11 May 2006 English Translation for PCT/JP02/11820 SPECI FI. CATI ON 5 Gat eway
Appar atus and Gateway Setup Tool Technical Field The preseﬂﬂpﬁﬁwgﬁpion
relates to a gateway apparatus connecting two or nore network systens with
one another for 10 exchanging data, a gateway setup tool performng a
setup of the gateway apparatus, a setup of internediate object and its
use. Background Art 15 Conventionally, sonme gateway apparatuses are placed
between a network transmtting and receiving a conmand for nonitoring or
controlling building equi pment such as air conditioning or lighting

equi pnent installed in a building or the like and a host system of
bui | di ng managenent 20 perform ng a total operation of nonitoring and

controlling an equggggﬂ%%gggﬁghéy&oagﬁggchpgﬁﬁéyllgﬁﬁ pl aced between two

or nore network syste ose protoc are erent from each other.,
The conventional gateway apparatuses nutually connect those networks and
systens. According to those 25 conventional gateway apparatuses, an object

handling the 11 May 2006 2 sysgﬁﬁgiﬁfEA@f‘processed and mappi ng to an obj ect
as a nutual correspondence are 16 b€ 38 up individually for each system

5 Gateway Apparatus and Gateway Setup Tool

Technical Field
The present invention relatgs to a gatewaf apparatus
connecting two or more network systems with one anothex for
710 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
of the like and é host system of building management

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

26 conventional gateway apparatuses, an object handling the




and held in software produced for each applicable article in sonme cases.
In other cases, several preset items of setup 5 informatiordlddey H46d and

one to be used is selected fromanong 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

Publ i cation No. HElI 05-173795 are 10 directed to solving such a problem

They are provided with a rel ati on nanagenent object for nmanagi ng

bi -directional related informationZbetween two or nore objects. Then, it

attenpts to performthe nmai ntenance of mapping and the |like between

~objects by handling this relation managenent og'_ect. 15 Accqrding to the
convent i ondiYs§apekaPeappegessad sad “i‘?é’rli’llggnfé’da’&t? BERAF ™ buil't-in

i ndi vi dual software provided for each article, data i.s exchanged by way of
a gat eway SPBPAFRANGENGA AR toake Bet MP- YRRt HoPRFthEY S ™t i cal | y

obj ects handl ed by the network systens of both 20 sides and mappi ng
relating i @@rhﬁ%&léﬁ gef twaxat RRAduCe (FoFs FBRY ARP Lo REH Y e where a
network transmtting and receiving a nonitor or control command to and

fr om bui-| dilmgsomegeasesentInsRidier£as8fy seBABRY PERFSIGLIESI195FRT YRy equi prent and
a buil di ng managenment system which perforns a total_ operation 25 of

‘cont r ol 15 ng.nfnematgent e i) dangragptobe vaed 18 et prest F202MP 9%y 2006 3

configured based on different protocols fromeach other in
those. Accordingly, it is necessary to update software when

the setup information is altered.
As a. second conventional example, -some including
Japanese Unexamined Patent Publication No. HEI 05-173795 are
10 directed 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 is exchanged by way of a
gateway apparatus which has bui_lt--in software holding
stati&ally objects handled by the network systems of both
20 sides and mapping relating information as a mutual
correspondence, in the case where a network transmitting and
receiving a monitor or control command to and from building
equipment such as air conditioning or lighting equipment and
a building management system which performs a total operation

25 of controlling and monitoring a group of such equipment are




a building system for exanple. For that reason, it is needed to update the
software itself when the setup information is altered. As ld Mag28G6, 5 a

|l ot of tine and cost are required when the state of a system connected has
been changed or the nmapping specification has been altered. Still nore, in
t he case of connecting a | argé nunber of network systenms to one anot her,
since it is necessary that 10 the gateway apparatus should hold all the
information relating to those connected networks, .a | arger amount of

menory capacity is required. Therefo%e t he gateway apparatus has becone
expensive. As a third conventi onal d concrete exanple, Japanese 15
Unexam ned Patent Publication No. HElI 6-169315 has proposed a nethod for

sol ving suclofe fnitllacHsAC6R dlsErbR ?E‘b%oéﬁhé‘?QorHrE%%Hi@&ér“EQr”mi0” 's

generated according to a connecte ste rough a napping process

provi ded on t%lgiqhgmggstqupaggt&%mﬁ{?he St he mapping information is

updat ed 20 accor ange 1 tate of a connected system

o op et anbP Mol PHRC BEOGES 1 PLONERT OB fiMfa (L6 e (HRAST 21 L,

setup of mappi ng Chf ormat T on 1'nt e conventlo %ratuses S

made as mn&é&%ﬁﬁ‘&?%ﬁe@fmu@oﬁ §1é)n0§ l%e%egbl ?gfreaslu "?,t of time and

cost require

-9 alotof timeand cost are requiredwhen the state of a system
connected has been changed or the mapping épecification has
been alfered.

S5till more, iﬁ the case of connecting a large number
of network systems to one another, since it is necessary that

10 the gateway apparatus should hold all the information
felating to those éonnected networks, a larger amount of
memory capacity is required. Therefore the gateway
apparatus has become exbensive.

As a third conventional and concrete example, Japanese

15 Unexamined Patent Publication No. HEY 6-169315 has proposed ‘
amethodforsqlv;ngsucha:mnblem. Accordingtotﬁismethod,
mapping information Is generated according to a connected
_sysi_:em through a mapping .process provided' on the gateway
apparatus. Theh, the mapping informatibn is updated

20 .according to a change inr the state of a connected system
through a mapping update prscess provided on the gateway .
apparatus. |

A setup of mapping information in the conventiocnal
gateway apparatuses is made as mentioned above. This has

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




connected system has a change in such as its configuration__or the mapping
specification (correspondence) is altered. Another problenﬂﬂ@mﬁﬁgm6since a
setup of mapping requires full know edge of the connected systens of both
5 parties and deep understanding of interrelation with the object relating
to the systens, a highly skilled engineer is needed;. Wth referring to the
second conventional exanple, the mapping information between the objects
of both parties is 10 held by the relation managenent object. For that
reason, a mapping setter should have full know edge of the systens of both
parties for mapping at the sane tinme.* Another problem is that when a
change occurs with one system it is needed that the setup of mapping is

Cystem W RraPard sBRE pas’s (BRROE ATBRM 3R.Pre cRRsTeREn generat i on
o PR RS 5Bl TR POk SR en ) A g0 2 5, P
o0 2 LETRLOD 10 AAChAE SERRLA 2 GO LIMANIL NG LG L L5 needed o
'0ad of ¢ neegitaning bl puPulRo o dbe Fasete AR BE HE athe 25 gar vy
| apparatug begonEs, SXReNSY Snadistaiiag or interrelation with the
object relating to the systéms, a highly skilled engineer
is needed:
With referring to the second conventio.nal example, the
mapping informat;on between the objects of both parties is
10 held by the relation management objeét. For thét reason, a
mapping setter should have full knowledge of the systems of
both parties for mapping at the séme time. Another problem
is that when a change occurs with one system, it is needed
thatlthe setup of mapping is'reset and méde 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 pefformed on
the gateway apparatus. For that reason, in order to handle
a‘change in the system to be processed and én alteration in
20 -the‘mapping algorithm and the like, it is needed to update
the built-in software. |
-In addition, since the géneration and updating process
is performed on the gateway apparatus, the processing load
of the gateway apparatus becomes large. As a result, the

26 gateway apparatus becomes éxpensive.




5 The present invention is directed to solving such problens nmentioned
above. It is an object to obtain the nmapping device for gdﬂéﬂ%&Z%ﬁbaratus
in which a setup of mapping nmay be made w thout full know edge of the
network 5 systemof the, other party in the system where. an

I nterconnection is made between different network systens A and B run
based on different protocols fromeach other through a nutual mapping of
obj ects 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 influence the setup information of the other network system In
addition, it provides sinple and easy devel opnent in setup, nonitor and

control by using gha/ipeWsetO 1hhM i 15181 L QTR t!lassch%ﬁ{;'éﬁﬂ!hbl e for the

user as well. Another object is to generate a nore precrse and appropriate

mmppi ng. St ighbn 0l e PR bnbde L 01PDLAI Y LATLAPRAT BhUS MAEN IS

responsive to an operation based change in ; Jfbt ?sten1mﬁthout
bt ch” e PREPSD GeBSEL R BRGEEly choh LY LA SR, RIS
soper ot e DApba) MRy GURER Y SR AR BRE BB e e
informat i50n59§'§(§9 of the, other party in the system where an
interconnection is made between different network systems
A and B -run based on different protocols from each other
through a :ﬁutual mapping of objects répresenting the
respective systems. In addition, it is designed that even-
10_ if 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 thaf the
15 format is intelligible for the user as well.
Another object is to generate a more precise é.nd
appropriate rﬁapping.
Still another objéct is to .obtain. the apparatus which
ié res-ponsiw;. to an opération based change in the network
20 system without difficulties.
Still another object is to provide the gateway
apparatus which requires néither updating built-in software
provided in the gateway apparatus nor having complicated
operations performed on the gateway apparatus such as the

25 generation and updajuting process of mapping information based




11 May 2006 6 on setup data even when a connected systemis changed, the
mappi ng specification is altered, or the mapping algorithnﬂiﬂﬂaﬁﬂaﬁbed.
Hence, the devel opnent cost, engineering cost, and hardware cost of the

gateway apparatus are held down low. Still another object is to provide the
gateway setup tool which allows an easy setup without full know edge of
interrelation between the connected s§¢stens of both parties. In addition,

it is possible to use a sophisticated user interface in nmaking a setup.
Hence, thensaetpe efdtizierry vdmh a eoramyitedesivsgenods ehanpiedgatbeay set up
tool are high and held down |ow, respectively. Still another object is to
provi de thaPrEewesecidppatdrons ignd litkeedat ewayrhsetmaprtioogl aMgbchthmy be
produced .by using a generally and widely available application program
such as al¥\EBhsngswertHerdencerhd hiedsgirepientostestengndethiéng engsbeeri ng
cost of the gateway apparatus and the gateway setup tool are held down
I ow. Di scamwsuregrdokreheodinvetthengdiceordiappatatas faresstheddpaetn afov.he present
invention, there is provided a gateway apparatus provided in a
configuration shere agattchedf @njaahy et teppesendé ngha geoapopentt@b a system
is available for another system the gateway apparatus conprising: an
i nt er medi adel nvidiath Wl Tdvs | Sn S€dsppsbyupneisystenfuBndkhbel édger oedi at e
nodel

interrelation between the connected systems of both parties.

In addition, it 1is possible to use a sophisticated user

~interface in making a setup. Hence, the setup efficiency and

the engineering cost of the gateway setup tcocol are high and

held down low, respectively.

Still another object 1is to provide the gateway

apparatus and the gateway setup tool which may be produced

by using a generally and widely available application program

such as a WEB browser. Hence, the development cost and the

engineering cost of the gateway apparatus and the gateway

setup toecl are held down low.

Disclosure of the Invention

According to a first aspect of the present invention,
there 1s provided a gateway apparatus provided in a
configuration where data of an object representing a
component of a system is available for another system, the
gateway apparatus comprising: an intermediate model which

is set up by one system, and the intermediate model




11 May 2006 7 includes an internediate object corresponding to the
conponent, wherein the one systemmaps an itemof a corresﬁdﬂé)’%ﬂﬁ
conponent of the one systemto the internediate object, and transfers data
to a mapped item wherein the another system obtains the data
corresponding to the itemof the internedi ate object when the data of the
i nternmedi ate object is needed as conpdnent data. Alternatively, it may be
in a configuration where the data of an object is nutually used by anot her
systenms, WAEAUCERe ¥at alteieddinlee aPhd adnpeesre spomddsiongta sykeem
According to a second aspect of the present invention, there is provided
an obj ect chaBedeght eviliezpigar &hgs Pnea sV goeatsi oanwhicren datfa af an
obj ect representing a conponent of a systemis available in another
system therreppectibasedogarasay amfar athis conpri sivsgeman ot ethedi at e
nmodel which is nutually accessible, the internedi ate nodel having an
i nt er medi ankevbetatahdlehecor respondsnsbethedacanponennapmhér etempne of the
system and the another system maps an item of a correspondi ng conponent of
t he each wkgséem thet imotinéer spdiateobbatct, thaddatansortssdatding a
mapped item and wherein the each system accesses the internedi ate object
t 0 obt ai nt¢ hehdatidemorafesyjondi nge tioetihete | bBenberheanireaitat @f of t he
anot her systemis needed. 11 May 2006

the intermediate object is needed as component data.

Alternatively, it may be in a configuration where the
data of an object is mutually used by another systems, when
the data is defined as a component composing a system.

According to a second aspect of the present invention,
there ié provided 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 apparatus comprising: an intermediate
model which is mutually accessible, the intermediate model
having an intermediate object which corresponds to the
cqmponent, wherein one of the system and the another system
maps an item of a corresponding component of the each
.system to the intermediate object, and transmits data to a
mapped item, and wherein the each system accesses the
intermediate object to obtain the data corresponding to the

~item when component data of the another system is needed.




8 In addition, each system when accessing the data of the internediate
object, may perform mapping to the internediate object whdsdMaoii¥bonent
itens agree nore than a predetermned rate with itenms to be accessed of
the each systemas the internediate object. Still further, the

i nternedi ate object may be added w th supplenental information, and each
system may access the internedi ate object based on the suppl enent al
information. Still further, when mapping is perfornmed between the system
and the internkdi atdi trogtel |, cddie $ydemmeditadre aockedsimndilid sdatd esfredi at e
objects, and the systemand its conponents may be di spl ayed on the sane
screen. Sthd | irermardEpRieng dodethe | pker nedrabemobpephimpy be pesforned by
data which is witten in a structured data description | anguage. According
to a thirihespeeliagk bhgeptesBbte | OMRYrat, iteher agisephoyé degam gat eway
apparatus, conprising: a system A comunicating section transmtting and
recei Vi ngoPed@iinicciati0ie GRATRNOtMOf ta BYStRIBeBsed SR Beach

comuni cating section transmtting and receiving a 11 May 2006 9

commruni cag%gfbnpcamﬂ@ BnobracgystemBehui It on a protocol which is
different Tfroma protocol on which the systemA is
Still further, the intermediate object may be added
with supplemental information, and each system may access
the intermediate object based on the supplemental

information.

5till further, when mapping is performed between the

system and the intermediate medel, the intermediate model

cand its intermediate objects, and the system and its

components may be displayed on the same screen.

Still more, mapping to the intermediate obiject may be
performed by data which is written in a structured data

description language.

According to a third aspect of the present invention,
there is provided a gateway apparatus, comprising: a system
A communicating section transmitting and receiving a
communication command A of a system A, a system B

communicating section transmitting and receiving a




built, a system A object database exchanging the communication command A
with the system A interpreting a content of the conmmuni calliMay2émand A,
and hol ding object data, a system B object database exchangi ng the

conmmuni cation comuand B with the system B, interpreting a content of the
comuni cati on conmand B, and hol di ng object data, a mapping database
hol di ng mappi ng data representing a correspondence between the object data
of the system A object database and the object data of the system B object
dat abase, cammuepiot aigi ore xegwitanalg Bs eef | Dns gxedrangi bgi vbj et adatratdecwit h t he
system A object database, exchanging object data B with the system B

obj ect datlabaseis peiffmintg frapphngrbeb¥eENod henialy atle dgis@emAnang t he

obj ect data B based on the nmappi hg database, and nutually exchangi ng the
obj ect dambai¥,andat hespdyjetct Hat abiBctandd@rfeidep dakénddqnsm tthag and
receiving section exchanging data anong the system A obj ect database, the

system Beohh@cicaaicabasamaaad 2 hei trapgh&gsdat abase, iapdrexs iag the
data with an external device. According to a fourth aspect of the present

i nvent i ongontdted of Sty O¥brifth idgabevaymmehdPal 08hd €0MRELSI BEjedr SEt UP
data inputting section setting up groups of objects repreSenting a system

A and a syst£MBsyseshestdpselcy, datdda M 2808598y S emnfin9bhetin Set up
dat abase holdlng obj ect data of the system A which is set up by the setup
data i nputdddhSestyOh the system B, interpreting a content of the
communication command B, and holding object data, a mapping
dqtabase 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, 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 daﬁabase, and
mutually exchanging the object data A and the object data
B, and a setup data transmitting and receiving section
exchanging data among the system A object database, the system

B object database, and the mapping database, and exchanging

-the data with an external device.

According to a fourth aspect of the present invention,
there is provided a gateway setup tool, comprising: a setup
data inputting section setting up groups of objects

representing a system A and a system B, respectively, a




system A obj ect data processing section receiving data from the sgstem A
obj ect setup database, conpressing the data, and returningtliMayaa0l |
system A obj ect database 11 May 2006 10 incl udi ng nodel data of an object
avai l abl e for the system A which exchanges data with the system A obj ect
setup database, a system B object setup database hol ding object data of
the system B which is set up by the %etup data inputting section, 5 a
system B obj ect data processing section receiving data from the systemB
obj ect sesygradatababgectospressidagabase dabadin@ndbietur dbehg bf, taa al |
system B obj ect database including nodel data of an object available for

t he syst emyBewhhchhichx dhasgesipdhy athwd tskttedasps i apuBt Dby esdctsenypadat abase,
a 10 mappi hg setup dat abase hol di ng nmappi ng data for mapping which is set
up by thesgdtenp Mdadkayj dotpulatangreeess g Seddppl gcedaingy ploCceSErag Section
receiving data fromthe mappi ng setup database, conpressing the data, and
returni ngthd , sastahl 2 wBHRLAg sddi:pbake akbackydicdgpredel ngatacoliamappi ng

bet ween an 15 object available for the all system A object database and an
obj ect avaid aklerfinig tike ahlalgysyened okigeltdakabasees and exchanging data
wi th the mappi ng setup database, a mapping generating section performng
mappi ng 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
mappi ng database, and transmtting it to the mapping setup




dat abase, a setup data displaying section displaying data as needed of the
system A obj ect setup database, the system B object setupldiﬂ , the
mappi ng setup database, the all 25 system A object database, the all system
B obj ect database, 11 May 2006 11 or the all mapping database, and a setup
data transmtting and receiving section for exchangi ng data anong the
system A object setup database, the system B object setup database, and

t he mappi ng setup database wherein the gateway setup tool transmts and
receives data to and from a gat eway paratus through the setup data
transmtting and receiving section. % addition, it may be configured to
assign supplenental information for mapping to object setup data of one

f th ySt ' t dth t bj ect t
dat abase. - so TREApHEar ey O SRR eRE e LTntlE 57, B PHEER rappi ng dat o

dat abase,
e cont 1 gur S5t S5l Ul R RN R P e baBr R Re bR ae kR odescr | i on
exchange daf#veRpnar BhSFY sBBRF (RkaPenr Bofdinaobidck fefe Pantige wiin the
8?25\/"‘?% 35% %’gﬁeﬁgé HE{)‘IBF T;iaDse Céf) 8{,'1;%2 sogtugd%iv%nanjgnsbultzzltghg :éelc“s:ign'concept ual
5 a system B object data processing section receiving data fr;)m )
the system B object_setup database, compressing the data,
and'returning it, an all system B object database including
model data of an object available for the systen-l B which
exchanges data with the system B object setup database, a
10 mapping sefup database holding map;jing data for mapping which
is set up by the setup data inputting section, 5 mapping
" data processing section receiving data from the mapping setup
database, compreséirgg the data, and returning it, an all
mapping database including model data of mapping between an
15 obj-ect available for the all system A object database and
an object available for the aJ__l system B object databé;se,
and exchanging dai:a with the mapping setup database, a.
mapping generating section performing mapping between each
data of the system A object setup datab.ase and each data- of
20 the system B object sei:up database with reference to the all
mapping database, and transmitting it to the mapping setup
database, a setup data displaying seci;ion displaying data
as needed of the system A object setup database, the system

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

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




i nternedi ate nodel s between systens according to a first 11 NMay 2006 12
enbodi ment of the present invention, Fig. 2 is a structurall 006
illustrating mutually used systens and an intermnedi ate nodel in concrete
according to the first enbodinent; 5 Fig. 3 is a diagramillustrating a
mappi ng di splay w ndow of intermnedi ate object conponents according to the
first enbodinment; Fig. 4 is a structurdal view illustrating nutually used
systens and an internedi ate nodel in concrete according to 10 a second
enbodi men®¥r ofh¢ hel pregeping e, FAngl & setup siatgetimesismitbhng
iIIustrating mutual |y used systens and an internedi ate nodel in concrete
accor di nga®® TacehyItP efdiFerdfioroferdhangiegefptpngappfoihe FEYSteni s a

bl ock di agram of a atema¥ apparatus and 15 a gateway setup tool according
to a fourgho%iﬁﬁdi%?gﬁp gertepese pridsesystageRt Parectrigptup dréaBaad, exanpl e
of data in an all object database of the gateway setup tool according to

t he fourtA@nBIFRERENY ot dotebent YhRASHT 6he 9ot¥fay. S8t8RoWRCAN exanpl e
of data in an all mappi ng . database of the gateway setup tool according to
the fourthauTsd ARt T6FStReS pialent® i dRrerticPh;2 FIageveYi 8PR2BRBEX di agr am

iIIustrating conn ction tyges . . _
through the setup’ data transmitting and receiving section.

In additiqn, it may be configured to assign
supplemental information for mapping to object setup data
of one of the system A object setup database and the system B
object setup database, so that the mapping may generate
section generates mapping data between objects based on the

supplemental information.

In addition, 1t may be configured to exchange data
written in a structured data description language with the

gateway apparatus.

In addition, it may be configured to exchange data
written in a structured data description language with the

gateway setup tool

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

intermediate models between systems accerding to a first




bet ween the gateway apparatus and the gateway setup tool 25 according to
the fourth enbodi ment of the present invention; 11 May 2006l l1MdaF2gi6 10
shows an exanple of data in a system A object setup database, a systemB
obj ect setup database, a mapping setup database of a gateway setup tool
according to a fifth enbodinent of the present invention; 5 Fig. 11 is a
flow chart illustrating an automati ¢ napping generation procedure in the
gateway setup tool according to the fifth enbodi nent of the present

i nvention; Fig. 12 shows an exanple of the system A object setup data and
the system B object setup data in thé2gateway setup 10 tool which are
witten in a structured data description | anguage according to a sixth

enbodi nment ' esen inventjon; and Fig. 13 shows an exanple of-the
nmappi ng set S%nbégf?%gﬂ{tnogt% 3 £§F3§7\%‘§/ RSP0l which is witten in the

- structured 15 data description |anguage according to the sixth enbodi ment
of the present i?\%/leqrit 3R 2 %éré"tcr%%ﬁgg"f‘ﬁg’ BdrpiTHg N Rd Ly Mgedt i on

Enbodi ment 1, %}(ﬂ) A fﬁrst L€ odiC{lnént of_the present invention will be

di scussed béPSWHF %r ¥t SPEHCP IR foded ixjggnepelmgoppydinggtorig. 1 is an
expl anatory .blo Il agram of a systemfor inplenenting inter-network
nmappi ng perftg‘Prrgc(ir%eFa}é%ment’ .

5 - Fig. 3 is a diagram illustrating a mapping display

window of intermediate object cdmponents according to the

first embodiment;

Fig. 4 is a structural view illustrating mutually used

systems and an intermediate model in concrete according to
10 a second embediment of thé present invention;

Fig. 5is a strucfural view illustrating mutually used
systems and an intermediai:e moc;el in concrete according to
a third embodiment of the present invention:

Fig. 6 is a block dia_tgram of & gateway apparatus.and

15 a gateway setup toocl 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 f01‘1rth embodiment
of the present invention; |

20 Fig. 8 shows an example c_)f data in an all mapping
database of the gateway setup tool according to the fourth
embodiment_ of the present invention;

Fig. 9 is ablock diagram illustrating connection types
between the gateway apparatus and the gateway setup tool

25 according to the fourth embodiment of the present invention;



di fferent networks according to the present invention. 25 The figure shows
a BACnet system 105 and a LON system 11 May 2006 14 107 as HnMexat§f e of
networks to be connected to each other. These are objects as real

entities. Mapping and connecting these systens nutually neans that setting
up an inter-object mapping 111, or establishing 5 a correspondence between
a BACnet object 106 defined by the BACnet system 105 and a LON obj ect

108. defined by the LON system 107. Wth this enbodi nent, a shared concept,
a characteristic, an original nodel _or the |like of these 10 systens as
real entities is used and i ntroducedl3o establish an internediate nodel
102 as an unreal and virtual nodel. A setup of mapping of an object of

each network syst i performed directly between the real BACnet

obj ect 106 and t}ﬁ@'r g%lsrﬂ%%{l a&?’éﬁnﬁfogkb‘ﬁatﬁhiﬁsaeﬁ?&%g‘?m BRPISEEf ormed to 15
an internedi obj ect 103 defi.ned by this internedi ate nodel 102.
For exanpl e,S%itﬁgq%%%h%%e’oﬁj %%GTO%OF’%G‘%BF& BFabase « &tM4PPEBIt he LON

obj ect 108, b%t t ernedi ate npdel object 103 (step 109).

The
(Her ei naf t ePe 4P d aé:ﬁgfelié t??%e"i‘j IpHevK SPEUR 1oL IRchPrebRd 40 fiftRinilarly, the

LON obj ect 1og %O% ngt directly mapped to the BACnet object 106, but to
the inter nEBPSTHESRIARF OV BEeseits ip¥eRbionio). As a result, the BACnet

obj ect 1g6 and tq.e LC]l\!L o_b; ect_108_ as objects of the
. ig. 1s a flow chart illustrating an automatic

mapping generation procedure in the gateway setup tool
according to the £ifth embodiment of the présent invention;
_ Fig. 12 shows an example of the system A object setup
data and the system B object setup data in the gateway setup
10  tool which are written in a structured data description
language according to a sixth embodiment of the present
ihvention; and
Fig. 13 sh?ws an example of the mapping setup data in
the gateway setup tool which is written in the structured
15 data description langﬁage according to the sixth embodiment

of the present invéntion.

" 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
. implementihg inter-network mapping perfoﬁmed hetween
different networks according to the present invention.

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




systens of real entities have been mapped to the shared internedi ate

obj ect 103, which establishes the setup 111 that 25 they HdWap2¥& mapped
to each other. 11 May 2006 15 Next, Fig. 2 shows a concrete exanple in a
very sinple format. Note, a BACnet system 207 and a LON system 214 are
adopted as before as systens as real entities. Although an 5 internediate
nodel 201 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
assuning that 10 mapping is perfornetdt to the internedi ate nodel 201 from
the BACnet system 207. It is assuned that wwth a Binary Qut put object
208 with ID:?j which is a BACnet object, a Present Value property 209 is
mapped to aff r 2R ieHRte Ph NSTWEPET ity Poggnrgcted e eachmdiheroner 202 which
is an interpgedi ate nodel 15 object on a property basis (step 220).
Simlarly, PPe¥eAre QBItRFS 8% Bialyeptitiss.Cut put object 210 with ID=11 is
mapped to an Operating Status 206 of a |lighting device 205 (step 221).
Present Val ue 21¥3Bping wamd: rerracdingt haseobystams2 patuaklympepes to an
Operation Mpde 204 of the air conditioner 20 202 (step 222). This conpletes
a setup on thF BN W go inteReebieripspRdny 3 13 e droeserbtichihe i nt er nedi at e

model 5 a correspondence between a BACnet object 106 defined by the
BACnei: system 105 and a I;ON object 108 defined by the LON -
system 107,
With this embodiment, a shared coz-mep;t-, a
characteristic, an original model or the like of these
10 systems as real entitiee 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 pefformed directly between the real BACnet object 106
and the real LON obj‘ect 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.) éimilarly, 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

2 they have been mapped to each other.




201 fromthe LON system 214. It is assuned that an Air Conditioner object
215 with | D=5001, an LON object, is mapped to an air condilliM#e?00#02 of an
i nt ermedi ate nodel object 25 on an object basis (step 223). Simlarly, a

i ghting device 11 May 2006 16 218 of an LON object is also mapped to the
i ghting device 205 of an internedi ate nodel object-on an object basis
(step 224). For an object based mapping, a property level mapping 5 is
performed collectively in objects. As a result, a Start/Stop property 216
and an Qperation Mde property 217 of the air conditioner 215 of an LON
obj ect are mapped, respectively, t ol he Qperating Status property 203 and
the Operation Mde property 204 of the air conditioner 202 of 10 an

i nternedi ate m)del\JCe %bjbie 2 g}mlarl a L| [.Li ght -COf f operty 219 of
the Lighting Devitt&toBjdet? 518" PCHGEHE 8““? & 1B Very ﬁij'“ ®itus property

206 of the £ é%r‘\tl ng Devr ce object 205 (step 224). This conpletes a - setup
al so on the *PE®Y%ide. 15 After conpleting the setup on each side, a setup

of mappi ng bet n real_entjt bjects, i.e., a BACnet aobject and an LON
obj ect here, Wiﬁtﬁr n%&%&gtdgﬁﬁ:eﬁ é‘ift?ﬁ‘dsf‘a]t‘% SY§heR 1fd 4i AF@r medi at e nodel
2.01. Wth t a (tiltroner 202 of an_interpedi at.e nodel object, the
Present Val 38° ?Et?'oﬁ?qﬂ‘? pAS ?(593¥ﬁtet“ﬁea%rrﬁ%3r FREEERE- 2DEOH9R 38AChet obj ect

and the 5 Intermediate model 201 established based on these systems
is configured similar to the object of the LON system here
since the substance of the apparatus is considered, it is
an original model, |

First, a description will be given 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 is a BACnet object, a Present
Value property 209 is mapped to an Operating Status pfoperty
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 rnapped
to an Operating Status 206 of a lighting device 205 (step
©221). Pre-sent'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 is performed to the intermediate model

201 from the LON system 214, It is assur_ned that an Air
Conditione‘r 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




Start/Stop property 216 of the air conditioner 215 in an LON. object are
mapped to the Operating Status property 203. This proves dhddax #Wopr esent
Val ue property 209 of the Binary Qutput 208 in a BACnet object and the
Start/ Stop property 25 216 of the air conditioner 215 in an LON object have
been 11 May 2006 17 mapped consequently to each other in real term (step
225). Simlarly, it is proved that the Present Value 211 of the Binary
Qut put 210 is mapped to the Light-On/Light-Of . property 219 of the

| i ghting device 218 (step 226), and the 5 Present Value 213 of the

Mul tistate Qutput 212 is mapped to -“the Operation Mde property 217 of .t he
air conditioner 215 in real term(step 227). Alternatively, such a setup

of TRPPI 19 BRY (e AREEACEHTEb: ST U napRSE B W0l By abRicexample. | ike

one exanpl e Rown |n rence to the

figure, it i B%E | rnedlate
nodel, a cgﬁ taggg{: dEE{_A%ﬂSdLg%JBa@?,P%anagpébi‘%gnﬁ ?ﬂ;ég%ﬁ

obj ect are fl ayed, and then a corresponding object 15 (at the [ nstance
| evel . Alterna ively, a class level mapping may be applied.), a

correspondi ng prg@gragyo??%gggséé ﬁﬁ%ﬂpﬁlg saebggbig%%;%édfggggﬁ%ose. For

exanpl e, a BACnet "ObjeC ‘tofan el object

304, " andgan; L Rl QPhes (oo} 0ot fvelPRE b fRckle ad! " KBGIAL ea0del ob ect 304,

‘Start/Stop property 216 and an Operation Mode property 217
of the air conditioner 215 of an LON object are mapped,
resbectively, to the Operating Status property 203 and the
Operation Mode property 204 of the air conditioner 202 of

10 an intermediate model object. Similarly, alLight-
Onltight—Off property 219 of the Lighting Device object 218
is méppeﬁ 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 cgmpleting the setup on each side, é setup of
mapping between real entity objects, i.e., & BACnet object
‘and an LON object here, is obtained based on a setup status
on the intermediate modt;.l 201. With the air 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 broperty 203. This
proves that the Present Value property 209 of the Binary
Output 208 in a BACnet object and the Start/Stqp property

25 216 of the air conditioner 215 in an LON object have been




20 As a result, the BACnet object 308 and the LON object 310 wll be
mapped to each other. The mappi ng setup wi ndow 301 may di SgIMpy 4006 he sane
time objects of both network systens which are wi shed to be napped to each
other like the exanple shown in the figure. Alternatively, however, each
one of the 25 objects may be displayed at a time for the purpose of
allowng 11 May 2006 18 the engi neer in each network systemto nmake a setup
easier. Still alternatively, an input nmethod in the formof chart or the
| i ke may be used other than the GU sed setup wi ndow introduced here. 5
Thus, the internediate nodel and its ‘constituent internediate objects, and
the systemand its system conponents are displayed on the sane w ndow. As

3 result. - nabbed RoRLIRRIEYS 401 oBH IIBaIRAPLAG: RIGH, pEELPEshO! © that the

i nternedi ate present 10 rnvention na aced inside a

gat eway app%ﬁ@[‘%ﬁ iyj.gvgke!@@h E‘c‘ﬁsgeth%a %@%g&éﬁ%HLQ?H o2 PRl eway

function. ternative owever, ui‘pped ‘on "a setup tool,
LD . o B ST % o TS, SR PRI B od 00
oo o v B B R TR L SRSl et 00 e
hi gher - ger i’gésne%'%c'?alq)%dzif\é%rElgeoﬁlﬁlglastt%\@%yoﬁpp%%rﬂf%s mapped to
the Operation Mode property 217 of the air conditionexr -215
" in real term (step 227). |
Alternatively, such a setup of mapbing may be performed
through .a setup window 301, for example, like one example
10 shown in Fig. 3.
Specifically, with reference to the figure, it is a
possible method that a content 302 _of' an iqtermediate model,
a content 306 of a BACnet object, and a content 309 of an
LON object are displayed, and then a corresponding obiect
15 (attheinétancelevel. Alternatively, a class level mapping
may be applied.}, aAcorresponding property, or the like is
. selected from among those. For example, a BACnet oblject 308
is mapped to an intermediate model object 304, and an LON
object 310 is mapped to the intermediate model object 304.
20 Abs a result, the BACnef 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 wi_shed to be mapped to each other like the example

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

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




Anot her possi bl e approach is that. when two systens A 20 and B exchange
data with each other, for exanple, the system A starts to ldddee?q06it into
the internedi ate object of the internediate nodel and then transmts it,
and then the other systemB only uses it. This is effective in the case

where a subordinate | ayer systemuses data of a host system Still 25
alternatively, a tine gap may exi st between setting and using 11 May 2006
19 instead of .them bei ng done at exactly the sanme tinme. Still nore,

anot her possible approach is that an internediate object which has been
set up by the systemA is set up in l&dvance for use or will be set up at a
later time by the system5 B, and then shortly after data is set up, t he
intermediate_ object transits itemdata. Furthernore, althou

description qli’&se‘kge‘é‘ﬁeﬁ|‘\Peﬁacrh56\:/‘é°*‘?kr15¥ﬁ’%e"bg "’\%ﬁeq SR e?;?%i"gm starts to
set up the internedi ate object, another paqassible approach is that the 10

i nt er medi at étﬁﬁﬁé}l‘%%“g’é’c‘{?&yfl‘?%thﬁﬁ % drrh'bpv’t‘?g g“rﬂfdghafB the systens
A and B fromthe internedi ate nodel, and ot her _wor correspondence

i s establ i sioadthselileenay Re uS?Qs‘Fé‘r% F'}F“ameaﬁg%bﬁﬁ%‘eﬁ%‘ﬁp PEBAPt er nedi at e

nodel. In this case, data is exchanged via_the internedi ate nodel at the
15 tine of %ﬁﬁ?ﬂu%ﬁ hexeis. allowed during the operatlon of the systens

to exchange data directly between the systens.., Only to exchange data
di rectl y15 or onl y'fhpé r Ehe |1§g%rmed1ate mo el and its constituent

intermediate objects, and the system and its system
components are displayed on the same window. As a result, .
it is effective in making mapping much easier.
Note that the intermediate model of the present
10 invention may be placed ins;de 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 frorn 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 poesible to provide a higher-
performance and. lower-cost gateway apparatus.
Another possible approach is that when tvio systems A
20 and B exchange data with each other, for example, the system
A starts to convert it into the intermediate object of the
intermediate model anci then transmits it, and then the other
gsystem B only uses it. This is effective in the case where
a subordinate layer system uses data of a host system. Still

25 alternatively, a time gap may exist be_tween setting and using




an internedi ate object, including this case, it is enough that a atemay
apparatus has a sinple configuration including 20 such as 13 MapP@io Then,
exclusively for mapping, a separately provided setup tool may be used.
Thus, according to this inplenentation systemof mapping between different
networks, the internedi ate nodel 102 is established through nodeling based
on the concept and 25 property shared by the network systens 105 and 107 to
be mapped, 11 May 2006 20 or using an original nodel. Then, each of the
systens 105 and 107 perforns mappi ng exclusively to the internedi ate

nodel 102. Consequently, the BACnet 1 bj ect 106 of the BACnet system 105
which is one of the network systens mapped to the 5 shared obj ect 103 of

t he internedi at e_nod a LON ob ect of t §tem 107 whi ch
i's the ot heths&getieth gia%m E@ffﬁ%?on?oa %Ctojt%égg g\}sﬁé'ny engi neerI tCo
et wor k. oy St SH6ther BASF TGN 98&%@% “avri%ta‘ééél%%ﬁraﬂséga ©oneof the
networ k systens, the change will not -affect t |nfornat f th
ot her net wtidesysylifh R&Hg'?ereﬁ'nﬁﬁh)lp B§ %lhee 01?0115 ﬁ%p“] ng wi t Iho?hg vi e\?v
of the |nterned|ate nodel 102 gelng r Qi d t he |em1 15 of each
networ k 1052dvepge Forityeedt ¥ht} Rh &g ”B Pﬁ&lﬁﬁﬁy & By med furt her

w th ease.
5 B, and then shortly after data is set up, the intermediate

object transits item data.

Furthermore, although a description has been given

above in the case where the system starts to set up the

intermediate object, another possible approach is that the
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. Imn this

case, data is exchanged via the intermediate modél at the

15 time of setup, but it is allowed dﬁring the operation of the
sﬁrstems to exchange data directly betweén the systems.

Only to exchange data directly, or only to rei_:rieve

an intemediai;e_object, including this case, it is enough

' that a gateway apparatus has a simple configuration including

90 such as a table. Then, exclusively for mapping, a separately

provided setup tool may be used.

Thus, a-ccording 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,



Enbodi nent 2. A second enbodi mrent of the present invention will be 20

di scussed below with reference to Fig. 4. As cited in the IfljMay2006

enbodi ment, a BACnet system 408 and a LON system 410 wll be cited al so
here as the network systens of real entities. Based on the first

enbodi nent, a BACnet object 409 and 25 a LON object 411 wll be mapped to
each other in the case 11 May 2006 21 where they are nmapped to a shared

i nt ermedi ate nodel object when they are mapped to an internedi ate node
402. However, it is also possible ;? map the real entities to each other
not by thus mapping to an internedi % nodel object which 5 is conpletely
I n agreenent therewith or a shared or common object al one, but by another

net hod. SpecchI g%aH égs%rq_:g%ﬁ%? ﬁ\r‘e{}éle&rjt %rhggdie%tcg @Qﬁle g)ﬁ%tge IS, e setup

tenporarily, I"at e ‘nodél’s “are cornbi ased on those
Combi ned, 1 na0 L2t PREEORL b8fouy (Sioabrbitd B L Shfeapdiiteys o °
ot com et SPget a95, SERERRARLY CRRe Bt otiaciths SEERRERCERLS Whose
Pate (Tor otampios BRs8 3 Gep? B BB RRES oET BRRRE 8 8 e the”
properti%s shared object 103 of the intermediate nmodel and the LON object
108 of the LON system 107 wh;ich-is the other system are mapped
to each other.. This allows any engineer to set up mapping
even if he/she does npt have full knowledge about tﬁe both
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 methced 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 secopd 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

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




of internedi ate nodel objects 403 and 405, and the properties of

I ntermedi ate nodel objects 404 and 406 agree nore than a éﬂd@ﬁYFQF%,
respectively, it is assuned that they are to 20 be mapped to each ot her,
-respectively. In this case, the BACnet object 409 which is mapped through
mappi ng 412 to the internediate nodel object 403 and the LON object 411
which is mapped through mapping 413 to the internediate nodel object 405
‘are to be mapped to each other through mapping 25 414 after the

i nternmedi ate nodel objects 404, 406,and the 11 May 2006 22 internediate
nodel objects 403, 405 are conbi ned;” respectively. Thus, according to the
“inplenentation system.of napping between different networks of this

embodi ment , 1{1@@1 - 826 hadppbika SHaked 18 rmédhtdf nsudicsb et i ty perforns
mapping to ? e nfﬁ%*géﬁnégﬁ 402,aeven if'thgmobjectg 409, %11 of the

respective gg&y\l@ﬁéybgﬁhggjﬁe@%%nb%rﬁﬁﬂ% fbad £ueR! | Hobdw, €ach other to

the internedi ate ects 403, 405, respectively, mapping is

per formed based 9y {pgbgféilén%f)%pb% wegn 1t Berd fiesr PEUagh o tiegel objects 403

and 405. As’a resdf _ l'er "and easi er setup nmay be perforned. '
e S R T
di spusseg bzl% Oc\gm\ﬁ\ﬁéthelgreif raeg'}(égmér& Eh8rewttr Sr & bf9rdd ok"Sommon

object alome, but by another method. Specifically,

different intermediate model objects are setup tempo;arily.

and these intermediate hodels are combined based on those

pleces 0:-E mapping ipfomation. After the intermediate

10 models are combined, the real entities are tp be mapped to

each other.

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

15 whose properties agree more than a given rate (for example,
80% or more), or the like. For example, since the prope:i:ties
of intemédiate model objects 463 and 405, and the properties _
of intermeﬁiate model objects 404 and 4QG agree more than
é‘given rate, respectively, it is assumed that they afe to

20 Dbe 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 tb 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




first and second enbodi nents, a BACnet system 505 and a LON sys&en1510
wll be cited also here as the network systens of real enthli¥a% 208 Based
on the first and second enbodi nents, if a BACnhet object 506 and a LON
object 511 are mapped to an intermnmediate 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 been mapped to a shared internedi ate
25 nodel object, or that they have been mapped to different 11 May 2006 23
i nternedi ate nodel objects to which _the respective objects have been
mapped, respectively. According to is enbodinent, however, in addition
to that, supplenentary infornmation assigned individually to the objects of

the 5 t wor, Ui ' . Note that th
i ntor o At & SaHRReAEs ook Fyel oL @5, afe MERRAEL; "N fTrst

enbodi ment gr_th the second enbodinent. Fig. 5, specifically, shows
t he case of gﬁ%ﬁ’eﬁgg'?%%'net hod of the first enbodinent. This suppl enental

information is d@%}ilggsac%(éagﬁ%q{oﬁrtggti%ﬁggsy%i%ﬁgg%ergtetmo 0%har acterize the

entity of each € ne 0 each other. Note,

f le, that installation | i on | tion.is. th
Cuppt omont aFTRerHeRR rrohent BRaETe & SHAT EhBRryEet AL < Lol orent a

| ormat [ on, , dPn SRSk dy3teh 165, 978 W iUt 1t ) PeRREEL Rapfif COMDI Ned
to the middle model 402, even if the objects 409, 411 of the
respective network systems have been mapped differently from
each other to the intermediate model objects 403, 405,
respectively, mapping ;i.s performéd based on similarity
10 between the. intermediate modei 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 reé.l entities.

20 Based on the first and second embodiments, if a BACnet
object 506 and a LON object 511 are mapped to an intermediate
model 5‘02 so as to obtain mapping 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




been installed. As the supplenental information of the BACnet object 506,
instal l ation | ocation 507 has a value of "Meeting Room A".113VIayP@a y it

is assuned that installation, |ocation 509 of the BACnet object 508 has a
value of "Meeting 20 Room B". Installation |ocation 512 of the LON object
511 has a value of "Meeting RoomA". Installation |ocation 514 of the LON

obj ect 513 has a value of "Corridor". Mapping infornmation between the
objects of the real entities are obtained based on those pieces of
information in addition 25 to the sage nethod as that of the first

enbodi ment. In Fig. 11 May 2006 24 543t seens that the BACnet object 506
and the LON object 511, whi ch are mapped to a shared internedi ate nodel

obj ect 503,, have ed a h ot.her.. However. if .t suppl enent al
i nf or mat i on 0¥ eiaﬂ% éi%gbrjggdg ? Wg’ CE'EheSre%pek Y%A TS %% fhey share the

installatio I tion of "I\/Eet n c g %gs&rovesthat this is
an appropri eﬁ’pf"ﬁﬁpe%otré’s%% 85 Jﬁﬂge n I nformati on, other
than the ins allatlonlocatlon( m Nu ace Name 10
(Corri dor, @PP 1eitdi NG YSKar &Y 65813‘?&0“2‘?% ?agl:l%{?gti %feéf ¥Section Nunber,
Direction, etc shown in Fi

of . Devi ce I\/bdel/ Model Name,
Mbdel NumberiRf @Eeﬂ%swarrﬁ?dwlgh‘@:@%n% the  QUIFEGROT € ), Specific

Sign or ID Nunber. defi ned_ assi %ned to each article, or t he L i ke may be
. network systems of the real enta.t:.es is employed. Note that

the intermediate model may be handled through the method of -
the first embodiment or that of the second embodiment. Fig_.
5, specifically, shows the case of using the method of the
first embodiment. This supplemental information is defined

10 as information thai': is 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 supplemeﬁtal 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 Room B". 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 vaiue of "Corridor". Mapping
information between the objects of the real entities are
obtained based on those pieces of information in addition

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




15 effective. Thus, according to the inplenentation system of napping

bet ween di fferent network systems of this embodi ment, the lddy¥ay &#Hént al

i nformati on for mappi ng between the objects of the network systens 505 and
510 is defined, the 20 supplenental information is assigned to the
respective objects of the network systens 505 and 510, and mapping is
performed in consideration of this supplenental information. This allows a
nore preci se mapping to be generated, and al so nappi hg appropriateness to
be judged. In addition, since 25 each object is assigned the suppl enental
information and 11 May 2006 25 mappi24g is performed based on this

I nformati on, supplenmental information based anal ogy becones possi bl e even
if it is separated fromthe intermedi ate nodel as, a resu%t of failing to

make an i ni Bial¥ FeEBF ARt HRY BAGPFE nePIeLunlY a8 the XN APt Thedi at e nodel
502 which is _caused by an operational change in the network systens 505
and. 510 or Sthe whigl areHipPped; o gethinhed WHesPpiiateomede) 8B¥9E and mai ntain
the relation of napging bet ween the network systens 505 and 510. Hence,
it beconmes PB3silive PeEMAPRRA toy §EET ALNGE - egWRERY i i EBS8t. 10 Thus, with
the supplenental information added, there is an effect of providing a
nor e. pr eci ssupRkesientgl WHEATMXE AP0 AENEhAFSt APIACLSt hErokfpdpeds it used. Note,
even with the first and second enbodi nents, that .
5 is known that they share the installation location of
*Meeting Room A". This also proves that this is an
appropriate mapping.
Note that, as the supplemental information, other than
the installation location (Room Name, Room Number, Space Name
10 (Corridor,StairLapding,SharedSpace,etc.),FloorNumbér;
Section Number, Direction, etc.) shown in Fig. 5, the ﬁse
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
15  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

25 each object is assigned the supplemental information and .




XML (short for extensible Markup Language) as a structured 15 data i
description | anguage may be used for a sinpler description I\MM?IY%QQGpi ng to
an internedi ate nodel or an internediate object, which will be discussed
in detail in the follow ng enbodi nents. 20 Enbodinent 4. Fig. 6 is a bl ock
di agr-am of a gateway apparatus and. a gateway setup tool according to a
fourth enbodi nent of the present invention. Wth referring to the figure,
it is conposed of a system 25 A 601, a system B 602 which is built on a
protocol different 11 May 2006 26 f&&ﬂ]that on which the system A 601 is
built, and a gateway apparatus 603 ich connects the system A 601 and the
system B 602. The gateway apparatus 603 is conposed of a setup data 5
transmtti rs |\ ' 4, - A _obi abase 605

hal di ng da?ga@%qgégic%étf\gb e%?ggésé(gglﬁ%gjé élgf?%%tt e'ssyg#ggrﬁﬁ%qg‘toll and vari ous

obj ects 1o e IROLIA! 888, 5800 T old-de RSk diRS, | LIS, By | ey System A 601, a
a?q‘;base hg d‘?ng at

system B obj ect on various devicés connected to

h i j b ' d..and |l ed and
he ITke by HiEatst FEnf ot i dRlsie bdsd A a BB st © 0

correspondence _anong .t hose .dat abases mappi ng__executing section 608, a
system A co ?Ea?? ﬁ&lg%%[ﬁlfoﬁsg ,153188 ma&pnlng asstmed 5:0 the

5 intermediate model 502 which is caused by an operational

change in the network systems 505 and 510 or the like. Thus,

it becomes possible t¢o analogize and maintain the relation
of mapping betweén the network systems 505 and 510. Hence,
it becomes possible to aim at reduction of engineéring cost.
10 Thus, with the supplemental information added, there
is an effect- of providir;g & more.precise matching when
component data of other systems is used.
| Note,. even with the first and second emﬁodiments . that
XMI, (short for eXtensible Markup Language) as a structured
15 data description language may be used for a simpler
description when mapping to an intermediate model or an
intermediate object, which will be discussed in detail in

the following embodiments.

20 Embodiment 4.
Fig. 6 is a block diagram of a gateway apparatus and
Ia 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 yhich is built on a protocol different



and a system B communi cating section 610. 15 Also, a gateway setup tool 611
Is provided for an external setup of the object data and tihdMapy 6ng dat a
of the gateway apparatus 603. The gateway setup tool 611 is conposed of a
setup data inputting section 613 as a user interface 612, a setup data

*20 displaying section 614, an all system A obj ect database 615, a system A
obj ect processing section 616, a system A object setup database 617, an
all system B obj ect database 618, a system B object. processing section
619, a system B object setup databaaﬁBGZO, an all mappi ng database 621, a
mappi ng 25 generating section 622, a ppi ng data processing section 11 My
2006 27 623, a mappi ng setup database 624, and a setup data transmtting

d I Vi ' Ri;Q. ; f Byt h |
Systom A onys ke Bpdfoh il fo SPAR RS SIRIE B8 AR e bnce 618
in th t - ' f t ' f th
or esont 1 nucPeER LR Bha it LoRRECk LAD ydedn AT InEERECATER na an-

| nt eger Val ye %Qj ect 702 in the all system A object database 615. The all
system B objeét dat abase 618 includes an Air 10 Conditioner object 703 and

mol B et e e e e HECES CaBPhAel I HHER Bk 0 001
' 5 transmitting and receiving section 604, a system A object
databas; 605'h01ding data on variocus devices connected to
the system A 601 and various objects tb be monitored and
controlled and thé like by the systemA 601, a system B object
database 606 holding data on various devices cqnnected to
10 the sfstem B 602 énd various objects to be monitored and
controlled and the 1iﬁe by the systemE 602, amapping database
607 showing correspondence among those databases, a mapping
executing section 608, a system & communicating gection 609,
.and a system B communicating section 610. |
15 Also, a gateway sefup 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 qomposed.of a setup data
‘inputting section 613 as a user interfaée 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 datab;se 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

25 generating section 622, a mapping data processing section




is O or 1. Then, the Air Conditioner object 703 has two properties called
Start/Stop and Operation Mde, the 15 avail abl e val ues of WhiM#y 08 "Start
or Stop" and "Cooling or Heating or Drying", respectively. Fig. 8 shows an
exanpl e 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 Val ue 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 objecé 801 and the Integer Value object 802
correspond to the Air 25 Condition ¢ obj ect 803, respectively. 11 May 2006
28 More specifically, the Current Val ue property of the Logical Value

obj ect corr onds._t Q. r er e, Ai.r Conditioner

obj ect, andgiﬁ‘e aoﬂnﬁpgﬁé&%aeﬁé‘sel &pflrt(%grg? Séﬁgf ab%ea %fr‘latt[e]ge‘%ﬁl\?al ue obj ect
corresponds,to th eratd on r.Qper of the Air Conditioner

obj ect. FurFﬁ%'}srﬂ}?g,%g\A%d rgg?%ﬁg?'ﬂgé?cgtjt eségl ue of each property, val ues

O Lo ot VLGl VAP L e Bek B SR ML U S 0L
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5 in fhe gateway setup tool 611 according to a fourth embodiment
of the present invention.

The figure shows a Logical Value object 701 and an
Integer Va_'!.ue object 702 in the all system A object database
615. The all system B object database 618 includes an Air

10 Conditioner object 703 and a Lighting Device objgct 704.

More specificaliy, the Logical Value object 701 .has
a property éalled Current Value, an available value of which
iz 0 or 1. Then, the Air Conditioner objeé; 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 brying“, 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 Logical 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.




to Cooling, Heating, and Drying, respectively, of the Operation (%bde
‘property of the Air Conditioner object 803. An operation willMpe2ios cussed

with reference to Fig.. 15 6 to Fig. 8 First, an operation will be

di scussed with reference to Fig. 6 in the case where the system A 601
starts to comunicate with the systemB 602 for control. Wth referring to
the figure, a comunication command 20 of the system A 601 transmtted
fromthe system A 601 and reached theZ28ateway apparatus 603 is received by
the system A communi cating section 609, where the content of the

comuni cation is interpreted. Then it is acknow edged that the content

i ndi cat es a cont Mire specifd caldivemthecOurrent héa e gystmemisyy @32 th&hen,
this control data is witten into the 11 May 2006 29 system A obj ect

dat abase 60B:9ikied Nappeneb deet dame sgenidoto6tiBe sHar St dfh proppptRg

dat abase 607 for object of the system B 602 which corresponds to the
system A objfetheddtrabasdi606néntab jddichanbetlnoghi-gent Vi paspheep
witten. Then, the mappi hg executing section 608 wites the control data

of the systdntBe A% exeir vapEsdbECcH 8okbesponEE Ao EAbDSrdtiomsMsasem A 601
obtained with reference to the nmapping database 607 into the systemB
obj ect dat prepert§06sf thelR8rsSYohnITHE mAFIHjeRit.Ng section 610 creates a
| Furthermore, with referring to the value of each
property, values 0, 1 of the Current Value property of the
Logical Value object 801 correspond to Stop and Start,
respectively, of the Start/Stop property of the Air
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 Air 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. G_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 601 transmitted from the system A 601 and
freached the gateway apparatus 603 is received by the system
gA communicating section 609, where the content of the
f‘communicatipn is interpreted. Then it is acknowledged that
f the content indicates a control from the system A 601 to the

25f system B 602. Then, this control data is written into the




comuni cati on conmand of the system B 602 corresponding to the system B
obj ect database 606 into which the data has been witten, IAfdapdieuts it
to the system B 602. Thus, the communi cation for control is performed from
15 the system A 601 to the system B 602. Note that a conmunication
performed fromthe system B 602 to the system A 601 is carried out through
the route in a reverse way to that discussed above. Next, a nethod for
setting up the system A object 20 dat2z®ase 605, the system B obj ect

dat abase 606, and the mappi ng dat abase 607 which are used for such a
comuni cation wll be discussed wwth reverence to Fig. 7 and Fig. 8. Wth
t he gat ewagysbempAtobjedtidatisasat@®f vari ous devi ces connected to the
system A 601, the data of various 25 objects to be nonitored and

- control |l ed by th&heysaepirg edecit ikgys2006086 0snseshehés kheanmpphpyt ted to
the system A obj ect setup database 617 through the setup data inputting

section 6l3atAbase 60MrfuigbblibetsomMehenprdtém@ 66T whaeh chersepondd vari ous
devi ces connected to the system B 602, the data of various 5 objects to be

noni tored gedtBentyetbadaybjder atade Gob iatd Whechi {8 abdhirgutted to
the system B object setup database 620. Furthernore, through the same

inputtifg geehi REs bdd YrMRied OPLERT rﬁwma%%%% brbygeing s il abases
Is inputted to the mapping setup dat abase
608 writes the control data of the system B 602 corresponding
to the control data of the systemA 601 obtained with refexrence
to the mapping database 607 into the system B object database
606.
io 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 déta has been
written, and outputs it to the system B 602.
‘i‘hus, the communication for control is performed from
i5 the system A 601 to. the system B 602.
Note that a communication performed from the system
B 602 to the system A 601 is carried out through the route
in a reverse w'ay 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
will be discussed with reverence to Fig. 7 and Fig. 8.
With the gateway setup tool 611, the data of various

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

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




10 Alternatively, however, information on the all system A object database
615 and the all system B object database 618 which are prd}iMad20d the
gateway setup tool 611 in advance, |ike 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 are available
in the system A 601, and the information of the all system B object

dat abase 618 is a database for the nodel . data of various objects which are
available in the system B 602. 20 Sbnilarly, i nformati on on the al

mappi ng dat abase 621 which is nodeP¥data for mappi ng between the system A
601 - the system B 602, |ike one shown in Fig. 8 for exanple, may be used.

oo o Y ANETAREE o0 S5t ANh A poEb el SELLP
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-5 ‘objects to be monitored and controlled by the system B 602
and thé like are inputted to the system B object setup database
620. Fufthermore, through the same inputting section;
information on correspondence between those databases is
inputted torthe mapping setup database 624.
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 various objects which are
‘available in the system A 601,.and the information of the
ali system B object database 618 is 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
wﬁich 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 dinputted, setup information of the system A object setup




setter. O, all correspondence elenents are held in the form 10 as they
are. For that reason, it is in many cases redundant as datld M&y H0hel d in
t he execution environnent on the gateway apparatus 603. A real system

i ncludes many devices, and. therefore information on correspondence which
is provided individually 15 for each -device such as the Logical Value

obj ect 804 and a Lighting Device object 805 shown in Fig. 8 is required.
Specifically, information for identifying the individual of each device,
such as a Logical Value bject 5002 _and a Lighting Device Object 2001, and
a Logical Value Onject 5004 and a 2@1Lighting Devi ce Object 2002, is
required at the sane tinme. That neans information to be held may be

o 22 LS YTl i B 0
Hovever o FOf BEPBHERF POt ORtsgen o 0 S0EearPen STionhS o606 32 Val ue)
vt ces. andeFRERotBrEYR of ShechiFRaRY T et iSCRE Feaby ARt HEh 1 nol udi ng
el ati onshi PO 4 ELAPOAFLE SoSE o FHERY 204pely %Sk LB ng Devi ce.

:_lnglh'\t“ému/g:_l E’ﬁ‘és‘eqii s iosf Hng. only once, and then the correspondence of

Daté thus inputted to the systemA object setup database

617, the system B setup database 620, and the mapping setup

database 624 is usually complied to be intelligible to the

setter. -Or, all correspondence g-lements are held il.l the form

10 as they are. For that reason, it is in many cases redundant

as data to be held in the execution environment on the gateway

apparatus 603.

‘ A real sjstem includes many devices, and therefore-

information on correspondence which is provided individually

15 for each device such as the Logicél Value object 804 and a
Lighting bevice object 805 shown in Fig. 8 is required.

Specifically, information for identifying the individual of

each dévice . such as a Logical Value Object 5002 and a Lighting

Dévice Object 2001, and 5 Logical Value Object 5094 and a

20 Lighting Devicé Object 200é, is 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-Off), (a Logical Value, 5004, a Current

Vaiue) v. (a Lighting De{rice, 2002, Light-On/Light-Cf£f) and

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




identification information, that is, (5002, 2001), (5004, 2002) and so on
may be held separately. This allows a total 10 amount of ilAe¥#@4%n to be
conpressed. Thus, the system A object processing section 616, the systemB
obj ect processing section 619, the mapping data processing section 623
normal i ze the inputted system A object setup database 617, system B object
setup database 620, and 15 mapping setup database 624 in order to mnimze
t he redundancy of data to be held on the gateway apparatus 603, and
transformtheminto the formof mnimumrequired data in order to operate
in an execution environment. The sys®em A object setup database 617, the
system B 20 object setup database 620, and the mappi ng setup database 624

transforned intq data ideal for the executjon.enviragnnment on the gateway
apparat us 6USLIR: Budh 1HR0Eane Sepiientaoar S /LAgREHE oF PO gat evay
apparatus 603 by the set data transmtting, and_receiving section 625,
and recei ved legh%ggwe&aqrgi FrerrERTe P SAY9EREEP MY S ecti on 604 on
the 11 May 2006 33 gateway apparatus 603. The system A object setup

dat abase 61%he tipEoxRation Hclyding repstiplent abaldessihroug flhhe mappi ng
setup database _ 624 received are held on the gateway apparatus 603 as the 5
system A obfeRtde¥afabase 605, the system B object database 606, and the

mappi ng dat abase 607, respectively, to be used
b As a solution, the relatiomnship (a Logical Value, a

Current Value) v. (a Lighting Device, Light-On/Light-Off)

is held only once, and then the correspondence of individual

identification information, 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 mapping 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 reqﬁired data

in ofder to operate in an execution environment.

The system A object setup database 617, the syét-em B

20 object setup database 626. and the mapping setup database
624 transformed into data ideal .for the execution environment
on the gateway apparatus 603 through thosé compontents 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




for a nutual communication between the system A 601 and the system B 602.
Note that, if the above nentioned procedure is reversed, 10 Mag288stem A
obj ect dat abase 605, the system B obj ect database 606, the napping

dat abase 607 on the gateway apparatus 603 are transmtted to the gateway
setup tool 611 by the setup data transmtting and receiving section 604.
Then, the setup data transmtting and receiving section 625 of the gateway
15 setup tool 611 places received data in the system A object setup

dat abase 617, the system B object setup database 620, the system B object
setup database 620, and the napping3§etup dat abase 624, respectively.

Then, they are presented to the setter by the setup data displ aying
section 614. This allo 20 %fe current setup status of the gateway
appar at us 683 ¥YHEPPARATHF &% *and di spl ayed. Note that by further repeating

the set up operation in this.current setup_st ST sible to
change and upda’EI'Betsﬁfét%tpuﬁ.%J%t SEitPP ‘fﬁ)ﬁﬁg’?s?'ra]éeﬁﬁa%% ﬁggg‘é}f%p dat abase 624
may be 11 May 2006 34 generated_ auto jcally.by the ' generating
section 629DIRFtuSEEEP %ﬁéa??ﬁeog?rﬁti%{aighet’ﬁaeﬁ{’d‘f% e ﬁnﬁgﬁa Shase 621

which is the nodel of mapping, the information oftsugg as ge system A

obj ect set up24diegsaved G¥e %Fh‘% PReths SaLryey FRPEEETYE S8PuH° FBfabase 620

whi ch have been set up in agreenent with .
5 system A objgct dat%base 605, the system B object database

606, and the mapping database 607, respectively, to be-used
" for a mutual communicai:ion between fhé system A 601 and Fhe
system B 602.
Note that, if the above mentioned procedure is reversed,
10 -the system A object database 605, the system B object database
606, the mappiﬁg 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 receiv:i.ng 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
sétfer by the setup data displaying section 614. This allows
20 the current sétup status of the gateway apparatus 603 to be
acquired and displayed.
Nr.;te that by further repeating the set up operation
in this current setup status, it is possible to change and
update the setﬁp.

25 Still more, the mapping setup database 624 may be




the current system and the like. Next, Fig. 9is a sinplifi?g d&gﬁram
I1lustrating connection types between the gateway apparatdé 3 d the
gateway setup tool 611 according to the fourth enbodi nent 10 of the
present invention. Specifically, Fig. 9 (a), (b) show sinplified views,
respectively, of a connection type using a physical nedium which is
different fromthe respective systens and a connection type using the sane
physi cal nmedium Portions 15 which are the sanme as or equivalent to those
of Figs. 6 through 8 are assigned the sane nunerals as those, and-will not
be discussed here. The figure sho 4building managenent systens 901, 911,
bui | di ng managenent devices 902, 912, LANs (short for Local 20 Area

015, an | nt SHTTELO0 PR LGRS PY b maP e i B Ko BERANG (he” gat ovay
o17. ai v CHHAPY RETEP SIEVBTRATIT R G e R SoT A 8EE e T qure 25
al so shows a first protocol 920 and a con rojpcol 921 11 May 2006 35
whi ch are dff¥r éﬁt'ﬂ?er Bﬁﬁﬁgc#W%Wg'Ngg% ’tr%&%mf‘%’e“t_(?ﬁnﬁ'(’:‘f' S type shown in
LA IS RN JC R LT PR
5. setup database 620 which have been set up in agreement with
| the current system, and the like.
| Next, Fig. 9 is a simplified diagram illustrating
connection types between the gateway apparatus 603 and the
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 ié differént from the respective systems and a
connection type using the same physical medium. Portions
15 w-hich are the same as or equivalent to those of Figs. 6 through
8 are éssigned the same numerals as those, and will not be
'discussed here.
The figure shows building management systems 901, 911,
bﬁilding:nanagement deviceS'Qoz; 912, LANs {short for Local
20 Area Network) 903, 913, gateway setup tools 904, 914, gateway
aﬁparatuses 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, lighting devices 910, 919. The figure

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




5 Communi cation Protocol for Building Automati on and Control Networks) as
the first protocol 920 connecting the building nanagenentléﬂﬂﬂéﬁﬁ@ﬁl and
the gateway apparatus 915, and HTTP (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 systeminformation of the buil di ng managenent system 911,

that is, information corresponding to the system A object 15 data 605 or
the system A object setup data 617 i Fig. 6, directly fromthe building
managenent system 911 with no involvenent of the gateway apparatus 915.

Wth either of the_connection forms_.of Fig. 9(a), (b), in the case
where a pr of”gg‘%f B ah?%ﬁ:ef‘ﬁe%ﬁﬁ Ieaf’rf%g(’t%'rranagerrent system 911 is built,
Is differ fromthat on which the e setup tpol..914 is built, an

origi nal prot ocoIN°S:Fo’fr]1a&i #%%tcoppﬁggj%oé’rm@ﬁﬁ?/ 5%18%5:&%'%&%&%5&% ansfer. Then,
if it is the sane praotocol, of the protocol .is th ane, . th prot ocol or
the o i gi nab® 5PBE LEbiedmgs Bhe XaMPIoCo HELNT RERSF AT RALERET hppar at us
according to the 11 May 2006_36 fourth enbodi nent of the present invention,

it is all owtH2ds Rape] (R FRealdMY 43Rt SPRF e SRRelk iRt s created by the

gateway setup tool 611 which is provided outside of the
5 Communication Protocol for Building Automation and Control

Networks) as the first protocol 920 connecting the building
management system 911 and the gateway apparatus 915, and HTTP
{short for Hyper Text Iranéfer 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 huilding management system 911,
that is, information corresponding to the system A object
15 data 605 or thé system A object setup Qata 617 in Fig. 6,
directly from the building management system 911 with no
involvement of the gateway app.aratus 915.
With either one of the connection forms of Fig. 9(a) .
(5), in the case where a protocol on which the builgling |
20 management gystem 911 is built is differ from that on which
the gafeway setup tool 914 is built, an original protocol
for direct transfer- may be used for data traﬁsfer. Then, if
it is 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




gat eway apparatus 603 and exchanged As a result, it becones p055|ble to
provi de the gateway apparatus which may be flexible in haddNM#g2®06change
in.a systemto be connected, a change in napping specification or a change
in mapping algorithmw th no involvenent of updating software in the
gateway apparatus. 10 In addition, it becomes unnecessary to performa
conplicated operation on the gateway apparatus such as the process of
generating and updati ng mapping i nformati on based on setup data. For that
reason, an MPU (short for Mcro pragessor Unit) or nenory which is built
In.the gateway 15 apparatus is not necessarily highly efficient. Hence, it
becones possible to provide the gateway apparatus whose devel opnent cost,

engi neer i ng Gasty GfiflalREANRECHEDS-oB6R: halvindoun, levis ln1addation, by thus

separating the gateway setup tool ©~ 20 611 fromt he gateway. apparatus 603

whi ch perforys. nﬁ%”’gg@%%?té%95?&5%%t&%n§¥§é@%%x@&%eé the system B

602, the deS|g ity of the gatemay setup tool 611 is enhanced. As
a result, 2 B0 4R CEhdi® iy HRE 36Cpk vt aBhl S ab0oPaRr ovi dod

privately HENCES cOnMes pos Si to provide the gateway setup too

011 whose Sekk &gy%éw'\@a\épg%g da%a e%e‘cfhsggs@%g% APE 9 RRAneS0! neer ! N9

cost is hel d t1on hus the mappl Ng generati ng
5 possible to provide the gateway apparatus wh:.ch may be

flexible in handling a change in.a system to be connected,
a change in mapping specification or é change in mapping
algorithm with no involvement of updating software in the
gateway apparatus.

10 - In addition, it becomes unnecessarf 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 nit) or memory which is built in the gafeway

15 apparatus is not necessarily highly effic:i;ent. Hence, it
becomes possible to provide the gateway apparatus whose
development cost, engineering cost, and ilardware cost are
held down low.

In éddition, by thus separating the gateway setup tool

20 611 from the gateway. apparatus 603 which performs ’ :
communication betw.een 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, it becomes possible

25 to provide the gateway setup tool 61_1 whose setting




section 622 for generating mapping data, it becones possible to carry out
a setup operation easily with no need of full 5 know edge ldBday 2@0%e
systens on both sides to be connected including correspondence. Hence, it
beconmes possible to provide the gateway setup tool 611 whose engi neering
cost is reduced. Note that although the interface 905 is separated from
10 the gateway apparatus 906 in Fig. 9, it. may alternatively be built in
t he gateway apparatus 906. As nentioned above, it is allowed that the data
of a systemto be connected is creg ed by the gateway. set up tool which
I's provided outside of the gateway Bparatus and 15 exchanged. As a result,
it becones possible to provide the gateway apparatus which can be flexible

D hand, | 106 fe CIANGP 15| dhadnBUa AT ChB REARERBEL AL nA LAGISY 0 TAPDI N0

speci ficati ange rn nappl go mw th no 1 nvol venent of

updating softwar P}%q%qeogggls%@ﬁugpgg’rn YRe ngdgaﬁligﬁaggﬁeéfgggn It becomes

unnecessary to p |icat e erati teaay appar at us
such as the rocess oOf generat.ing and updatin ' ' rmat i on based
on setup da?%‘?tlﬁBrssztzh%Er 8%%1 ,mgﬁ"aﬁﬁ'}l%Eaﬁ%’nﬁgfg\%ﬁﬁéﬁgf)ég{%uﬁt in the
gateway apparatus is not necessarily highly 25 efficient ce, it becones
possi bl e t otPIEFFHL e @ea‘i“é’wﬁ?e’ialt%ﬂyea%ﬁ% ‘%’SthaSBa?%%‘fus?fv#oge devel opnent
cost, engi neering cost, and .

' g knowlegge about the systems on both sides to be connected

including coxrrespondence. Hence, it becomes possible 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 may alternatively
be built in' the gateway apparatus 906.

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

15 - exchanged. As a result, it 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 mappiﬁg algorithm with no involvement of
uﬁdating software in the gateway app'aratus.

20 In addition, it becomes unnecessary to perform a '
complicated operation on the gateway apparatus such as the
process of generating and updéting mapping information based
on setup data. For that reason, an MPU or memory which is
built in the gateway apparatus is not necessarily highly

95 efficient. Hence, it becomes possible to provide the gateway

i



hardware cost are held down low. In addition, by thus separating the
gateway setup tool fromthe gateway apparatus, the design ifiiMdy }d6ity of
the gateway setup tool is enhanced. Accordingly, with a sophisticated
user interface provided privately, it becones possible to provide the
gateway setup tool whose engineering .cost is held down |ow 10 Enbodi nent
5. Afifth enbodi nent of the present invention relates to nmapping
generation performed by the gateway setup tool. Fig. 10 shews an exanpl e
of automatic mapping generation in which supplenental information for
mapping is 15 added to the setup daa of each obj ect according to the
fifth enbodinent of the present inventieon. Portions which are the sane as
or equivalent to those of .the fourth embodi nent [ d the sane
nuneral s as@PPRIBEVS JPRPSH Fifwﬁ{)?p“l:%‘ttdf’%%ﬁs%ﬁm eer?LéS Q%s%flv %ﬁﬁr eferring to
the figure, the systemis cong(gsed S_)f a system A object setup database
1001, a nappRFiyaZs: GSt #TeaBate HWF2 %d a system B obj ect setup dat abase
1003. It further includes Logical Value, objects, 1004 ¢ 10?7(5l | nt eger
Val ue obj ects 108824835800 APY BYSAPETAEINGRS PRI LB 25 and
- Lighting Device objects 1012, 1013. 11 Na\s/_zooq 39 With t?e hseystem A obj ect
‘setup dat abﬁ%@“ fg@lgaﬁq@y apparatus, the design flexibility of T .

' 5 gateway setup tool is enhanced. Accordingly, with a
sophisticated user interface provided privately, it becomes
possible to provide the gateway setup tool whose engineering

.cost is held down low.

10 Embodim"ént 5.

A fifth embodiment of the present invention rela}tes
to mapping generation performed by the gateway sefup tool.,
Fig. 10 shows an example of automatic mapping
generation in whi;:h supplemental information forf mapping is

15 added to the setup data of each object accoxrding to the fifth
embodiment of the present-invention. Portions which are the
same as or equivalent to those of the fourth embodime{xt are
assigned the same numerals as those, alnd will not be discussed
ﬁere.

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

25 and Lighting Device objects 1012, 1013.




Logi cal Val ue objects with object nunbers 5001, 5002, 5003, 5004 and the
| nteger Val ue objects with object numbers = 5101, 5102 areld¥eyYa@¥ wth
the system B obj ect setup database 5 1003, the Air Conditioner objects with
unit nunmbers = 1401, 1402, and the Lighting Device objects with unit
nunbers = 2001, 2002 are defined. Note that a black circle 0 is marked, in
the figure, at the front of the property of mninmumrequired information
10 as an object representing a device or a object to be nonitored and
control.led. Besides that, a black square ~ is marked at the front of the
Installation Location property as th§95upplenental I nformati on of each

obj ect. The value of this property is 15 to include information identifying

where in the artigl devi.ce or an qQbject to be nonitored and controlled
which is repr eseﬁi’%ﬁ%lg? Se‘ésc‘i?‘“ogj aRieqts seFup ac}oqtgﬁé%&&%?n ly, with the
Air Conditianer, object 1010 havi.ng the unit nunber 1401, for exanpl e,

i nf or mat | on%ﬁcagﬁl%ﬁ??/f’ﬁﬁe?%a‘fqu g‘?%ecirﬁlﬁ'ﬂ]eé'étzn?%'e%ﬂé’ﬁtiWQBa devi ce whi ch
is installed jn "J2Q1" is to bf added. Wth the Logical Value object 1006
havi ng t he o‘rbti0 o 'g}ﬂfé‘rte%ﬁg? PHPBARGET Bhth Plisat FPRES FvdClikt is an

obj ect representing an object to  be nmonitored and controlled which is

_ . ob . )
i nstal | ed i rP¥0FopEe definedy Whith, the fypten1B whieobgiptyp database

5 1003, the Air Conditioner objects with unit numbers = 1401,
1402, and the Lighting Device objects with unif numbers =
2001, 2002 are defined.

Note that a black circle @ is-marked, in the figuré,
at the front of the property of minimum required information

10 | as an object repreéentir;g a device or a ocbject to be monitored
and controlled.

Besides that, a black square B is marked at the front
of the Installation Location property as the supplemental
information of each object. The wvalue ;)f' this property is

15 to include information identifying where in the article a
device or an object to be monitored and controlled which is
represented by each object is installed.

Specifically, with the Air Conditioner object 1010
having the unit Inumber 1401, for example, information

20 identifying that it is an object representing a device which

~is installed in "J201" is to be added. With the Logical Value
object 1006 having the object number 5003, information.

identifying that it is an object representing an object to

be monitored and controlled which is installed in "J202" is

25 to be added.




Next, a procedure for generating mapping wll be discussed based on groups
of the obj ects of both the system A and the system B whi chlaay Hd6vi ded
wi th supplenental information. 5 Fig. 11 is a flow chart illustrating an
exanple of a procedure for mapping generation performed by the gateway
setup tool. The procedure will be discussed with reference to the figure.
It is assuned here that objects of the system A are 10 objects to be
nonitored and controll ed and objects of the system B are device objects.
Then, a description will be given in the case where the fornmer is mapped
sequentially to the latter. Note tH&® even if they are in opposite
relation or they map to each other, the result is the sanme. 15 First, when
the operation starts (step 1101), unrrapped objects are retrieved
sequentiatly anmoilgxdyst é}’ﬂ”0896‘b‘feecft°§ 9RRRTES A9 PP WY PRe mappi ng has
al ready been conpleted, then the process junps to the end (step 1110). In
the case whéiscussednbrgndeon J5PERE OfxFRe §b3%¢f@n0fr@th2@%ﬁﬁﬁﬁfﬁ‘éd object is
retrieved (step 1103), and the supplenental information of the retrieved
obj ect is obtanhdde (SEQ"@@ Bloahch ATecpr@ddefl WidssuBp¥aRerdsir espond to
retrieving the Air Conditioner object with the unit nunber = 1401 and 25
obt ai ni ng t KefoxMatripmti on of "Installation Location = J201" 11 May 2006

] "Fig. 11 is a flow chart illustrating an example of a
procedure for mapping'generation performgd by the gateway
setup tool. The procedure will be discussed with reference
to the figure.

It is assumed here that objects of the system A are

10 objects to be monitored amd controlled and objects of the
system B are device objects. Then, a description will be
given\in the case where the former is mapped sequentially
to the latter. Note that even if they are in opposite
relation or they map to each other, the result is the same.

15 First, when the operation starts (step 1101), unmapped
objects are retrieved sequentially among system B objects
(étep 1102). If all'the mapping has already been completed,
then the process jumps to the end (step 1110).

| In the case where an unmapped object exists, then the

20 unmapped‘object is re£rieved {step 1103), and the
supplemental information of the retrieved object is obtained
(step 1104).

A series of those steps correspond to retrieving the
Air Conditioner object with the ﬁnit number = 1401 and

25 obtaining the information of "Installation Location = J201*




41 in Fig. 10. Then, unmapped system A objects whose suppl enent al
information is in agreenent with it are retrieved in nunerlilddhy Yfer (step
1105). This step corresponds to 5 retrieving the Logical Value objects with
t he obj ect nunbers = 5001, 5002, and the.lnteger Val ue objects with the
object nunber = 5101, both having "Installation Location = J201" in Fig.
10. Now, a search is nade to check whet her mappi ng database 10 infornmation
corresponding to a currently processed system B object exists or not(step
1106). In the case where the mapping database information exists, then the
class/property Jinformation of the silstem A corresponding to each property
is obtained fromthe mappi ng dat abase (step 1107). 15 Those steps
correspond to obtaining the information identifying that 'the Start/Stop
property of i#hBi%i 10-conditioner 803 corresponds to the Current Val ue
property of the Logical Value object 801, and al so objainin I nformation
i denti fying that T88. GHERRPRENSKHER Prperts W%F‘ngiﬁyﬁﬂygo the Current
Val ue property of the Integer Value object 802 in Fig. 8. Next, objects
whi ch are i dngereaident isiinh agreeraidrithit BFetIFf‘etr&SYg‘?ﬂé’d cl ass/ property
of the system A are retrieved in nunmerical order, and mapping setup data
i s generat e@umsrwlzgrqqmgﬁteﬁhﬂé’%teﬁ"%ér?‘iﬁbé’ﬁ&?’fﬁ?“é‘f;a?gi ng to search
retrieved _

5 retrieving the Logical Value objects with the object numbers

= 5001, 5002, and the Integer Value objects with the object

number = 5101, both having "Installation Location = J201"

in Fig. 10.
Now, a search is made to check whether mapping database

10 information corresponding to a currently processed system

B object exists or not(stfep 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 objec{: 801, and alsoc obtaining
infomation identifying tha't 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 searchretrieved



11 May 2006 42 objects in agreenent with the installation |location in
nunerical order, with respect to the Start/Stop property ofll Mag2004
Condi ti oner object with the unit nunber = 1401, for an object which is in
agreenent with the correspondence 5 information of (an air conditioner,
Start/Stop) v. (a logical value, a current value) which is obtained from
the mappi ng database in Fig. 10. The Current Value property of the

Logi cal Val ue object with the object nunmber = 5001 is nmapped thereto. 10
Continuously, it is found fromthe correspondence information of (an air
condi tioner, Operation Mde) v. (an 44 integer value, a current val ue)
obtained fromthe mappi ng database that the Current Val ue property of the
I nteger Value, opject with the ohject nunber =.5101 is.nmapped to the
Cher st on PRIRRER T5) BRI EHEr Foiabbr i gEie% AIBYABR Fappi ng Set up
data is conpleted for.one of the system B objects in this mapner, the sane
i s repeat ed "PBFTIFHe T Gh; BER B?Sﬁfer% é?/.glhérﬁtélrgléﬁé‘&? STOPGEEY °f o unmapped
obj ect exists. 20 ILn the case where no nmappi ng dat abase information exists
as a resul t t8f AEaleniitdorsr ohdppt Md thathehSREt nURPeT fattUn €9% r esponding to

a currently processed system B object -(step.1106), a conparison i s drawn
bet ween t he@Bapject which is in agreement with the correspondence

5 - information of (an air cc-mditidner_, Start/Stop) v. (a logical
value, a current value) which is obtained from the mapping
database in Fig. 10. The Current Value property of the
Logical Value cbject with the object number = 5001 is mapped

thereto.

10 Continueusly, it is found from the correspondence
information of {an air conditioner, Operation Mode) v. (an
1

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 maﬁped 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 ob jecf of the systt;m B objectsl
uﬁtil, no unmapped obj&ct exists.

20 _ In the case where no mapping database information
e'x_ists as a result of searching for mapping databasé
information corx.'esponding te 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




type informati on of each property of the system B object and 25 the data
type information of each property of a system A objet 11 My Map80d3 whi ch
has been retrieved under the condition that the supplenental information
is in agreenent with it. Then, they are mapped to each other in order of
agreenent to generate nmapping setup data (step 1109). 5 Thereafter, the
sane is perforned as that in the case where mappi ng dat abase i nformation
exists Wien all the nmapping setup data is generated in this manner, such a
correspondence as that shown in Fig.,,10 is to be established. Thus,
according to the gateway setup tool*@f the fifth 10 enbodi nent of the
present invention, the supplenental information for mappi ng objects

bet veen the syt SMA and Lhe, oSPLEALE (R DEnEANRRCLER: thedef ined, and the

suppl enent al on’is assigned, respectively, to the object setup

bet woen obj SEVELRRCal FREGECNR ETn A SeRone AL APTET HadTRRATO, ° Vi o

bet ween obj & f he nformati on i s system

i ndependent on such_as installati i dien it is

al | oned to a@ﬁfwmq@e?a%h °5:5‘8Fa’?’r 8#@’3?% %}vﬁeﬁ‘%hﬁﬁgggg%?éfuu knowl edge
of the systens _ A and B on bg%p siq g I ncl udi ng correspondence. Hence,. it
20 becormes BBERINM SCtWP P58 LREhé g {'eway setup tool whose engineering

cost Is r5educed. Tll\llg}:eeafttg%t, ’éﬁe Isgmg (?L'Sssgi)ebrlf%n%é)d handl & PPiRESasthi ch are

where mapping database information exists- When all the

mapping setup data is generated in this manner, such a
_correspondence as tha_t shown in Fig. 10 is to be established.
Thus, according t6 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 thgv supplemental
informafion is assigned, respectively, to the object setup
data o-f 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 exampie, then it is allowed to perform a setup
operation easily with no need of full knowledge of the systems
A and B on both sides including correspondence. ﬁence-, At
20 Dbecomes possible to provide the gateway setup tool whose

engineering cost is 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 like. Alternatively,

25 however, there is another possible method applicable to that




not avail able for mapping through error detection caused by .indecency in
setup information or the like. Alternatively, 25 however, tiHéviay2@6anot her
possi bl e net hod applicable to that 11 May 2006 44 case as wel .
Specifically, a default correspondence between objects on both sides is
hel d in advance |like the mapping database, and when the object of one
systemis set up, the correspondi ng object of the other systemis 5
automatical ly generated. As discussed above, the supplenental infornmation
for mapping objets between the systenms A and B to be connected is
defined, and then assi gned, respectr%%ly, 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 desi gglejfjg’tpg%fji%lig?su&)%&%?gf{ %ijgrgéﬁém&licgn is system

i ndependent S288 3F VP rowed to per a setup operation

easi | i t hout the_ need of .1 know ed fot d B on both
si dlesyi n\(,:V: udﬁeliége%'PPé%ﬁfn(?Bn{:}é‘?h ﬁéﬁgg,lﬁ %%%gc%nnggvi%éégsqgfﬁf@t o provide

the gateway setup tool whose engineering. cost is h w. Enbodi nent
6. Figs. 12“'&951%‘1@113&)%5&&# erSl?of’gé?"fs8%u°p"ed§§l‘§g%"g§\gn’e2%€rmppi ng setup
data, respectively, witten in a §truc£ured tdata dﬁécrignion | anguage in
the gat eway Upet th cOBFeTRORGLRY RPIeCE af & R REHSTCHERt of t he pr esent

i nventi on. -
' 5 automatically generated.

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

10 data between the objects. In addition, it is designed that
the supplemental information is system independent. as a
reéult, it 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, it becomes

15 possible to provide the gateway setup tool whose engineering

cost is held down low.

Embodiment 6.

Figs. 12 and 13 show examples of object setup data and
20 mapping setup data,. respectively, written ip 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

95 structured data description language. Then, itis expressed




In both cases of Figs. 12 and 13, the descriptionis give in XM (short
for extensible Markup Language) as a 25 structured data déééﬂ?b

| anguage. Then, it is expressed 11 May 2006 45 in the formof "a property
name = a property value" with each tag having an object name such as a

| ogi cal value, an integer value, an air conditioner and a |ighting device,
and each attribute having a property nane and a property value of each 5
object. The figures each show system A object setup data 12(11 witten in
XM., a structured data description |anguage, system B objet setup data
1202 written in XML in a structured4%Sdata description | anguage, a Logi cal

- Val ue object 1203 1.0 witten in XM, a structured data description

| anguage, an_ [l.nt alue object 1204 witt XML st i uctured data
description Pa g%é" g a@@pﬁ%ﬁﬁnﬁ%near PE%?%’%[Y ‘i%d“f Wi in XM, a
structured escrl poé)l on gﬁ ﬁ set dat a 1301 witten in
S oSt uPEhaTEag e ReRE PABF SHOA 8o DABEAGE Vale Eb T at & 1307
witten in XI\/![ a structur t|on uage. _For xanple t he

dat a descri
Logi cal Val J8Tis é&airz(?gnam% St A HEREeR o Gna Hae R sacr | ot i on

I anguage, of Fi gresents that "the value of the Current Val ue

property of abhriy & REQPGE %BP’@%F“?&P’&%WWHB&‘C- eadhool is 1, and

t he val ue of the | nst aI | ati on Location property is 3201".
. object.

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

10 written in XML, a structured data description language, an
Integer'vélue object 1204 written in XML, a structured data
descriptionlanguage,anAirConditionerobject1#05written
inXML,;stxuctureddatadescriptionlanguage,mappingsetup
data 1301 writteﬁ 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
m a structured data descr:.ption language, of Fig. 12
represents that "the value of the Current Value property of

20 the lLogical Value object for object number = 5001 is 1, and
the value of the Installatioq L.ocation property is J201".
The Air Conditioner 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

26  unit number = 1401 is Start, and the value of the Operation




The Air Conditioner object 1205 MW|tten in XM, a structured data

descri ption | anguage, represents that "the value of the StdrMage @&
property of the Air Conditioner object for the 25 unit nunmber = 1401 is
Start, and the value of the Operation 11 May 2006 46 Mbde property is
Cooling, and the value of the Installation Location property is J201".
These are shown in the formwhich specifies the property values and
correspond to the Logical Value object 1004 and the Air Conditioner object
1010 of Fig. 5-10, respectively. Sugllarly, t he exdnpl e of the mapping
setup data witten in a structured™ata description | anguage of Fig. 13
I's equivalent to the mapping setup data mhich illustrates the mapping

S1atUS Of Pl blundaPor CRSRIRL 2ol NG TBARIe SRR KL o 10 X, 2

structured 0 ‘uage, represe S sSuc correspondence as

S/Q: lrJe)Coml_g:yt ﬁ‘?é{lﬂ’é'ipg:g%ﬁﬁblf héﬁsgg% 'gh %éiﬁoecc{%qal V@ABUP 5&9 ecurlgeg;stem B
50 e S e e o SR St S e
Oy DAL S AR B TR 0§ TSR ¢
handl e v?rlggslxégeggggﬂes in data structure in a erX|bIe nmanner .
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 depel‘ld on the structﬁred data description
lenguage. As a result, it becomes possible to handl_e various

20 .- changes in data structure in a flexible manner.

Note that descriptions have been given specifically
with XML 'ernployed 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




Not e that descriptions have been given specifically wth XM. empl oyed so
far, but that is not a nust. Alternatively, however, any sth@§59 dat a
description |anguage may be enpl oyed other than XM., such as SGWL (short
25 for Standard generalized Markup Language) and XHTM. (short 11 May 2006
47 for extensible Jiyper2ext Markup Language). In particular. if the
structured data description | anguage which is available even for a general
VEB browser or the like, it is beconme possible to produce the gateway
apparatus and the 5 gateway setup tqg#bby using a generally and w dely used
gener al - pur pose application program nce, it becones possible to provide
a gateway apparatus and a gateway setup tool whose devel opnent cost and

engi neering cost_.are.redyced, . | it ince t ; ed data

descri {ati on f:fﬁ\#%ﬁ@?%]geeﬂ ei%eé% ﬁ%’?’hﬁgg?%@g? fc( éceiné?%v\%%%&# ;e gat e\évay o
appar atus an e gateway s 00l_,. ilkl e to produce the
ggg e}/vay apgdirfaf:ﬁ% s%ﬁﬂ"‘f‘f‘%dga?g%a'?fssc&l B%i?l{o%a%‘gg UgIR Srg(gsjﬁaggeneralbloy and

wi del y used general - purpgse appl i rogr am such. rowser.
Hence, it béé’éﬁ%%blﬁeﬁ%’sg?’blaegg’ge‘b?qg%ggngﬁ%f el eag%)%?'at% &}s/%nd a gat eway
setup tool whose devel opnent cost Egd qu%peeéln%,gosp %hgeld down | ow.
Industrial AsgPheaoEeivle 30 REOUIwE Jige9° 2PREEEEPRI MY (0%t he present

i nvention, : .
5 gateway setup tool by using a generally and widely used

general-purpose application program. Hence, it becomes
possibie to provide a gafeway apparatus and a gateway setup
tool whose development cost and englneering cost are reduced.
In addition, since the structured data description
10 language is used for the interface between the gatewsy
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 'ggneral-'purpose
ai)plication program such as a WEB browser. Hence, it becomes
15 possible to provide a gateway apparatus and a gateway setup

tool whose development cost and engineering cost are held

down low.

Indus?;rial 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
with the intermediate object which corresponds to a component.
Then, each of the systems maps a component of itself to the

95 intermediate object and then transmits the data thereto. In




it is provided wwth the internediate nodel to be accessed by the other
systens, and the internmediate nodel is provided with the ilAtNanwEat e

obj ect which corresponds to a conponent. Then, each of the systens maps a
conponent of itself to the 25 internediate object and then transmts the
data thereto. In 11 May 2006 48 addition, each systemis allowed to obtain
anot her systenis conponent data fromthe internedi ate object. Hence, it is
effective in making the use of another systems conponent data easy and

m ni m zing a possible influence of a change occurred in an item of each
system on ot her systenms. 11 May 2008449 Clains 1. A gateway apparat us
provided in a configuration where data of an object representing a

conponent of a systemis 5 avail ahle for another syste he, gat eway

appar at us @éﬁfi}?%’@i-n@@c%ﬁYFFﬁ"bFﬁégilSY’%grmo‘g?ta\?vﬂiw&rggf%ﬁ% y one system
the internedi ate nodel including, an internpediate, object c%rresponding to

t he conponescmpeRaitefata FEoBidesjRTMEIEREe APISATT ¢ ERPST- 4°cbT r espondi ng
component of the one systemto the internediate object, and transfers data

to a mapped effentivenparieaiinghthamgenet apdher BRSNS F9R°RSE Y

corresponding to the itemof the internedi ate object when
' data easy and minimizing a possible influence of a change

"5 occurred in an item of each system on other systems.




the data of the internedi ate object is needed as conponent 15 data. 2. An
obj ect based gateway apparatus in a configuration where datlaMay 2806 obj ect
representing a conponent of a system is available in another system the
obj ect based gateway 20 apparatus conprising: 25 an internedi ate node
which is nutually accessible, the internediate nodel having an

i nter medi ate obj ect which corresponél8 to the conponent, wherein one of the
system- and the another system maps an item of a corresponding conmponent
of the each systemto the internedi a§tadbfect, and transnits data to a
mapped item 11 May 2006 50 and wherein the each system accesses the

I nternmedi ate object to obtain the data corresponding to the item when
conponent data of the another systemis needed. 5 3. The gateway apparatus
accordi ng tlo cl aidngatewag, appersius proeldedC £ASd ROniFIGuEaia off whig

i nternedi ate object, one of the system and the another systen1per?orns

mappi ng todeia ofnher vbdieaterebrestnthAgeaCoBRENRBLL LENS éﬁé@&mnf%e than
a predetermned rate with itens to be accessed of the each ™ 10 system as

2 Cuhorei nthe | ntermed are obj ot r ! st heLuapparately < T

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

.copresponding to the item of the intermediafe 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 componenf, wherein one of the system
jand the another system maps an item of a corresponding
25 ; cémponent of the each system to the intermediate object,

and transmits data to a mapped item,




I nformati on, and wherein one of the system and the another 15 sy &@tm
accesses the internedi ate object based on the suppl enent aI”iMﬁY)E ion. 5.
The gateway apparatus according to claiml or 2, wherein the internedi ate
nodel and its intermedi ate objects, and the systemand its conponents are
di spl ayed on a sane screen for 20 mappi ng between the system and the

I nternmedi ate nodel. 6. The gateway apparatus according to claim1 or 2,
wherein mapping to the internedi ate ohject is perforned by data which is
witten in a structured data descripti | anguage. 25 11 May 2006 51. 7. A
gat eway apparatus, conprising: a system A communicating section

transmttin I W ' ' apnd., A of _a_system A a
system B cognm’rg%cea]{%gltéggtg? %?1% ran@mg?%%%ge%%gmﬂ%n}:gg PS‘Fﬁ‘SéaObJeCf
conmmuni cat i tem B built, o a.protocol which is

di fferent f?gr%m%%&ggoﬁggﬁ %?E%S?%%glg?sﬁ%%hﬁ ?geﬂuﬂl‘f’f’ PRk A

obj ect dat a.(gaage e%c@%ngi n tt he con?guni cation_command A with the system A
interpretingcas 9 Rt BRT TRPT ¢ S b R824 command A, and hol di ng
obj ect data; a system B object database exchanging the conmunication
command B with the system B, interpreting a '

65 3. The gateway apparatus according to claim 1 or 2, wherein
.when accessing the dgta of the intermediate object, one of
the system and the another system performs mapping to the
. intermediate object whose component items agree more than
a predetermined ratefwith items to be accessed of the each

10 system as the intermediate object.

4. The gateway apparatus according to claim 1 or 2, wherein

the intermediate object is _added with supplemental

information, and wherein one of the system and the another
15 system accesses the intermediate object based on the

. supplemental information.

5. The gateway apparatus accbrdin.g toclaim 1l or 2, wherein

the inte-rmediate model and its intermediate objects, and the

system and its components are displayed on a same screen for

20 ~mapping between fhe system and the intermediate model.

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

25




content of the communication command B, and hol ding object 15 data; a
mappi ng dat abase hol di ng mappi ng data representing a corrééﬂﬂﬁﬂ e

bet ween the object data of the system A object database and the object
data of the system B object database; 20 a mappi ng executing section
exchangi ng object - data A with the system A obj ect database, exchangi ng
object data B with the system B obj ect database, perform ng mappi ng

bet ween the object data A and the object data B based on the napping

dat abase, and nutual ly exchanging t object data 25 A and the object data
B; and 11 May 2006 52 a setup data transmtting and receiving section
exchangi ng data anong the systen1A obj ect database, the system B object

dat abase, d t he nappi hanging the data with an
GA:8 ﬁg)a gﬁgy se up §%¥# Sgég i Si

ext er nal devrce nprising: a setup data

i nputting sectlogcggéé#gg'u&mg§q$%%l e%?k? géFﬂ%R%gfggéagg a system A and

a system B, resp jec se hol di ng obj ect
data of the s ich is set u R u |nputt|ng section;
a system A 9] eéé’ n&a?a"%&‘é%%ﬂ?é’ gg’@?%/@ \f%ﬁg ta fromthe systemA
obj ect setup databgggiem Bnggéﬁﬁﬂlcgtlng 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 communication command B, and holding object
15 data;
a mapping database holding mapping data representing
a correspondeﬁce between the cobject data of the system A
abject database and the object data of the system B object
détabase; |
- 20 a mapping executing section exchanging object data A
with the systeﬁ A object database, éxchanging 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 mutuallj exchanging the object data

25 A and the object data B; and




the data, and returning it; an all system A object database including nodel
data of an object available for the system A which exchandddMaw 6 with
the system A obj ect setup database; a system B object setup database

hol di ng object data of the system B which is set up by the setup data
inputting section; a system B object data processing section receiving
data fromthe system B obj ect setup database, conpressing the data, and
returning it; 11 May 2006 53 an all system B object database including
model data of an object available foPd he system B whi ch exchanges data

with the system B object setup database; a mappi ng setup database hol di ng
p by the setup data inputting

mappi ng data for 5 _mappi which is set u e S
section; a nap%iﬁﬁtﬁ%t§a€3055§%?mbt§%89i6ﬁdrﬁé§PWVﬁggd§?§tﬁpan1the nmappi ng
setup dat abase, conpressing the data, and returning it; an all mapping
dat abase Fﬁ%?"ﬁ&?ﬁr&gm‘%“ra‘ d%[“én%f p‘f‘Y‘@te‘&OAbé%hW@S% afababpase, arhel abl e
for the all stem A obj ect. database and an object available for the al
systen1B'8§F§§F aPRBesk, dakgbagenarptgthat sapping dateppseg eotup
dat abase; a [rap i, N enerating, section perform ng nmapping

excha 81n8 gh

e data with an external device.

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

the data, and returning it;

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

a system B object setup database holding object data
of the system B which is 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

the data, and returning it;



15 between each data of the system A ob

of the system B object setup database with reference
mappi ng setup dat abase;

dat abase, and transmtting it to the
di spl ayi ng section displaying data as
setup database, the system B object se
dat abase, the al
dat abase, or the all mappi ng dat abase;
receiving section for 25 exchangln%ﬁd
dat abase, 11 May 2006 54 the system
mappi ng setup database;
receives data to ang}fro

transnitting and et V¥R e@gg%@%&yggg

cl aim 8, V\,hereln { he

(0]

system A obj ect dat abase,

wherei n the gateway setup tool

j ect setup database and each data
to t Hd Mry 208%pi ng

a setup data
20 needed of the system A. obj ect
tup database, the mapping setup
the all system B object

and a setup data transmtting and

ata anong the system A object setup

bj ect setup database, and the
transmts and
t egsefup 5 dat a
%ﬁaesaegg %]\t'/vad}{/l%gg'?u‘%ﬁt g% according to
I erren I nformation

%‘"t‘%es

for mappi n§fiF® PRI g%ti%gg%%et ' 8

S su
o i ‘E?H‘e‘?b“gl?‘hee"gﬁ abj ect 10 setup
dat abase and . the system B ob ect )

e t abase; and wherein the mappi ng
generating ¥&tRidf ﬁgﬁE%tBeg ﬁﬁ%t}go‘gﬁg%ﬁﬁ?v\een obj ects based on the

suppl emental informatjon. 15 10. The set ccording to claim
8 p\alner ein a mapping setup database L.I.% z ppln{gg a %or 9
5 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
10 between an 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
15 between sach data of the system A objeét 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 setug database, the all
. system A object database, the all system B object database,

or the all mapping database; and

a setup data transmitting and receiving section for

25 exchanging data among the system A object setup database,



the getaway setup tool exchanges data witten in a structured data
description | anguage with the gateway apparatus. 11. The galtlé\d%)yzoé]&par at us
according to claim7, wherein 20 the gateway apparatus exchanges data
witten in a structured data description | anguage with the gateway setup

t ool . ABSTRACT To provide an easy and sinple mappi ng between objects
representing different network systens A and B. In the configuration where
data of an object, a system conponent, _is available in another. system it

is provided with an internmediate modeP4102 which is nutual y ‘accessi bl e.
The internedi ate nodel has an internmedi ate object 103 corresponding to a

conponent . perforns i to the ipternedi ate object 103 an

itemof a c‘gt?%gss%%ﬁ%?rr?g (%c%%%nse%&[gd%qiﬁbQ%' s%fé‘{l]el?ﬁe ARPRINEH SAHP data to

an mapped ite | n addition, the system accesses the internediate object
fgtatas

to obtain SP‘?;espondi ng to the itemwhen conponent data of the other

systemis needed. .
wherein the gateway setup tool transmits and receives

‘data to and from a gateway apparatus through the setup

5 ~data transmitting and receiving section.

‘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 setqp 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.
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ABSTRACT

To provide an easy and simple mapping between objects
representing different network systems A and B. In the

configuration where data of an object, a system component,

is available in another system, it is provided with an

intermediate model 102 which is mutually accessible. The
intermediate model has an intermediate object 103

corresponding to a component. Each system performs mapping

| to the intermediate object 103 an item of a corresponding

component 106 of the system, and transmits data to an mapped
item. In addition, the system accesses the intermediate
object to obtain data corresponding to the item when

component data of the other system is needed.




