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SOCI‘AL | NFRASTRUCTURE CONTRCOL SYSTEM 5SERVER, CONTROL METHOD, AND PROGRAM
Technical Field Enbodi ments described herein rel ate “ﬂ'ﬁ,mm,mmmmm’ m)
a social infrastructure control systemfor controlling a 10soci

i nfrastructure. Background Art A soci ety (connunity)_MDELe_pgﬁﬂb@______

live is supported by a wide variety of soclal infrastructures such as

electricity, waterworks, transportation, 15railways, connunlcat“MHmmmmmmMmm
bui l di ngs. On the other hand, recently grow ng awareness of ecol

probl ens and urgent energy situdlibrs ¢ eul re Bner@y savi ng i n ever ycobobel d

of the society. There is nuch heated debate about how to create a Social
syst em capabl e of 20savi ng energy w thout forcing people to put up with

i nconveniences in life. Summary OfITIIE/ & i WENTION:
SOCIAL INFRASTRUCTURE CONTROL SYSTEM,
5 SERVER, CONTROL METHOD, AND PROGRAM

Technicai Field
Embodiments described herein relate generally to a
social infrastructure control system for controlling a
10 social infrastructure.
Background Art
A society (community) where people live 1is
supported by a wide variety of social infrastructures
such as electricity, waterworks, transportation,

15 railways, communications, and buildings. On the other
hand, recently growing awareness of ecological problems
and urgent energy.situations require energy saving in
every field of the society. There is much heated
debate about how to create a social system capable of

20 saving energy without forcing people to put up with
inconveniences in life.

Summary of Invention
Technical Problem
In the conventional social system, the social

25 infrastructures are basically managed and operated
independently. 1In, for example, an electricity
infrastructure, energy optimization control on a
municipality (city, town, or village), region, or

household basis is not implemented yet, not to mention



Techni cal ProblemIn the conventional social system the social

25i nfrastructures are basically managed and operated i ndependently. In, for
exanple, an electricity infrastructure, energy optim zation control on a
municipality (city, town, or village), region, or household basis is not

i npl enented yet, not to nmention 2 energy saving on a country basis.

It is an object to provide a social infraséructure control system a
server, a control nmethod, and a program Solution to Probl em

According to an enbodi nent, a social infrastructure control systemincludes
an upper | ayer e@6HONY0IS gy STe@Nard COUNGWer Hadiet- control system The | ower

| ayer control systemincludes a sensor, an upload 10unit and a control

unit. The sensor detldctis &VemPIESHcdrhiP AT aFOFiF T ast Firs uF & |ner

out puts event information. The upload unit uploads the event nformation to
the upper |ayef°B&RProlfYSy&fem?yiSE X SComfuidtion ”}‘F‘ett?\i&?r'k.a“ﬁéa control

unit controls the 15social infrastructure based on control data transmtted
from the upper PF&Y&F control system or the event information. The upper

| ayer coptrol systemin¢ludes, a data processing unit and a transmi ssion
unit. The data processing unit generates the control data used to 20control

the social infrastrucicureibased o hpRMEMENt, a social

infrastructure control system includes an upper layer
control system and a lower layer control system. The
lower layer control system includes a sensor, an uplbad

10 unit and a control unit. The sensor detects eyent
concerning a social infrastructure and outputs event
information. The upload unit uploads the event
information to the upper layer control system via a
communication network. The control unit controls the

15 social infrastructure based on control data transmitted
from the upper layer control system or the event
information. The upper layer control system includes a
data processing unit and a transmission unit. The data
processing unit generates the control data used to

20 control the social infrastructure based on the event
information. The transmission unit transmits the
control data to the control unit via the communication
network.

Brief Description of Drawings

25 FIG. 1 is a view showiﬁg an example of a system

according to an embodiment.

FIG. 2 is a conceptual view showing an example of



information. The transm ssion unit transmts the control data to the
cont’rol unit via the conmunication network. Brief Description of Draw ngs
25FIG 1 is a view showi ng an exanple of a system according to an
enbodinent. FIG 2 is a conceptual view showi ng an exanple of 3 a social
infrastructure control system according to_the first enbodinent. FIG 3 is
a functional bl ock di agram show ng an 3 exanpl e of a soci al
infrastructure control system 5according to the first enbodi nent.

FIG 4 is a schematic _view show ng the relationship between sensors and
soci al infrast PuéPgréd. infrastructure corfingl syt AR KHW g ahe
exanpl e of ever%t, 10i nformati on detected by a sensor 50a. FIG 6 is
a vi ew showi nglan SéxEMNCE 18- event i nformation 20a stored in a database 20
of a country cl oud a view show ng an

: 0! éﬂ%s is g f onal ok | S M -
exanpl e of optinm ze evert® ithfioFHEti BIf ock g ey O RT & showi ng
cnother, SxA SRR KB S BB A g, ponceedl Gyt @ Ve

5 according to the first embodiment. '

FIG. 4 1is a schematic view showing the

relationship between sensors and social

infrastructures.
FIG. 5 is a view showing an example of event

10 information detected by a sensor 50a.

FIG. 6 is a vieQ showing an example of event

information 20a stored in a database 20 of a country

cloud 100.

FIG. 7 is a view showing an example of optimized
15 event information.
FIG. 8 1s a view showing another example of
optimized event information.
FIG. 9 is a view schematically showing autonomous
control in clouds.
20 FIG. 10 is a view schematically showing the flow

of information and data according to the first

embodiment.

FIG. 11 is a conceptual view showing an example of

a social infrastructure control system according to the

25 second embodiment.
FIG. 12 is a view schematically showing the gist

of the system shown in FIG. 11.



20FIG 10 is a view schematically showing the flow of information and data

“accarding to the first enbodi nent. FIG 11 is a conceptual view
showi ng an exanple of a social infrastructure control system according to
t he 25second enbodi nent. FIG 12 is a view schematically show ng the
gi st of the systemshown in FIG 11. FIG 13 shows a soci al

infrastructure control system according tc*the second .enbodi nent. FIG 14
is a view showi ng an exanple of event information transmtted froma
conpany M5 1 to a vendor 5M5 1 via a tel ecommunication line of a

comruni cati on net woFRGNWL3 shows afFsgcipd iigfgastewoshow mprdir@axanpl e of a
social infrastructure control systemaccording to the third enbodi nent.

10FI G 16 is aSYPERMsRERPHGIAN éRafrpFe S6FCRA EMFSALMEHE i brary 90b shown in

FIG 15. FIG__17 i.,s a functional block diagram_show ng an exanpl e of
a vendor M5 80 showhlfn BIfGLS15 View showing an G%af@]ies O\g qu’cﬁﬁc,thart

showi ng an exarple, of the 19819699310 RLACEINS AL AMEeNIQ, ME 8oy
according to the
5 MS 1 via a telecommunication line of a communication
network NW.

-FIG. 15 is a view showing an example of a social
infrastructure control system according to the third
embodiment.

10 FIG. 16 is a view showing an example of an
algorithm library 90b shown in FIG. 15.

FIG. 17 is a functional block diagram showing an
example of a vendor MS 80 shown in FIG. 15.

FIG. 18 is a flowchart showing an example of the

15 processing procedure of a vendor MS 80 according to the
third embodiment.
Description of-Embodiments
FIG. 1 is a view showing an example of a system
according to an embodiment. FIG. 1 illustrates an
20 example of a system known as a so-called smart grid.
In an existing grid, existing power plants such as a
nuclear power plant, a thermal power plant, and a
hydroelectric power plant are connected to various
customers such as an ordinary household, a building,
25 and a factory via the grid. 1In the nekt—generation
power grid, distributed power supplies such as a PV

(Photovoltaic Power generation) system and a wind power



third enbodi ment. Description of Enbodi nents FIG 1is a view
“showi ng an exanple of a systemaccording to an enbodinent. FIG 1
illustrates an 20exanple of a system known as a so-called smart grid.

existing grid,
t her mal power

- various custoners such as an ordinary househol d, a building, 25 and a

factory via the grid. In the next-generation power grid, distributed power

exi sting power Plants such as a nucl ear power plant, a
pl ant, and a hydroel ectric power plant are connected to

In an

supplies such as a PV (Photovoltaic Power generation) systemand a w nd
power 5 pl ant PL3att e tHORYC &€ VITER t MRS poransti O Sy stTe sy S edief gi ng

stations, and

the like are additionally caonnected to the power grid. The
vari ety of el efBAtdiEn StGmMicat@di® s %giﬁrmﬁecéﬂ%]éﬁ}%ﬁ%wst ems for
managi ng energy are qgenerically called ENMS s (Enerqgy. na nt st ens).
The EMS' s are cPASSFE tiontt&e}s/é’\?@red:l ps q(hr? avcag‘)cl)lre é’ncoge\r;ﬁejterW? & scal e

and the |iKke.

Ther re, .far. _exanple, : @ ner gy Managenent
Systen) for ancgpdi%ﬁgp&nfﬁﬁg&sgﬁg(? gﬁ%&g%l%ﬁﬁ%ﬁg Ener gy Managenent
bui | di%teﬂgerf%raln%%a%'ir% &L NEMG (Mansi on Ener gy- Managenent

Syst em %or a
System

or an apartment house, a

for a comunitymsard @nkEMy (Meaciemenkney gt Mnagened EMS's are

10

15

20

25

classified into several groups in accordance with the
scale and the like. There are, for example, an HEMS
(Home Energy Management System) for an ordinary
household and a BEMS (Building Energy Management
System) for a building. There also exist an MEMS
(Mansion Energy Management System) for an apartment
house, a CEMS (Community Energy Management System) for
a community, and a FEMS (Factory Energy Management
System) for a factory. Fine energy optimization
control is implemented by causing these systems to
cooperate.

According to these systems, an advanced
cooperative operation can be performed between the
existing power plants, the distributed power supplies,
the renewable energy sources such as sunlight and wind
force; and the customers. This allows to produce a
power supply service in a new and smart form, such as
an energy supply system mainly using a natural energy
or a customer participating-type energy supply/demand
system by bidirectional cooperation of customers and

companies.

Communi ty Energy Managenent Systen)



15System) for a factory. Fine energy optimzation control is inplenented by
causi ng these systens to cooperate. According to these systens, an advanced
cooperative operation can be performed between the 20existing power plants,
the distributed power supplies, the renewabl e energy sources such as
sunlight and wnd force, and the custoners. This allows to produce a power
supply service in a new and smart form suéh as an energy supply system

mai nly using a natural energy 25or a custoner participating-type energy
suppl y/ demand system by bi directional cooperation of custoners and

conpani es. A sotidl spsttean offleass comfioniss s comvern epeedSt o t he
social life via social infrastructures represented by the above-descri bed
smart grid. Théosddicalsoistlerhiifi® tHe fARUA nedd< i Wchisi® a social 5

target such as ener savi ng by organically conbjning the djverse soci al
i nfrastructur e§el§’§ie%qtﬁﬁoﬁ%‘att¥ﬁn %%V@a‘gﬁ%g‘%%@éﬁdﬁ i €55 Tomuhi cati on

technol ogi es, and.the |like. Social infrastructure control systens. according
to enbodi nments S(?gplaabl esyosi‘%eénollﬂ ﬁ%et hfiqustulr(?prnoebﬁauesmecvﬁ Ialcrbleevcfeesacrsl eloaajf)el OoW.

[ First Egbodi El.G i ' i - npl e of
a soci al g(})nf r ggt{é% gttursélcgor?tsr c()eln?esrlf?t %%qgglggg%??\dgr%%ﬁ%% %Wr(g?n% lgﬁcglg?rnant .

I'n embodi ment s Hch@j8RGIsl SkRIiNfIr astrcd ity Qls Syptietd sndordred into a
| ogi cal hierarchical structure. FIG 2 illustrates a formincluding not

only an upper kayelesantqa tl@helo llcryieys boralisa it iidH efemdicieyieayer | ower
than the upper |ayer and higher than the |ower |ayer. The nunber of |ayers
and the like. Social infrastructure control systems
according to embodiments capable of solving this
10 problem will be described below.
[First Embodiment]

FIG. 2 is a conceptual view showing an example of

a social infrastructure control system according to the

first embodiment. In embodiments, the social
15 infrastructure control system is formed into a logical
hierarchical structure. FIG. 2 illustrates a form

including not only an upper layer and a lower layer but
also an intermediate layer lower than the upper layer
and higher than the lower layer. The number of layers

20 of the hierarchy is not limited to three. An
architecture including an intermediate layer having a
multilayered structure can also be implemented.
Reversely, it is also possible to form a social
infrastructure control system comprising only an upper

25 layer and a lower layer. FIG. 2 shows the upper layer,
the intermediate layer, and the lower layer in

correspondence with hierarchical administrative



200f the hierarchy is not limted to three. An architecture including an
“internediate |ayer having a nultilayered structure can al so be inpl enented.
Reversely, it is also possible to forma social infrastructure control
system conprising only an upper 25layer and a |ower layer. FIG 2 shows the
upper layer, the internmedi ate |layer, and the |lower |ayer in correspondence
with hierarchical adninistrative sections? that is, country, prefectures,
and cities/towns/villages, respectively. In this enbodiment, a form
in which each | ayer has been Coud-ized will be considered. As is known, a
5cl oud conputi BEEYSONESmM ¢dradr ilses wwormiut err X emdizeddataibhse DB. The
conputer 2 can conprise either a single conputer or a plurality of

conput ers. The Cd&L8S4$OWOEH We IRaRA def SREGne7&lomput er 2 or distributed to
a plurality of conputers 2. 10Referring to FIG 2, the |ower |ayer
conprises a local sy<téfiforrPiimerted ofimciudihkRa@ laver has
infrastructure A cloud i.s forgﬁiin each .0 recgi ons, for exanple, an A

city, a B city &R RS %50 Rty t onput er XTHIH 1 He dat abase
Lol ocommani cat Lon Pl SoGr A ChmHI Lt B Maork NUFAHG S GoBIrate wi th
each other in Hhea ba¥er ps. The computer 2 can comprise either a

single computer or a plurality of computers. The

database can be provided in one computer 2 or

distributed to a plurality of computers 2.

10 Referring to FIG. 2, the lower layer comprises a
local system formed in a region including social
infrastructures. A cloud is formed in each of regions,
for example, an A city, a B city, an H town, and an I
county. The computer 2 and the database DB are

15 provided in each cloud. The regional clouds are
connected via a telecommunication line of a
communication network NW and cooperate with each other
in the layer.

A cloud computer implemented in the intermediate

20 layer controls the cloud computer implemented in the
lower layer as a logical upper layer. Fﬁr example, the
cloud computers of the A city and the B city are
controlled by the cloud computer of an X prefecture,
and the cloud computers of the H town and the I county

25 are controlled by the cloud computer of a Y prefecture.
Each of the X prefecture and the Y prefecture also has

been Cloud-ized and comprises the computer 2 and the



A cloud conputer inplenented in the internedi ate 20l ayer controls the cloud
"conputer inplenmented in the lower |ayer as a |ogical upper |ayer. For
exanpl e, the cloud conputers of the Acity and the B city are controll ed by
the cloud conputer of an X prefecture, and the cloud conputers of the H
town and the | county 25 are controlled by the cloud conputer of a Y
prefecture. Each of the X prefecture and the Y prefecture al so has been

Cl oud-i zed and conprises the conputer 2 and the 8 database DB. The cl oud
conputer of the X prefecture and the cloud conputer of the Y prefecture are
al so connect ed d@t@&e eI Rconmilif caltdWwh 3R the U e s @R het wor k. NW
and cooperate with each other. 5The cl oud conputer_ of the upper_|ayer
control s the cGuté® Gl QU GIMRTRIIC & MayerPRESC YT &€ Wwhe? | ayer .

For exanple, the cloud conputers of the X prefecture and the Y prefecture
are control | ed B E5E S oud oo dieh Qﬁﬁﬂn%%ﬂeT%g'%Bﬁputer of the

Locountry al so gs, been Qgud:daed  Qhher, FOUILI e8 £ 4l 5, xi stndp, the

upper layer. The countries can cooperate W her "vi a

t el ecommyni cati on IHQFngi%PFﬁ%%ﬂﬂ%%%g foﬂ“gqgﬂggg fyyef\égggggpgetﬂgnera

100 is given to the ¢ ayer to express 15it as a country

cloud 100. A rebeperes meral i20Q dAregimen 18,8act o owh fat heoper
internediate | ayer to express it as a prefecture cloud 200. A reference

nuneral 300 isigiyeen trRackalawd ahd ha dJewelod@naird o exfHess it as a
city cloud 300. 20Al|l of the country cloud 100, the prefecture cloud

prefecture and the Y prefecture are controlled by the
cloud computer of the country. The computer of the

10 country also has been Cloud-ized. Other countries can
also exist in the upper layer. The countries can
cooperate with each other via a telecommunication line
of the communication network NW. A reference numeral
100 is given to the cloud of the upper layer to express

15 it as a country cloud 100. A reference numeral 200 is
given to each cloud of the intermediate layer to
express it as a prefecture cloud 200. A reference
numeral 300 is given to each cloud of the lower layer
to express it as a city cloud 300.

20 All of the country cloud 100, the prefecture cloud
200, and the city cloud 300 can have social
infrastructures. For example, consider a form in which
a social infrastructure of the city cloud 300 is
controlled from the country cloud 100 or the prefecture

25 cloud 200. In this case, the city cloud 300 can be

regarded as a local system, and the country cloud 100

or the prefécture cloud 200 can be regarded as an upper



200, and the city cloud 300 can have social infrastructures. For exanple,
“consider a formin which a social infrastructure of the city cloud 300 is
controlled fromthe country cloud 100 or the prefecture 25cloud 200. In
this case, the city cloud 300 can be regarded as a | ocal system and the
country cloud 100 or the prefecture cloud 200 can be regarded as an upper

| ayer control system Consider a formin wlich a social infrastructure of
the prefecture cloud 200 is controlled fromthe country cloud 100. In this
case, the prefecture cloud 200 can be regarded as a local 5 system and
the country cl cave00ceunrde $edenied Gesnandepperfdayeincenticbl asyst em
FIG 2 shows an exanple of a formthat the local systemis forned into a
plurality of hizr&rshivairasyeistum @f3the preipetionablovrdckOdi agram
showi ng an 10exanple of a social infrastructure control_system according to

the first enbodiGEniol T AmT -8 FirE1BBY cohpid skela chunthys| ayee:
t t 10 d dat ab A f ect |l oud 200 conpri ses a
o7 ot e | oy & e Ly St 60 G, Mot SIS T & CPES el oud 300
i cit [ vi e- r_.man system 30, a_dat abase 40,
g(r)urjrpgl ;S)Ieér gl i Ityf;g!c#toeso’c;lélari(J %er aéat%/nﬁtc{%r%gg%nmo %‘?TE e rég‘?—‘tr)(rge?heés sake of

brevity, Lhe MRARGATEM, SYISMMI Ishedel effRE 19 a50M0 hetehopiieroe The

country- 20l ayer managenent system I0 w be referred to a country MS
10. The pref ectur@sdranala tTeRgeniil] Sypd €dm 60s W Fndre f@é@réeglﬁpafﬂweb
e

prefecture M5 60. The city/town/vill age-|layer managenent system 30 w
referred to as dfheiicidard¥S 3. 1Ehesr@mnagenent system
.FIG. 3 is a functional block diagram showing an
10 example of a social infrastructure control system
according to the first embodiment. A country cloud 100
comprises a country-layer management system 10 and a
database 20. A prefecture cloud 200 comprises a
prefecture-layer management system 60 and a database
15 70. A city cloud 300 comprises a city/town/village-
layer management system 30, a database 40, and a
plurality of social infrastructures 51 to 5n.
For the sake of brevity, the management system
will be referred to as MS hereinafter. The country-
20 layer management system 10 will be referred to as the
country MS 10. The prefecture-layer management system
60 will be referred to as the prefecture MS 60. The
city/town/village-layer management system 30 will be
. referred to as the city MS 30. The management system
25 MS has the position as a server in embodiment. The

management system MS comprises a computer as hardware.

The computer can comprise either a single computer or a



25M5 has the position as a server in enbodinent. The nmanagenment system M5
conprises a conputer as hardware. The conputer can conprise either a single
conputer or a 10 plurality of conputers. The social infrastructures
51 to 5n include, for exanple, a water supply network, a col d/ heat source
pl ant system an electricity grid, a traffic network, a 5Snedical system a
store network, a building system a hone ergy nmanagenent system a
factory system a content distribution system and a railway network. Note
that the social .infrastructures are not limted to those. For exanple, a
shoppi ng nal | &tuxaddiuriit FOIRITEIso on includes a plurality of socia
infrastructures can_pe re %%g?d a social infrastructure. The
country cloud 100, tI ﬁ%%f |ﬁi?%ﬂ§ﬁﬁﬂ§%ﬂﬁf561 the ity Y Suds 300 are
connected to each other _via.the teleico_ne nkﬁ%&ion lHE? ofttgg%rce

communi cati on fgﬁgpﬁgfkaNMthﬁé%&f ni'Cat'ion ‘net wor S a

guar ant ee- { ype fetMoLk sapable, of guananteelg A requlded commpoation

band (communi cation capacity). ] ( e net wor type is a
dedi cat ed |inepidgiingian Qpthtals GRRNICatiQk t eciaue.nA MR &O(\ rt ual

Private Network) forned'in an IP (Internet Protocol) network can al so be
i ncluded in theosat egery yotathnlae efetnwordy safent, hiss ftaqae ryThey dtednecenmuni cat i on
content distribution system, and a railway network.
Note that the social infrastructures are not limited to
those. For example, a shopping mall or a community and
10 so on includes a plurality of social infrastructures
can be regarded as a social infrastructure.

The country cloud 100, the prefecture clouds 200,
and the city clouds 300 are connected to each other via
the telecommunication lines of the communication

15 network NW. The communication network NW is a
guarantee-type network capable of guaranteeing a
required communication band (communication capacity).
An example of the network of this type is a dedicated
line using an optical communication technique. A VPN

20 (Virtual Private Network) formed in an IP (Internet
Protocol) network can also be included in the category
of the network of this type. The telecommunication
line of the communication network NW can also be
included in the social infrastructures, as a matter of

25 course.

In the first embodiment, the telecommunication

line of the communication network NW can guarantee at



| ine of the comrunication network NWcan al so be included in the soci al
"infrastructures, as a matter of 25course. In the first enbodi nent,

t he tel econmuni cation line of the comuni cation network NW can guarantee at
11 least a real tine characteristic in event information upload froma

| ower | ayer to an upper |layer and that in data acquisition froman upper

| ayer to a lower |ayer. The event nmeans alshort-termor |ong-term change
50f state or the state itself of each social infrastructures 51 to 5n. The
event information neans a signal detected and outputted by a sensor 50a
provi ded i n eaélRast eh&esdcitdimg haagtigtiites 5 tav Bt 1Of o iedent
information neans all information 10created on the basis of the signal.
Each of the so&PaPafnfrast fucdtaeds 1Bya% Bh adf WiRe i kayed aitf 30 teohpri ses
the sensor 50a and an actuyator 50b. The sensor. 50a detects, for. exanple,

event i nf or mat f8h2uACGTe SES 1 He SRT A7 iHRSEs thAXGure A5A%ST @Skl y, the
sensor 50a detects gyent inﬂprnation r Iatqﬂg;o.a quathg oﬂ:socia! .
i nfrastructures. FE 199% asc%b%ttl T W sHEW 1 The" 18T%E i onshi p
bet ween §ensor8faEQa%%C%%lthe state itself of each social
infrastructures 51 to 5n. The event information means
a signal detected and outputted by a sensor 50a
provided in each of the social infrastructures 51 to
5n. Or, the event information means all information
10 created on the basis of the signal.

Each of the social infrastructures 51 to 5n of the
city cloud 300 comprises the sensor 50a and an actuator
50b. The sensor 50a detects, for example, event
information unique to the social infrastructure.

15 Alternatively, the sensor 50a detects event information
related to a plurality of social infrastructures.

FIG. 4 is a schematic view showing the
relationship between sensors and social
infrastructures. For example, a sensor 50a-1 detects

20 event information unique to an electricity network. An
example of the sensor 50a-1 is a watt-hour meter (smart
meter) for measuring power consumption in each home. A
sensor 50a-2 detects event associated with the
electricity network and a railway network, and can be,

25 for example, a voltmeter of a pantograph. Also
considerable are a sensor 50a-3 that acquires event

associated with the electricity network, a water supply



infrastructures. For exanple, a sensor 50a-1 detects 20event information
unique to an electricity network. An exanple of the sensor 50a-1 is a
watt-hour nmeter (smart meter) for measuring power consunption in each hone.
A sensor 50a-2 detects event associated with the electricity network and a
rail way network, and can be, 25for exanple, a voltneter of a pantograph.

Al so considerable are a sensor 50a-3 that 1dcquires event associated with
the electricity network, a water supply 12 network, and a traffic network,
and a sensor 50a-4 that acquires event associated with all of the

el ectricity nen@smior ki hengateert rafdgloy nedtweorke, arke a refrfsar retawot kihathd t he
rail way network. That is, a sensor 50a can be 5any neans capabl e of
detecting the SC&MVETSH &£VEHd &S Saffirdstd wdtidy @ ldnPlexXpressianf 1icHsy a
nunerical value or data. A surveillance canera, a weather_radar for

acqui ri ng met e8F&MEGikealt i GhRdt iSOP ahd e 15 k& "Gt A e Dl 9Pt this

category. 1lOReferring back to FlI 3, the actuator 50b controls the control
target based ofi"§ i}%eﬁ ol e . %ﬁ?%acltsuataorsegbsﬁﬁ ,Oafocf*aréj%ﬁ’rpl e, a

motor that opensicloses ayalve provded i hs purificall o system of a

water supply in ruct ur he "act uat or rives t of based on a
control signal ;{hat designates e Jees of 1APe ng iy A Mal1Ve,5 fier eby

controlling the degree of opening of the valve and the flow rate of water.
or data. A surveillance camera, a weather radar for
acquiring meteorological information, and the like can
also belong to this category.

10 Referring back to FIG. 3, the actuator 50b
controls the control target based on a given control
signal. The actuator 50b is, for example, a motor that
opens/closes a valve provided in the purification
system of a water supply infrastructure. The actuator

15 50b drives the motor based on a control signal that
designates the degree of opening of a valve, thereby
éontrolling the degree of opening of the valve and the
flow rate of water.

A city MS 30 comprises an upload unit 30a, an

20 acquisition unit 30b, and a control unit 30c as

functional objects.
The upload unit 30a uploads event information
detected by the sensor 50a to a country MS 10 of a
country cloud 100 and a prefecture MS 60 of a
25 prefecture cloud 200 via a telecommunication line of a

communication network NW. A public network or a leased

line is sufficient as the telecommunication line. A



A city M5 30 conprises an upload unit 30a, an 20acquisition unit 30b, and a
"conttol unit 30c as functional objects. The upl oad unit 30a upl oads
event information detected by the sensor 50a to a country M5 10 of a

country cloud 100 and a prefecture M5 60 of a 25prefecture cloud 200 via a
t el ecommuni cation |ine of a conmunication _network NW A public network or a
leased line is sufficient as the tel ecommimication line. A 13 signal |ine
which can transnmit the signal concerning event information is sufficient as

the tel econmuni catian line. The acquisition unit 30b acquires control data
Snecessary for Cétdolligre %&é] Ciaﬂ'f et urlde S IR BrEPR SRR Hed count ry

M5 10 or the prefecture M5 60. . The control unit 30c gives an actuator
50b a control TS l'qutuc]tr]f(f’rFnb_“gts’é)d'1 orr tad'bg]%t)(?fterrbq Gfatd*@cquired by the

acqui sition unigt_ 30 t herehy. controlling the 10social infrastructures 51
to 5n. O, the tcec}\:étc?jcr)[]mu&ﬁ'lctabcﬁcn &lvnees' the actuator 50b the control

instruction based Onrﬁé‘%c%éﬁ@i g or it %r?%aﬁﬂf&@ycéﬁ@réfnq%%wa- That

is, the control unit 30c c_ntro s the socia astructures 5 5n based
on the cgntrol datakRacqys edfdm tde dppen layefa drddhe, 8VeM1 o

i nformation acquired at |ocal.
5n. from the country MS 10 or the prefecture MS 60.

The control unit 30c gives an actuator 50b a
control instruction based on the control data acquired
by the acquisition unit 30b, thereby controlling the

10 social infrastructures 51 to 5n. Or, the control unit
30c gives the actuator 50b the control instruction
based on the event information detected by the sensor
50a. That is, the control unit 30c controls the social
infrastructures 51 to 5n based on the control data

15 acquired from the upper layer or the event information
acguired at local.

The control unit 30c gives higher priority to the
control based on the control data acquired from the
higher layer than the control based on the event

20 information acquired locally. Thus, system-wide
optimality is preferentially securable by giving high
priority to the control from the upper system.

In case of a failure in communicétion with the
country MS 10 or the prefecture MS 60 caused by, for

25 example, a failure in the line of the communication
network NW, the control unit 30c autonomously controls

the social infrastructures 51 to 5n based on event



The control unit 30c gives higher priority to the control based on the
"control data acquired fromthe higher |ayer than the control based on the
event 20information acquired locally. Thus, systemw de optinmality is
preferentially securable by giving high priority to the control fromthe
upper system In case of a failure in conmunication with the country
M5 10 or the prefecture M5 60 caused by,'ﬂﬁr 25exanple, a failure in the
line of the comruni cation network NW the control unit 30c autononously
controls the social infrastructures 51 to 5n based on event 14 infornmation
40a col | ected Byrfam@tion 40a collpptedrhdey 4065 bres the event information

40a and custom zed data 4Qb. The event information 40a is inforpation that
is outputted from tﬂAe Cgaetr?gﬁs%oégo bASRE S0 ¢ h%v%r\%n’tng%f%%?éﬁn bg&? ha"densor

i or Mt §on UpIGAGHTES 4 WS Eountly | MECL0: Vore Ut OM B A4 B0b i s data
Criterion, 1 or 10 Brane, ‘Gira Speb AT e (o The GOty Bl heti 41" The
soci al i Bfrast iacties bt e st Z&k dat s 40b js-acqutyed from
the country M 10. The country M5 10 conprises a collection unit 10a,
a data processiimgotiatt ib0,1i sa dpansdiisti<y Weledtdd from pieces of

information uploaded to the country MS 10. The

customized data 40b is data obtained by processing the

event information based on a predefined criterion, for

10 example, data specialized to the control needs of the
social infrastructures 51 to 5n. The customized data
40b is acquired from the country MS 10.

The country MS 10 comprises a collection unit 10a,
a data processing unit 10b, a transmission unit 10c,

15 and a management unit 10d. For the sake of brevity, it
does not illustrate, but the prefecture MS 60 similarly
comprises a collection unit 10a, a data processing unit
10b, a transmission unit 10c, and a management unit
10d.

20 The collection unit 10a collects event information
‘uploaded from the city MS 30. The collected event
information is stored in a database 20 as event
information 20a. As the event information 20a, event
information uploaded from each city cloud 300 (FIG. 2)

25 is intensively stored.

The data processing unit 10b generates data

necessary for the city MS 30 to control the social



15and a managenent unit 10d. For the sake of brevity, it does not
"illustrate, but the prefecture M5 60 similarly conprises a collection unit
10a, a data processing unit 10b, a transm ssion unit 10c, and a nanagenent
unit 10d. 20The collection unit 10a collects event informtion upl oaded
fromthe city M5 30. The collected event information is stored in a

dat abase 20 as event infornation 20a. As tie event information 20a, event

i nformati on upl oaded fromeach city cloud 300 (FIG 2) 25is intensively

st or ed. The data processing unit 10b generates data necessary for the
city M5 30 to doftiedIt turd WieRs all % IThfastFere i Esd 54he % by processi ng
the event information 20a stored in the database 20. In particular, the
dat a processi ng PHAEAHHR pridtester het uptadirfF Rt 14 hf orftion in

accordance with the | ayer levels of the country clo 100, the prefecture
el oud 200, and PR WY el JUTE SO0 TP T e S IS Htt miede e Fe° of Stds.

t hereby generat] custaom zed data 2Qb. optim zed on the S{ S.
uglrl%&ese, evengtxalnr%tormaqutorrp Jtr} Oanc%c?rég[aa g'e Vs;ll.t(}ydt}pg *%}F'ereach

Optim zation inclu for e, extrac a necessary

10cl oud gnd adq%f:\ife\'i%l ue asnerali AN Such, @s AYEr agf Gl ath 0. cTheq

generated custom ze a 20b 1s stored in the database 20.

Optim zation i $oper feimeddisdng, thedoliondg drd hotii Fduexamgdes dhe data
processing unit 10b 15cal cul ates demand data based on the received event

information. Next, dik&ddgt aH¥ 0085 SYdige it Ind M exacidas apid ma@at i on
calculation to optim ze a predefined evaluation function (for exanple,
"power"). Lineaptpmigrahmuimdg earclmeidugest for dpttiimizzdtiion includes,
for example, extraction of data necessary for each
10 cloud and added value generation such as average
calculation. The generated customized data 20b is
stored in the database 20.
Optimization is performed using the following
method. For example, the data processing unit 10b
15 calculates demand data based on the received event
information. Next, the data processing unit 10b
executes optimization calculation to optimize a
predefined evaluation function (for example, '"power").
Linear programming can be used for optimization
20 calculation. A load prediction result (for example,
"power demand heat") obtained by this method and the
optimization calculation result can be used as the
customized data for each cloud.
The transmission unit 10c transmits the data
25 generated by the data processing unit 10b to the city
MS 30. The management unit 10d manages the social

infrastructures 51 to 5n based on event information



20cal cul ation. A load prediction result (for exanple, "power demand heat")
obtdined by this nmethod and the optim zation calculation result can be used
as the custom zed data for each cloud. The transmi ssion unit 10c transmts
the data 25generated by the data processing unit 10b to the city M5 30. The
managenent unit 10d nmanages the social infrastructures 51 to 5n based on
event information 16 upl oaded fromthe ci]’(ey M5 30 for the social
infrastructures 51 to 5n. In the above-descri bed arrangenent, the
city M5 30, the prefecture M5 60, and the country M5 10 are 5conputers

det achabl y conédt@fiad {1 tdieomiliitTatd oty i e ofo% el conmuni cat i on
network NWvia interface units 6. The conputers can carry out their
functions on a SYHFFHEYET £ A% ethatively, a plurality of conputers

ided in the cl t t 10 tively. i t th
Flnctions. of Che ci 15" VB0 01 8 o1 GETaN & NE B0ty ¢ HES COURETOoMS 10,
oneeLons | t ! i 09, ! | ol
nit Soc. "t he. OB oula O et ol pr b esei ks et oRe oM
transm ssi on uRidnptQ% 120G INe, MpnageRie dnid 4Qd 4 dn ddenmy st em £a0 .

51
easily be understood by those skilled in the art. FIG 5 1s a view
showi ng an examphe off eventcdmiferiraid ioh ayudtiedid rem thec senses 50a based

on the event detected by the sensor 50a. A smart neter wl|

units 6. The computers can carry out their functions
on a standalone basis. Alternatively, a plurality of
computers provided in the cloud computing system may

10 cooperatively implement the functions of the city MS
30, the prefecture MS 60, and the country MS 10. How
to implement the upload unit 30a, the acquisition unit
30b, the control unit 30c, the collection unit 10a, the
data processing unit 10b, the transmission unit 10c,

15 and the management unit 10d in the system can easily be
understood by those skilled in the art.

FIG. 5 is a view showing an example of event
information outputted from the sensor 50a based on the
event detected by the sensor 50a. A smart ﬁeter will

20 be exemplified as the sensor 50a. In this case,
examples of the items of the event information are the
identification information (sensor ID) of the smart
meter, the position information (latitude and
longitude) of the site of installation, the measured

25 value of power consumption, and the time stamp of the
measurement site.

FIG. 6 is a view showing an example of the event



20be exenplified as the sensor 50a. In this case, exanples of the itens of
“the *event information are the identification information (sensor ID) of the
smart nmeter, the position information (latitude and |ongitude) of the site
of installation, the neasured 25val ue of power consunption, and the tine
stanp of the neasurenent site. FIG 6 is a_view show ng an exanple of the
event 17 information 20a stored in the ddt’abase 20 of the country cl oud
100. As shown in FIG 6, the event information 20a is stored

one-di nensionally as the event information, so to speak, raw data detected
by 5the sensor BGRIMANGR 44fe s 261¢ efpfizrasa 4¥ ot hgeh@levi ce havi ng

an especially |ar capacity.. Instead aqf usin singl e storage device, a
plurality of st6aydd 'Oé’ég ]tﬂos'tri%t%bo"b’h JtrﬁeEa]cq 'ou%’ arze p‘?\é%é? ably used
to constitute t. t e . .The 10mass st orage devic f_this type is
sonetinmes call ér&%@%g}%igo% 2 e %OCENeBCJS? 7' a&l\i}l?eer\l/\?ls %%f%)g %éh te};%(%lrrpl e of

optim zed event, Mfonnatd on.. ;The Ri£eces glﬁ{,ergaw @ﬁﬂ%g%?%%@%l n FIG

7 are obtained by iIntegrating the pieces event shown

in FIG § in teys QhddeoAnd mpred dib J@Ja&%@l’i@,r@?@ﬁ%@@%e 70 of
the prefecture cloud 200. Referring to FIG 7, the tine stanps at the 30

sec interval irtlhrGged e @ oLRAtd egetdifedimIEMEr VaUIrc S0 @Be ¢ 0 i ndicate
t he average
Instead of using a single storage device, a plurality
of storage devices distributed on the cloud are
preferably used to constitute the database 20. The
10 mass storage device of this type is sometimes called
BigData.

FIG. 7 is a view showing an example of optimized
event information. The pieces of event information
shown in FIG. 7 are obtained by integrating the pieces

15 of event information 20a shown in FIG. 6 in terms of
time, and stored in, for example, a database 70 of the
prefecture cloud 200. Referring to FIG. 7, the time
stamps at the 30 sec interval in FIG. 6 are grouped
together in every hour so as to indicate the average

20 power consumption in every hour. The pieces of event
information 20a are thus integrated in accordance with,
for example, the layer level. Since the prefecture MS
60 of the intermediate layer need only hold minimum
necessary data, the processing speed can be improved.

25 FIG. 8 1s a view showing another example of
integrated event information. The pieces of event

information shown in FIG. 8 are obtained by further



, 20power consunption in every hour. The pieces of event information 20a are
"thus integrated in accordance with, for exanple, the layer level. Since the
prefecture Ms 60 of the i nt er medi at e | ayer need only hold m ni mum necessary
data, the processing speed can be inproved. 25FIG 8 is a view show ng

anot her exanple of integrated event information. The pieces of event
informati on shown in FIG 8 are obtained B@ further 18 integrating the

pi eces of event information shown in FIG 7. FIG 8 shows the average power
consunption in every day on, for exanple, the area basis. That is, the
integration crif&EIERGEY itHhe |Fhl%cf?eS STatf e Tsth oWkt § N 90 78 1RID tiThe and

| ocation in the_table shown in FIG The anmount of data shown in FIG

is smaller tha%ItGhat -of ftiffe (ﬁat%{“’é’fﬁ)mq P 'EHE9. p%%ecorisf'}é?“@i]t‘ﬁp M8 30 of
t he | ower Iayer need %nly hoofd m n| rrunfene enssar]_y is therefore
10possi bl e to FHpFevEPhe sr dcds STy s peed End S5y é Eﬁwe capaC| ty of the

storage devi ce. ThatNQLe t uﬁhfe(ﬁyﬁe&t r}] %{@ﬂg 1§1Ftﬁgﬁd@t1r9nthe

criterion in each Iayer IS 'no ove-descri criterion

according to thephayeholevelh e, H5exammlige they evaicddi orfmation may be

integrated for
table shown in FIG. 8. The amount of data shown in

FIG. 8 is smaller than that of the data shown in
FIG. 7. Hence, the city MS 30 of the lower layer need
only hold minimum necessary data. It is therefore

10 possible to improve the processing speéd and save the
capacity of the storage device.

Note that the event information integration
criterion in each layer is not limited to the above-
described criterion according to the layer level. For

15 example, the event information may be integrated for
each sensor type or summarized based on various
criteria.

FIG. 9 is a view schematically showing autonomous
control in clouds. As described above with reference

20 to FIG. 3, if a trouble has occurred in the
communication with the upper layer or the intermediate
layer due to a failure or the like, the control unit
30c of the city MS 30 autonomously controls the social
infrastructures 51 to 5n based on event information

25 collected by itself. This allows to prevent a
breakdown in the operation of the social system during

at least a predetermined period. That is, since each
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FIG 10 is a viéew schematically showing the flow of information and data
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raby,t heet elyst@mmininc&fel @xpected to be more stably
operated.

FIG. 10 is a view schematically showing the flow
of information and data according to the first
embodiment. Each of an A city and a B city includes
the SCMS (Smart Community MS) 30 (city MS 30). The
electricity network, the water supply network, the
railway network, and the traffic network are
constructed over the A city and the B city and
associated with.each other by the telecommunication
line of the communication network NW. To avoid the
cumbersomeness, the electricity network and the water
supply network will be explained below.

Both the electricity network and the water supply
network include the sensors 50a and the actuators 50b.
All pieces of event information detected by the sensors
50a of the electricity network are uploaded to an
électricity MS 500 in the cloud of level higher than
the city/town/village level. The electricity MS 500
processes the event information to generate data
necessary for controlling the social infrastructure.

This data is transmitted to the city MS 30 of the A



line of the conmmunication network NW To avoid the cunbersoneness, the
electricity network and the water supply network will be expl ai ned bel ow.
Both the electricity network and the water supply 20network include the
sensors 50a and the actuators 50b. All pieces of event information detected
by the sensors 50a of the electricity network are uploaded to an
electricity M5 500 in the cloud of |evel Hﬁbher than the city/town/vill age
| evel . The electricity M5 500 25processes the event infornmation to generate
data necessary for controlling the social infrastructure. This data is
transnitted to @Her 31y Wi 30 of X¥hedh oBothfty GhEYthe city MBS 30 of the B

city. The city Ms 30 of t A_cit trols th t uat Ob_of th
electricity network %%%eﬂlB% ¥%e§§c%5?%%% %g$é£§n§ogggﬂ?giﬁ38$%ﬁ Pﬁﬁgr ©

collected by itself._The 5¢cjty M5 30 of the B city.,also controls e
act uat or 50b ofﬁﬁ%él%lgkﬁr?%ﬁ%%5¥%ﬁ%%r@egﬁgﬁﬁ %ﬁf%%eo%aE%ea%a F%@%gfron1the

upper Layer and.gueniod nf QLR or, Soll ech e, DYoL 0814y Thisy 2l sorgopl i es to

the water supply network: re specifica es of event

i nformatison detected,dysd her sensof s. HOR 9f <& heo et &1 s LRl YcPehvwerksake
upl oaded to a water supply M5 600. The water supply MS 600 processes the

col | ef:t ed eventofi nfry Nt d o101 GENes Bl Gr ab as decesseatiy dofacanguokéding the
soste from the upper layer and event information collected by
itself.
This also applies to the watef supply network.

10 More specifically, all pieces of event information
detected by the sensors 50a of the water supply network
are uploaded to a water supply MS 600. The water
supply MS 600 processes the collected event information
to generate data necessary for controlling the social

15 infrastructure. This data is transmitted to the city
MS 30 of the A city and the city MS 30 of the B city.

The city MS 30 of the A city controls the actuator
50b of the water supply network based on the acquired
data and event information collected by itself. The

20 city MS 30 of the B city also controls the actuator 50b
of the water supply network based on the data acquired
from the upper layer and event information collected by
itself.

As described above, in the first embodiment, the

25 sensor 50a detects the event. The event information

outputted from the sensor 50a is uploaded to the

country MS 10 and intensively stored. The event



15infrastructure. This data is transmtted to the city M5 30 of the Acity
and the city M5 30 of the B city. The city M5 30 of the Acity
controls the actuator 50b of the water supply network based on the acquired
data and event information collected by itself. The 20 city M5 30 of the B
city also controls the actuator 50b of thg wat er supply network based on
the data acquired fromthe upper |ayer an levent information collected by
itself. As described above, in the first enbodi ment, the 25sensor 50a
detects the event. The event information outputted fromthe sensor 50a is

upl oaded to thédGFARTYORNB2PE LRF HHEESIAAEST SordE g evéitel et
information 20a optim zed based.on the | ayer levels of the internedi ate

| ayer and the IBRRAT SFEFUE e l@NETed ] GG HOVRR 4 AHiogihtint 4 r 13t
country M5 10.f¥%e %ﬁgeggk di%%%ntak%Lprqp%hgpcng h§ tJ. rFHﬁttfgéfron1the
Supper layer to e “T'ower ayer. “The <Criterion 6?thé'op i'm’zation or

i ntegration of t r i r efd.ects .t eV he
socigl system %%%ﬁg%gﬁdF&?&gag%gggﬁgéggfﬁ%ﬁ%v?ﬁiar%ﬁgé %%édtﬁéﬁgg%F%I

system 30That yiperi DalBe kbl sheenRQdirmant e t.he ©vent, sidfargmtdon Ut put t ed
by the event-detected Sensor is gathered to the upper |layer control system

fromthe | ower cbayen ze@nbhobrsysittefration @wer eoriveelt SYStamaaciH res the
control data fromthe upper layer and 15controls the social infrastructure
based on the caotrekfdetas Basedagert heveventt itifeorsmatiiaan sgaltdeactead by
itself, the lower |ayer control systemcan control the soci al

i nfrastructuretbri qodiyidbehouedueistg (degevdentalomesds Wipahd acariadontro

system Therefore, the .
system.

10 That is, in the first empbodiment, the event
information outputted by the event-detected sensor is
gathered to the upper layer control system from the
lower layer control system. The lower control system
acquires the control data from the upper layer and

15 controls the social infrastructure based on the control
data. Based on the event information collected by
itself, the lower layer control system can control the
social infrastructure uniquely without being dependent
on the upper layer control system. Therefore, the

20 optimality from both sides of the whole and a local can
be collateralized. Especially, when a plurality of
lower léyer control systems corresponding to two or
more cities or communities exist in specific
administrative boundaries, for example, a country and a

25 prefecture, it becomes pcssible to optimize whole of
the specific administrative boundaries, and each city

or a community.



20optimality fromboth sides of the whole and a | ocal can be

col I'ateralized. Especially, when a plurality of |ower |ayer control systens
corresponding to two or nore cities or communities exist in specific

adm ni strative boundaries, for exanple, a country and a 25prefecture, it
beconmes possible to optimze whole of the ipe0|f|c adm ni strative
boundari es, and each city or a community. 2 The first enbodi nent
can be suitable for the applicatioh to real-tlne pricing of pomer rat es
etc., for exanple. That , si nge araneter concerni ng enpl oynent of a
soci al infrastructuré§ q‘? tSCCaarr} engSLbU’(ekf ﬁ%ﬁ?}ber of the

present situatiogn e to reallze fine control The

Bvent i nfor mat 98;?1&&?5&%?% rr%rﬁ%fﬁem}eeveon'ilc&é{gecci o PSS = 508 95 Upl oaded
to the co_untryf%/g %%g t he aecf 8Gt urg nl\é% 6[?7§ -6[3 e event i rhcren_‘targllno IS

10stored in M e préfec ure recelve e ‘even

i nformation ge@ﬁb@%?ﬁe%Qe th'@d%%%fﬂﬁﬂﬁrééﬁﬂUdgﬁﬂé”lé“kbﬁ%%&ﬂ%%é%%”“ry M5
10 does. The genérated event information 20a is transmtted fromthe

internediate |@M@&yﬁagt6©t|@M@‘ddﬁﬁ&n:Fﬁeﬂﬂé1§¥é§€hﬂ5ﬂkd&ﬁidﬁﬁlfﬂZatiOn
or integration of the event information 20a reflects the |ayer |evel of the

soci al system becbhesi pdisgiithlal tequedti Ad rfding dualt meed) of the soci al
system [ Second Enbodi nent] 20In the second enbodi ment, a control target is
a The event information outputted from the event-
detected sensor 50a is uploaded to the country MS 10
and the prefecture MS 60. The event information is

10 stored in MS 10 and MS 60. The prefecture MS 60
received the event information generates the optimized
event information 20a as the country MS 10 does. The
generated event information 20a is transmitted from the
intermediate layer to the lower layer. The criterion

15 of the optimization or integration of the event
information 20a reflects the layer level of the social
system or the individual request (individual need) of
the social system.

[Second Embodiment]

20 In the second embodiment, a control target is a
community having social infrastructures. A community
has a variety of social infrastructures that support
people's livelihood, including.an energy
infrastructure, a water supply infrastructure, and a

25 medical infrastructure. The community can be regarded

as a set of social infrastructures. The community

itself can be regarded as one of a social



communi ty having social infrastructures. A community has a variety of
"soci‘al infrastructures that support people's livelihood, including an
energy infrastructure, a water supply infrastructure, and a 25nedi cal
infrastructure. The community can be regarded as a set of social
infrastructures. The community itself can be regarded as one of a soci al
23 infrastructure. A community that inplerfehts confort, safety, and energy
saving by synthetically controlling infrastructures is particularly called
a smart community. 5ln recent years, connunities nanaged by a devel oper, a
proprietary conpdiipsiorie Yeher &t FoWREN ek et ha hgl et et drcarEogEowi ng in
nunber. In a co nity of this type, generally, power received froman

el ectric power Sgg%é’ny A GREFI% G DU RS A%t LY aF PR YT F L EUSt oner s

in the conmunity._ EX | es of t.he communi f th ype are_a shoppi ng

mal |, an apart r‘i’érﬁraﬁ%[lgs)%c, S rffuﬁaﬁrgluc"b]ta%/&fy aca:]jei‘?cgje%?%ﬁlrgtreet, and so
on. This kind of copmunity can be regarded as a social infrastructure. 15In
the second embodi nen , ‘t’he presence of a conpany such as a devel oper that

manages gnd operat es; 2 oI fos i S, taken,d N P CORSL ALt on, For exanpl e,

a conpany that receives power Troman electric power tonpahy at once and
distributes it dieRed cGRATUN thr G A0he, WK S1P0h A% afeexaPl sowdr t he

conpany. A vendor can provide software at cost to the conpany that operates
the community. receivind Gonklrdcsxcax conceptdlny/iew ghodng am exanpl e of a
soci al infrastructure control systemaccording to the
community of this type, generally, power received from
an electric power company at once is distributed to a
10 plurality of customers in the community. Examples of
the community of this type are a shopping mall, an
apartment house, an industrial park, a residential
street, and so on. This kind of community can be
regarded as a social infrastructure.
15 In the second embodiment, the presence of a
company such as a developer that manages and operates a
community is taken into consideration. For example, a
company that receives power from an electric power
company at once and distributes it in a community can
20 be understood as an example of the company. A vendor
can provide software at cost to the company that
operates the community.
FIG. 11 is a conceptual view showing an example of
a social infrastructure control system according to the
25 second embodiment. FIG. 11 corresponds to what

subdivided further the hierarchy of the

cities/towns/villages level shown in FIG. 2. Referring



~25second enbodi nent. FIG 11 corresponds to what subdivided further the

hi erarchy of the cities/towns/villages |evel shown in FIG 2. Referring 24
to FIG 11, a K prefecture is located in the upper layer. A prefecture
cloud 200 of the K prefecture is connected to a country cloud 100 and city
clouds 300 of a Ycity and a P city via a _tel econmunication line of a
5communi cati on network NW The city”cl oud 300 of the Y city is
connected to a plurality of area clouds 400 via the tel econmunication line
of the communi cation network NW FIG 11 shows the clouds of a K area, an M
area, and a Y &%d 1CThed k BOdf e e i Wiarkn, Lefrtethel Ty ErealPer control | ed
by the Y city. Each of the K area, the Marea, and the Y area can be

regarded as a' JAWA%i pdl IREEIGCATRIGGHAITY Y oHif DeIRFRIFGEEESthe v
ity. That is, the K , the M 15 . Y . f | e,
GO T, e Cen, Lhe M iSaien Al Y arka e, or gl
tent (f - - i i ch Ny T , th
Marea, and the ¥ S FOh R E i W SIS oF B G66F

the K area, the ghes¢oud 400 Qf1iheyyM area, and the area cloud 400 of the
Y area conprises a conputer 2 and a database DB. The area cl ouds 400 are

connected via the tetrcumupicati®mBdo net ofhd he COMPUNE CabhOB-DEE WoE Ka NW
and cooperate with 25each ot her. FIG 12 is a view schematically
show ng t he maiglupariti tof dhe reystcanshowod nrild Ghel ke ldweommiiyi €4 olsh
line of the communication network NW. FIG. 11 shows
the clouds of a K area, an M area, and a Y area. The K
10 area, the M area, and the Y area are controlled by the
Y city.
Each of the K area, the M area, and the Y area can
be regarded as a municipality or a municipality group
belonging to the Y city. That is, the K area, the M
15 area, and the Y area are, for example, districts,
manufacturing quarters, office blocks which are wide to
some extent (for example, 3 km square) and in which
people live. The K area, the M area, and the Y area
form communities.
20 _ Each of the area cloud 400 of the K area, the area
cloud 400 of the M area, and the area cloud 400 of the
Y area comprises a computer 2 and a database DB. The
area clouds 400 are connected via the telecommunication
line of the communication network NW and cooperate with
25 each other.
FIG. 12 is a view schematically showing the main

part of the system shown in FIG. 11. The city cloud



.25 300 of the Y city is connected to the Marea and the K area (and the Y
area) via the tel ecomunication |ine of the conmunication network NW Each
area conprises the conputer 2 that is used by a conpany that takes charge

5in the area. The Marea is, for exanple, a conmmunity having a
street with extrenely tall office buildings. The K area is, for exanple, a
comunity having a residential street. He , data specialized to an M area

needs to 10be given to a conputer 2 that controls the Marea, and data
specialized to a K area needs to be given to the conputer 2 that controls
the K area. 0 i erftfor? ¢t 5%03?%n%%%%%c¥%dtP6 ¥hareal aednhbifii Eati on

|ine of the connunlc n network NW .15 The data ven to. computers 2 of
each area are gﬁ“ﬁ Réhe c%%??blvkﬁs?%%1E%ﬁ%@%%mBQlFﬁEl9%nngeoP

25%??3? Ligfgnﬂghcofﬁm?lnﬁca % s%%% %F%ﬁggdln@%?hS%%%ggﬁégé%gaééﬁg&grin
FIG 13 conpri g é£ﬂ§3¥%?q9{a€|°¥d%§g$ o Sétég |ca$§ DL QSSEh%§¥§;' The

vendor cl oud 500 e ‘connect ed telec Ion |ne 0
communi cat i on nefwak NW, The vendor cloud 500 is a cloud conputing system
managed and operated by a 25vendor, and conprises a vendor M5 80 and a

dat abase 90. The vendas ¢l otk 508, |§®rf@&aﬁ§ggplg c8mBOAREY eha Pl ngoRPUL er
group having a server function. The conput er
street with extremely tall office buildings. The K
area 1s, for example, a community having a residential
street. Hence, data specialized to an M area needs to
10 be given to a computer 2 that controls the M area, and
data specialized to a K area needs to be given to the
computer 2 that controls the K area.
A vendor cloud 500 is connected to the
telecommunication line of the communication network NW.
15 The data given to computers 2 of each area are provided
by the control system managed by the vendor of highest
layer.
FIG. 13 is a view showing a social infrastructure
control system according to the second embodiment. The
20 system shown in FIG. 13 comprises the vendor cloud 500
positioned in the highest layer. The vendor cloud 500
can be connected to the telecommunication line of the
communication network NW. The vendor cloud 500 is a
cloud computing systeh managed and operated by a
25 vendor, and comprises a vendor MS 80 and a database 90.
The vendor cloud 500 is, for example, a computer or

computer group having a server function. The computer



26 conprises a nenory that stores a programfor inplenenting the functions
according to the enbodi nent, and a control unit that executes the program
The vendor Ms 80 can be inplenmented as a conputer 5itself, one of
processing functions by a conputer, or a data center. The database 90 can
be stored in a storage device included in %?e vendor M5 80 or in another
conputer connected to the vendor Ms 80. Of & he ot her hand, in FIG 13, for
exanple, a 10comunity 700 corresponding to the K area, the Marea, or the

Y area (FIG 11) is nmanaged by a community cl oud 600. The community cl oud
600 conprises &°E&TgaRy %B”f"y e tg‘tﬂ?:pa?ﬁgli\%’ 12 iREOFIAT ehinpl e, t he :

conputer 2 (FIG_11) and is .on cted to a database 40 provided,in 15the
comuni ty cIou&mgéﬁ%entlng éﬁﬁ!ﬁﬁﬂé%ﬁﬁ?i/%ﬁﬁp% i € e[ﬁﬁh%ﬁ%@?n f
soci al infrastructur t,0 : sogj i nf rastruct 51 to 5n are,
for exanpl e, aay\llgt gr %?Dr??:réjslt ruu&tu:%{,%ta er?eeg%uﬂlérg rast rpgq(ﬁ%?' an electricity

infrastructure, a %?let raffd & iL\{g rapt L UE LML €5 iy Bl h dl g d nf rastcyctpre,

and the |like. Each of the social infrastructures 51 to 5n conprises a

sensor 5@a and;aBeaqt Ukl o3O0k: oFha tendlor, M Bhofn  he aansore €] aud 500
conprises, as the functional blocks according to the 25enbodi nent, a
col l ecti on uni HatQaceat@dat.a MhecekSiatse 90 can be stored in a
storage device included in the vendor MS 80 or in
another computer connected to the vendor MS 80.
On the other hand, in FIG. 13, for example, a
10 community 700 corresponding to the K area, the M area,
or the Y area (FIG. 11) is managed by a community cloud
600. The community cloud 600 comprises a company MS 1.
The company MS 1 is, for example, the computer 2
(FIG. 11) and is connected to a database 40 provided in
15 the community cloud 600.
The community 700 comprises a plurality of social
infrastructures 51 to 5n. The social infrastructures
51 to 5n are, for example, a water infrastructure, a
heat infrastructure, an electricity infrastructure, a
20 traffic infrastructure, a building infrastructure, and
the like. Each of the social infrastructures 51 to 5n
comprises a sensor 50a and an actuator 50b.
The vendor MS 80 of the vendor cloud 500
comprises, as the functional blocks according to the
25 embodiment, a collection unit 10a, a data processing

unit 10b, a transmission unit 10c, and a management

unrnit 10d. The database 90 can store event information



unit 10b, a transmission unit 10c, and a managenent unit 10d. The dat abase
' 90 can store event information 27 20a and custonized data 20b. The
collection unit 10a collects the event information 20a detected and
outputted fromthe sensor 50a fromthe conpany M5 1 via the

t el econmuni cation 5line of the communi cation network NWand stores it in

t he dat abase 90. The data processiﬁﬁ7unit 10b generates data
necessary for a conpany M5 1 to control social infrastructures 51 to 5n by

processi ng event 10i nformation 20a stored in a database 90. In particular,
the data procesith@ i TUSoWr Ut 83 49R: event information in accordance

with the individual peeds jn a conmmunjty. 700 ereby,  generatjng custom zed
data 20b optim zed o ?h%Ochmh?Tyu%%%ga 1‘%&??%3a’fg%ne1’ﬁl&%udes, f or

exanpl e, ext racitnlf%nrmogtidoag a fec ssartyeé or ga&pt community ant_gdged val ue

: tec ENSOr
generation such as average ca cut ation. e genterated custon zed 93ta 200

s stored in thedatahase 90 ofar exm & d foade dargat gommipity is the M

area 20(FIG 12), for exanple, _ _ -ori ented denand
responsesi s craated.od fridedafiastc HLOMRINd thd Sk e Xndreeerd 11 exanml e,

data suitable for HEMS-oriented demand response control or door-to-door PV
system control the asaadedke 900 this way, data suitable
The data processing unit 10b generates data
necessary for a company MS 1 to control social
infrastructures 51 to 5n by processing event

10 information 20a stored in a database 90. In
particular, the data processing unit 10b processes the
event information in accordance with the individual
needs in a community 700, thereby generating customized
data 20b optimized on the community basis.

15 Optimization includes, for example, extraction of data
necessary for each community and added value generation
such as average calculation. The generated customized
data 20b is stored in the database 90.

For example, if the target community is the M area

20 (FIG. 12), for example, data suitable for BEMS-oriented
demand response is created. If the target community is
the K area, for example, data suitable for HEMS-
oriented demand response control or door-to-door PV
system control is created. In this way, data suitable

25 for the characteristics of the community is created

from the event information 20a.

The transmission unit 10c transmits the data



25for the characteristi
L \ ) stics of the c : .
i nf o mat i on - f the comunity is created f
by the data 2?26 Thga tran_sm ssion unit 10c transnts th:ao(rjna: he event
10d manages Fh essing unit 10b to the conpany M5 1. The a 28 generated
on event i nforn social infrastructures 51 to 5n and the Cnanaggnent uni t
infraStructuregagllotnougdat eg fromthe cofipany M5 1 for 5t ﬁ;msjg'c.tyl based

; n and the comunit 1 a
MS 1 conprises an upload unit 30a, an acqﬁi'sio'?i E)Ee other hand, the conpany

unit 30c. The i ! unigh, 3Q¢.crand a
o1 505" The ynkosdsuncy Soe dpoaescEaeit ot i i Ge(scred by "The”

Sré?LeconWUni%%hk@ﬁylMﬁg?o%02%@g%ﬁ&%&£%%¥gx§ﬁé% anty adHRfesctide M5 60 via
prefecture cl oud 200 and the city ol aud 30 aqgiggf NV _Furthermore,  the
illustrate, bﬁmmndﬁqu%%%n%oc%q on net%rm&%fwm(ﬁgtto
on event information updated from the company MS 1 for
5 the social infrastructures 51 to 5n and the community.

On the other nand, the company MS 1 comprises an
upload unit 30a, an acquisition unit 30c, and a control
unit 30c. The upload unit 30a uploads event
information detected by the sensor 50a to a vendor MS

10 80, a country MS 10 and a prefecture MS 60 via a
telecommunication line of a communication network NW.

Furthermore, the prefecture cloud 200 and the city
cloud 300 and so on can be connected to the
telecommunication line of the communication network NW.

15 For the sake of brevity, it does not illustrate, but
the prefecture cloud 200 shown in FIG. 13 has the
similar configuration as to the prefecture cloud 200,
and comprises a prefecture MS 60 and a database 70.
gimilarly to FIG. 3, the prefecture MS 60 has the

20 similar configuration to the country Ms 10. The city
cloud 300 shown in FIG. 13 has the similar
configuration as to the city cloud 300, and comprises a
city MS 30 and a database 40.

FIG. 14 is a view showing an example of event

25 information transmitted from the company MS 1 toO the

vendor MS 80, the country MS 10 and the prefecture MS

60 via the telecommunication line of the communication



29 n_etwork NW The event information can be sent to the tel ecommunication
l'ine of the communication network NWin the formof, for exanple, an IP
packet. Sensing data detected by the sensor 50a, the type of the social
Sinfrastructure concerning the sensing data, and information
(ldentification: 1D used to identify the,gonmunity 700 including the
social infrastructure are, for exanple, %gcri bed in the payload of the IP
packet. The | P address of the transm ssion source (conpany 10MS 1) and t he
nmul ti cast address are, for exanple, described.in the header_ . of d

pa;:ke}v,S ':I;Be veﬁéé:ﬂlolvs 59 - tﬁé‘ecéﬁﬁpﬁylﬁéof@attlﬁél GPer && 8 VS 9 gc and t he
city can coll ect event |inf rrratl recei vi 2 Rarkety
formin which Fﬁé%@ﬁ‘%@ﬁ@cééﬁg dnfS yfras rucr}%rtel%t yprg are deswc-rrlhged

in the payload of | P ket |
&f éPFPﬁg%bgéﬁcfg x%rr%fi a@TDF.}LIEJ gacziaék%tt he dd$itng

enbodi nent . an a Isition unit 30b

acquires data é% B(Ttée giatba/ 4QR) %?]%%SIS%I’% fqrheza%qﬁt rd ldg ddei ssloci al

infrastructure from*a ven control unit 30c

gives th aCtu%k%&a@@Qu@tﬁQ@”&QndéFﬂﬂ tiHen asachoridthe aoguired control
data by she acquisition unit 30b , nkbﬁe control unit 30c 25 gives the

s et o i o g e st s 115
soci al community 7dO igildgin; ;;énggfgllgggr;¥¥}é§¥g;éﬂ§}éﬁe
for example, described in the payload of the IP packet.

The IP address of the transmission source (company

10 MS 1) and the multicast address are, for example,
described in the header of the IP packet. The vendor
MS 80, the country MS 10, thevprefecture MS 60, and the
city MS 30 can collect event information by receiving
the IP packet. The form in which the sensing data and

15 the infrastructure type are described in the payload of
the IP packet can also be applied to the first
embodiment.

Referring back to FIG. 13, an acquisition unit 30b
acquires data (customized data 40b) necessary for

20 controlling the social infrastructures 51 to 5n from a
vendor MS 80.

The control unit 30c gives the actuator 50b a
control instruction based on the acquired control data
by the acquisition unit 30b. Or, the control unit 30c

25 gives the actuator 50b the control instruction based on

the event information detected by the sensor 50a. That

is, the control unit 30c controls the social



30 infrastructures 51 to 5n based on the control data acquired formthe
"upper layer, or the event information acquired at |ocal. The control
unit 30c gives higher priority to the control based on the control data
acquired fromthe higher |ayer than the control based on the event
information acquired locally. Thus, systemw de optimality is
preferentially securable by giving high pd%rity to the control fromthe
upper system 10In case of a failure in conmunication with the vendor M5 80
caused by, for exanple, a failure in the tel econmunication line of the
comruni cat i on Atk INWE utes donttrolSudias St ion ornist gL cdntz ol s the
social infrastructures 51 to 5n based on event information 40a 15col | ected
by itself. acquiie H froaadd A 0Tt df e venthd e Hat v @At Hrd

custom zed data 40b. The event information 40a is information outputted
from the sensoPSStaH55s&d 0PGde event detected by the sensor 50a.

Necessary 20informatjon i s appropriat sel ected from pi eces of

i nf ormati on uploadeg 3)?9ﬂ§€§;méhl$6£ grves hl%%%réﬁ§%ﬁﬁz%dt%agge40b i's
dat a obt ai ned rQGessi t he .eve i r i Aopredef i ned
criterio%, forgﬁyﬁﬁgﬁe?ﬁﬁﬁgg<§5§%F3?%§2§L§5q?ﬂ%92ﬁﬁﬁ$§ﬂa§2%eeds d% t he

comuni ty i ncl udigng ¢ e 39Ciaad MIAKIHUGIN 65 & téh Bihe Thigegust oni zed
data 40b is acquirted fromthe vendor Ms 80. 31 As descri bed above,

t he conpany M5l reatatQlon thepsansori &da and theaactdad odm SPideof each of

the social infrastructures 51 to 5n in the community 700 based on the

custom zed dat apadeuilried; firomidre neandorl I Sd;urable by giving high
priority to the control from the upper system.

10 In case of a failure in communication with the
vendor MS 80 caused by, for example, a failure in the
telecommunication line of the communication network NW,
the control unit 30c autonomously controls the social
infrastructures 51 to 5n based on event information 40a

15 collected by itself.

The database 40 stores the event information 40a
and customized data 40b. The event information 40a 1is
information outputted from the sensor 50a based on the
event detected by the sensor 50a. Necessary

20 information is appropriately selected from pieces of
information uploaded to the vendor MS 80.

The customized data 40b is data obtained by
processing the event information based on a predefined
criterion, for example, data specialized to the control

25 needs of the community including the social

infrastructures 51 to 5n. The customized data 40b is

acquired from the vendor MS 80.



_5thereby supporting confortable and safe |life of citizens in the conunity
700. As descri bed above, according to the second enbodi nent, the
vendor M5 80 which is nanaged by the vendor of the upper |ayer generates
custom zed data 10optim zed for the community 700 based on the event
information received fromeach control systemin the |ower |ayer. The
control unit 30c of the conpany M5 1 whi ciPlrecei ved the data controls the
comunity 700 based on the data acquired fromthe vendor M 80. ThIS
15al l ows the vendor to construct a business nodel for, for exa

cpargln? the conpany*dfAHE CHRANAR YR c ot esHIMIR MY ¥ }hecRbhe Blt§9stem
of the | ower |ayer for the gj v n custom ze ata. Ba ed n_the even

i nf or mati on coﬂ%&ﬁ%ﬁ 4 aGhat cgﬁ?éyéfa Yol Hiy S?%ﬁ%%g

control the soci e r]grl{cstturrueclzsltq%rle tun|5qlutjhr}/ t\% L?neigrxgom (Eet?%%;(?dgrg gpe

upper |layer co erefore e op |na

the whol e and a,J.0cal_ can s, calJ Aeral 1284251 Thi o Exos gons . In

the third enbodi nent a procedure o using a vendor to create custom zed
data optim Zedtfh%rre‘%%ﬂk GOHEINidye Wddp e descgdhediire ofr FIG 15 is a

vi ew showi ng a soci al rastructure control systemaccording to the third
enbodi nent . Th@l&msztee{g sihpwmei n-dninfan iS5, conpr i ses the vendor cloud 500.
As described above, according to the second

embodiment, the vendor MS 80 which is managed by the
vendor of the upper layer generates customized data

10 optimized for the community 700 based on the event
information received from each control system in the
lower layer. The control unit 30c of the company MS 1
which received the data controls the community 700
based on the data acquired from the vendor MS 80. This

15 allows the vendor to construct.a business model for,
for example, charging the company of the community
corresponding to the control system of the lower layer
for the given customized data.

Based on the event information collected by

20 itself, the lower layer control system can control the
social infrastructure uniquely without being dependent
on the upper layer control system. Therefore, the
optimality from both sides of the whole and a local can
be collateralized.

25 [Third Embodiment]

In the third embodiment, a procedure of causing a

vendor to create customized data optimized for each



5The vendor cloud 500 can be connected to the tel ecomunication |ine of the
" conmfuni cati on network NW The vendor cloud 500 is a cloud conputing system
managed and operated by a vendor, and conprises a vendor M5 80 and a

dat abase 90. The vendor cloud 500 10is, for exanple, a computer or conputer
group having a server function. The conputer conprises a nenory that stores
~a programfor inplenenting the functions é%%ording to the enbodi nent, and a
control unit that executes the program 15The vendor MS 80 can be

i npl emented as a conmputer itself, one of processing functions by a
conputer, or aCHﬁHWQkﬁﬁeﬂlllHR?cﬁﬂ%ﬁﬁ&%ﬁgO can be stored in a storage-
device included in the vendor M5 80 or in another uter connected to the
vendor M5 80. 200n the othRrihahd’ 1§ H1eYing, af%?céggnﬁPEraatEBﬁﬁHﬁPty 700
corresponding to the K ar Fl. G nanaged

by a community cqrbttfc?]ﬁocé’setﬁ%t he‘?ﬁﬁj%irrfe‘%/a thogﬂ?eﬁgl%%ﬁ%?é%‘&m%%%OWpiﬁ
The conpany Ms %/éts m fs%r afpliey . t hey Cﬁ@%eéeg t.zlfé E %dc}}%%gggq_' $00.

connecped to a ase prOV| ed Tn onmuni oud
comunity 700 GOUPrJSLRE A &'&U@'édd of Sc%;'c%nnected to the

telecommunication line of the communication network NW.
The vendor cloud 500 is a cloud computing system
managed and operated by a vendor, and comprises a
vendor MS 80 and a database 90. The vendor cloud 500

10 is, for example, a computer or computer group having a
server function. The computer comprises a memory that
stores a program for implementing the functions
according to the embodiment, and a control unit that
executes the program.

15 The vendor MS 80 can be implemented as a computer
itself, one of processing functions by a computer, or a
data center. The database 90 can be stored in a
storage device included in the vendor MS 80 or in
another computer connected to the vendor MS 80.

20 On the other hand, in FIG. 15, for example, a
community 700 corresponding to the K area, the M area,
or the Y area (FIG. 11) is managed by a community cloud
600. The community cloud 600 comprises a company MS 1.
The company MS 1 is, for example, the computer 2

25 (FIG. 11) and is connected to a database 40 provided in
the community cloud 600.

The community 700 comprises a plurality of social



33 infrastructures 51 to 5n. The social infrastructures 51 to 5n are, for
exanple, a water infrastructure, a heat infrastructure, an electricity
infrastructure, a traffic infrastructure, a building infrastructure, and
5the like. Each of the social infrastructures 51 to Sn conprises a sensor
50a and an actuator 50b. The vendor_ M5 80 of the vendor cloud 500
conprises, as the functional blocks accordithg to the enbodi ment, a
collection unit 10a, a data processing 10unit 10b, a transm ssion unit 10c,
a read unit 80c, a counter 80a, a charge managenent unit 80b, and a
managenment uni NGRS T tdtShasle 90 Tan sthw esevent imforsaiierunoa,
custom zed data _20b, an algorithmlibrary 90b, and chargi ng data 90a. 15The
col I ection uni Pl108 CH 1F&& s ite FXAMLS nfdriks on D5 det eet eEF and

outputted fromthe sensor 50a fromthe conpany M5 1 via the

t el ecomuni ca{nih&r‘-il | ilﬁlgsr@fsqrﬁlec%b‘?ﬁmrﬁrbaelji tﬁ%ﬁw KNS SE01E i? in the
dat abase 90. 2QT at a ocessij uni t_ 10b. nerates data necessary, for

t he conpany I\/B(gfg?gdlgonltnr 91° q;nreucsocrieeﬂ 9 ija]gflr%%t{ﬂéjéa%tlrLﬂ%t%ﬂe'band

processi Bg the gyent; \inf orRL] Uy 203 S%Cﬁfieddl iirhéﬁesfﬂge s D iéné]osrrﬁati on

particular, the data processing unit 1 processes event
in accordance Wohprtikes Rdisdrdedd JmredsPfard he-Goepmamidon 700, thereby

generating custom zed data 20b optim zed on the community basis.

The vendor MS 80 of the vendor cloud 500
comprises, as the functional blocks according to the
embodiment, a collection unit 10a, a data processing

10 unit 10b, a transmission unit 10c¢, a read unit 80c, a
counter 80a, a charge management unit 80b, and a
management unit 10d. The database 90 can store event
information 20a, customized data 20b, an algorithm
library 90b, and charging data 90a.

15 The collection unit 10a collects the event
information 20a detected and outputted from the sensor
50a from the company MS 1 via the telecommunication
line of the communication network NW and stores it in
the database 90.

20 The data processing unit 10b generates data
necéssary for the company MS 1 to control the social
infrastructures 51 to 5n by processing the event
information 20a stdred in the database 90. 1In
particular, the data processing unit 10b processes the

25 event information in accordance with the individual
needs of the community 700, thereby generating

customized data 20b optimized on the community basis.



.34 Optim zation includes, for exanple, extraction of data necessary for
eachh community and added val ue generation such as average cal cul ati on. The
generated custom zed data 20b is stored in the database 90. 5For exanpl e,
if the target community is the Marea (FIG 12), for exanple, data
suitable for BEMS-oriented denmand respons§4is created. If the target
comunity is the K area, for exanple, data’suitable for HEMS-oriented
dermand response control or door-to-door PV 10systemcontrol is created. In

this way, data sui.table for the characteristics of the community is created
from the event CPAABRTRLIGR S0 LUPRS 1 ridifs GO Urfiot ZF6e T4 hrfoni 4254 he

dat a generated by the data processin nit.10b t.o the 15 pany NS
1. The F&SF>TRITY Sf(? N é%’s ,COEVnélrﬁlzcrY aa]qjgduor‘%ot%erﬁo Iviablruéer ygegbeor?aqglﬁoqp

al gorithm necegsary afso(r?vaer%agtea rl%qle%gti,iq)ql _uniTt}heéq%nteof rﬁq%%%fl;g%cglb i

data. That is, the read unit” 80c rea fromt gorithm

al gorithm 20neggssanyf s gensiat iR gty ata Jor each community (I ocal
systen) that is the target of the data processing unit 10b.

Especi al by, the readdmidxBQ0 d,eads dhe 1Qpiddl Zadi@thiad gord tdue af dhes
target local systemfrom 25the algorithmlibrary 90b in accordance with the
i ndi vi dual needrafz.t he)l,oc@r sysigme, Wit aa (pliwaallid yfoof HEMsHossitesms are
hierarchically forned into a

demand response is created. If the target community 1is

the K area, for example, data suitable for HEMS-

oriented demand response control or door-to-door PV

10 system control is created. 1In this way, data suitable

for the characteristics of the community is created

from the event information 20a.

The transmission unit 10c transmits the data
generated by the data processing unit 10b to the

15 company MS 1.

The read unit 80c reads, from an algorithm library
90b, an algorithm necessary for a data processing unit
10b to generate control data. That is, the read unit
80c reads, from the algorithm library 90b, an algorithm

20 necessary for generating coﬁtrol data for each
community (local system) that is the target of the data
processing unit 10b.

Especially, the fead unit 80c reads the
optimization algorithm of the target local system from

25 the algorithm library 90b in accordance with the

individual need of the local system. When a plurality

of local systems are hierarchically formed into a



.35 plurality of layers (for exanple, FIG 2), the read unit 80c reads the
opti‘mi zation algorithmof the target |ocal system based on the | ayer of the
| ocal system The red algorithmis transferred to the data processing 5unit
10b and used every time control data is generated. FIG 16 is a view
showi ng an exanple of the algorithn1librag%%90b shown in FIG 15. The
algorithmlibrary 90b is a library for re ding the optim zation al gorithm
of each local system (social infrastructure 10or community). That is,
the algorithmlibrary 90b is a library that records an arithmetic algorithm
used to gener at® ol Hat B USt O 2 REFER L)+ fFHmM sehsobnenfe?fmtion in

correspondence with each social infrastructure or 15comunity. The act ual
f or m of eachaﬂ%ﬂﬁqtqé%(ﬁﬁ?4%3EP%XRR;%%kﬁﬁﬁﬁﬁpt?%ﬁo i%%s?h?o?aﬁ%%ﬁple,

timzation function i ific | bi dat a_decoded up t
2 mmChi ne. | angUASE ) CURTTb i Wbt el By e Yot My TE SO
| gorith ' f amnl e, . Seri far t sin
i Sor i m ot on e 5 G TR A Pt TR T o g He baar oo B

exanpl e, sa socigl;d NfRstIHGIdEE RFoM dednd e&ach, Brea: ands nenagegeed n
addition, ranks S, A B,... are set for 25the units in accordance with, for

exanpl e, the servi cerpontentss angidiesabgdid tdiseodmebehof anke can be
managed together. The hierarchical structure is 36
algorithm library 90b shown in FIG. 15. The algorithm
library 90b is a library for recording the optimization
algorithm of each local system (social infrastructure
10 or community).

That is, the algorithm library 90b is a library
that records an arithmetic algorithm used to generate
control data (customized data) from sensor information
in correspondence with each social infrastructure or

15 community. The actual form of each algorithm can be a
code sequence that describes, for example, an
optimization function in a specific language, binary
data decoded up to a machine language level, or data
obtained by encrypting it.

20 The algorithms are given, for example, serial
numbers for the sake of discrimination. The algorithms
are put into units on the basis of, for example, a
social infrastructure provided in each area and
managed. In addition, ranks S, A, B,... are set for

25 the units in accordance with, for example, the service
contents, and the algorithms of each rank can be

managed together. The hierarchical structure is



. convenient ‘in managing the variety of algorithns. Each algorithmis
updat ed or upgraded by its vendor (provider). The algorithmlibrary 90b is
t hus extended sequentially. The devel oper of each al gorithm 5can construct
a business nodel for suitably charging a service beneficiary every tine
control data based on the algorithmprovided by itself is downl oaded.

I nformation representing what kind of aritdfmetic function is provi ded by an
al gorithm the serial nunber 10to individually specify each algorithm and
t he updating history can be nanaged in the formof a list or XML data. The
vendor MBS 30 c&PTEPEEiFRF tHe ATt HersetecPedeigont EM@Snotifi ed

contents. Referrin ack to FIG 15, the dat rocessi 15unit 10b
optim zes event in?&$ﬁ%ﬁi%ﬁ9?ﬁ%§%%s%ﬁ %%d?ﬁ%gaﬁﬁoPPgﬁﬁgggder6H§the

algorithmlibrar c?Ob &¥hthe read it c tqfre y. generating control data
for each |Oca|q§%§(ghl Qy%%ﬁftér %.%gﬂ% & eP%%%%%¥ %@bc%%tF%Tsdata

Poneeder Lo eI SATH LY, UL S3H% 491 40 ORI I dor e
nunber ofs byt es GARNEUSRE 85 B ANhaSs idodan Aanihialh vel ynbegcoyunied and
used as the basis of charging. 25The charge managenent unit 80b™ acquires
the anount courdead:ine e Oitary 8t and Gad cedrad £51 Chat 9i hgs slat én 90a
based on the predetermned unit price. The
the algorithm provided by itself is downloaded.
Information representing what kind of arithmetic
function is provided by an algorithm, the serial number
10 to individually specify each algorithm, and the
updating history can be managed in the form of a list
or XML data. The vendor MS 30 can specify the
algorithm to be selected from the notified contents.
Referring back to FIG. 15, the data processing
15 unit 10b optimizes event information 20a based on the
algorithm red from the algorithm library 90b by the
read unit 80c, thereby generating control data for each
local system.
The counter 80a counts the amount of control data
20 needed to control the community downlcaded to the
company MS 1. Any "amount" such as the number of
downloaded data, the data size, or the number of bytes
can be used as long as it can gquantitatively be counted
and used as the basis of charging.
25 The charge management unit 80b acquires the amount

counted by the counter 80a and calculates charging data

90a based on the predetermined unit price. The



.37 charging data 90a can be managed in a table for, for exanple, each of
the 'conmunity. The charging data 90a is stored in the storage unit (not
shown) of the vendor Ms 80 or the database 90. The charging data 90a is
5i nformati on used when charging a beneficiary such as the operator (for
exanple, municipality) of the city M5 30 qor, a resident and al so serving as
the source of incone for the vendor. The ﬁgnagenent unit 10d manages the
social 10infrastructures 51 to 5n or the conmunity based on event
i nformation upl oaded froma conpany M5 1 for the social infrastructures 51
to 5n or the comRRdig data 30famdoteradrthd D the dvkfpaiys vef ar

conprises an upload _unit 30a, an acquisition unit 30c, and a control 15unit
30c. The upIoa&x@ﬁF9630§Q6gid§§§jﬁvgﬁ¥mqqﬁ%ﬁ¥nui?ﬂ?(ﬁﬁ%ﬁﬁ%ﬁg the?$nsor

50a to a vendor, M5, 80 prefectyre M5 60 .and city M 30 via .a
t el ecommuni cat i'Sn J5RE dgfmaecé]oem#nqrcaﬁ% o“r{ll?ltet Wbtk SR heo%ftel?eec‘f%rﬁ%oﬁ oud
200 and the city gloud ?t?x% A 59, L0y canphe &%H@ﬁmddétoa s fe
t el ecommuni cation line of the commnication networ e
acqui si tison unijt, [308 204 hes dahd UstiZed dalf A0b), NecaaSArys f or
controlling the social infrastructures 5I to 5n froma vendor Ms 80. 25The
control unit 3@eegiopesathe actdiatedranflle ,a nGonitdiga Inst)r uct iare hased wn t he
acquired control data
30 or a resident and also serving as the source of
income for the wvendor.
The management unit 10d manages the social
10 infrastructures 51 to 5n or the community based on
event information uploaded from a company MS 1 for the
social infrastructures 51 to 5n or the community.

On the other hand, the company MS 1 comprises an
upload unit 30a, an acquisition unit 30c, and a control

15 unit 30c. The upload unit 30a uploads event
information detected by the sensor 50a to a vendor MS
80, a prefecture MS 60 and city MS 30 via a
telecommunication line of a communication network NW. -
The prefecture cloud 200 and the city cloud 300 and so

20 on can be connected to the telecommunication line of
the communication network NW.

The acquisition unit 30b acquires data (customized
data 40b) necessary for controlling the social
infrastructures 51 to 5n from a vendor MS 80.

25 The control unit 30c gives the actuator 50b a

control instruction based on the acquired control data

by the acquisition unit 30b. Or, the control unit 30c



. by the acquisition unit 30b. O, the control unit 30c 38 gives the

"act yat or 50b the control |nstruction based on the event information
detected by the sensor 50a. That is, the control unit 30c controls the
social infrastructures 51 to 5n based on the control data 5Sacquired form
t he upper layer, or the event infornation fcquired at | ocal. The
control unit 30c gives higher priority to e control based on the control
data acquired fromthe higher |ayer than the control based on the event
10i nformation acquired |locally. Thus, Xsten}mnde optimality is
preferentlallyﬁﬁ@ﬁﬁﬁa%h% %9t©?9@595%?gh PrEorrEgtt bnﬁﬁéUEBHPPoPaFFGnPPhe
upper system ure jn.comunication m%gh th vendor

M5 80 caused by:l§ o?v%&%nbngor%a?h?“u‘?%t?ﬁt?ﬂebigf}é?eﬁ%ﬂﬁﬂﬁ fio F‘ﬁe of

t he connunlcatlon net t wor k @N%lthe co roI uglt 30€hautonon?usly controls

t he soci al |nfrasTruc UF &S eﬁon Bvent T nfBrhati on 40a

|l ected by it; h t 40a 20and
col l'ected by | %?tolfbastrﬁg eve@%&?f 619 §6%§§i<8 &n SVED c&H’EPBF‘i&éﬁQ |a an

custoni zed dat a I nfornation ails information t

outputted fromyg SENS Of o PP e hasgdh on igfe§V98£ det eclhedc byntbengensar
50a. Necessary information is appropriately selected from pieces of

information uplaaged-é® iheiseamiry MS 10.

The control unit 30c gives higher priority to the
control based on the controcl data acquired from the
higher layer than the control based on the event

10 information acquired locally. Thus, system-wide
optimality is preferentially securable by giving high
priority to the control from the upper system.

In case of a failure in communication with the
vendor MS 80 caused by, for example, a failure in the

15 telecommunication line of the communication network NW,
the control unit 30c autonomously controls the social
infrastructures 51 to 5n based on event information 40a
collected by itself.

The database 40 'stores the event ihformation 40a

20 and customized data 40b. The event information 40a is
information that is outputted from the éensor 50a based
on the event detected by the sensor 50a. Necessary
information is appropriately selected from pieces of
information uploaded to the country MS 10.

25 The customized data 40b is data obtained by
processing the event information based on a predefined

criterion, for example, data specialized to the control



_25The customi zed data 40b is data obtained by processing the event

i nformati on based on a predefined criterion, for exanple, data specialized
to the control 39 needs of the social infrastructures 51 to 5n. The

custom zed data 40b is acquired fromthe vendor M 80. Furt her nore,
the prefecture cloud 200 and the city cloud 300 and so on can be connected
to the tel econmunication line of the commu cation network NW For the sake -
of brevity, it does not illustrate, but the prefecture cloud 200 shown in
FIG 15 has the simlar configuration as to the prefecture cloud 200 shown
in FIG 3 or FIr@eqsea,O%nﬁl%oﬁ%ﬂ%]esl%fﬁ%’?@é‘fh‘l‘%efio% 60 2hd a’dst abase 70.

SSmlar to FIG 3 and FlI 15, e prefecture 60 has the sinml|a
configuration to'3HED tQ%F$E§@%.P%h%c%?{§e%rgﬂﬂ“36%esﬁ%ﬂﬂofﬂhélé9'15 has
the simlar configuration as 1o the city.cloud 3 sho in_FEl 3 FI G
13° and 1ocompri ses SUETISANE S0 Gt kM HEFapits qeoti 200’ dh Bhe’c 2ty
functional bl oc i show I vend M5 80 shown in
FIG 15. The véﬁﬁ%&yggﬂgb coﬁ%?%gggbiﬁa$£pﬁ% 63%%%? ﬁﬁi?ﬁi4, an interface

unit 6, & storage) WldndBch Y ilq?é‘té@'t%@%&%ﬁéﬁi@&t%tﬁe%@orﬁ”ﬁw@

program nenory 12. That 1s, the vendor M5 80 i1s a conputer that functions

as the CPU 11 execulres Hegranmssdwied, | it tdee Proge am neserycd 2. bdbe
i nput/output unit 14 is a human-machi ne 25i nterface (an operation panel or

a switch) operatred doye farctapes adlosudr2@heshaoke. i ThEIG npus / oas puheuni t 14
forms a QU (G aphical User Interface) environment to
similar configuration as to the prefecture cloud 200
shown in FIG. 3 or FIG. 13, and comprises a prefecture
10 MS 60 and a database 70. Similar to FIG. 3 and
FIG. 15, the prefecture MS 60 has the similar
configuration to the country MS 10. The city cloud 300
shown in FIG. 15 has the similar configuration as to
the city cloud 300 shown in FIG. 3 or FIG. 13, and -
15 comprises a city MS 30 and a database 40.

FIG. 17 is a functional block diagram showing an
example of the vendor MS 80 shown in FIG. 15. The
vendor MS 80 comprises an input/output unit 14, an
interface unit 6, a storage unit 13, a CPU (Central

20 Processing Unit) 11, and a program memory 12. That 1is,
the vendor MS 80 is a computer that functions as the
CPU 11 executes programs stored in the program memory
12.
The input/output unit 14 is a human-machine
25 interface (an operation panel or a switch) operated by

an operator or the like. The input/output unit 14

forms a GUI (Graphical User Interface) environment to



40 receive information input by the user, and al so provides information to
“the'user. The interface unit 6 is connected to the tel ecommuni cation
| ine of the comruni cation network NWand the database 90 and inplenents a
conmmruni cation function to the tel ecommunication |ine of the conmunication
network NWand the cl ouds 500, 200, 300, and 600. A storage unit 13 stores
the charging data 90a and an algorithmlibrary 90b. 10The program nenory 12
stores a collection programPl, a data processing programP2, a

transm ssion program P3, a read program P4, counter prqgram P5, a charge
managenent progr&ifPE dhP AN Hatfayetrint pk?%g%%‘?n B7hs fE‘)]Plg ﬁf%ﬁr ams

i ncludi ng instructions nec ssarg.for 15th rocessi ng function according to
this enbodinemPrQHﬁgﬁsﬁr Tt tah BR &itHé?tecorded in a renovabl e

medi um (r ecor di ng m%ﬂé”Qn§%¥P?ag ?%¥¥*EK§@0509$$@L8§d?9 ghgtﬁe

comuni cation |ine (1'ncluding e econmuni catron ine o

comuni cat i on %eézlv%négmafe}lr\g@aﬂ&? L ¢ reads. Qhhu £2€ t\}pﬁﬁgﬁé@mm%he

program nmenory 1 p orms arithnmetic processing ardware. The CPU

11 conprisses, amd henPrppessd g danetd onsp 1 den@doyecaanghibedienl | ection
unit 10a, 25data processing unit 10b, transm ssion unit 10c, read unit 80c,

counter 80a, change managend tilécdtthun fawk vamagenensf uoheé 10d. 41
FIG 18 is a flowhart show ng an exanple of the processing procedure of
t he vendor M5 &bnacoorahtngt mdtheot hiNd andodierentoudef 200) ngldp BFOG 18,
t he vendor M5 80 collects, via the tel ecommunication Iine of the
and 600. A storage unit 13 stores the charging data
90a and an algorithm library 90b.
10 The program memory 12 stores a collection program
P1, a data processing program P2, a transmission
program P3, a read program P4, a counter program P5, a
charge management program P6, and a management program
P7 as the programs including instructions necessary for
15 the processing function according to this embodiment.
These programs can be either recorded in a removable
medium (recording medium) such as a CD-ROM or
downloaded via a communication line (including the
telecommunication line cf the communication network
20 NW) .

The CPU 11 reads out each program from the program
memory 12 and performs arithmetic processing by
hardware. The CPU 11 comprises, as the processing
functions, the above-described collection unit 10a,

25 data processing unit 10b, transmission unit 10c, réad

unit 80c, counter 80a, charge management unit 80b, and

management unit 10d.



~5communi cation network NW event information acquired by the conpany M5 1
(stép S1) and stores the event infornmation in a database 90 (step S2).

The vendor Ms 80 executes a loop included in steps S3 to S10. In the | oop,

t he vendor MsS 80 selects an 10optim zation algorithmcorresponding to the
target community fromthe algorithmlibrary 90b (step S4). As for the
criterion of selection, for exanple, an al®gorithm according to the

i ndi vi dual need of the target community is selected, as descri bed above.
15A ternatively, if comunities (clouds) have a hierarchical structure, the
criterion of selectiforfisl@efs rmedt SitF d Rat SRPBIN@xANPEBAMRRE aP§oFPEhm i s

sel ected based on the | ayer of the ta t co nit oud). Next, the
vendor NG 80 r B3GR G THHIZ0SH doted TIHST dis S0 (St 58 ¢
The yendor M8 S0CA AR COULA_datadrom e, evpnl 1ol ornptl on, 30

using the red algorljhn1(s ep The Vvendor oOad-transmis the
cal cul at ed conty-0l t e & i I i i on
| ine of the cohﬁhﬁ?ﬁg%?gﬁgﬁ%?MB%ﬁﬁRﬁy%§¥%%;§?;. %ﬁ%aggﬁgdg %g 8% g@%nts t he
amount ok cont I Aalia AAMH qaded, 1o Nile Sapanyn Mra € S3ePa @) i red 2 @nd

cal cul ates chargi ng data 90a based on the count value (step S9).
‘ the company MS 1 (step S1) and stores the event

information in a database 90 (step S2).
The vendor MS 80 executes a loop included in steps
S3 to S10. 1In the loop, the vendor MS 80 selects an

10 optimization algorithm corresponding to the target
community from the algorithm library 90b (step S4). As
for the criterion of selecﬁion, for example, an
algorithm according to the individual need of the
target community is selected, as described above.

15 Alternatively, if communities (clouds) have a
hierarchical structure, the criterion of selection is
defined such that, for example, an algorithm is
selected based on the layer of the target community
(cloud). - Next, the vendor MS 80 reads the algorithm

20 selected in step S4 (step S5).

The vendor MS 80 calculates control data from the
event information 20a using the red algorithm (step
S6). The vendor MS 80 download-transmits the
calculated control data to the company MS 1 via the

25 telecommunication line of the communication network NW
(step S7). The vendor MS 80 counts the amount of

control data downloaded to the company MS 1 (step S8),



The | oop of steps S3 to S10 is, for exanple, sequentially executed for, for
" exanple, all conmunities 5as the target of the vendor M5 80. Exiting from
the | oop, the processing procedure returns to step Si again, and the vendor
M5 80 repeats the processing fromevent information collection. Note that
the | oop of steps S3 to S10 nmay be executed in parallel to 10collection and
storage of event information. As debzribed above, according to the
third enbodi ment, the event information 20a stored in the database 90 is
optim zed in accordance with the need or |ayer |evel of the comunity 700,
and control dat3dSedFeebpondi Al folracha edntiai pysed genehat edunthe

conpany M5 1 acquires the generated control data and controls the social

i nfrastructures’s11% ol SreRisthly: t he control data. This nakes it possible to

generate control datﬁ%fo% each connuni%g usinﬂ the resources of 20the cloud

(vendor cloud 500). The bper a?brSofPThe” cbiimihft S cah®EafR®BPpFofit such as

savi ng of resources sed.]t 0 control tPe sogcial _infr strUfiures 51.é0 Sn. In
N a

addi tion, sinceThe evet Y T 57 HRL T On Bhetatdd Th 2 T oWl 1'ayer °2l oud
R e R e TN te
t el ecommuni cat ilpd | nenOfp tde: £OMAUNL £8EE@Are returns to step Sl
again, and the vendor MS 80 repeaﬁs the processing from
~ event information collection. Note that the loop of
steps S3 to S10 may be executed in parallel to
10 collection and storage of event information.

As described above, according to the third
embodiment, the event information 20a stored in the
database 90 is optimized in accordance with the need or
layer level of the community 700, and control data

15 corresponding to each community is generated. The
company MS 1 acquires the generated control data and
controls the social infrastructures 51 to 5n using the
control data. This makes it possible to generate
control data for each community using the resources of

20 the cloud (vendor cloud 500). The operator of the
community can earn a profit such as saving of resources
used to control the social infrastructures 51 to 5n.

In addition, since the event information 20a
generated in a lower layer cloud is unitarily managed

25 in the upper layer cloud, the resistance against

failures and the like can be improved. Furthermore,

since the telecommunication line of the communication



43 network NW capabl e of guaranteeing the real-time characteristic
concerni ng data upl oad and downl oad is used, the delay in controlling the
social infrastructures 51 to Sn can be m nim zed. Since the pieces of
event information 20a are integrated using an appropriate algorithmfor
each comunity, each community acquires mnimum necessary control data when
controlling the social infrastructures 51 4d 5n. That is, if nininumdata
necessary for followng the time constant of the device at each end of the
social infrastructures 51 to 5n can _be acquired, each community can control
t he SOC|aI|lﬁrQﬁﬂWQﬁ%LN%SC%H??beS%fwﬂ%%@@@t¢%%n%gt@%er?@éTt%mﬁe
characteristic of contro]. . arglng data is cal cul at ed gvery tinme

cont r ol data|5§Qﬁﬁﬁﬁ%ﬁ¥&?%ﬂﬁi?Rﬂﬁﬁfﬁ&%@ AR WA AT ngRdat v P §°Aanaged for
h benefi ci t dat Th t d
Tncent | ve 1o UBRE CHE ATGHTT tiin GHOL P bV e B8 ORTa 1 nf rastruct ur e
contr ol systemiﬁ¥¥%gtg&gt&p§ S?ftM@r§nV§§§OBeQ§1Mf% ” ﬁ.the citizens who
or mat i

live in the conmun ‘Based on t he" event on col l ected by

itself, the |ower '%’Pr‘ic&o@ﬁé i&’éée&C@QeSQ”MP&r&Q&éHCE@L are

|nfrastructure uni quely wi thout bel ng dependent on the upper |ayer control

system Ther ef %’rﬂ;eéﬂ‘l@céﬁ)td@{d tan fLom Hot T s desgof i the nbpl eaand a | ocal
can be collateralized. 44 According to the third enbodinment, it is

possi bl e to fl exmiohicope addh @rﬁhﬁﬂg@yldbcﬁmfr@§mﬂkmi'ﬁlymaﬁe@e§9£tﬁ|

system That is, event information collected every nonent is anal yzed, and
t he characteri starct 50f daem cdmmunidnyt rel tabgutiad eslocRebeating this
processing allows to extend the algorithmlibrary in accordance with the
devel opnent or IreHRE B BIrashed ommm ty. TiNot el $ hat £ tihen presediztanvent i on
is not limted to 10t he above-descri bed enbodi nents. For exanple, in the
enbodi méfRt s, eVERCITHOf Y O@Plﬂmmdt}f? Ot hec PRt agBrthe dey s vel y
stored in the gp |.ayer, That is, the eve i nformation_generated in the
Cover most | ayerd St edtd g adiRf 1o tﬁf%%%%%%r%y% CGneh 15t he

uppernost |ayer holds all, 6 data. Instead, the |nterned ate er y hold
all data. In shStt2CTH 588 m&AdS £ E LN 3 ht SHET VR %?o? gamanage

all data in an%ﬁ%?%éﬁr&égﬁfé§n§¥;to 5n without losing the real-time

characteristic of control.

15 Charging data is calculated every time control
data is generated and downloaded. The charging data is
managed for each beneficiary of control data. This
allows to give the vendor an incentive to update the
algorithm and provide a social infrastructure control

20 system useful for the software vendor as well as the
citizens who live in the community.

Based on the event information collected by
itself, the lower layer control system can control the
social infrastructure uniquely without being dependent

25 on the upper layer control system. Therefore, the
optimality from both sides of the whole and a local can

be collateralized.



. Wiile certain enbodi nents have been described, 20these enbodi nents have
been presented by way of exanple only, and are not intended to limt the
scope of the inventions. Indeed, the novel enbodi nents described herein may
be enbodied in a variety of other fornms; furthernore, various om ssions,
substitutions and 25 changes may be nade w thout departing fromthe spirit
of the inventions. The acconpanyi ng cl ai ms?4nd their equi val ents are

i ntended to cover such forms or 45 nodifications as mould fall within the
scope and spirit of the inventions, CLAI M5 soci a
infrastructure cont rdfceydieeh E@nﬁF‘PsFﬁgrdaﬁmEBEéPeP’éye#tcéﬁt PESsdpdeem

and 5a | ower |ayer_control gsten] wherejin the | ower |ayer c¢ontrol system

conprising: a sensorSEontY gtPRE Yotliet echaRIBNLNcORRFATRYRACE 0B P af

| nfrastructure, and, {0, QU Ut eyent |07 oLyat] on 2 ypl gad.upl Loggyti gur ed

every moment is analyzed, and the characteristic
5 of the community is calculated. Repeating this
processing allows to extend the algorithm library in
accordance with the development or reduction of the
community.
Note that the present invention is not limited to

10 the above-described embodiments. For example, in the
embodiments, event information uploaded from the lower
laYer is intensively stored in the upper layer. That
is, the event information generated in the lowermost
layer is directly uploaded to the uppermost layer, and

15 the uppermost layer holds all data. Instead, the
intermediate layer may hold all data. In short, it is
necessary to only intensively store and manage all data
in any one of the clouds.

While certain embodiments have been déscribed,

20 these embodiments have been presented by way of example
only, and are not intended to limit the scope of the
inventions. Indeed, the novel embodiments described
herein may be embodied in a variety of other forms;
furthermore, various omissions, substitutions and

25 changes may be made without departing from the spirit
of the inventions. The accompanying claims and their

equivalents are intended to cover such forms or



10t el ecommuni cation line, the event information to the upper |ayer control
syst'em and a control unit configured to control the soci al
infrastructure based on control data transmtted fromthe upper |ayer
control systemor the event 15information, wherein the upper |ayer control
system conpri si ng: a data processing unit configured to generate,
based on the event information, the controi®data used to control the social
infrastructure; and 20a transmi ssion unit configured to transmt, via the

tel ecormuni cation |ine, the control_data to the control unit. . 2. The
soci al infrast MRILFE-Toherdl 28y¥pehi abebt dVhghi® EPAI AF2Pef aREhepirit
conprising: 25an_interpediate |ayer control system wherein t he
upl oad unit upﬁﬁadg“?h%n%%%ﬁio?ﬁfornation to the upper |ayer control system

or the internediate 47 layer control system and the internediate |ayer
control systemincludes the data processing unit and the transm ssion unit.



3. The social infrastructure control system 5according to claim1 or 2,
further conprising: a storage unit configured to store a plurality of
optim zation algorithm and a read unit configured to read the
optim zation algorithmof a target social infrastructure fromthe 10storage
unit, wherein the.data processing unit optim zes the event
i nformati on based on the red optinization 4$gorithmand generates the
control data for each social infrastructure. 154. The social infrastructure
control systemaccording to claim3, wherein the read unit reads the
optim zation algorithmof the target §oéi & ILi Mf Pastructure in accordance
with an individual need of the social infrastructure. 205. The soci al
infrastructure contrét s)stefiaccoP8FragtrycERarnt3NtHRer é¥YAtERe soci al
infrastructure is controlled by one of the control system and t he
read unit readscTHe" bt zation al gorithm of the target soci al
infrastructure basedagnua égy?g gf gg% go§ocia£ Rnfrggtructure. 6. The
social infrastructuré" cont £8'cPfarm 1 or 2, further

SYE
rol ~sysStenm accordi ng
conprising a charge a4§ower layer control system, wherein

the lower layer control system comprising:

a sensor configured to detect event concerning a
social infrastructure, and to output event information;

an upload unit configured to upload, via a

10 telecommunication line, the event information to the
upper layer control system; and

a control unit configured to control the social
infrastructure based on control data transmitted from
the upper layer control system or the event

15 information, wherein

the upper layer control system comprising:

a data processing unit configured to generate,
based on the event information, the control data used
to control the social infrastructure; and

20 a transmission unit configured to transmit, via
the telecommunication line, the control data to the
control unit.

2. The social infrastructure control system
according to claim 1, further compriéing:

25 an intermediate layer control system, wherein
the uplcoad unit uploads the event information to

the upper layer control system or the intermediate



~managenment unit configured to manage charging data based on a unit price
preSet for the transmtted control data. 7. The soci a

i nfrastructure control system 5according to claim1 or 2, wherein if a
failure has occurred in reception of the transmtted control data, the
control unit autononously controls the social infrastructure based on the
detected event information. 8. The social 4hfrastructure control system 10
according to claiml1 or 2, wherein the upper |ayer control system conprises
a cloud conputing systemincluding a database configured to store the event
information. layer control smystgme s®tal infrastructure control system
15according to claiml1l or 2, wherein e sensor detects_.the event

th
information for eacht™i Hprtlefielyeota%eti GPRFRP+aSYFLEPurBSIBFSd FP&r ent
types, t he upl oad. unit upl oads the event,information 20detected

for each of thékﬁﬁhﬁﬁ TY° D" Sottar IH r%%?r?ﬁﬁ?ﬁ%%?séﬂﬂ Unit. i he system
further conprises a:gangg%gggécyg%tiggggégyﬁggu£g DBn ggltp?ggggrallty of

soci al infrastructures based on e upl oaded event T nforimma 5f or each

of the plsural ity of K¢ aéoiétﬂ‘gdﬁ§tf Uot U Seyrther cdfprfssggver of upper
| ayer control systemconfigured to be capable of communicating with a | ower
a storage unit configured to store a plurelity of
optimization algorithm; and
a read unit configured to read the optimization
algorithm of a target social infrastructure from the

10 storage unit, wherein

the data processing unit optimizes the event
information based on the red optimization algorithm and
generates the control data for each social
infrastructure.

15 4. The social infrastructure control system
according to claim 3, wherein the read unit reads the
optimization algorithm of the target social
infrastructure in accordance with an individual need of
the social infrastructure.

20 5. The social infrastructure control system
according to claim 3, wherein the social infrastructure
is controlled by one of the control system, and

the read unit reads the optimization algorithm of
the target social infréstructure based on a layer of

25 the social infrastructure.

6. The social infrastructure control system

according to claim 1 or 2, further comprising a charge



49 | ayer control systemincluding a control apparatus configured to control
a social infrastructure based on control data or event information of the
social infrastructure, the server of upper |ayer control 5system

conpri si ng: a collection unit configured to collect event

i nformation concerning event of the social infrastructure fromthe | ower

| ayer control system a database configurétfto store the collected event
10i nformati on; a data processing unit configured to generate, based
on the event information stored in_ the dat abase, control data used to
control the sod?%ﬂaQ%WQ%EtWQkﬁLﬁ%ﬁfh%@rQ@at@r%ﬁ@ﬁﬁ@sFBﬁrﬁhﬂg ééhﬁlgured to
transmt the control data to, the control apparatu The server
of upper |ayer R&GIRT AT by REBTYi PEEEOT cFaF r’r@i@ tfﬁ?’csrﬁé?t%%nprl sing: a
storage unit confug%red to store an optim zation 20al gorithmfor each of a
plurality of |dcdl " and a read unit configured to read the

i 5 ot ECo g e O
5 according to claim 1 or 2, wherein if a failure has
occurred in reception of the transmitted control data,
the control unit autonomously controls the social
infrastructure based on the detected event information.
8. The social infrastructure control system
10 according to claim 1 or 2, wherein the upper layer
control system comprises a cloud computing system
including a database configured to store the event
information.
9. The social infrastructure control system
15 according to claim 1 or 2, wherein
the sensor defeéts the event information for each
of a-plurality of social infrastructures of different
types,
the upload unit uploads the event information
20 detected for each of the plurality of social
infrastructures, and
the system further comprises a management unit
configured to manage the plurality of social
infrastructures based on the uploaded event information
25 for each of the plurality of social infrastructures.

10. A server of upper layer control system

configured to be capable of communicating with a lower



. 25information stored in the database based on the red optim zation

al gorithm and generates the control data for each |ocal system 50

12. The server of upper |ayer control system according to claim1l1l, wherein
the read unit reads the optimzation algorithmof the target |ocal system
in accordance with an individual need of tP% | ocal system 513. The server
of upper |ayer control system according to'tlaim1ll, wherein when the
plurality of |ocal systens are hierarchically forned into a plurality of

| ayers, the read unit reads_the optim zation algorithmof the target |ocal
system based 10GH & IG5RTToF THEt¢BCANCSYStRA @ CONtro442PRAEAERPyer of
upper layer control, system according to claim 10 quthe conprisi,ng_a
charge managemerit™uhy r%@n??gﬁ?%ﬁr?g ﬁaﬁ%ﬁéagké?afﬁa HngHBEQEESSH Puni t
price preset for t r ifie o] . . A;server of

| ower | ayer coﬁ%?ggg%§§?£§$2%%f?6%$§d9%%8£39g%§%b?£ B?ecégﬁﬁﬁ?cating W th

an upper |ayer gontrol, systemthat geperates goptrol,gdatacbe centrolling a

. : r@%
soci al infrastructure, the setver of 20l ower [ayer control system

conpri si nig: systefddBReti Omynit configured to collect event information
concerning event of the social infrastructure; a transm ssion unit

configured to transmtcéhee2bLohl esiedcenénurafiotontodbeto thenupper | ayer
control system
information concerning event of the social
infrastructure from the lower layer control System;
a database configured to store the collected event
10 information;

a data processing unit configured to generate,
based on the event information stored in the datahase,
control data used to control the social infrastructure;
and

15 a transmission unit configqured to transmit the
control data to the control apparatus.

11. The servef of upper layer control system
according to claim 10, further comprising:

a storage unit configured to store an optimization

20 algorithm for each of a plurality of local systems; and

a read unit configured to read the optimization
algorithm of a target local system from the storage
unit, wherein

the data processing unit optimizes the event

25 information stored in the database based on the red
optimization algorithm and generates the control data

for each local system.



~a reception unit configured to receive the control 51 data transmtted

fromthe upper layer control system and a control unit
configured to control the social infrastructure based on the received
control data or 5the event information. 16. The server of | ower

| ayer control system according to claim 15, wherein if a failure has
occurred in reception of the control data,SQhe-server of |ower |ayer
control system autononously controls the 10social infrastructure based on
the coll ected event information. 17. A control nethod which is
applicable for a socldl iBhraseryeruré eBREKollagpst eANitieOludivagean upper
| ayer control systemand a |ower |ayer control system 15the nethod
conpri si ng: accopipu@t Fagclaymt hes | vhRFCEBNERBI re9dt BRY tevBAfsS the
information with detectinnggfnt concerning a social _infrastructure;

e

upl oadi ng, by tPRNBWERt gBRt o 8§s¥gﬁ]t?ﬁ%@@n%oFﬁﬂoF%ﬁFFBano t he

upper layer conllol systemvig a telecomunicalion Ling, ..., 9?%%2%?'?9’
by the upper |ayer control system ¢ont rof“aatause o control € soci al

infrastructure based;gn thg.ewentLnter (BHLON] 2 gaLr ARRFLYT 1Ry, the upper
| ayer control system
according to claim 11, wherein when the plurality of
local systems are hierarchically formed into a
plurality of layers, the read unit reads the
optimization algorithm of the target local system based
10 on a layer of the local system.

14. The server of upper layer control system
according to claim 10, further comprising a charge
management unit configured to manage charging data
based on a unit price preset for the transmitted

15 control data.

15. A server of lower layer control system
configured to be capable of communicating with an upper
layer control system that generates control data for
controlling a social infrastructure, the server of

20 lower layer control system comprising:

a collection unit configured to collect event
information concerning event of.the social
infrastructure;

a transmission unit configured to transmit the

25 collected event information to the upper layer control
system;

a reception unit configured to receive the control



the control data to the I ower | ayer control systemvia the

t el Ecommuni cation line; and 52 controlling, by the | ower |ayer
control system the social infrastructure based on the control data or
event information. 18. The control nethod according to claim
17, 5Swherein the generating conprising: reading, froma storage unit

configured to store a plurality of optinization algorithm the optim zation
al gorithmof a target social infrastructure; and optim zing the event
information based on the red 10optim zation algorithmto generate the
control data fotatench Fouialtehf Fe@mriuke ureper layer 19onfhel ce¥eE8l/ met hod
according to claim 17, further ‘conprising managi ng, by the upper | ayer

cont rol systenﬁ”&harging data based on a unit price preset for 15the
transmtted control data.

. 20. A_control nethog mgigp is a Eicable
for an upper |ayer d%ﬁf??ﬁr%§s¥%h¥iﬁ%?ghﬁﬂfﬁg PR G°8btPal ﬁfF8§E$ cture
trol t t hat i.ncl ud t.h I trol t I
Cayer contr ol Sye e DOt T HTIHE G CoRt r BT e f Aot FBh7 car o
contr ol a sociﬂ!grggéggrfggég g§§§d on control data or event information

of the social in rastructure,rﬁﬁe met hod conpri si ng:
16. The server of lower layer control system

acpording to claim 15, wherein if a failure has
occurred in reception of the control data, the server
of lower layer control system autonomously controls the

10 social infrastructure based on the collected event
information.

"17. A control method which is applicable for a
social infrastructure control system including an upper
layer control system and a lower layer control systenm,

15 the method comprising:
outputting, by the lower control sysfem, event
~information with detecting event concerning a social
infrastructure;
uploading, by the lower layer control system,
20 event information to the upper layer control system via
a telecommunication line;
generating, by the upper layer control system,
control data used to controcl the social infrastructure
based on the event information;
25 transmitting, by the upper layer control system,
the control data to the lower layer control system via

the telecommunication line; and



~generating, based on the event information 25concerning event of the social
infrastructure, control data used to control the social infrastructure; and
transmtting, via a telecommunication line, the 53 control data to the
| ower | ayer control system 21. The control nethod according to claim
20, wherein the generating conprising: reading, froma storage unit
configured to store a 5plurality, of optimZation algorithm the
optim zation algorithmof a target social infrastructure; and
optim zing the event infornmation based on the red optimzation algorithmto
generate the controlCatactbingachy sbeeal ovarr A3YetcEQREro1022st¥Re control
nmet hod according to claim 20, further conprising managi ng charging dat a
based on a uni ttf iSQE iR lesHit FaFt ARt Y FankaTed eol cbRe roP BaP 4. 9233 AT
control nethod which s %gﬁéicable for a 15l ower |ayer control system

i npl ement ed i n & YcidHformation.
18. The control method according to claim 17,
5 wherein the generating comprising:

reading, from a storage unit configured to store a
plurality of optimization algorithm, the optimization
algorithm of a target social infréstructure; and

optimizing the event information based on the red

10 optimization algorithm to generate the control data for
each social infrastructure.

19. The control method according to claim 17,
further comprising managing, by the upper layer control
system, charging data based on a unit price preset for

15 the transmitted control data.

20. A control method which is applicable for an
upper layer control system implemented in a social
infrastructure control system that includes the upper
layer control system and a lower layer control system

20 that include a control apparatus configured to control
a social infrastructure based on control data or event
information of the social infrastructure, the method
comprising:

generating, based on the event information

25 concerning event of the social infrastructure, control
data used to control the social infrastructure; and

transmitting, via a telecommunication line, the



~infrastructure control systemincluding an upper |ayer control system and
the'l ower | ayer control system the nethod conprising:

outputting event information with detecting event 20concerning a soci al

i nfrastructure; uploading the event information to the upper |ayer control

system via a communi cati on network; and controlling the social

infrastructure based on the control data t?&nsmitted and generated by the

upper 25l ayer control system based on the upl oaded event information or the

event information. 24. A program conprising statenments for causing a 54

conputer to per§Urr¥®heddet hodl BetotdVhg toYBReCORLEPAI AESTIMto 23,

21. The control method according to claim 20,
wherein the generating comprising:
reading, from a storage unit cdnfigured to store a
5 plurality. of optimization algorithm, the optimization .
algorithm of a target social infrastructure; and
optimizing the event information based on the red
optimization algorithm to generate the control data for
each social inffastructure.
10 22. The control method according to claim 20,
further comprising managing charging data based
on a unit price preset for the transmitted control
data.
23. A control method which is applicable for a
15 lower layer control system implemented in a social
infrastructure control system including an upper layer
control system and the lower layer control system, the
method comprising:
outputting event information with detecting event
20 concerning a social infrastructure;
uploading the event information to the upper layer
cdntrol system via a communication network; and
controlling the social infrastructure based on the
control data transmitted and generated by the upper
25 layer control-system based on the uploaced event
information or the event information.

24. A program comprising statements for causing a
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computer to perform the method according to one of

claims 17 to 23.



