af . Ay%Ays9 ASs9. Af sL. A% AS% AnS. A, fyg S% Af . A 9. ASr. A r. AL. AQ.. Ay_. Afu_. A
9. AQA@AS. A .A A %A .Ay. AQA A A ATA@A, 9. AS. AS. AS. A@. A, %A.A.A,Z.A.A.
A@oAS. Al /. A %A L. A %A®. A 9. As) TANW L6p%X| vgkf " [ UU] ca] cal] ca] cal] ca] ca

el ;?ngﬁlxg o) ol Gk gl eakeheakaLe Latlibathtakieeahc ks ol cal oa

T AR AL AN SOk s o
L R B A L

D5pNdf R4 zupj e [V]]]c caéca] ca aU] caJca] ca ca caUl ca] calU] caU] ca] cal] caU] c
aU] ca] cal] éal]"GaBTGa%f e syaleh e&tc SpLyRdA2RRRE$€{ uoj d* X
ca] U cay] cay] ca] cal] cal] ca caU] calcalcaJca]c ]lca] ca] ca] ca] ca] ca])ca] cajcalc
a] caj ca?ca]l@QPcana]leaT] &8 té.yr\m:zobj}acts with unit numbers =
rkrirrrr o "i"o"}xsmhb] WRoj d*X] caU] ca] cal] ca] cal] ca] ca] ca] ca] ca] cal] ca] cal] ca
U] cal] cal] d40RcapodUtbeUldgbténpcheydge] ohlipechs] watbauhd sUpumbeas" F" " " #J#~#
###+Sh$$SS9F-% WDBRORRTER&&6' ¢' ' ' ' zupkf a\ W ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
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B object exists or not(step 1106). In the case where the
mapping database information exists, then the class/property
information of the system A corresponding to each property
is obtained from the mapping database (step 1107).

15 Those steps correspond to obtaining the information
identifying that the Start/Stop property of the air
conditioner 803 corresponds to the Current Value property
of the Logical Value object 801, and also obtaining
information identifying that the Operation Mode property

20 corresponds to the Current Value property of the Integer
Value object 802 in Fig. 8.

Next, objects which are in agreement with the condition
of the obtained class/property of the system A are retrieved

in numerical order, and mapping setup data is generated (step

25 1108). This step corresponds to starting to search retrieved
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Logical Value object with the object number = 5001 is mapped

thereto.

10 Continuously, it 1is found from the correspondence
information of (an air conditioner, Operation Mode) v. (an
integer value, a current value) obtained from the mapping
database that the Current Value property of the Integer Value
object with the object number = 5101 is mapped to the Operation

15 Mode property.

When a mapping generation of mapping setup data is
completed for one of the system B objects in this manner,
the same is repeated for a next object of the system B objects
until no unmapped object exists.

20 In the case where no mapping database information
exists as a result of searching for mapping database
information corresponding to a currently processed system
B object (step 1106), a comparison is drawn between the data
type information of each property of the system B object and

25 the data type information of each property of a system A objet
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correspondence as that shown in Fig. 10 1s to be established.
Thus, according to the gateway setup tool of the fifth
10 embodiment of the present invention, the supplemental
information for mapping objects between the system A and the
system B to be connected is defined, and the supplemental
information is assigned, respectively, to the object setup
data of the system A and the system B so as to generate mapping
15 data between objects. As a result, if the supplemental
information is system independent on such as installation
location, for example, then it 1s allowed to perform a setup
operation easily with no need of full knowledge of the systems
A and B on both sides including correspondence. Hence, 1t
20 becomes possible to provide the gateway setup tool whose
engineering cost 1s reduced.
Note that it is possible to handle objects which are
not available for mapping through error detection caused by

indecency in setup information or the 1like. Alternatively,

25 however, there is another possible method applicable to that
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5 automatically generated.

As discussed above, the supplemental information for
mapping objets between the systems A and B to be connected
is defined, and then assigned, respectively, to the object
setup data of the systems A and B so as to generate mapping

10 data between the objects. In addition, it is designed that
the supplemental informatlon is system independent. As a
result, 1t is allowed to perform a setup operation easily
without the need of full knowledge of the systems A and B
on both sides including correspondence. Hence, 1t becomes

15 possible to provide the gateway setup tool whose engineering

cost 1s held down low.

Embodiment 6.
Figs. 12 and 13 show examples of object setup data and
20 mapping setup data, respectively, written in a structured
data description language in the gateway setup tool according
to a sixth embodiment of the present invention.
In both cases of Figs. 12 and 13, the description is
give in XML (short for eXtensible Markup Language) as a

26  structured data description language. Then, it is expressed
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value, an air conditioner and a lighting device, and each

attribute having a property name and a property value of each
5 object.

The figures each show system A object setup data 1201
written in XML, a structured data description language,
system B objet setup data 1202 written in XML in a structured
data description language, a Logical Value object 1203

10 written in XML, a structured data description language, an
Integer Value object 1204 written in XML, a structured data
description language, an Air Conditioner object 1205 written
in XML, a structured data description language, mapping setup
data 1301 written in XML, a structured data description

15 language, and mapping data 1302 written in XML, a structured
data description language.

For example, the Logical Value object 1203 written in
XML, a structured data description language, of Fig. 12
represents that "the value of the Current Value property of

20 the Logical Value object for object number = 5001 is 1, and
the value of the Installation Location property is J201".
The Air Conditlioner object 1205 written in XML, a structured
data description language, represents that "the value of the
Start/Stop property of the Air Conditioner object for the

256 unit number = 1401 is Start, and the value of the Operation
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Value object 1004 and the Air Conditioner object 1010 of Fig.

b 10, respectively.

Similarly, the example of the mapping setup data
written in a structured data description language of Fig.
13 is equivalent to the mapping setup data which illustrates
the mapping status of Fig. 10.

10 For example, the mapping data 1302 written in XML, a
structured data description language, represents such a
correspondence as (Air Conditioner, 1401, Start/Stop) v.
(Logical Value, 5001, Current Value).

By thus describing the system A object setup data, the

15 system B objet setup data, and the mapping setup data in a
structured data description language, an interface or data
communications between the gateway apparatus and the gateway
setup tool, can be depend on the structured data description
language. As aresult, it becomes possible to handle varlous

20 changes in data structure in a flexible manner.

Note that descriptions have been given specifically
with XML employed so far, but that is not a must.
Alternatively, however, any structured data description
language may be employed other than XML, such as SGML (short

25 for Standard Generalized Markup Language) and XHTML (short
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avallable even for a general WEB browser or the like, it is
become possible to produce the gateway apparatus and the
b gateway setup tool by using a generally and widely used
general -purpose application program. Hence, it becomes
possible to provide a gateway apparatus and a gateway setup
tool whose development cost and engineering cost are reduced.
In additlon, since the structured data description
10 language is used for the interface between the gateway
apparatus and the gateway setup tool, it is become possible
to produce the gateway apparatus and the gateway setup tool
by using a generally and widely used general-purpose
application program such as a WEB browser. Hence, i1t becomes
156 possible to provide a gateway apparatus and a gateway setup
tool whose development cost and engineering cost are held

down low.

Industrial Applicability

20 As discussed above, according to the present invention,
it is provided with the intermediate model to be accessed
by the other systems, and the intermediate model is provided
wlth the intermediate object which corresponds to a component.
Then, each of the systems maps a component of itself to the

26 intermedlate object and then transmits the data thereto. 1In
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e%gective in making the use of another system's component
data easy and minimizing a possible influence of a change

5 occurred in an item of each system on other systems.
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5 available for another system, the gateway apparatus
comprising:
an intermediate model which is set up by one system,
the intermediate model including an intermediate object
corresponding to the component, wherein the one system maps
10 an item of a corresponding component of the one system to
the intermediate object, and transfers data to a mapped item;
wherein the another system obtains the data
corresponding to the item of the intermediate object when
the data of the intermediate object is needed as component

15 data.

2, An object based gateway apparatus in a configuration
where data of an object representing a component of a system
is available in another system, the object based gateway
20 apparatus comprising:

an intermediate model which is mutually accessible,
the intermediate model having an intermediate object which
corresponds to the component, wherein each system maps an
item of a corresponding component of the each system to the

25 intermediate object, and transmits data to a mapped item,
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b 3. The gateway apparatus according to claiml or 2, wherein

when accessing the data of the intermediate object, each
system performs mapping to the intermediate object whose
component litems agree more than a predetermined rate with
items to be accessed of the each system as the intermediate

10 object.

4. The gateway apparatus according to claim 1 or 2, wherein
the intermediate object is added with supplemental
information, and wherein each system accesses the

15 intermediate object based on the supplemental information.

5. The gateway apparatus according to claiml or 2, wherein
the intermediate model and its intermediate objects, and the
system and its components are displayed on a same screen for

20 mapping between the system and the intermediate model.

6. The gateway apparatus according to claim 1l or 2, wherein
mapping to the intermediate object is performed by data which
is written in a structured data description language.

25
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a system B communicating section transmitting and

5 receiving a communication command B of a system B built on
a protocol which is different from a protocol on which the
system A is built;

a system A object database exchanging the
communication command A with the system A, interpreting a

10 content of the communication command A, and holding object
data;

a system B object database exchanging the
communication command B with the system B, interpreting a
content of the communlication command B, and holding object

15 data;

a mapping database holding mapping data representing
a correspondence between the object data of the system A
object database and the object data of the system B object
database;

20 a mapping executing section exchanging object data A
with the system A object database, exchanging object data
B with the system B object database, performing mapping
between the object data A and the object data B based on the
mapping database, and mutually exchanging the object data

25 A and the object data B; and
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exchanging the mapping data with the mapping database, and
b exchanging the object data A, the object data B, and the

mapping data with an external device.

8. A gateway setup tool, comprising:
a setup data inputting section setting up groups of

10 objects representing a system A and a system B, respectively;

a system A object setup database holding object data
of the system A which is set up by the setup data inputting
section;

a system A object data processing section receiving

15 data from the system A object setup database, compressing
the data, and returning it;

an all system A object database including model data
of an object available for the system A which exchanges data
with the system A object setup database;

20 a system B object setup database holding object data
of the system B which 1s set up by the setup data inputting
section;

a system B object data processing section receiving
data from the system B object setup database, compressing

25 the data, and returning it;
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an all system B object database including model data
of an object available for the system B which exchanges data
with the system B object setup database;
a mapping setup database holding mapping data for
5 mapping which 1s set up by the setup data inputting section;
a mapping data processing section receiving data from
the mapping setup database, compressing the data, and
returning it;
an all mapping database including model data of mapping
10 between an object available for the all system A object
database and an object avallable for the all system B object
database, and exchanging data with the mapping setup
database;
a mapping generating section performing mapping
15 between each data of the system A object setup database and
each data of the system B object setup database with reference
to the all mapping database, and transmitting it to the
mapping setup database;
a setup data displaying section displaying data as
20 needed of the system A object setup database, the system B
object setup database, the mapping setup database, the all
system A object database, the all system B object database,
or the all mapping database; and

a setup data transmitting and recelving section for

26 exchanging data among the system A object setup database,
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9. The gateway setup tool according to claim 8, wherein

the gateway setup tool assigns supplemental information for

mapping it to object setup data of one of the system A object

10 setup database and the system B object setup database; and
wherein the mapping generating section generates

mapping data between objects based on the supplemental

information.

15 10. The getaway setup tool according to claim 8, wherein
the getaway setup tool exchanges data written in a structured

data description language with the gateway apparatus.

11. The gateway apparatus according to claim 7, wherein
20 the gateway apparatus exchanges data written in a structured

data description language with the gateway setup tool.



