1 DESCRIPTION Title of Invention: | SCOCI AL ™ I'NFRASTRUCTURE CONTRCL
'SYSTEM SERVER, 5CONTROL APPARATUS, CONTROL METHCD, AND Pﬂ“ﬁﬂmwmmmumcal

Field Enbodi ment s descri bed herein rel ate gener I a
infrastructure control systemfor controlling a 10social infrasbeacture.
Background Art A society (community) where peopte—-tive-is—supported

by a wide variety of social infrastructureg such as electricity,

wat erwor ks, transportation, 15railways, comrunications, and buildings. On
the other hand, recently growi ng awar eness of ecol ogi cal probl ens and
urgent energy situations requirepepesgy ®avimgrin every field of the
society. There is nuch heated debate about how to create a social system
capabl e of 20saving energy w thout forcing people to put up with

i nconveni ences in life. Summary ofiknkenti aavEaehnnrcal Probl em

SOCIAL INFRASTRUCTURE CONTROL SYSTEM, SERVER,
5 CONTROL APPARATUS, CONTROL METHOD, AND PROGRAM

Technical 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 is
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 enefgy 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

R
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In the conventional social system the social 25infrastructures are

‘basi ¢al | y managed and operated i ndependently. In, for exanple, an
electricity infrastructure, energy optimzation control on a nmunicipality
(city, town, or village), region, or household basis is not inplenented
yet, not to nention 2 energy saving on a country basis. It is an object
to provide a social infrastructure control 2system a server, a contro
apparatus, a control nethod, and a program 5Solution to Problem According
to an enbodi ment, a social infrastructure control systemincludes a control
apparat us, a dairebepe,saviensat ,a accoohtegthanisnit, a calculation unit, a
selection unit and a creation unit. 10The control apparatus controls a
soci al infrastructurktofsaaconmiact ytbasedvbaesaf seaiel Thérdatabaserstores
a plurality of nodul es. The sensor detects event concerning the soci al

i nfrastructure,cCanoreb AR, eveR V¥ orFreEPoRrOThaPeaFEEEI oA unit

collects the 15event information fromthe sensor. The cal cul ati on
control method, and a program.

5 Solution to Problem
According to an embodiment, a social

infrastructure control system includes a control
apparatus, a database, a sensor, a collection unit, a
calculation unit, a selection unit and a creation unit.

10 The.control apparatus controls a social infrastructure
of a community based on software. The database stores
a plurality of modules. The sensor detects event
concerning the social infrastructure, and to output
event information. The collection unit collects the

15 event information from the sensor. The calculation
unit calculates a characteristic of the sociél
infrastructure or the community by analyzing the
collected event information. The selection unit
selects a module corresponding to the calculated

20 characteristic from the database. The creation unit
creates the software based on the selected module.

Brief Description of Drawings
FIG. 1 is a view showing an example of a system

acéording to an embodiment.

25 FIG. 2 is a conceptual view showing an example of
a social infrastructure control system according to the

embodiment.



~unit calculates a characteristic of the social infrastructure or the
comminity by analyzing the collected event information. The selection unit
sel ects a nodul e corresponding to the cal cul ated 20characteristic fromthe
dat abase. The creation unit creates the software based on the, selected
nodul e. Brief Description of Draw ngs FIG 1 is a view show ng an
exanpl e of a systemaccording to an enbodigent. 25FIG 2 is a conceptual

vi ew showi ng an exanple of a social infrastructure control system according
to the enbodinent. 3 FIG 3 is a functional block diagram show ng an

exanpl e of a social frfrastiscsiurenconsrgl systrMinsgeordi spowdnghentir st
enbodi nment . FIG 4 is a view show ng an exanpl e of event

5i nfor mati on def:eaiEck hyr aa sensndl S0@frastruct Et& contsoa wyeweshowi ng an
exanpl e of event information 20a stored in a database 20 of a country cl oud
100. _accordidatd tilse af Vi sw ahiowdlhgeanh. exanpl e of a software
10nmodul e group 20b shown in FIG 3.
FIG. 4 is a view showing an example of event
5 information detected by a sensor 50a.

FIG. 5 is a view showing an example of event
information 20a stored in a database 20 of a country
cloud 100.

FIG. 6 is a view showing an example of a software

10 module group 20b shown in FIG. 3.

FIG. 7 is a functional block diagram showing an
example of the main part of a city/town/village-layer
MS 30.

FIG. 8 is a flowchart showing an example of the

15 processing procedure of the city/town/village-layer MS
30 according to the first embodiment.

FIG. 9 is a view schematically showing the gist of
the concept disclosed in the embodiment.

FIG. 10 is a functional block diagram showing an

20 example of a social infrastructure control system
according to the second embodiment.

FIG. 11 is a flowchart showing an example of the
processing procedure of a country-layer MS 10 according
to the second embodiment.

25 FIG. 12 is a functional block diagram showing an

example of a social infrastructure control system

according to the third embodiment.



FIG 7 is a functional block diagram showi ng an exanpl e of the main part of

'a cit'y/town/vill age-Iayer M5 30. FIG 8 is a flowhart show ng
an exanpl e of the 15processing procedure of the city/town/village-layer M
30 according to the first enbodi nent. FIG 9 is a view

schematical ly showing the gist of the concept disclosed in the enbodinment.
FIG 10 is a functional block diagram showyng an 20exanpl e of a soci al
infrastructure control systemaccording to the second enbodi nent.

FIG 11 is a flowhart showi ng an exanple of the processing procedure of a

country-layer M5 10 @georth ngs to e, seconth gnbedérenple 26F| & sd2tivara
functional block diagram show ng an exanple of a social infrastructure

control systempagceardifbd® 4de iwd anbotimene. 4 FIG 13 is a view
showi ng an exanple of a software nodul e group 20b shown in FIG 12. FIG 14

List 3/ I g\rllvcr:]} i/ioln?;ggl_ ?S‘FJ;%‘?“ ap4 ane shomimg: aonaX anpdek ofii abeamashopany eh a
example of the main part of a city/town/village-layer
5 MS 30. |
FIG. 15 is a flowchart showing an example of the
processing procedure of a vendor MS.80 according to the
third embodiment.
FIG. 16 is a conceptual view showing an example of
10 a social infrastructure control system according to the
fourth embodiment.
FIG. 17 is a view schematically showing the main
part of the system shown in FIG. l6.
FIG. 18 is a view showing a social infrastructure
15 control system according to the fourth embodiment.
FIG. 19 is a view showing an example of event
information transmitted from a company MS 1 to a vendor
MS 1 via a telecommunication line of a communication
network NW.
20 FIG. 20 is a view showing an exampie of a software
module group 20b shown in FIG. 18.
FIG. 21 is a functional block diagram showing an
example of the main part of the company MS 1.
FIG. 22 is a functional block diagram showing an
25 example of the vendor MS 80 shown in FIG. 18.

FIG. 23 is a flowchart showing an example of the

processing procedure of the vendor MS 80 according to



M5 30. FIG 15 is a flowhart showi ng an exanple of the processing

'procédure of a vendor MS 80 according to the third enbodi nent.

FIG 16 is a

conceptual view showi ng an exanple of 10a social infrastructure control
system according to the fourth enbodinment. FIG 17 is a view schematically
showing the nain part of the systemshown in FIG 16. FIG 18 is a view
showi ng a social infrastructure 15control System according to the fourth
enbodi nment . FIG 19 is a view show ng an exanpl e of event
information transmtted froma conpany M5 1 to a vendor M5 1 via a

t el ecommuni cat itore Ificiertdf emieoiimenitcati on network NW 20FI G- 20 is a view
showi ng an exanple of a software nodule group 20b shown in FIG 18. FIG 21
is a functional bl ocki@i a2y ains showdhenanl exahe esevwing AR AxpEPLCoPLt he

conpany MS 1.

development of a social infrastructure and a community.

FIG. 25 is a functional block diagram showing an

5 example of a social infrastructure control system

according to the sixth embodiment.

FIG. 26 is a flowchart showing an example of the

processing procedure of the company MS 1 according to

the sixth embodiment.

10 ' FIG. 27 is a view showing an example of

classification of a software module group.

Description of Embodiments

FIG. 1 is a view showing an example of a system

according to an embodiment. FIG. 1 illustrates an

15 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,

20 and a factory via the grid. 1In the next-generation

power grid, distributed power supplies such as a PV

(Photovoltaic Power generation) system and a wind power

plant, battery devices, new transportation systems,

charging stations, and the like are additionally

25 connected to the power grid. The variety of elements

can communicate via a communication grid.

Systems for managing energy are generically called



FIG 22 is a functional block diagram showi ng an 25exanpl e of the vendor M
80 shown in FIG 18. FIG 23 is a flowhart show ng an exanple of the
processi ng procedure of the vendor M5 80 according to 5 the fourth

enbodi nent . FIG 24 is a schematic view show ng an exanpl e of

devel opment of a social infrastructure and a community. FIG 25 is a
functional bl ock di agram showi ng an 5exanplge of a social infrastructure
control system according to the sixth enbodi nent. FIG 26 is a

fl omchart showi ng an exanpl e of the processing procedure of the conpany M5

1 according to £Wg'§i XtRe 8HOALABYEMeAOFEGst2hAsh S aTvkewnshawizrg an exanpl e
of classification of a software nddul e group. Description of Enbodi nents

FIG 1 is a view sbowFngdamexagpveral grsyptemmasaeenddagckowarherbedi nent .
FIG 1 illustrates an 1l5exanple of a system known as a so-called snart
grid. In an existahg griddihexiskeng pheee pkant Soguekaapla, an HEMS
(Home Energy Management System) for an ordinary
5 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
10 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
15 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
20 or a customer participating-type energy supply/demand
system by bidirectional cooperation of customers and
companies.
A social system offers comforts and conveniences
to the social life via social infrastructures
25 represented by the above-described smart grid. The

social system in the future needs to achieve a social

target such as energy saving by organically combining



nucl ear power plant, a thermal power plant, and a hydroel ectric power plant
are connected to various customers such as an ordi nary household, a
bui l di ng, 20and a factory via the grid. In the next-generation power grid,
di stributed power supplies such as a PV (Photovoltaic Power generation)
system and a wi nd power plant, battery devices, new transportation systens,
charging stations, and the like are additidnally 25connected to the power
grid. The variety of elenments can conmunicate via a conmmunication grid.
Systens for managi ng energy are generically called EMS s (Energy
Managenent Systens)ditbesEMbogialeiafasstitueduiretouséver ahfgroaps onn
accordance with the scale and the Iike. There are, for exanple, an HENMS
(Home Energy MapageaeninSystehhofiogian, ocdinmanycBlicwseliekctdnandgaeBENS
(Bui | di ng Energy Managenent System) for a building. There al so exist an
MEMS (Mansi on Emedgyh®hhageren? Spsied) indraafrapgaireefONksgse SYStERVE
(Communi ty Energy Managenent System) for a community, and a FEMS (Factory
Energy Managenep€cad$yBeehy PBr cRPOPHERERY. CRPARLENELgFCepingi 288ifon control
is inplenented b causingéﬁhese syste ooperate. According to these

systens, an advahtRicEol avageﬁﬁéﬁggggﬁeESH'be perforned between the
15exi sting power plapts, Hhe diStLbRUEdROWRE,SWRIIEY an exanple of
- a social infrastructure control system according to the
embocdiment. In this embodiment, the social
infrastructure control system is formed into a logical
10 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
of the hierarchy is not limited to three. An
15 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
layer and a lower layer. FIG. 2 shows the upper layer,
20 the intermediate layer, and the lower layer in
correspondence with hierarchical administrative
sections, that is, country, prefectures, and
cities/towns/villages, respectively.
In this embodiment, a form in which each layer has
25 been Cloud-ized will be considered. As is known, a
cloud computing system comprises a computer 2 and a

‘database DB. The computer 2 can comprise either a



the renewabl e energy sources such as sunlight and wind force, and the
custoners. This allows to produce a power supply service in a new and smart
form such as an energy supply systemmainly using a natural energy 20 or a
custoner participating-type energy supply/demand system by bidirectional
cooperation of custonmers and conpani es. A social systemoffers
conforts and conveni ences to the social li8e via social infrastructures
25represented by the above-described smart grid. The social systemin the
future needs to achieve a social target such as energy saving by

organi cally comBifying comgieediderse socdad ty b f astmucter es ushag

i nformati on processi ng technol ogi es, communi cation technol ogi es, and the
like. A social dafamsdd uedninsg: qomnividdedyist eonaccomnpliter t?d @h enbodi nent
capabl e of solving this 5problemw || be described bel ow. FIG 2 is
a conceptual videve tshidwitned atro examplea bity @bctamPiig¥as?ructure control
system according to the enbodinent. In this enbodi nent, the soci al
infrastructure cont reefeysiemie FBFned: i Bh® &OVeEi tay<iofPBParchfcil
structure. FIG 2 illustrates a forn1inc|uding,not.ong%dan ugggEaHayer and
a |l over layer HARIMRDL oV §reRrFRENed el T ayef P bMRr T han“thé Tppef | ayer and
hi gher than the |ower |ayer. The punper ,of | of t i eFa LS not
linmited to thré@?f¢%§ﬁ5%¥E%¥?%ctugegf%%?uﬂ%ngggég?n{%rﬁgaﬁagg Fgggﬁhﬁéving
a nultilayered structure can_al so_be i npl d.  Reye , ahl bs al so
possible to fcwﬁh%1%%ﬁ?%&ein??a§t?h§ UP% %gﬁgﬁgl %@ggeﬁéggﬁp?Pgiﬁg only an

upper |ayer and, g r laye 2, shQust tbeqsppBs sk aysr ardot he
i nternedi ate Iéﬁ¥+€gﬁd iﬁ% %%ﬂ£$g%5yer I n correspondence w th hierarchical

aqn?niStratiVe_?f@&i@@é’iﬁhéécﬁsclé@&ntrThePE@é@@hglealoaﬁd are _
cities/towns/villages, respectively. In this enbodinent, a formin which
each | aygf has connected via a telecommunication line of a
communication network NW and cooperate with each other
in the layer.
The intermediate layer controls the lower layer as
a logical upper layer. For example, the A city and the
15 B city are controlled by an X prefecture, and the H
town and the I county are controlled by a Y prefecture.
Each of the X prefecture and the Y prefecture also has
been Cloud-ized and comprises the computer 2 and the-
database DB. The X prefecture and the Y prefecture are
20 also connected via a telecommunication line of the
communication network NW and cooperate with each other.
The upper layer controls the intermediate iayer as
a logical upper layer. For example, the X prefecture
and the Y prefecture are controlled by the country.
25 The 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



25 been Coud-ized will be considered. As is known, a cloud conputing
systém conpri ses a conputer 2 and a database DB. The conputer 2 can
conprise either a 8 single conputer or a plurality of conputers. The

dat abase can be provided in one conputer 2 or distributed to a plurality of
computers 2. Referring to FIG 2, the lower |ayer conprises a 5regiona
systemforned in a region including social ganfrastructures. A cloud is
formed in each of regions, for exanple, an Acity, a B city, an H town, and
an | county. The conputer 2 and the database DB are provided in each cloud.

The regional cl ggdshar eoARAG6ANREEEBH Mib@wd rkeNACoONMaUReGalricord intthedfala
communi cati on network NWand cooperate with each other in the | ayer.

The intermedi at gobayer geoshr ebsthbBeclowar okayge agppard agiyeal tuppespreayer .
For exanple, the Acity and the 15B city are controlled by an X prefecture,
and the H town andathe toaaumiyycavadcanodrol Redelfyran¥epmneimeatalr €00Edsh of
the X prefecture and the Y prefecture also has been O oud-ized and

conpri ses the compaheto2eand theudabdbabe DBLeThedXapeeflestewr €cand the Y
prefecture are 20al so connected via a tel econmuni cation line of the

comuni ca®i on nexmEERSNItaRd eobBpefaréuket Rlereh280her A referenge upper

| ayer controls the internediate | ayer as a | ogical upper layer. _For
exampl e, the X prBe&atupBOahd FRESK EPePéEPquoégeogoﬁgﬁoﬁP & Ty e

country.
y to express it as a city cloud 300.

All of the country cloud 100, the prefecture cloud
200, and the city cloud 300 can have social
10 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
cloud 200. 1In this case, the city cloud 300 can be
fegarded as a regional system, and the country cloud
15 100 or the prefecture cloud 200 can be regarded as an
upper system. Consider a form in which a social
infrastructure of the prefecture cloud 200 is
controlled from the country cloud 100. In this case,
the prefecture cloud 200 can be regarded as a regional
20 system, and the country cloud 100 can be regarded as an
upper system. |
[First Embodiment]
FIG. 3 is a functional block diagram showing an
example of a social infrastructure control system
25 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



25The country al so has been C oud-ized. Qther countries can also exist in
'the upper layer. The countries can cooperate with each other via a

tel econmuni cation line 9 of the comunication network NW A reference
nuneral 100 is given to the cloud of the upper layer to express it as a
country cloud 100. A reference nuneral 200 is given to each cloud of the
internedi ate | ayer to Sexpress it as a prefgcture cloud 200. A reference
nuneral 300 is given to each cloud of the lower layer to express it as a
city cloud 300. Al'l of the country cloud 100, the prefecture cloud

200, and the cipyceberdr300aGap Raneqgsnehal siQiafr &9t huet ur estaberiseexanpl e,
consider a formin which a social infrastructure of the city cloud 300 is

controlled fromyphe godntyycthadd3d@0eekabhe speef et wiet atliownd t20@he n this
case, the city cloud 300 can be regarded as a regional system and the
country cloud 153@0unttthecppeteesurnecttgddoRBlvéanabe-negarded as an upper
system Consider a formin which a social infrastructure of the prefecture
cloud 200 is coméanagémentropstbe 80uner yatbkbadel1d0., kmd ki loaseithef
prefecture cloud 200 can be regarded as_a regional 20system and the
country choud 180céah befreghrdetuassaflupperisystem [First Enbodi ment]

For the sake of brevity, the management system
will be referred to as MS hereinafter. The country-
layer management system 10 will be referred to as the
country MS 10. The prefecture-layer management system

10 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
MS comprises a computer as hardware. The computer can
comprise either a single computer or a plurality of

15 computers.

In the first embodiment, each of the country MS 10
or the prefecture MS 60 has the position as a server.
The city MS 30 has the position as a control apparatus.

The social infrastructures 51 to 5n include, for

20 example, a water supply grid, a cold/heat source plant
system, an electricity grid, a traffic network, a
medical system, a store network, a building system, a
home energy management system, a factory system, a
content distribution system, and a railway network.

25 Note that the social infrastructures are not limited to
those.

The country cloud 100, the prefecture clouds 200,



FIG 3 is a functional block diagram show ng an exanple of a soci al
infrastructure control system 25according to the first enmbodi ment. A
country cloud 100 conprises a country-Ilayer managenent system 10 and a
dat abase 20. A prefecture cloud 200 conprises a 10 prefecture-|ayer
managenent system 60 and a database 70. A city cloud 300 established in
relation to the conmunity conprises a cityftown/vill age-I|ayer

managenent system 30, a database 40, and a plurality of 5social
infrastructures 51 to 5n. For the sake of brevity, the managenent

systemw || be #.ef %H@dcigy as1 Mibesed naf& econdbet 6qubbr yakayethranagenent
system 10 will be referr to as the country Ms 10. The prefecture-I|ayer

managenment systigis 460 vbhhubecsefenretnés as the poehecioaeid® 60. The
city/town/vill age-l ayer managenment system 30 will be referred to as the
city M5 30. Thenewmnagenemnt Syls¢ eovivBug bopt i sesnat eonpulNér iasahar dware. The
conputer can conprise either a single conputer or a plurality of
15conputers. guarantesheypérsetepbodiapableeaéhgsfrgReeedlft 2y MS 10 or
the prefecture M5 60 has the position as a server The city M5 30 has the
posi tion s a<ﬁﬁﬂ¢kﬁe%p%%m®ﬁﬂécaqh%nSB%F%I Fﬂ@@%@%FﬁEiﬂPegagfcﬁayﬁn

cystem an el oct | SR LE I O Ehe  APFIEE et hof R Sas Ea L8 SopEramn st or e
netvori 2 DUl gL 0g. SYPLEhn S BEVE L TEOREEIEILoBHALT 2 hashry
(Virtual Private Network) formed in an IP (Internet
Protocol) network can also be included in the category
10 of the network of this type. The communication network
" NW can also be included in the social infrastructures,
as a matter of course. A telecommunication line of the
communication network NW can guarantee a real time
characteristic concerning, for example, transmission
15 (upload) of event information from the lower layer to

the upper layer.

The event means a short-term or long-term change
of state and the state itself of each social
infrastructures 51 to 5n. The event information means

20 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
created on the basis of the signal.

Fach of the social infrastructures 51 to 5n of the

25 city cloud 300 established in relation to the community
comprises the sensor 50a and an actuator 50b. The

sensor 50a detects, for example, event information



25Not e that the social infrastructures are not limted to those. The
country cloud 100, the prefecture clouds 200, 11 and the city clouds 300
are connected to each other via the tel ecomunication lines of the

comuni cati on network NW The commruni cation network NWis a guarantee-type
‘network capabl e of guaranteeing a 5required comunication band

(communi cation capacity). An exanple of the network of this type is a

dedi cated line using an optical communication technique. A VPN (Virtual
Private Network) forned in an IP (Internet Protocol) network can al so be

included in the cat eeggtrcl}/ntcoeggsé ealnej%]ryplrgs@;l#@&%.typ@ltgpﬁaggmmcati on

u
net wor k N\Ncan%ls% ed 1n the social Infrastructures, as a matter

of course. A teleco i i i i i
HE catd ongdidie ofddier conmahsat benraesveaked\acan
guarantee a rea S iTve characteri stic concerning, for exaﬁple, transm ssi on

15(upl oad) of ewent,infpramtion {1 omthest ovetutayer Tihathesuppee | ayer
The event nean?wé short-term or |ong-term change of state'andthe st;te.

20851 gnal det St At U Rt o By & senoor Boa o corcFRfonation means
5 state of a social infrastructure and converting it into
a numerical value or data. A surveillance.camera can
also be included in the category of the sensor 50a.

The actuator 50b controls the control target based
on a given control signal. The actuator 50b is, for

10 example, a motor that opens/closes a valve provided in
the purification system of a water supply
infrastructure. The actuator 50b drives the motor
pased on a control signal that designates the degree of
opening of a valve, thereby controlling the degree of

15 opening of the valve and the flow rate of water.

The city MS 30 comprises, as processing functions
according to the embodiment, a control unit 30a, a
collection unit 30b, an upload unit 30c, a calculation
unit 30d, a selection unit 30e, a doWnload unit 30f, a

20 creation unit 30g, and a setting unit 30h.

The control unit 30a gives the actuators 50b
control instructions based on, for example, control
data received from the country MS 10 or the prefecture
MS 60 or control data created by itself, thereby

25 cdntrolling the social infrastructures 51 to 5n.
Examples of the control instructions are control

signals to control the degree of opening of a valve in



provided in each of the social infrastructures 51 to 5n. O, the event
information nmeans all information created on the basis of the signal. Each
of the social infrastructures 51 to 5n of the 25city cloud 300 established
inrelation to the community conprises the sensor 50a and an actuat or 50b.
The sensor 50a detects, for exanple, event information 12 unique to the
social infrastructure. Alternatively, thelsensor 50a detects event
information related to a plurality of social infrastructures.. That is, the
sensor 50a can be any neans capabl e of detecting the 5state of a soci al

infrastructure gpd gconvertingddriotera awetheatovat lenospdatiact Ache
surveill ance canera can al so be included in the category of the sensor 50a.

The actuator 50 cuBdOl s ddengontvertéar geta basetioniafgavenuconteol
signal. The actuator 50b is, for 10exanple, a notor that opens/closes a

val ve provided in thenpucéddtcat i onisy3bencontaohat ehesapphiyli nfrastructure.
The actuator 50b drives the notor based on a control signal that designates
the degree of opehiawtnictunes Vel thebebyasedt pol FPAEWERE- de§hat of-
150peni ng of the valve and the flow rate of water, | The %t M5 30
conpri ses, as prioeessing!s urtisnd %@@BFH?ﬁgCPﬁpFﬁélBﬁbBaFnﬁﬁ%,wérSOntro
unit 30a, a collection unit 30b, an ughoad unit.30§ angghcggagion uni t

30d, a sel ecti d¥imithabetha ebwil Y8dSOnMeY3Bf, 1APS6RFESE oR>uRi t 309, and

a setting unit 30h. , The control unit 30 ives. t t ors 50b
control instrud®¥FRsS HEREdEGHCTtFIR EQQESFB}n%oﬁPgo¥§SXtgﬁnge?ggd fromthe

country M5 10 or the.prefecture, L QF 360NEHAh cdaka GLaat th foymats e |
t her eby 25 controlli%get %E%§8?5g§i§8%gsgﬁuctureg 51 Fo 5n. Exanpl es of the

control instrucflons: a4€,50PhEokeg58PaE8at 0 AaNLREI cbhtudegaedoal opening
of a valve in
10 protocol associated with the data collection, ECHONET,
ECHONET Lite, ZigBee, Z-Wave, KNX, or the like is
usable. As the communication layer of the lower layer,
wired LAN such as Ethernet, power line communication,
wireless LAN, Bluetooth, or the like is usable.
15 The upload unit 30c transmits the event
information detected by the sensor 50a to the country
MS 10 of the country cloud 100 or the prefecture MS 60
of the prefecture cloud 200 via the telecommunication
line of the communication network NW. That is, the
20 upload unit 30c transmits the event information via the
telecommunication line of the communication network NW.
A public network or a leased line is sufficient as the
telecommunication line. A signal line which can
transmit the signal concerning event information is
25 sufficient as the telecommunication line.

The event information is written in, for example,

the payload of an IP packet and sent to the



13 the water infrastructure and the rotation speed of the air conditioning
invefter in a public infrastructure. The control unit 30a controls
the social infrastructures 51 to 5n based on software. That is, 5the city
M5 30 is a conputer conprising the software. Note that the city M5 30 may
be inplenented as a processing function concerning the city cloud 300. The
collection unit 30b collects event infornetd on detected by the sensor 50a.
As the comuni cation 10protocol associated with the data collection,
ECHONET, ECHONET Lite, ZigBee, Z-Wave, KNX, or the like is usable. As the

communi cati on | ayghuref cdfeoh onetwdayeny. wi Fed &ddinplieh asmi&lhécaet, power

| i ne communi cation, wireless LAN, Bluetooth, or the like is usable. 15The
upl oad unit 30cddansdi is ddeceviead 1nfonenlPopadketceedtbhg the sensor 50a
to the country Ms 10 of the country cloud 100 or the prefecture Ms 60 of

t he prefectheedésu&héﬁﬁbwiaddhesSeleﬁbﬂngﬂﬂnérYoMSIﬂgeaﬁﬂ the

comuni cation network NW That is, the 20 upload unit 30c transmts the
event informatiprefeatthe M@l eQorpanrehieeh PYABLOENFAEMRENATINP¥at i on
network NW A public network or a |leased line is sufficient as the

t el econmini cat i 8¢ nENI ALRE ghBI PAFR&Cwhi ch can transnit the signal

The event i nf or mat | GAPFSCaR FELALPR. UPOF GRdnBl 8 JERE oy oSSt an 1P
packet and Senti%fb%£§%ion collected by the collection unit 30b, and

calculates the characteristics of the social
infrastfuctures 51 to 5n. The characteristics of the

10 social infrastructures are, for example, various kinds
of information such as the geographical conditions,
environmental conditions, and operational conditions
that can be expressed as numerical values. That is,
any information capable of representing the

15 characteristics of the social infrastructures can be
used. |

For example, the environmental conditions of a

social infrastructure formed near the sea are different
from those of a social infrastructure formed in a

20 mountain village, as a matter of course. For example,
the atmospheric temperature variation, the amount of
sunshine, the monthly average rainfall, and the like
are different, and the differences are reflected on the
event information. For example, the amount of

25 electricity generated by a photovoltaic power
generating system is expected to be larger in a region

with much sunshine than in the other regions. For this



14 communi cation network NW For exanple, a nulticast address is described
in the IF packet as the destination address. The country M5 10 and the
prefecture M5 60 can col |l ect event information by 5receiving the |F packet.
The cal culation unit 30d anal yzes the event information collected by the
collection unit 30b, and cal cul ates the characteristics of the social
infrastructures 51 to 5n. The characteristiés of the 10soci al
infrastructures are, for exanple, various kinds of information such as the
geographi cal conditions, environnental conditions, and operational

condi tions that reapohe e¥presagedudsdnidebiptdmival uee cheatgyi s, any

i nformati on capabl e of representing the 15characteristics of the social

i nfrastruct urescoanuhptisednekds exappleicuiaréyyhegempetrdlo roandie ifons of a
social infrastructure forned near the sea are different fromthose of a
soci al infrastroefueetfiogpméd.in a 20nountain village, as a matter of

course. For exanple, the atnospheric tenperature variation, the anmount of
sunshi ne, the nont hl flaganagd vedivnf 4N @ 9@ ithe Wijtke Maycd digindident OB t he
differences are reflected on the event information. For eﬁanple, t he anmount
of 25el eciricitycgeRBr ated By 9dTphSCOVYPES 8SFEwEP control & water

infrastructure is expected to have performance

H

different from that in other regions. The calculation

unit 30d analyzes the collected event information,

thereby calculating the characteristic on the social
10 infrastructure community basis.

Otherwise, the calculation unit 30d analyzes the
event information collected by the collection unit 30b
and calculates the characteristic of the social

- infrastructures 51 to 5n themselves or the
15 characteristics of domains as the targets of the social
infrastructures 51 to 5n.

The social infrastructure target domain is a
concept that means, for example, a social domain
serving as the control target or management target of

20 each infrastructure. For example, the domain of an
electricity infrastructure corresponds to power
consumption in each home, power distribution control
based on it, the power production amount, the state of
the power distribution network, or the like.

25 Especially, a community including a social
infrastructure can be regarded as the target domain of

the social infrastructure control system.



generating systemis expected to be larger in a region wth nmuch sunshine
than'in the other regions. For this 15 reason, software used to optim ze
t he energy consunption needs to particularly have performance for
reflecting it. Alternatively, in aregion with nmuch rainfall or a 5region
near a dam software used to control a water infrastructure is expected to
have performance different fromthat in otywr regions. The cal cul ation unit
30d anal yzes the collected event infornmation, thereby cal culating the
characteristic on the social 10infrastructure comunity basis.

Qtherwi se, the calcukgtiep, ugkim3Pd apal ¥zesttheieyenhrirakeriRitiueR,
collected by the collection unit 30b and cal cuiates the characteristic of
the social infrastragtusesepilst 0cSnot hensetyegeor dbneidbanbanacheristics of
domai ns as the targets of the social infrastructures 51 to 5n. The soci al
infrastructure ¢4 gettdoidt ek sandcoanaephcyhat peaas, cbosumpanpheand soci al
domai n serving as the control target or managenment target of 20each

i nfrastructure.céoresxanpl £o0 the demdéncef oénael éntreebey innthasdegetur e
corresponds to power consunption in each hone, power distribution control
based on §t, theopdeer peeducteoarakbont ampHetspaPBIoViERe2PonBFrease

di stribution network, or the Iike. 25Especiall a co nity includi
soci al in the number of installgd PV systems, the c%ncept o%ng a
the amount of reverse power flow, and the like. The

characteristics of the target domains of a social
- infrastructure can also be regarded as the
10 characteristics of the community or can be regarded to
have a close relationship with the characteristics of
the social infrastructure itself.
The selection unit 30e selects a software module
according to the characteristics calculated by the
15 calculation unit 30d from a software module group 20b
stored in the database 20 of the country cloud 100.
That is, a software module according to the
characteristics of a social infrastructure or the
characteristics of the target domain of the social
20 infrastructure is selected. That is, a software module
suitable for the social infrastructure is selected. 1In
particular, the selection unit 30e periodically or
irregularly repetitively executes the software module
selection in accordance with a change in the
25 characteristics, which occurs, for example, over time.
The download unit 30f downloads the software

module selected by the selection unit 30e from the



dgnfrastructure can be regarded as the target donmain of the social
infrastructure control system 16 In, for exanple, an electricity
infrastructure, the characteristics of the target domain nmean the
characteristics and tendency of power consunption and correspond to the
tendency of an increase in the door- 5to-door power generation anount al ong
with an increase in the nunber of installe&d PV systens, the concept of the
amount of reverse power flow, and the |ike. The characteristics of the
target domains of a social infrastructure can also be regarded as the

10characteri stigs. of;dhe comid Yo DFy 089 b vegatdedtébebameunichbsen
relationship with the characteristics of the social infrastructure itself.

The sel ection upife 300 sl edtinen 5edt e eneodot e Bécor @hag te,t hke
characteristics cal culated by the 15cal culation unit 30d froma software
nodul e group 20dpstwied nodihe databasered Hfomheheodatrpagrodd 108. That
is, a software nodul e accordi ng to the characteristics of a social

i nfrastruct ure e t el etemact sed st buslbret hk Ehe gEPTHBRAFATHP Nt RELYBEKal

- 20infrastructure is selected. That is,_a software nndulg suh%aﬁgg for the

soci al i rffrast rNiét urkhé sceepeiedunih paFt FelPAReSt hBSs8PEBL PR NI t 30e
periodically or irregularly repetitively executes the softyare_mpdul,

sel ection in actoftEmER HP Bl%gcﬁﬁnﬁée?%etﬁ§e2§8ﬁgwggFeggsﬁﬁcsF thC%

occurs, for exagglg,nggr %ﬂfg'creation is similar concept as
compiling or building in application development.

Especially, for example, every time the selection

10 unit 30e executes software module selection, the
creation unit 30g updates the software by the
downloaded software module.

The setting unit 30h sets the parameters of the
selected software module in accordance with the

15 calculated characteristics. That is, many software
modules have parameters capable of adjusting the
functions of the software modules. The setting unit
30h manipulates the parameters, thereby making the
software match the characteristics of the community.

20 The database 40 stores event information 40a. The
event information 40a is information detected by the
sensor 50a. That is, the city MS 30 transmits the
‘event information 40a collected by itself to the
country MS 10 and also locally stores the event

25 information 40a.

The country MS 10 is connected to the city MS 30

via the telecommunication line of the communication



The downl oad unit 30f downl oads the software nodul e selected by the
selection unit 30e fromthe 17 database 20 to the city M5 30 via the

tel econmuni cation |ine of the communication network NW That is, the
software nodul e is acquired fromthe database 20 via the tel ecomrunication
| ine of the communication network 5NW The creation unit 30g conbi nes the
downl oaded software nodul es to create the Isftware of the control unit 30a.
This creation is simlar concept as conpiling or building in application
devel opnment. Especially, for exanple, every tine the selection 10unit 30e

execut es sof t waiea: w1 sl @Clid ®nthé heo 1 ebdh oaf uai se BOgrupdat eket he
software by the downl oaded software nodule. The setting unit 30h sets the
paraneters of tdiesal®ci®dsofinaras nodubet iol agppedanee. wi Thet Reuntry
15cal cul ated characteristics. That is, many software nodul es have

par aneters capads el ®fisadi st i mgecomeutencthansivncthengobywar BrigdaleSr The
setting unit 30h mani pul ates the paraneters, thereby naking thg saftmare
mat ch the char actereeesTnof fenet tormBrPY ydedotHetBat 8BABETH0CsPBFes event
information 40a. The event information 40a is information dgtected.gy t he

sensor 50a. That0Gs, T €PeytNs 8P tParehPTsSERe®BvBAEYERf OF Ht I'OA ~40a
col [ected by itfggfaég §h€r§8g£££ igﬁ &gigngoglgg b?gggggiﬁﬁokﬁﬁckqgngvent
according to the embodiment.
The acquisition unit 10a acquires event
information transmitted from the city MS 30. The
10 acquired event information is stored in the database 20
as the event information 20a. The event information
20a is obtained by concentratedly storing all pieces of
event information transmitted from the plurality of
city clouds 300 (FIG. 2).
15 The transmission unit 10b transmits, to the city
MS 30, a software module requested by the city MS 30.
The database 20 stores the software module group
20b in addition to the event information 20a. As is
known, a software module is a component, so to speak,
20 which is used to create one piece of software and
serves as an object or entity commen to a plug-in
module or the like. | |
In the above-described arrangement, the city MS
30, the prefecture MS 60, and the country MS 10 are
25 management apparatuses including computers detachably
connected to the telecommunication line of the

communication network NW via interface units 6. The



25i nformati on 40a. The country M5 10 is connected to the city M5 30
via the tel ecommunication line of the conmunication 18 network NWand has
the position of a server for the city M5 30 serving as a control apparatus.
The country .M5 10 is also a conputer that functions by a programor a
processi ng function provided by the country cloud 5100. The country M 10
conprises an acquisition unit 10a and a trlhsm ssion unit 10b as processing
functions according to the enbodi ment. The acquisition unit 10a acquires
event information transmtted fromthe city M5 30. The 10acquired event
information i s cingredein tdre datapaset 26hasrt henevieonsi ohoamatieoda20ae The
event information 20a is obtained by concentratedly storing all pieces of
event informatiasisanshlteetatiomyheapblnadiiyyobfcecoypeteuds 300 (FI G
2). 15The transm ssion unit 10b transmts, to the city M5 30, a software
nmodul e request exkdiided it yhe/B-Boud Themplat abasey 20eBt BA¥s the software
nodul e group 20b in addition to the event information 20a. As.,is known, a

sof twar e nodul €4 ohipohentmrkenent sprakiunobiaht chti 8PEisedt¥o’create
one PLECR Of SOl v, A, PR, 9, 80, OPLSEL B1 MLALY,COTS. 0,8, u3
30, the prefect&geamp é%%n@nghéhgoggygirgnk§ %8a9r§he collection unit

30b, the upload unit 30c¢, the calculation unit 30d, the

selection unit 30e, the download unit 30f, the creation

unit 30g, the setting unit 30h, the acquisition unit

10 10a, and the transmission unit 10b in the system can

easily be understood by those skilled in the art.

FIG. 4 is a view showing an example of event
information detected by the sensor 50a. A smart meter
will be exemplified as the sensor 50a. In this case,

15 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
value of power consumption, and the time stamp of the

20 measurement site.

FIG. 5 is a view showing an example of the event
information 20a stored in the database 20 of the
country cloud.lOO. As shown in FIG. 5, the event
information 20a is stored one-dimensionally as the

25 event information, so to speak, raw data detected by
the sensor 50a. Hence, the database 20 requires a

storage device having an especially large capacity.



25managenent apparatuses including conputers detachably connected to the

t el ecomuni cation |ine of the communication network NWvia interface units
6. The 19 conmputers can carry out their functions on a standal one basis.
Alternatively, a plurality of conputers provided in the cloud conmputing
system may cooperatively inplenent the functions of the city M5 530, the
prefecture Ms 60, and the country M5 10. Hdw to inplenment the control unit
30a, the collection unit 30b, the upload unit 30c, the calculation unit
30d, the selection unit 30e, the download unit 30f, the creation unit 30g,
the setting uniths3¥ndthe @sing i tsomglai $td0da, dandceheat pansailssyon unit
10b in the systemcan easily be understood by those skilled in the art.
FIG 4 is a vi edf shtowtaxge ateexaapl @i of r Bvenedi of ot hat fénuded&et ed by the
sensor 50a. A smart meter will be exenplified as the sensor 50a. In this
case, 15exanpl esrafetdtely twped ofo t¢ensviehete ntbendefeRagee2Phe The
identification information (sensor ID) of the smart neter, the sition

i nformati on (Ieﬂ&%%uﬁi%#ﬁ9¢cﬁ@?%%%e9f0¥h%ﬁet¥P?eleSPW?F&W?atFGE,e?he
nmeasur ed val ue of power consunption, and the tinme stanp of the

20measur ement $¥E2H G 5 is a view showing an exanple of the event

Shown Tn F1G 5, thetBaent T h1or Keer oS04 s Bt 67 4 ane ai redsi onal Iy as
the software module group 20b shown in FIG. 3. The
software module group 20b includes a plurality of
software modules (to be abbreviated as modules

10 hereinafter) each of which provides a unique function.
The actual form of each module can be a code sequence
described in a specific language, binary data decoded
up to a machine language level, or data obtained by
encrypting it.

15 The modules are given, for example, serial numbers
for the sake of discrimination. The modules are put
into unifs on the basis of, for example, a solution
corresponding to each social infrastructure and
managed. In addition, ranks S, A, B,... are set for

20 the units in accordance with, for example, the service
contents, and the modules of each rank can be managed
together. The hierarchical structure is convenient in
managing the variety of ﬁodules.

Each module is updated or upgraded by its vendor

25 (provider). The software module group 20b is thus

extended sequentially. The vendor of each module can

construct a business model that earns a profit by



25event information, so to speak, raw data detected by the sensor 50a.
Hencé, the database 20 requires a storage device having an especially |arge
capacity. 20 Instead of using a single storage device, a plurality of
storage devices distributed on the cloud are preferably used to constitute
t he database 20. The nmass storage device of this type is sonetines called
5Bi gDat a. FIG 6 is a view showi ng 4n exanpl e of the software nodul e
group 20b shown in FIG 3. The software nodul e group 20b includes a
plurality of software nodules (to be abbreviated as nodul es 10herei nafter)
each of which proMatslsy achmidgirey fains¢ toince Thenatiaddryoeneny eawd aodul e
can be a code sequence described in a specific | anguage, binary data
decoded up to anarhckhs ries |dvgulagede@vel , or data obtained by encrypting it.
15The nodul es are given, for exanple, serial nunmbers for the sake of
di scrimination. The hofRiestbee pePrepeBtungt ¥hdh KhBIpasSi SUBFLLPBr 18
exanpl e, a solution corresponding to each socifl infras%ruct re.and 1
managed. | n add@iqofled Pks SIoNT1egy theperiat pypbesg ?hénaﬁ}’%gu?}l Y
accordance with, for_exanple he servi.ce contents, a I f each
rank can “be naﬁ%ﬁ%ﬂlﬁ%dﬁgﬁéﬂﬁO%Wé?hi%?%r%%?c%?g%%%ﬁgtﬁ?%£$§yg§gge§§3gt in
managi ng the variety of. C J p d,or g d by its
vendor 25(provﬁ:eﬁ?%aT%gggggé3%9efﬁngﬁgggg%ﬁu%§2%bg?égtﬁgsxggtg%ggd
sequentially. The vendoryofseach, nodulerGapheopshhust t8 BesipREsonmdel that
y _

earns a profit
from the notified contents.
FIG. 7 is a functional block diagram showing an

10 example of the main part of the city MS 30. The city
MS 30.comprises an interface unit connectable to the
telecommunication line of the communication network NW,
a display unit 34 and an input/output unit 36 which
serve as a human-machine interface to the user

15 (operator), and a storage unit 35 such as a hard disk
drive. ©Note that the city MS 30 can have the functions
according to the embodiment even in a standalone state
in which the city MS is not connected to the
telecommunication line of the communication network NW.

20 The'city MS 30 also comprises the control unit 30a
(FIG. 3) and a program memory 32. The control unit 30a
carries out the function by software 31. The software
31 is created by combing a plurality of modules. The
modules are loaded to the program memory 32 and

25 implement the function of the software 31 by arithmetic
processing of a CPU (Central Processing Unit) (not

shown) .



21 suitably charging a service beneficiary every tinme a nodule is
downl'oaded. I nformation representing what kind of function is

provi ded by a nodule, the serial nunber to individually 5specify each
nodul e, and the updating history are sent to the city M5 30 in the form of
a list or XM. data. The city M5 30 can specify the nodule to be downl oaded
fromthe notified contents. FIG 7 is a f@aictional block di agram showi ng an
10exanpl e of the main part of the city M5 30. The city M5 30 conprises an
interface unit connectable to the tel ecommunication |line of the

communi cati on net workGNWS d sdias fillawchairtt 3hcanidaaren mpamod pit Wit 36
whi ch serve as a human-nmachine interface to the user 15(operator), and a
storage unit 3prsuebsasgaphacedirek odr ithe. cNidtve MShat0 BIFE Ry v 3¢-Ean
have the functions according to the enbodi nent even in a standal g tate
in which the ciEtyskBemdoddmentnne®edd rrd Ghé @I@corﬁmﬁﬁﬁtql&ﬁl he of the
comuni cati on network NW 20The city M5 30 al so conpri ﬁg% the contyol unit
30a (FIG 3) anrdlaepiegeamnferddfyprsntithe ISTRTEAY G (*7508 CoYi e5 out the

of modul B, ThéSHBRUFed -ar ANDAUEd T8 Che BYOUIAM NN 33 And. 251l ereh
Lhe funct 1 on ofthe, soliuerg 31, by ot MHGARFSHIO of a CPU (Centra
characteristics of the social infrastructures 51 to 5n
based on the result of analysis (step S3).

The city MS 30 selects modules corresponding to

10 the calculated characteristics from, for example, a
list (software module group 20b shown in FIG. 6)
notified in advance (step S4). The city MS 30 then
requests country cloud 100 to transmit the selected
modules via the telecommunication line of the

15 communication network NW. The city MS 30 then acquires
the selected modules from the database 20 of the
country cloud 100 (step S5). The city MS 30 combines
the acquired modules and performs processing such as
compiling or building to create the software 31 (step

20 S6) .

Created software 31 is installed in a redundant
computer separately formed to the city MS 30. And, by
invoking the redundant computer after taking over of
the data from the computer under operation, processing

25 of address modification, etc, are completed, the

software is updated without the interruption of

services.



22 FIG 8 is a flowhart showi ng an exanple of the processing
proceédure of the city M5 30 according to the first enbodinment. Referring to
FIG 8, the city M5 30 collects event information detected by the sensor
50a 5(step S1). The city M5 30 anal yzes the collected event information
(step S2) and cal cul ates the characteristics of the social infrastructures
51 to 5n based on the result of analysis (ep S3). The city M5 30 sel ects
nodul es corresponding to 10t he cal cul ated characteristics from for
exanple, a list (software nodul e group 20b shown in FIG 6) notified in
advance (step S4). Thecci?yidG 30i¢heschegaestsl tpunbeyingobde100stoof
transmt the selected nodules via the tel ecommunication Iine of the
15conmuni cat i orteetomrdepWdifmelased VB B0e t¢rpoditrites ThetBbFect ed

nodul es fromthe database 20 of the country cloud 100 (ste 85%. The 8ity
M5 30 conbi nes dntieodictrn t edt o dud g &frh peF ok ARl pFdEERs? ngr%u Rajyze
conpiling or building to create the software 3 eat ed

, 1 (step 20S6). .. - O
software 31 is §iaBteATREIH AL rigttrRRNt Y corbTt ef %’é‘%§¥a‘?’é1f€a?g%rﬁ%da?o t he
ity M5 30. And,_ by i king th dundapt f j f
Che’ data o rom (HEDHpUL ST GETR | DR T obegy; Sgb et PEhhPege™” ©

modi fi cati on, estcg]’e?ﬁcgrég?sn@l cted, 1he sofiyare,is ypdat pdcyefhout the

i nterruption of

Modules are stored for each solution.
On the other hand, each of the communities
(commuhities A to E) is formed as a cloud and functions

10 as a lower cloud relative to an upper cloud which is
belongs to the administration or the vendor. Since the
communities vary widely and have a variety of
characteristics, the necessary solutions are also
different.

15 The calculation unit calculates the characteristic
of each social infrastructure. The solution required
by the community is thus grasped, and a corresponding
module is downloaded to the cloud. This makes it
possible to create software as if it were tailor-made.

20 That is, the event information detected by the
sensor 50a is directly transmitted to the country MS 10
and concentratedly stored, and at the same time,
locally held in the city MS 30. The event information
is analyzed to calculate the characteristic of each

25 social infrastructure, and modules are selected and
downloaded to the city MS 30 in accordance with the

result of analysis. The downloaded modules are



F1G 9 is a viewschematically showing the gist of the concept disclosed in
the enbodinent. In this enbodi nent, the managenent/control targets are

- anal yzed for each social infrastructure, thereby extracting an 5el enent

t echnol ogy group formed froma plurality of solutions such as water, heat,
and electricity. Mdules are stored for each sol ution. On the ot her
hand, each of the communities (comunitief4A to E) is formed as a cl oud and
functions 10as a |ower cloud relative to an upper cloud which is belongs to
the adm nistration or the vendor. Since the communities vary w dely and
have a vari ety aafmchsrdacterdsid s, thhesntoessaryssd| uei epRtaPe Bl'%o
different. 15The cal culation unit cal cul ates the characteristic of each
soci al infrastragtigle. i@ sugtiWwie required by the community is thus

grasped, and a corresppndiﬂg?nndule i s downl oaded to,the cloud,  This_makes
it possible to creat®sdfdWEr®s a0 i BrPYIGRr 301 BYF b7 - HRALSPSBTRRLSi §°7t he

event information detected by the sensor 50a %s dirgctiyktr Q§g%£;ed to the
country M5 10 & aBEmthtRALA S ed, SAmtt at SYheSSant i ne, Tocal |y hel d

inthe city M5 3(3j The event information is analyzed to cal culate the
char act eri sti ¢ "% ach 25 soci al infrastructure, and nodul es are sel ect ed

The downl oaded modulSs et £ 3k Rorby AEa T 52 cr sar ot he aof {vare used to
control the socj:al; i fsaSIKUCIUS €F1exibly cope with a change in the

social system. That is, it is possible to analyze
event information collected every moment and calculate

10 the characteristic of a social infrastructure.
Repeating this procedure enables to upgrade the
software in accordance with the development or
reduction of the social system. For example, as the
population of residents increases, and the number of

15 households increases along with the development of a
community, the number of installed PV systems
increases, and suitable control is necessary.

Conversely, when the population decreases, control

that was necessary till then becomes unnecessary. In

20 addition, an increase in the number of elderly people
may stimulate a new demand for broadening services in
the medical field. Such changes in the social system
can be determined on the machine side using, for
example, threshold determination based on the event

25 information analysis result. Hence, when the changes
are détected, and the software is upgraded in

accordance with the changes in the social system, the



This allows to provide software indispensable for managi ng and operating a
soci al systemlike tailor- 5made. Addi tionally, according to the
first enmbodinment, it is possible to flexibly cope with a change in the
social system That is, it is possible to analyze event information

coll ected every nonent and cal cul ate 10the characteristic of a social
infrastructure. Repeating this procedure éffables to upgrade the software in
accordance with the devel opnent or reduction of the social system For
exanpl e, as the popul ation of residents increases, and the nunber of
15househol ds i nsgeasess pd g adrt hophienaklel bprneont obldedowiihety, the
nunber of installed PV systens increases, and suitable control is

necessary.  mirfComveiselthe wheadtde popubpeiahodetnehs®8n control that
was necessary till then becones unnecessary. In 20addition, an increase in
t he nunmber of elmneziyempeopte nay stinulate a new demand for broadening
services in the nedical field. Such changes in the social system can be
det erm ned on t heeeerdiFebadeensi ng, for exanple, threshold deternination

el b Gy S e
Whi o m nimzi RTRELT GAl SrvRs bpbPhtaF T ACRan TREerveRtron
according to the second embodiment. The same reference
numerals as in FIG. 3 denote the same parts in FIG. 10,
and only different parts will be described here.
10 In the system shown in FIG. 10, a function of
analyzing the characteristic of a social infrastructure
and a function of selecting a module are imparted to a
country MS 10 of a country cloud 100.
More specifically, the country MS 10 comprises a
15 collection unit 10c, a calculation unit 10d, a
selection unit 10e, a download unit 10f, and a setting
unit 10g. A city MS 30 comprises a control unit 30a,
an upload unit 30c, and a creation unit 30g.
The collection unit 10c collects, via a
20 telecommunication line of a communication network NW,
event information transmitted'from the city MS 30 and
stores the event information in a database 20. The
collection unit 10c analyzes the stored event
information and calculates the characteristics of
25 social infrastructures 51 to 5n. The selection unit
10e selects a module in accordance with the calculated

characteristics. The download unit 10f downloads the



[ Second Enbodi ment] 5FIG 10 is a functional block di agram show ng an
exanpl e of a social infrastructure control system according to the second
enbodi ment. The sane reference nunerals as in FIG 3 denote the same parts
in FIG 10, and only different parts will be described here. 10In the
system shown in FIG 10, a function of analyzing the characteristic of a
social infrastructure and a function of séﬁgcting a nodule are inparted to
a country Ms 10 of a country cloud 100. More specifically, the country M
10 conprises a 15collection unit 10c, a calculation unit 10d, a selection
unit 10e, a dowalleadt athinodife tandcree sEittty M udd tvIDGEhA city MS 30
conprises a control unit 30a, an upload unit 30c, and a creation unjt 30g.
The col | ect i on terligcch@uirciotd wiotrs, 1 e @f 20| @XBRTTEatPOMEFHRr bf N4 -

conmmuni cation network NW event information transmtted fron%tFe city M5 30
and stores the Theerfe it it lonl G 20 4t basee 2PTFRR-T0T | 86t FOR unit 10c

anal yzes the stored event information and cal cul ates the characteristics of
25soci al infrastiaditiures 51 to 5n. The selection unit 10e sel ects a nodul e

downl 0adS tho 26 sVBCtBH TRAUTE 0t RECai 1) REOSB Y & [re ooy Bst 10

T %eggjnﬁg?isC?Lg%galgagﬁééé%ct%r%%@u@é ,Caéljlcﬁmtlrﬂgt WﬁKtWMghﬁO sgtti ngouni t
example, computers detachably connected to the
telecommunication line of the communication network NW
via interface units 6. The computers can carry out

10 their functions on a standalone basis. Altérnatively,
a plurality of computers provided in the cloud
computing system may cooperatively implement the
functions of the city MS 30, the prefecture MS 60, and
the country MS 10. How to implement the control unit

15 30a, the upload unit 30c, the creation unit 30g, the
collection unit 10c, the calculation unit 10d, the
selection unit 10e, the download unit 10f, and the
setting unit 10g in the system can easily be understood
by those skilled in the art.

20 FIG. 11 is a flowchart showing an example-of the
processing procedure of the country MS 10 according to
the second embodiment. Referring to FIG. 11, the
country MS 10 collects, via the telecommunication line
of the communication network NW, event information

25 acquired in the city MS 30 (step S11). The country MS
10 analyzes the collected event information (step S12)

and calculates the characteristics of the social



modul e. 5In the above-described arrangenent, the city Ms 30, a prefecture
M5 60, and the country M5 10 are, for exanple, conputers detachably
connected to the tel ecomunication |line of the comunication network NWvi a
interface units 6. The conputers can carry out 10their functions on a
standal one basis. Alternatively, a plurality of conputers provided in the
cl oud conputing system may cooperatively i4mpl enent the functions of the
city Ms 30, the prefecture Ms 60, and the country M5 10. How to i npl enent
the control unit 1530a, the upload unit 30c, the creation unit 30g, the

col l ection uni tirlfiegsthectoatesl Bt iton Imikaded, on Heheefeteibnofinit 10e, the
downl oad unit 10f, and the setting unit IOy in the systemcan easily be
under st ood by tarssleyskd | (sep StdHe art. 20FIG 11 is a flowhart showi ng an
exanpl e of the processing procedure of the country MS 19 according to the
second enbodi nent. FERRr¢PWHL¥Y M@(iolﬁ?e@h%e%%ﬁhngoﬂB €5 collects, via

the tel ecommunication line of the co nicati on networ k . eye
i nfor mati on 25 GRIGAETRAIFHPI el cerﬁ/ s E(%?‘gpcﬁﬁﬁ?tﬁg“s/\(é:%ﬁ%t ?%Oiﬁ‘/salo

anal yzes the coll tcéc‘fefge 5%%'%# nég&frr{g;é&g (st eS&g%igggecgbc%gggs t he

charact eri sti cs rastructures 5n based on the

resul t of analysis (stgp. S The, CouNELY Mss 101 beneaeheatisesodul es
correspondi ng tS(S)]!L{S)h'e c@lp%u at%%r%h%sr act e??g%li cs from aeSSoftvvare nodul e

group 20b of th&%ﬁt@P@S&at’&oﬁé%ﬁlﬁd Then6RUPE T ¥hd® 46 arquiies Mbe
sel ected nodul es Tromthe database 20, and transmts themto the city M5 30

via the tel ecomainicatiiQa {énecOfimihEc£OMBNNL Cai 6 teewookmhii CatépnS15) .
Upon receiving the nodul es, the
network NW (step S15). Upon receiving the modules, the
10 city MS 30 causes the creation unit 30g to create
software 31.

According to the above-described arrangement, the
country MS 10 selects the optimum combination of
modulés. That is, the country cloud 100 collects event

15 information detected in a city cloud 300 and executes
necessary calculations. This allows to reduce the
processing load on the city cloud 300, in addition to
the same effect as in the first embodiment.

In the first embodiment, the city MS 30 actively

20 requests the country cloud 100 to transmit a module.
Instead, according to the second embodiment, the
country MS 10 actively selects a module and transmits
it to the city cloud 300. This enables to provide a
push-type service, so to speak.

25 [Third Embodiment]

FIG. 12 is a view showing a social infrastructure

control system according to the third embodiment. The



10city M5 30 causes the creation unit 30g to create software 31. Accordi ng
to the above-described arrangenent, the country M5 10 sel ects the optinmum
conbi nati on of nodules. That is, the country cloud 100 col |l ects event

15i nformati on detected in a city cloud 300 and executes necessary
calculations. This allows to reduce the processing load on the city cloud
300, in addition to the sane effect as in2ée first enbodinent. In the
first enbodinent, the city M5 30 actively 20requests the country cloud 100
to transmt a nodule. Instead, according to the second enbodi nent, the
country M5 10 afinieelefaeirest manemdis eeanth tFBhsnd @ sd¢note the 821§ cl oud
300. This enables to provide a push-type service, .so to speak. 25[Third
Enbodi ment ] partd Gn EXG.s 12 viaw shoff eent seefas Vhitag2ttYuP8 control
system according to the third enbodi nent. The 28 sane reference nunerals
as in FIG 10 dmmimild hedie parts in FIG 12, and different parts wll
mai nly be described here. In the third, enbodi nent, an exa?ple g&v?cgervice
5concer ni ng control , IRy drehtd HRRCObBRAET ofi" ofXaMBOE] &F PnPFAStFict ure

will be described in nore detail. In the third od oL hgspresence of
a conpany that FPOFdE STt usby'? er%%%‘f?o%@ g%g?g ioh"8

social infrastructure will be described in more detail.

In the third embodiment, the presence of a company that
provides software used to control a social
infrastructure is taken into consideration. The

10 company is generically called a vendor.
| The system shown in FIG. 12 comprises a vendor
cloud 500. The vendor cloud 500 can be connected to a
telecommunication line of a communication network NW.
The vendor cloud 500 is a cloud computing system

15 managed and operated by a 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 comprises a memory that
stores a program for implementing the functions

20 according to the embodiment, and a control unit that
executes the program.

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

25 storage device included in the vendor MS 80 or in
another computer connected to the vendor MS 80.

In the third embodiment, the vendor MS 80 has the



|nfrastructure is taken into consideration. The 10conpany is generically
cal | éd a vendor. The system shown in FIG 12 conprises a vendor cloud
500. The vendor cloud 500 can be connected to a tel ecommunication line of a
communi cation network NW The vendor cloud 500 is a cloud conputing system
15managed and operated by a vendor, and conprises a vendor M5 80 and a

dat abase 90. The vendor cloud 500 is, f or 28xanpl e, a conputer or conputer
group having a server function. The conputer conprises a nenory that stores
a program for inplenenting the functions 20according to the enmbodi nent, and
a control unit pbbatiexeaust es steherepr.ogrfdm city MSTHE Vearidh e B0 ean be

i npl emented as a conputer itself, one of processing functions by a
conputer, or aadaaacoemm@d.Hﬂm§nﬁ$m§base 90 can be stored in a 25storage
device included in the vendor M5 80 or in another co er connected to the
vendor M5 80. |In th&hehiviedibdtfi ichtSonte: SRhd 6t ,\@”%O«E%% CieRal 29

position as a server The city M5 30 has osition a control

appar at us. blogks RFERESAN 8@ “ébégéje"%? Yrhe f%ﬁ]ﬁ Triat” Btk

accordlng to t?%c?ngoc c%&éf%é%ﬂdf¥¥lfHéL”"tselectlon unit 10e, a
creation unit 30g, a download unit 10f, a counter 80a,
a charge management unit 80b, and a settiﬁg unit 10g.
The database 90 can store event information 20a, and a
software module group 20b.

10 In the third embodiment, in particular, a unit
price is set in advance for each software module by,
for example, the vendor. The unit price can be set
for, for example, each unit shown in FIG. 13 (to be
described later) in accordance with service contents or

15 the service rank. A unit price "free" can also be set.

The collection unit 10c of the vendor MS 80
collects the event information 20a detected by a sensor
50a from the city MS 30 via the telecommunication line
of the communication network NW and stores it in the

20 database 90. Note that the collection unit 10c of the
country MS 10 also acquires the event information 20a
transmitted from the city MS 30 via the
telecommunication line of the communication network NW
and stores it in the database 20.

25 The calculation unit 10d analyzes the event
information 20a and calculates the characteristics of

social infrastructures 51 to 5n. For example, if the



510c, a calculation unit 10d, a selection unit 10e, a creation unit 30g, a
downl oad unit 10f, a counter 80a, a charge nanagenent unit 80b, and a
setting unit 10g. The database 90 can store event information 20a, and a
sof tware nodul e group 20b. 10In the third enbodinent, in particular, a unit
price is set in advance for each software nodule by, for exanple, the
vendor. The unit price can be set for, foﬁoexanple, each unit shown in FIG
13 (to be described later) in accordance with service contents or 15the
service rank. A unit price "free" can also be set. The col | ection
unit 10c of theorsrdoriVE B0 BEltluee SatmeBVigH G Vet of Doandet ¥t ed by
a sensor 50a fromthe city M5 30 via the tel econmunicatjon |line of the
conmmuni cati on d@tW@r@MﬂN@ﬂﬂF%ﬁ%ﬂ%ﬁiﬁ%sq?quﬁ¥%ﬂkﬁﬁ%ﬂﬁﬁﬁ9ékﬂt$%ﬁeu?H%t t he
collection unit 10c of the country MS 10 al so acquifres the event

i nformation 2080 SRHALIEET rGIR IHETATHE NS B0 XK (HE ' SeOmiT £2t i on

| ine of the comunication network NWand stores_ it j.n 4 d e 20.
25The cal cul at it FHSCHOF dnal e FvEnt %%ﬁ%ﬁ%éh%{g?Q éﬁgﬁﬁ

cal cul ates the characteristics of social infrasiyuctyres; 51 tonere1 For
exanpl e, 2i f t hE°T3P i 4l %Qﬁﬁﬁﬁgﬁﬁﬁ%ﬁrék%%ncerﬁ#ﬁ% the event information

is an el ectricify JnfyASty UGHH &0 0die gl gudaibonamhlide 10thsabeatates the

characteristics of the region where the electricity infrastructure is
install ed, powef SRR K iBuERGh io r poWeid ditsd ribki on control

based on it, the power production amount, the state of the power
di stribution networkrha@nseidetiokeunit 10e Thelsetechodnleni suldabdel ects
nodul es suitable for the characteristics of the social infrastructures
for the characteristics of the social infrastructures
10 51 to 5n from the software module group 20b of the
database 90. For example, if the target electricity
infrastructure is located in an urban district, for
example, a module suitable for demand response control
is selected. If the electricity infrastructure is
15 located in a region where the number of cloudless days
is large, a module having a reverse power flow control
function of a PV system may be selected. In this way,
‘modules suitable for the characteristics of the social
infrastructures are selectéd from the software module
20 group 20b.

Based on the selected modules, the creation unit
30g creates software that can be installed in a control
unit 30a of the city MS 30. That is, the creation unit
30g combines the plurality of modules selected by the

25 selection unit 10e and performs
compiling/linking/building or similar processing to

create the software. At this time, the setting unit



1051 to 5n fromthe software nodul e group 20b of the database 90. For
exanple, if the target electricity infrastructure is located in an urban
district, for exanple, a nodule suitable for denmand response control is
selected. If the electricity infrastructure is 15 located in a region
where the nunmber of cloudless days is large, a nodule having a reverse
power flow control function of a PV systemlmy be selected. In this way,
"nmodul es- suitable for the characteristics of the social infrastructures are
selected fromthe software nodul e 20group 20b. Based on the sel ected
nmodul es, the crkdgimay unidjus0gtive et eznsoérnare thatmednldd-installed in a
control unit 30a of - the city M5 30. That is, the creation unit 30g conbi nes
the plurality of nodihesdeenteaddubytthefobsenekitanthfi £re6ES8nd perfornms
conpiling/linking/building or simlar processin reate the software. At

to
this time, the SettVaEe ur?ttha1ciey May3Adytdtt %etﬁg?%ﬂ@?ﬁpécé 1PRe
nodul es. The d load unit, 10f.transmts, t creat ed, sof re to the
TP Ty Ve 30 via MRSt o cacaiun i Gac i ohame it R o SRR i B EEBL o 1w
That is, the 5downlpad.unit, 1 en t i d of .t sof twar e
i nto, for exanp v O%%n%?%%sg%ff?ﬁégggadgﬁ?E% Ié %dgég%sgffgﬁﬁe city M5

30, and sends tfeelhus. opnes at g | B packe! 4 o-bhe: Lebegormua) cabignchine of

t he communi cati on ne nter 80a counts the anmount of

sof tware downl opglegype t hie, £ e MS: 39 MANY0 ! ASBYNESnayChnasthiig nunber of
downl oaded software, the data size, or the nunber of bytes can be used as

long as it can guredtitadi vel yabre€ount e andlesetmasitheibasisnef of
15char gi ng. -
the communication network NW.

10 The counter 80a counts the amount of software
downloaded to the city MS 30. Any "amount" such as the
number of downloaded software, the data size, or the
number of bytes can be used as long as it can
guantitatively be counted and used as the basis of

15 charging.

The charge management unit 80b acquires the amount
counted by the counter 80a and calculates charging data
90a based.on the unit price of the selected module.

The charging data 90a can be managed in a table for,

20 for example, each of cities/towns/villages. 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 information used when charging a
beneficiary such as the operator (for example,

25 municipality) of the city MS 30 or a resident and also

serving as the source of income for the vendor.

The city MS 30 comprises the control unit 30a, an



JThe charge management unit 80b acquires the anpunt counted by the counter
80a and cal cul ates chargi ng data 90a based on the unit price of the

sel ected nodul e. The charging data 90a can be managed in a table for, 20for
exanpl e, each of cities/towns/villages. 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 information used wheBZhargi ng a beneficiary such as
the operator (for exanple, 25municipality) of the city M5 30 or a resident
and al so serving as the source of incone for the vendor. The city M5 30
conprises the coftsaod wmit 3@, and S2reptpadouniniBoéa. andha ﬁEi@@@ion
unit la. The upload unit 30c transmts event information detected by the
sensor 50a to tireivehtiort MBi1B0i vs ae T4t t bl BeonmthPRalPBACEPAEPY thfe
comuni cati on network NW 5Note that the country cloud 100, the prefecture
cloud 200, and séreséi kKedxarP behe orredeed1$ 08¢ hel? eFREomuni cation |ine of

t he conmuni cation network NW The reception unit la,recei I k
transmitted froreteeoweHdoFa P BOL10°t Bk E??yCR@P%B?CigihéeﬁFggoﬁE 8@9 !

extracts fromthe payl oad of -
5 Notg ghat tﬁg égﬁhtry cloud 100, the prefecture cloud

200, and the like can be connected to the

telecommunication line of the communication network NW.
The reception unit la receives an IP packet

transmitted from the vendor MS 80 to the city MS 30.

10 The city MS 30 extracts a compressed file of software
from the payload of the received IP packet, decodes the
compressed file to reproduce the software, and installs
the software in itself. Under the control of the
software, the control unit 30a controls the social

15 infrastructures 51 to 5n.

In the above-described arrangement, the city MS
30, the prefecture MS 60, the country MS 10, and the
vendor MS 80 are, for example, computers detachably
connected to the telecommunication line of the

20 communication network NW via interface 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
cooperatively implement the functions of the city MS

25 30, the prefecture MS 60, the country MS 10, and the
vendor MS 80. How to implement the control unit 30a,

the upload unit 30c¢, the reception unit la, the



a conpressed file of software received | P packet, decodes the conpressed
file to reproduce the software, and installs the software in itself. Under
the control of the software, the control unit 30a controls the social

15i nfrastructures 51 to 5n. In the above-descri bed arrangenent, the
city M5 30, the prefecture M5 60, the country M5 10, and the vendor M 80
are, for exanple, conputers detachably co¥ected to the tel econmunication
line of the 20comruni cation network NWvia interface units 6. The conputers
can carry out their functions on a standal one basis. Alternatively, a
plurality of cofuitEicn prow del | nthdecal ek computingl @ysteme may
cooperatively inplenent the functions of the city M5 2530, the prefecture
M5 60, the counrtalcWNBtliGn andit Helderdoy M5 SOt idpvntbt | P enkh® the
control unit 30a, the upload unit 30c, the rec%?tion unit la, the 33
chatl on unit @tlyvg\f,nltqw cotiteck@on e tcapetes nE0zal Bf at?dRIEnit 10d, the
selection unit 10e, the down] oad unit 10f, the counter, 80 t he charge
management uni MgGgenalt tHel 53t ng R th¢ Cﬁe??ll’?%eu%&/sf%?n Jc:%n‘gl%%lsigl y be

under stood by those skill [
5 y system can‘%%éih&rgzeﬂéderstood by those skilled in the

art.

FIG. 13 is a view showing an example of the
software module group 20b shown in FIG. 12. The
software module group 20b includes a plurality of

10 software modules (to be abbreviated as modules) each of
which provides a unique function. The actual form of
each module can be a code sequence described in a
specific language, binary data decoded up to a machine
language level, or data obtained by encrypting it.

15 The modules are given, for example, serial numbers
for the sake of discrimination. The modules are put
into units on the basis of, for example, a solution
corresponding to each social infrastructure and
managed. In addition, ranks S, A, B,... are set for

20 the units in accordance with, for example, the service
contents, and the modules of each rank can be managed
together. The hierarchical structure is convenient in
managing the variety of modules.

Each module is updated or upgraded by the terminal

25 (not shown) of the vendor (provider). The software
module group 20b is thus extended sequentially. The

vendor of each module can construct a business model



FIG 13 is a view showi ng an exanple of the software nodul e group 20b shown
in FIG 12. The software nodule group 20b includes a plurality of
10software nodul es (to be abbreviated as nodul es) each of which provides a
uni que function. The actual form of each nodul e can be a code sequence
described in a specific |anguage, binary data decoded up to a nmachi ne

| anguage | evel, or data obtained by encryptdng it. 15The nodul es are given,
for exanpl e, serial numbers for the sake of discrinination. The nodul es are
put into units on the basis of, for exanple, a solution correspondlng to
each soci al i nfgrasd ramxtng e apfmbfranat@eolsuﬂtraka]dsdmh@mlmanﬂksS%fVACEB . are
set for 20 the units in accordance with, for exanple, the service
contents, and &mmeﬁnnﬂ&ﬁy(ﬁveﬁﬂﬁtlmﬂﬂ@(mﬁﬁwkﬁrﬁﬁmﬁﬁﬁp RYeeher. The
hlerarchlcal structure is convenient in nanaging the varie% &%.nndules.
Each modul e i s updat Balf oFnaphpadeeP BySeRel Reriaal <2B8n3t ﬁB }°Bf *the

Seauent 1 B 1y, BHSEtor Doi% SRR Hort B CEREohsE PIRE: e Buet REL RBALY 34

sequential ly. T usSi ness no

o o & P Sia Y SHLA AR Y EL A 9 B SELYL EenboReLL ok 0r drevelycll I 2

nodul e i downl ion repr sentl |nd of function

is provided by a mgg e s 5961 2 EWbes £ 00t ndli yi duablyxBEpesty each
pda Ing

nodul e, and the U ory are sent to the city M5 30 in the form of

a list or XM ﬁétyo“@%§05§@@1§§e€héYméH@l€D3§|Betéobﬁldaﬂﬁﬁoaded
fromthe not|f|e con

from the notified contents.

FIG. 14 is a functional block diagram showing an

10 example of the main part of the city MS 30. The city

| MS 30 comprises an interface unit connectable to the
telecommunication line of the communication network NW,
a display unit 34 and an input/output unit 36 which
serve as a human-machine interface to the user

15 (operator), and a storage unit 35 such as a hard disk
drive. Note that the city MS 30 can have the functions
according to the embodiment even in a standalone state
in which the city MS is not connected to the
telecommunication line of the communication network NW.

20 The city MS 30 also comprises the control unit 30a
(FIG. 12) and a program memory 32. The control unit
30a carries out the function by software 31. The
software 31 is created by combing a plurality of
modules. The modules are loaded to the program memory

25 32 and implement the function of the software 31 by
arithmetic processing of a CPU (Central Procéssing

Unit) (not shown).



FIG 14 is a functional block diagram show ng an 10exanple of the main part
of the city M5 30. The city M5 30 conprises an interface unit connectable
to the tel ecommuni cation Iine of the conmunication network NW a display
unit 34 and an input/output unit 36 which serve as a human-nmachi ne
interface to the user 15(operator), and a storage unit 35 such as a hard
di sk drive. Note that the city M5 30 can Rave the functions according to

t he enbodi nent even in a standal one state in which the city M5 is not
connected to the tel ecormunication Iine of the comunication network NwW
20The city M5 30 al sSBIGonbrisesa theowom bl Shevingoan (Ekanri) cdnhg
program nmenory 32. The control unit 30a carries out the function by

sof tware 31. Thesufisare Bldeduenbd sy @rdphgid $P uPaFPE§i8f hBdul es.
The nodul es are | oaded to the program nmepory, 2532 nfl inggemégt thed
function of thehftierd SFPIRIBETE hnet G H&%s%‘??@ Bf &> cPUPcEntrar
Processi ng Uﬂt%ﬁ(not shown). 35 ELG. 15 1s atf|0“EQ§étofh9¥£n9 an
exanpl e of the Mt AL HFProcethn T THeS GINEGP FB- 89" actordPng t o t he

third ﬁg%odi ment. Referring to FIG t ndor %9 foLLegt Seqvha the
t el ecommuni cat | ST He" Bt en%town%%@ti%ﬁeﬁgtmri Qvent S| nformati on
acquired by the ol ty; 0 9 {0t B 21421 The Hgndoc, 46 83sang) ¥assytbe
col | ected _even?trllénf%lr tion (sfepé%Z § )and ca‘?cul ates the characteristics
of the social '{Héaé%u@éw&seéénﬁoiéﬁoaaé@go@nwb@prgggbtaaa 10anal ysi s
(step S23). The vendor Ms 80 sel ects nodul es corresponding to the
cal cul at ed charact&ristésstis ahi hecsef yai es notiut ke gsoapa20b of the
dat abase 90 (step S24). The vendor Ms 80 acquires the sel ected nodules from
t he dat abase 20infbconbicesréheshcooi fedoavdd| es, thadrpertior mé processi ng
such as conpiling or building to create the software 31 (step S25).

10 analysis (step S23).

The vendor MS 80 selects modules corresponding to
the calculated characteristics from the software module
group 20b of the database 90 (step S24). The vendor MS
80 acquires the selected modules from the database 20,

15 combines the acquired modules, and performs processing
such as compiling or building to create the software 31
(step S25).

The vendor MS 80 then download—transmits the

created software 31 to the city MS 30 via the

20 telecommunication line of the communication network NW
(step $S26). The vendor MS 80 counts the amount of the
software 31 downloaded to the city MS 30 (step S827),
and calculates the charging data 90a based on the count
value (step S28).

25 As described above, according to the third

embodiment, the software vendor provides the software

module group 20b and the software for social



The vendor M5 80 then downl oad-transmits the created software 31 to the
city M5 30 via the 20tel ecormunication |ine of the communication network NwW
(step S26). The vendor Ms 80 counts the amount of the software 31

downl oaded to the city M5 30 (step S27), and cal cul ates the chargi ng data
90a based on the count value (step S28). 25As descri bed above, according to
the third enbodi nent, the software vendor 3% ovi des the software nodul e
group 20b and the software for social 36 infrastructure control. Every
time a nodule or software i s downl oaded, charging data is cal cul ated. The
char gi ng dat a iinfmsged-tfore eaoht behef iEvery obimehe Bofeh@rer This all ows
t he vendor to charge the Sbeneficiaries for the provided software. It is

t heref ore possidnftwargiie ddaenlerded, | AkehrgiNesdaba deFefdpCudftidre and
sequentially extend the service. An operator (for e anPIe a

operator who bellmhgghargine dakioly BaPPEREe5eTFd ab?%ﬁﬁ%% ?%yn?ﬁal (not
10shown) to the vendor MS 80 via, the teleconnunicgtiog Iige OL Eﬂg

comuni cati on fEtSwIRE MR ERd eXeb®it 2l VYT ot kY RS bt “Br 5635LFng  © For

exanpl e, an operator, who has passed securj a jcati can extract the
char gi ng dat a % %ﬁﬁ??&?%af%ﬁaﬁ%eQﬁr%Yl%%% gégggékﬁﬁ 1§EOQ§The char gi ng

data 90a can be 1 00E3REd, L0, CUBL O 5 59ECLEL CyehacDl nacdataver ascumulated

chargi ng data anh i'sp e screen of the renote term nal. The

chargi ng data 9 B Sy O iRk edeQhefODYEI ekt BhE dRbasetvEsY.for mat
and out put. 2of%§“%%g?g%%r ca% al so u%ﬁ%%d an u%da?ed or inproved version

of a nodul e already ghosgdrabotherdat ahaspl180 an apeewtyrdevel bpédngsdul e
fromthe rempote termnal via the tel ecommunication line of the
to the vendor) can access from a remote terminal (not

10 shown) to the vendor MS 80 via the telecommunication
iine of the communication network NW and execute
various kinds of processing. For example, an operator
who has passed security authentication can extract the
charging data 90a from the database 390 of the vendor MS

15 80. The charging data 90a can be processed to
customer-specific charging data or accumulated charging
data and displayed on the screen of the remote
terminal. The charging data 90a can also be printed or
converted into data of CSV format and output.

20 The operator can also upload an updated or
improved version of a module already stored in the
database 90 or a newly developed module from the remote
terminal via the telecommunication line of the
communication network NW. In this case as well,

25 authentication processing is necessary. However, since

the software modules are placed in the cloud, various

advantages can be obtained regarding maintenance and



comuni cation network NW In this case as well, 25authentication processing
i's necessary However, since the software nodules are placed in the cloud,
various advantages can be obtained regardi ng naintenance and 37 upgrading.
[ Fourth Enbodi ment] In the fourth enbodi nent, a control target is a
comuni ty having social infrastructures. A _commnity 5has a variety of
soci al infrastructures that support peopl &7s |ivelihood, including an
energy infrastructure, a water supply infrastructure, and a nedical
infrastructure. A comunity that inplenents confort, safety, and energy
savi ng by synt helgraaling.10controlling infrastructures is particularly
called a smart conmmunity. In recent years, comrunities managed by a

devel oper, a pri¢priratharBnlasiigeant ] or a general power receiving contractor

are growing in nunber. In a 15community, of thls t
recei ved from In the fourth embodiment, ggtro9e€§£gé{yispgmer

community having social infrastructures. A community

5 has a variety of social infrastructures that support
people's livelihood, including an energy
infrastructure, a water supply infrastructure, and a
medical infrastructure. A community that implements
comfort, safety, and energy saving by synthetically

10 controlling infrastructures is particularly called a
smart community.

In recent years, communities managed by a
developer, a proprietary company, or a general power
receiving contractor are growing in number. In a

15 community of this type, generally, power received from
an electric power company at once is distributed to a
plurality of customers in the community. Examples of
the community of this type are a shopping mall, an
apaftment house, an industrial park, a residential

20 street, and so on.

In the fourth 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

25 company at once and distributes it in a community can
be understood as an example of the company. A vendor

can provide software at cost to the company that



an electric power conpany at once is distributed to a plurality of
custoners in the community. Exanples of the community of this type are a
shopping mal |, an apartnent house, an industrial park, a residential
20street, and so on. In the fourth enbodi ment, the presence of a
conpany such as a devel oper that nmanages and operates a conmunity is taken
into consideration. For exanple, a corrpanywt hat receives power from an

el ectric power 25 conpany at once and distributes it in a community can be
understood as an exanple of the conpany. A vendor can provide software at
cost to the compamatdmtthe3gaypaiattes t he conmunity. FIG 16 is a
conceptual view showi ng an exanple of a social infrastructure control
syst em according to EHe. fburth rrerinial REFRY 3 1Y AG e’i%rf‘pi\eI@f

S5prefecture is located in the upper layer. A prefecture cloud 200 o he K
prefecture is cofRsddd ¥z tr%/reclcdﬂbtﬁ?)g %eé?tailc%?%éjuﬂgg 3%8) %?éa Y

city and a P city via a.teleco ni ion. line Jmunicat i on net wor k
NW~ 10The city fQWid ﬁ@%#lr?%% c%cef Fi5tOnnec e %

ed toa plurality of area

cl ouds 4Q0 vi a _the tel ecomun i J f C i cat i 9P PEEVRFK NW
oS t%reefcﬁcgtulgrge Of?;'gj iap {4 ng, of ;L her aPaEn ?@fa ' ©fe

FIG 16 area, an M area, Y area. Each of the

K area, the M a%wbt harea, can dobee r egasslete @se@ fRINA Cépahtty or a
municipality g?c'{)lﬁd}%e ongﬁg to tflpe Y city. That is, the K area, the M

area, and the Y agf BI® ad®@rc XAl Qudsi 30016t sa Yeoufwacdndi agPquatyers,
of fice bl ocks V\:h.i ch are w de to‘ sone ext ent (for exanple, 3 km squar-e?( and
in which via a telecommunication line of a communication networ

NW.

10 The city cloud 300 of the Y city is connected to a
plurality of area clouds 400 via the telecommunication
line of the communication network NW. FIG. 16 shows
the clouds of a K area, an M area, and a Y area.

Each of the K area, the M area, and the Y area can

15 be regarded as a municipality or a municipality group
pelonging to the Y city. That is, the K area, the M
area, and the Y area are, for example, districts,
manufacturing quarters, office blocks which are wide to
some extent (for e#ample, 3 km square) and in which

20 people live. The K area, the M area, and the Y area
form communities.

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
25 area clouds 400 are connected via the telecommunication

line of the communication network NW and cooperate with

each other.



20peopl e live. The K area, the Marea, and the Y area form comunities.
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 conprises a conputer 2 and a dat abase
DB. The 25 area clouds 400 are connected via the tel econmunication |ine of
t he communi cati on network NWand cooperate with each other. 39 FI G
17 is a view schematically showing the nai3® part of the system shown in
FIG 16. The city cloud 300 of the Y city is connected to the Marea and
the K area (and the Y area) via the tel ecormunication line of 5 the
comuni cati on net wor RIGW 1 Eath arebe¢onphesasichbl rofparenrd2thfalats used
by a conmpany that takes charge in the area.. The Marea is, for
exanpl e, a conmawt yohaiaigsessan esltowh iR eXiFenkfy tEPE 61 FYcelBufl di ngs.
The K 10area is, for exanple, a conmunity haviqg re identialdst ee%.
Hence, each of IHe @bnphe ef 21Ehats coPPOFsSE he® AT €4 ahdt AR hﬁu er 2
that controls the K area needs to have, soft war e, whose function i§agié%ing
5

for the corresﬁﬁﬁﬁ?n&“&%ﬁﬂﬁ%i¥y@rﬁ$%\%%?tﬁ%?et%%%ﬂ%?mfgéﬁﬁo%oglou )
d ibed in the third enbodi t t t i i
escribed in %i%éﬂ?% bodi nen %ﬁvggﬁq@ﬁ_edEégh Qgegekﬁﬁgggyggcggéon

. n
line of tthe co net wor kK e software installed I n each

computer 2 is proyided, by {he. vendoteq 207! G cdfphsy ackh W ahow beaggsoc al

infrastructure TO system accor di ng ourth enmbodinent. T
system shown in FIG o 18.conprises the vendor cloud 500. The vendor cloud
500 can be connected to the tel ecommunication |ine of the communication
network NW 25 The ypaderagéguids500oirseranpdad eonpminiing tyystenmganaged
and operated by a vendor, and conprises a vendor M5 80 and a dat abase 90.
The vendor clouglt 588t with extremely tall office buildings. The K

10 area is, for example, a community having a residential
street. Hence, each of the computer 2 that controls
the M area ana the computer 2 that controls the K area
needs to have software whose function is fitting for
the corresponding community.

15 A software vendor (vendor cloud 500) described in
the third embodiment is connected to the
telecommunication line of the communication network NW.
The software installed in each computer 2 is provided
by the vendor.

20 FIG. 18 is a view showing a social infrastructure
control system according to the fourth embodiment. The
system shown in FIG. 18 comprises the vendor cloud 500.
The vendor cloud 500 can be connected to the
telecommunication line of the communication network NW.

25 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



40 is, for exanple, a conputer or conputer group having a server function.
The cConputer conprises a nenory that stores a programfor inplementing the
functions according to the enbodinment, and a control unit that 5executes
the program The vendor Ms 80 can be inplenented as a conputer
itself, one of processing functions by a caonputer, or a data center. The
dat abase 90 can be stored in a storage dedlce included in the vendor MS 80
or in l0another conputer connected to the vendor MS 80. On the ot her
hand, in FIG 18, for exanple, a conmunity 700 correspondi ng to the K area
the Marea, or itshe fgracsamplieG. al@PmPd! ifen&fed PP E Torfhfti VG Boo.
The community cloud 600 conprises a conpany MS 1. 15The conmpan h@]a'ltl s.
for exanpl e, tlseryempdtiectd oF GThﬁ)coé‘]’FH“%/esr SIS tD ™ IT(ljoa%@élbase 40

provided in the conmunity cloud 600., In the faqurt errggg'
M5 80 has the Stores a gggqanagh &g 4Tu s T iTh t(r}berrpanyé%}&s h;get\r/]gndor

20position as a control apparatus. . Th oyl ONPEhSES a
plurality of s&&G°&A*F W}é{)&& uermebsOdSJinetnot’SﬁérF#he sorlci:%/%(? ?L#lr]?rast}lrla:%tures 51

to 5n ar f or exaqlpcle t i.nfrast i
are, fi "% Mol a[;r{ astructure, a heat infrastructure, an
el ectricity |nfe|x§sctrt?c%uréa\,,\%a qulirafflc infrastructure, a buil ding

infrastructure, and {1e |dk& sheyngd Nead NAHDE
: , ’ ranh Obe © Renté& a 9. aEachpotethe
social infrastructures 51 to 5n conprises a sensor 50a 41 and aIrjl act uat or

50b. 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

10 another computer connected to the vendor M5 80.

On the other hand, in FIG. 18, for example, a
community 700 corresponding to the K area, the M area,
or the Y area (FIG. 16) is managed by a community cloud
600. The community cloud 600 comprises a company M3 1.

15 The company MS 1 is, for example, the computer 2
(FIG. 17) and is connected to a database 40 provided in
the community cloud 600.

In the fourth embodiment, the vendor MS 80 has the

position as a server. The company MS 1 has the
20 position as a control apparatus.

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

25 traffic infrastructure, a building infrastructure, and
the like shown in, for example, FIG. 9. Each of the

social infrastructures 51 to 5n comprises a sensor 50a



The vendor MS 80 of the vendor cloud 500 conprises, as the functional

bl ocks according to the enbodi ment, a collection unit 10c, a cal culation
unit 510d, a selection unit 10e, a creation unit 80c, a download unit 10f,
a counter 80a, a charge managenent unit 80b, a setting unit 10g, and an
update unit 80d. The database 90 can store event information 20a, a

sof tware nodul e group 20b, and chargi ng ddtla 90a. 10 In the fourth

enbodi ment, in particular, a unit price is set in advance for each software
nodul e by, for exanple, the vendor. The unit price can be set for, for
exanpl e, each wid aghawtuyatrd Q00 (to be described later) in accordance
W th service contents or 15the service_ rank. A i ree" can al so

nit price_"
be set. The colheciseunts %@00%0¢¢%0Y§n$ﬁ5 %g%% ?%éornation 20a
detected by the sensor 50a fraomthe conpa via the.tele i cation
line of thg corfAn s on Fet WA %fo?h%%éf? ?%C%%“é%tg(gasmé‘gzogo.
The cal cul ation unif, 10d anal yz the event, i r nat i ul at es
SH C%r%?}hfﬁilt%b Lillpl f(gg, n? éch@P f&q ﬁﬁiﬁ:

t he characteri stt¢ ncl udi ng T he soci a

i nfrastryctures pl L0 o 2 AMPIG, 14 Lheagosh abniafgas) ract ur es
Inro

concer ni Ng t he ‘event rmation are an electricity infrastructure and a

medi cal infrastyyetiey dhee A2 cal cadation snk} d0ehsaeurategenbet
addresses at which a power plant, a substation, a power grid, a hospital,

and the |like ang i@ ) ed, sdthei ehaiact er0§t i £5d ofinregians whet e80Hese
infrastructures are installed, the
The database 90 can store event information 20a, a
software module group 20b, and charging data 90a.

10 In the fourth embodiment, in particular, a unit
price is set in advance for each software module by,
for example, the vendor. The unit price can be set
for, for example, each unit shown in FIG. 20 (to be
described later) in accordance with service contents or

15 the service rank. A unit price "free" can also be set.

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

20 90.

The calculation unit 10d analyzes the event
information 20a and calculates the characteristic of
the community 700 including the social infrastructures
51 to 5n.

25 For example, if the social infrastructures
concerning the event information are an electricity

infrastructure and a medical infrastructure, the



page structure of residents, power consunption in a hospital, the state of
the power distribution network up to a hospital to which the power shoul d
preferentially be distributed, and the like. The selection unit 10e selects
nodul es suitable 10for the characteristic of the comunity 700 fromthe
sof tware nodul e group 20b of the database 90. For exanple, if the target
community is the Marea (FIG 17), for eXsmple, a nodule suitable for
BEMSori ented demand response is selected. If the target 15community is the
K area, for exanple, a nodule suitable for HEMS-oriented demand response
control or doorcalesuliporoP\usitst Bl comtewlates sehecaddrespeshps wAYCh
nodul es suitable for the characteristics of the conmmunity are sel ected from
the software nodubevgy aupa2020b. substat BaRed? oPOYRE %é%@ct@dhﬁﬁH&F@i: t he
creation unit 80c creates software thai éan be instal|ed,ip.a cogtrol uni t
¢ hbrs

SPa o{_the ?onﬁﬁﬁ? Ve 111N ATE sinthR tPRat FoR GRPT28BETED eS8t he
plurality of nodul es an erforns 25c ili |.i nki ng/ buj | di Ll
Fchefsing tﬁ c?%&&%??ké&ékﬁt TS %%PF%S{%Qgé?%§§Igget##FggggggéiE%%ls?rﬁu
is ting, the settin nig | . .4 dj ust _t.h : .af th
nndulesﬁ% RN %%g%g%%deu%?tg%%%d?ggggkg§ge%hgogggggggggg%?mgreeto t he

company M5 1 vi | icati i y X
wapThét s, Yﬁgaéﬁftéf,e@ﬁ@“y@é@@ bPNché nSopErt hesepIBURE 6At heRwBekwor k

up to a hospital to which the power should
preferentially be distributed, and the like.

The selection unit 10e selects modules suitable

10 for the characteristic of the community 700 from the
software module group 20b of the database 90. For
example, if the target community is the M area
(FIG. 17), for example, a module suitable for BEMS-
oriented demand response is selected. 1If the target

15 community is the K area, for example, a module suitable
for HEMS-oriented demand response control or door-to-
door PV system control is selected. In this way,
modules suitable for the characteristics of the
community are selected from the software module group

20 20b.

Based on the selected modules, the creation unit
80c creates software that can be installed in a control
unit 30a of the company MS 1. That is, the creation
unit 80c combines the plurality of modules and performs

25 compiling/linking/building or similar processing to
create the software, as in the first to third

embodiments. At this time, the setting unit 10g may



- 5downl oad unit 10f encodes the binary data of the software into, for
exanpl e, a conpressed file, adds the |IF address of the conpany M5 1, and
sends the thus generated |IF packet to the tel ecormunication |ine of the
conmmruni cation network NW 10The counter 80a counts the amount of software
downl oaded to the city M5 30. Any "anount" such as the nunber of downl oaded
software, the data size, or the nunber of 43tes can be used as long as it
can quantitatively be counted and used as the basis of 15chargi ng.

The charge managenent unit 80b acquires the anmobunt counted by the counter
80a and cal cul ajepashatigs nep chaiet &0a dasede anodhkesnunber of bytes of

downl oaded packets or the unit price of the selected nodule. 20The chargi ng
data 90a can be nananjed dowmldéadlenior]0forrerampre, tBacRrE8RHBENy or
community. The charging data 90a is stored in the storage unit.gt . be '
descri bed | at erjobfwate vendo MIBNHrYEhe Hh@aBE%et9g.c?ﬁ@uBﬁ ?g?ﬁa dat a
90a is information used when 25charging a benechi ry zﬁcg as tggeoperator
of the comunitding af rides dedmericdel onBRYPY<all- al $8°5etving as the

source of inconme for the vendo 44 The.u t i 1.8 updat es t he
sof twar e of t hed@BMHRRY WL R 1At aBLoPd&RC hﬁﬁ?ﬁngg?hgﬁgg %ﬁ ?ﬂg P

characteristic Ca%ﬁ@£§%?fv€¥@to$r§$%%M%féiOQ BﬁgﬁréggedT@QﬁeLSadﬁg?tﬁﬁdate

unit 80d updat e¥° ompany 1in accordance with a
change in the chara isties igk hnfpast cHeHYr @se5thue 5n or the
feragieLletbes oL LaRoaRg e

characteristic € conmuni
generated IP packet to the telecommunication line of
the communication network NW.

10 The counter 80a counts the amount of software
downloaded to the city MS 30. Any "amount” such as the
number of downloaded software, the data size, or the
number of bytes can be used as long as it can
quantitatively be counted and used as the basis of

15 charging.

The charge management unit 80b acquires the amount
counted by the counter 80a and calculates charging data
90a based on the number of bytes of downloaded packets
or the unit price of the selected module.

20 The charging data 90a can be managed in a table
for; for example, each company or community. The
charging data 90a is stored in the storage unit (to be
described later) of the vendor MS 80 or the database
90. The charging data 90a is information used when

25 charging a beneficiary such as the operator of the

community or a resident of the community and also

serving as the source of income for the wvendor.



On the other hand, the conpany M5 1 conprises the control unit 30a, an
upload unit 30c, and a reception 10unit |la. The upload unit 30c transmts
event information detected by the sensor 50a to the vendor M5 80 via the
tel econmuni cation line of the comunication network NW Note that the
prefecture cloud 200, the city cloud 300, and the |like can be connected to
the 15tel ecomunication |ine of the comurfi‘ati on network NwW FIG 19
is a view showi ng an exanpl e of event information transmtted fromthe
conpany M5 1 to the vendor M5 1 via the tel ecormunication |ine_of the
conmuni cati on net workhe\Wpddiee eweiit §0d orpdtien EaR BeIDUERL Of o Pfe

t el ecommuni cation |line of the conmunication network NWinpn the formof, for
exanpl e, an | P quangieaty, MSerlsi iy aReer drtetwht hy? t AR2B8Rs? 503, the type of

the social infrastructure concerning the sensing data,_and info on
(1dentificati ?mhatna)cn%@eﬁttﬂ?: i%l%h‘f‘i‘%/t%t% Tc*_é?mﬁ?mfwla/gbo? nllé%%irr%%az he
social infrastructure are, for exanple cribed in_ihe e
packet. 45 Th&hat ddtr 4 PR t %hgnggéi%% %gﬁ?cgg c%ﬁ%g%§§€fﬁg) and
the nmulticast address are r. ex [ [ aggr+pt the IF
packet. Phe veé%ﬁ'ﬁﬂ?%ﬁﬂyt % %oh%??égﬁﬁgﬁﬁgéaﬁgg?hg %ﬁg?ggturetNB 60 can

> collect sensi SsEVENt s EnfRL nBLE 001 by Fesst¥iiBgukBe bE packet. The
formin mhicht#ﬁ?éﬁgéﬁé%fékﬁg.%%d t%e infrast?ucture type are described in

the payload of the |F packetrcapsal soobecapptbmduhotiyheobirst to third
enbodi nents. 10Referring back to FIG 18, the reception unit |la of the

conpany M5 1 recei vesnyathé Foprekehahdanshit tesdphngnMshé cengoriskS 8Deto t he
conpany Ms 1. The conpany M5 1 extracts a conpressed file of software from
t he payl oad of ddverrereived BFapasketpldadodestt REcl580ApResSEEPELPE to
reproduce the software, and installs
10 unit la. The upload unit 30c transmits event
information detected by the sensor 50a to the vendor MS
80 via the telecommunication line of the communication
network NW. Note that the prefecture cloud 200, the
city cloud 300, and the like can be connected to the
15 telecommunication line of the communication network NW.
FIG. 19 is a view showing an example of event
information transmitted from the company MS 1 to the
vendor MS 1 via the telecommunication line of the
communication network NW. The event information can be
20 sent to the telecommunication line of the communication
network NW in the form of, for example, an IP packet.
Sensing data detected by the sensor 50a, the type of
the social infrastructure concerning the sensing data,
and information (Identifiéation: ID) used to identify
25 the community 700 including the social infrastructure

are, for example, described in the payload of the IP

packet.



the software in itself. Under the control of the software, the control unit
30a controls the community 700. As described above, the conpany M5 1
controls the 20sensor 50a and the actuator 50b of each of the soci al
infrastructures 51 to 5n in the comunity 700 based on the software
acquired fromthe vendor MsS 80, thereby supporting confortable and safe
life of citizens in the comunity 700. 25F3G 20 is a view showi ng an
exanpl e of the software nodul e group 20b shown in FIG 18. The software
nodul e group 20b includes a plurality of 46 software nodul es . (nodul es)
each of which provi diise al Binaddrec s sinef | One  Thensmwi 88l R 0P PHBES cAEAMRDAYI e
can be a code sequence described in a specific |anguage, binary data
decoded up to #Smechiared | ErgUBee: I @&t | 2 RT SR A Vbt BP heRFBYPehicrypting it .
The nodul es are given, for exanple, serial nunbers for the sake of

di scri mi nat i on.deRs Rl 5 @ HRASGRtSE U sL R rPTREShasi S of VePdPT

exanpl e, a soluti di t h of C .
Tocueh as-an bkt o ey Ly it E0F ok ST RR g dhihrent, 1 VEee

communt % & 108 TELL EOUTYLLY 0,80 DUELERACONEY Yoot mg2ged
for exanple, tqgmfefyiéﬁ%ket. The form in which the sensing data and
the infrastructuré type are described in the payload of
the IP packet can also be applied to the first to third
embodiments.

10 Referring back to FIG. 18, the reception unit la
of the company MS 1 receives an IP packet transmitted
from the vendor MS 80 to the company MS 1. The company
MS 1 extracts a compressed file of software from the
payload of the received IP packet, decodes the

15 compressed file to reproduce the software, and installs
the software in itself. Under the control of the
software, the control unit 30a controls the community
700. |

As described ébove, the company MS 1 controls the

20 sensor 50a and the actuator 50b of each of the social
infrastructures 51 to 5n in the community 700 based on
the software acquired from the vendor MS 80, thereby
supporting comfortable and safe life of citizens in the
community 700.

25 _ FIG. 20 is a view showing an example of the

software module group 20b shown in FIG. 18. The

software module group 20b includes-a plurality of



15contents, and the nodul es of each rank can be managed together. The
hi erarchical structure is convenient in managing the variety of nodules.
Each nmodul e i s updated or upgraded by its vendor or software devel oper. The
sof tware nodul e group 20b 20is thus extended sequentially. The vendor of
each nodul e can construct a business nodel that earns a profit by suitably
charging a service beneficiary every time?8 nodule is downl oaded.
{Efornaplﬁn rﬁgresenting mhgt ki nd of function is 25provided by a nodul e,
he serial nunber to individually specify each npdule, and the updatini
history are sertofitoamee Mol avs @ UrJretsﬁ)é G O “§”1Cihstpro°rvj>ﬁ%_s gaat a. g47

The conpany M5 1 can specify the nodule tao bhe do oaded fr h ified
f(ﬁntenps. ufnp|qh§e Pr’icstl&”f'uncrrtqeor‘?ﬁet%%bcfel?r&ié) am's omvﬁérilgﬁ%nceaer{;gén% e of
e main part of the conpan 1. The 5caompa - }Eﬁﬁzan interface
K,\I’/l\llt cg_nne?:t ablPe 1°6'% ﬁ@@@r{?ceo rﬁrclﬁﬁagnlqwn%ne@boefl\ét%e&g%m cation network
a display unit 34 j [ qutput j L j a
human- machi ne ?Drﬁnealrﬁ‘yaggr{t%oaéhdeorb%;geru%?otgjéraa?%{r }Tl?f%n\éﬂa%iﬁ\é%ﬁli't %% such

as a hard disk 4,19 @B&;‘é%-néﬁmb%z thaty e iepmrany Ms 1 can have the functions

according to the enbodi nent even in’a standal one state in which the conpany
M5 is not connected i theidied £comangieat | ofbd ianeamdl ¢ heseohalinh el ¢ o8

network NW 15The conpany M5 1 al so conprises the control unit
for the sake of discrimination. The modules are put
into units.on the basis of, for example, a solution
corresponding to each of communities of different types
10 such as an urban community, an agricultural, mountain,
or fishing village community, a shopping mall
community, and an office community and managed.
In addition, ranks S, A, B,... are set for the
units in accordance with, for example, the sefvice
15 contents, and the modules of each rank can be managed
together. The hierarchical structure is convénient in
managing the variety of modules.
Each module is updated or upgraded by its vendor
or software developer. The software module group 20b
20 is thus extended sequentially. The vendor of each
module can construct a business model that earns a
profit by suitably charging a service beneficiary every
time a module is downloaded.
Information representing what kind of function is
25 provided by a module, the serial number to individually
specify each module, and the updating history are sent

to the city MS 30 in the form of a list or XML data.



30a (FIG 18) and a program nenory 32. The control unit 30a carries out the
function by software 31. The software 31 is created by conbing a plurality
of nodul es. The nodul es are | oaded to the program nmenory 2032 ‘and i npl enent
the function of the software 31 by arithnetic processing of a CPU (Central.
Processing Unit) (not shown). FIG 22 is a functional block diagram
showi ng an exanple of the vendor MS 80 shdwh in FIG 18. The 25vendor MS 80
conprises an input/output unit 14, an interface unit 6, a storage unit 13,
a CPU (Central Processing Unit) 11, and a program nepory 12. That is, 48
the vendor M5 8the semmumpli®er! terer FrRectivnaaseRel PP 12 execut es
progranms stored in the program nenory 12, The input/output unit 14 is a
hunan- machi ne Siatrekdagad ( %p@?%t?‘b‘?ﬂﬁa‘?%lc%?tgn%%tch) operated by an
operator or the like._ The jnput/output,unit 14 for a_Gcu i cal User
I nterface) environmeht®tc?teti %ey'il’gﬁ”blr%?{[okﬁl?ﬁ u&%?rf‘ﬁesf}&?ggaﬁg al so
provides information to the user. 10The | pt a j is co cted to

S Thar tmht Lot ore SRt aaY RuF anay

the tel econmuni TR 19 ne™ 0 rmuni cati on” ne nd the database
e Lo e I AR SScH o g et ghegmineaipes toge o
storage unit 46.15d of £t HEneheE St 1Gn dBiRe 998. the communication network

NW, a display unit 34 and an input/output unit 36 which

serve as a human-machine interface to the user

(operator), and a storage unit 33 éuch as a hard disk

10 drive. Note that the company MS 1 can have the
functions according to the embodiment even in a
standalone state in which the company MS is not
connected to the telecommunication line of the
communication network NW.

15 The company MS 1 also comprises the control unit
30a (FIG. 18) and a program memory 32. The control
unit 30a carries out the function by software 31. The
software 31 is created by combing a plurality of
modules. The modules are loaded to the program memory

20 32 and implement the function of the software 31 by
arithmetic processing of a CPU (Central Processing
Unit) (not shown).

FIG. 22 is a functional block diagram showing an
example of the vendor MS 80 shown in FIG. 18. The

25 . vendor MS 80 comprises an input/output unit 14, an
interface unit 6, a storage unit 13, a CPU (Central

Processing Unit) 11, and a program memory 12. That is,



The program nenory 12 stores a collection programPl, a cal cul ati on program
22, a selection program P3, a creation program P4, a downl oad program P5, a
count 20program P6, a charge nmanagenent program P7, a setting program P8,
and an update program P9 as the prograns including instructions necessary
for the processing function according to this enbodi nent. These prograns
can be either recorded in a renovabl e medi4®m (recordi ng 25medi um) such as a
CD- ROM or downl oaded via a conmuni cation line (including the

t el ecommuni cation |ine of the communication network NW. 49 The CPU
11 reads out eadfe progreamMS dfl tive groyr eendrat 1R pey fdF nshe
arithmetic processing by hardware. The CPU 11 conprises, as the processing
functions, the Ciovd- dest tned RISI9edts o ArRd &@c?h%ﬁ%?ﬂ%%rﬂdﬁerg?ﬁi’ 10d,
selection unit 10e, creation unit 80c, downl oad unit 10f, counter 80a,
charge managend®- unit 80b, setting unit 10g, and update unit 80d.

FIG 23 is a flowhart showi ng an exanpl e the_processin cedur e of

t he vendor M5 80 ac%}‘?jilrf&”ftiﬂilbﬁﬁétf%? hf{:rﬁ)?)d‘?l R Ii%?(g}rl?{l%g to FIG

23, the yendor M5 80. collects, via the teleco [ I | A

communi cati on Hg’t%ﬁcﬁ'fl?q\elwFaé}/e‘?ﬁeﬁa%loornna?a}%enfa%mqﬁ%]rgé‘gf%%?)t h@%ﬁ%%%?g%s 1

Toonal oot 19 A Rz ARGk Sl SN I B Gnd % S EPocEe e vendor A 80
cte [

15anal yzes t he LolFe event i nformation (step S32) and cal cul ates the

characteristic of the QMMM LY NG Udidg: ther speiad) | v assrbshtres 51 to
5n based on the result of analysis (step S33). The vendor MS 80 selects

nmodul es corr esparding tig 20-hdel ol vt asly ctias acser | sand dism t he software
nodul e group 20b of the database 90 (step S34). The vendor MS 80 acquires

t he sel ected nythdweidy amidmematat@base 20 e¢oebi nes t he acquired nodul es,
and perfornms processing such as conpiling or building to create the

sof twar € 81 25(step B85)interface unit 6 is connected to the

telecommunication line of the communication network NW
and the database 90 and implements a communication
function to the telecommunication line of the
communication network NW and the clouds 500, 200, 300,

15 and 600. A storage unit 46 stores the charging data
90a.

The program memory 12 stores a collection program

P1, a calculation program P2, a selection program P3, a
creation program P4, a download program P5, a count

20 program P6, a charge management program P7, a setting
program P8, and an update program P9 as the programs
including instructions necessary for the processing
function according to this embodiment. These programs
can be either recorded in a removable medium (recording

25 medium) such as a CD-ROM or downloaded via a
communication line (including the telecommunication

line of the communication network NW).



The vendor M5 80 then download-transnmits the created software 31 to the
conpany M5 1 via the 50 telecomunication |ine of the comrunication
network NW (step S36). The vendor M5 80 counts the anmpunt of the software
31 downl oaded to the conpany M5 1 (step S37), and cal cul ates the charging
data 90a based on the count 5value (step S38). The above-descri bed
procedure can repetitively be executed perd®dically or irregularly. That
is, the software of the conpany M5 1 is irregularly or periodically updated
in accordance with a change in the 10community characteristic over tine.
As described above, BoeotRi nyl tocade dourehcknpoddnant fremethendsPINENS0
cal cul ates the characteristic of the community 700 and creates software
based on the resulary The arshyrewf M nekthnSolt yOFeees vENg heY cr eat ed
software and install it in itself. For this reason, the conpany M5 1 need
not have the fidatdvaref FeatGhy LbfemRel sahi 23 HoRsPTReSFtRY0f the

vendor M5 80 to easily unitarily manage the software version argi ng
data, and Iiceéﬂ?QRﬁQﬁ%ﬂrﬁﬂ?(ﬁPOY?"¢é?T%£b% ore %%Ef%?eu?btcgﬁgtruct a

soci al infrastructur ontrol, ful.f h d
STLUGLUIE, Lo I o ¢gf6§mys§?cgtl?rgf¥r?ﬁ 160e éy%ggzﬁxem@{e an

the commnity culationpinl ccordi ng he fourth e ment, the

sof twar e vendor, gr ovi g, e S0fd V£, USSSh{or AOROMBNALLY 8RLEChenEvery

time the software
unit 80b, setting unit 10g, and update unit 80d.

FIG. 23 is a flowchart showing an example of the
processing procedure of the vendor MS 80 according to
10 the fourth embodiment. Referring to FIG. 23, the
vendor MS 80 collects, via the telecommunication line
of the communication network NW, event information
acquired by the company MS 1 with receiving the IP
packet shown in FIG. 19 (step S31). The vendor MS 80
15 analyzes the collected event information (step S$32) and
calculates the characteristic of the community
in¢cluding the social infrastructufes 51 to 5n based on
the result of analysis (step S33).
The vendor MS 80 selects modules corresponding to
20 the calculated characteristic from the software module
group 20b of the database 90 (step S34). The vendor MS
80 acquires the selected modules from the database 20,
combines the acquired modules, and performs processing
such as compiling or building to create the software 31
25 (step S395).
The vendor MS 80 then download-transmits the

created software 31 to the company MS 1 via the



downl oaded, charging data is cal culated. The charging data is managed for
each beneficiary of the software. 51 This allows to give the sane
incentive as in the third enbodiment to the vendor and provide a social
infrastructure control systemuseful for the software vendor as well as the
citizens who live in the 5comunity. According to the fourth
enbodi ment, it is possible to flexibly cop?é)vm'th a change in the community
as a social system That is, event information collected every nonent is
anal yzed, and the characteristic of the 10comunity is cal cul ated.
Rﬁpegtl nlg thi s gorleeygiumcatinr HoprF ddee t Byt i Gak 2o naEEeF falife with
t he devel opnent or reduction of the community. [Fifth Enbodi nent t he
fifth enbodi mentSte&the $&inct i O ofeRFRr Mptat e wnrs 808 JFCLR 9%&1@? MBS 80
according to the fourth enbodi nent wil] be disclosed | etapl, FI G
24 is a schematiFW&F sho sz%de%n%? eterbef ‘ﬂ%%?%%n%%tgogsgego%% ’
infrastructure and a €@ nity, 0 eﬂﬂpe initial s e~of
f](c)rmati on of tHE %acrueﬂaa ﬁﬁ &h{%}}a% e #u%%%sr %@gcﬂlﬁ%%ﬁeég (%?gt gurrllﬁnber
of smart -nmeter ' jate to the initial stat h in FIG

5 %%dé?g&é’é’@é. o] e al state, as shown in
24(a). The smart et er FIPS ag;:) exanpl e of a sensor 50a that acquires event

information. By usingdhgosv@rded®t hed, ptbEPOWEr can repetitively be
executed periodically or irregularly. That is, the
software of the company MS 1 is irregularly or
periodically updated in accordance with a change in the
10 community characteristic over time.

As described above, according to the fourth
embodiment, the vendor MS 80 calculates the
characteristic of the community 700 and creates
software based on the result. The company MS 1 need

15 only receive the created software and install it in
itself. For this reason, the company MS 1 need not
have the function of creating software. This allows
the side of the vendor MS 80 to easily unitarily manage
the software version, charging data, and license

20 information. It is therefore possible to construct a
social infrastructure control system useful for both
the system vendor and the community 700.

That is, according to the fourth embodiment, the
software vendor provides the software used for

25 community control. Every time the software is
downloaded, charging data is calculated. The charging

data is managed for each beneficiary of the software.



25demand, the power consunption, and the power generation anmpunt of the PV
systemin each custoner are acquired as event information. 52 When
the community of the K area develops fromthe state shown in FIG 24(a),
the nunber of houses and custoners increases, as shown in FIG 24(b).
Accordingly, the nunber of smart meters Sg ncreases. A 5house that has not
conprised the smart neter 5 at the initial 1stage may be retrofitted with
thfhs?ﬁrtdnetler 5. As }s ﬁpparent, t he nunber of sensors increases al ong

Wi e devel opnent of the conmmunity. The update unit 80d of. the vendor M
80 det ermi nes Mﬂtﬂ&owmé%cﬁ%%r@%{%fsi"h‘% J?%%%Wy"ﬁ/sai h‘éeﬁgetghbﬁg

updated, for exanple, in response t est froma corrEa y M5 1, or

performng thr SFRAURBerth et QYE%?&E L%g%u?rﬁ%\” ¥ 2efSor°rDs described in
Vendor N5 80" ardl YA R EerOR N O b § 6 ALSH AT et g SIEr St egret e

i on accunulated so far an

cal cul ates the nev%ocrhaa{sa%e%s%%ctgé Lhei g ihLy; i Based eRet he

characteristic,’ the vendor acquires software nodules fromthe

dat abase g cr_eatcegﬁmggﬁ software, and downl oad-transmts it to the conpany
M5 1. According to the Tourth and fifth enbodi nents, since the software is

updated al ong with tA€cordiglgveboprentoatthhembodimanty, ikt iksppessbbke to
flexibly cope with the needs of the operator or

to flexibly cope with a change in the community as a
social system. That is, event information collected
every moment is analyzed, and the characteristic of the

10 community 1is calculated. Repeating this processing
allows to upgrade the software in accordance with the
development or reduction of the community.
[Fifth Embodiment]

In the fifth embodiment, the function of the

15 update unit 80d of the vendor MS 80 according to the

fourth embodiment will be disclosed in detail.
FIG. 24 is a schematic view showing an example of

development of a social infrastructure and a community.
For example, at the initial stage of formation of the K

20 area (FIG. 17), the number of customers or the number
of smart meters 5 is appropriate to the initial state,
as shown in FIG. 24(a). The smart meter 5 is an
exaﬁple of a sensor 50a that acquires event
information. By using the smart meter 5, the power

25 demand, the power consumption, and the power generation

amount of the PV system in each customer are acquired

as event information.



25custoner of the community. [Sixth Enbodinent] FIG 25 is a functional

bl ock di agram showi ng an 53 exanple of a social infrastructure control
system according to the sixth enbodi ment. The sane reference nunerals as in
FIG 3 denote the sane parts in FIG 25, and only different parts will be
descri bed here. 5In the system shown in FI%; 25, a function of analyzing
the characteristic of a community and a fdAction of sel ecting a nodule are
inparted to a conpany Ms 1 of a community cloud 600. Mre specifically, the
conpany M5 1 conprises a 10control unit 30a, a collec iorEL uni t_30b,, a

upl oad unit 30c, a ®aedultd GIPMEMNLIB0RT £l @i%h ‘%ﬁﬁet %%, FEPHOWAT oad

unit 30f, a creation unit 30g _and setting unit 30g. vendor M5, 80
conpri ses an a&§aisi ehe Uit Fia ?ﬁld(ad 't rtg‘r‘?srﬂué“éqeo% q}ﬁiqoﬁﬁbs. 3 1t he

si xt h enbodi nent, the vendor M5 80 has the pasitld server. The
conpany M5 1 h&8SERBCESsiHiHTeas s (’?E’ntsﬁ"ﬁwrgplﬁ]ar aﬁ]u‘s.62S4 by The control

uni t 30a gi ves Lhe actuglor s 50 Gantr ol IgstfuiGHd ans, based:an&ant ol

data, thereby |Yng e soclal 1'nfrastructures 51 to 5n. The

col ectign uni o308 GRLLEGLS, RUNlodfl OBy 1a datan! abdyr Ihesansor 50a
and storés the event information in dat abase 40.
initial stage may be retrofitted with the smart meter
5. As is apparent, the number of sensors increases
along with the development of the community.
The update unit 80d of.the vendor MS 80 determines

10 " whether the software of the company MS 1 needs to be
updated, for example, in response to a request from a
company MS 1, or performing threshold determination of
the number of sensor IDs described in event
information.

15 Upon determining that the update is necessary, the
vendor MS 80 analyzes the event information accumulated
so far and calculates the new characteristic of the
community. Based on the characteristic, the vendor MS
80 acquires software modulés from.the database, creates

20 new software, and download-transmits it to the company
MS 1. According to the fourth and fifth embodiments,
since the software is updated along with the
development of the community, it is possible to
flexibly cope with the needs of the operator or

25 customer of the community.

[Sixth Embodiment]

FIG. 25 is a functional block diagram showing an.



The upload unit 30c transmts the event 25information detected by the
sensor 50a to the vendor M5 80 of the vendor cloud 500 via the
t el econmuni cation |ine of the communication network NW That is, the 54
upl oad unit 30c transmits the event information via the tel econmunication
line of the comrunication network NW The cal culation unit 10d anal yzes the
event information 40a and cal cul ates the characteristics of 5the community
700 including social infrastructures 51 to 5n. The sel ection unit 30e
sel ects nodul es suitable for the characteristics of the community 700 from
ghe Isof ijarﬁ n@d?l@lg?dlfpazwcdfa]t He I Hase W AT oW o3 unit 30f
ownl oads the software nodul e sel ected hy the selection unit 30e fromthe
dat abase 90 t o 3@ LHRFArRP Nl A% R ¥ uni Tt i BHS i et of St he

communi cati on network NW That_.i

15dat abase 90 ViHGHRE S é}sec]d}nﬁﬁﬁs'éa%r %ﬁ?og‘%]ﬂ?e %%euLpga I Ssn?lglg?]?foéﬁeqnée ﬂ(/)\g}Lhe

i The, Great) SRy P08 FOTBLIS 1, dgutd ogdsi salbam gm0 (0

time theSSeleCtion In the system shown in FIG. 25, a function of
analyzing the characteristic of a community and a
function of selecting a module are imparted to a
company MS 1 -of a community cloud 600.

More specifically, the company MS 1 comprises a

10 control unit.30a, a collection unit 30b, a upload unit
30c, a calculation unit 30d, a selection unit 30e, a
download unit 30f, a creation unit 30g and a setting
unit 30g. A vendor MS 80 comprises an acquisition unit
10a and a transmission unit 10b.

15 In the sixth embodiment, the vendor MS 80 has the
position as a server. The company MS 1 has the
pbsition as a control apparatus.

The control unit 30a gives the actuators 50b
control instructions based on control data, thereby

20 controlling the social infrastructures 51 to 5n.

The collection unit 30b collects event information
detected by the sensor 50a and stores the event
information in a database 40.

The upload unit 30c transmits the event

25 information detected by the sensor 50a to the vendor MS

80 of the vendor cloud 500 via the telecommunication

line of the communication network NW. That is, the



20unit 30e executes software nodul e selection, the creation unit 30g
updates the software by the downl oaded software nodul e. The setting unit
30h sets the paraneters of the selected software nodul e in accordance with
t he 25cal cul ated characteristics. The setting unit 30h mani pul ates the
paraneters, thereby making the software match the characteristics of the
community. 55 The acquisition unit °#0a of the vendor M5 80 acquires
event information transnmtted fromthe conpany M5 1. The acquired event
information is stored in the database 90 as the event information 20a. The
5transmi ssi on wploakDmrtitarkid thransnite e Vel nfoanabi PhaY &2 nbldl e
requested by the conpany M 1. . FIG 26 is a f]lowhart ShOV\,i]Q an
exanpl e of the YRIREEEIHY: Gio@Uur 19 fOF H T FHPFEM M 41 QR cBF U R 19% t he

si xth enmbodiment. Referring to FIG 26, t 10coppan 1 col|ects event
i nformation detect ed By ThESeHsH 5iRy§ sﬂgcb A Yzer%eyg%nﬁgﬁﬂ}kws 1

anal yzes the collected .event. informatio step .42 - s.the
charact eri sti cs-THfOHHE Jcodhrﬂtprﬁ t%}qéoﬁjb%lglea((jteosn%}hee ‘%he%%’?%#%%gﬁgi?% (step
S3). 15The conmpan : nod &$; £Pr 0e;fspé)pd' her Gab gut at ed
characteri sti (r:qs)é}’fe?/ocrrol uonfleée’f(}?rro;q €, a f‘?lsr%:&(sgo tvvariérm?r%%lﬁ?%ug?%up 20b shown

in FIG 6) notifieg in advance (step S44). The conpany M5 1 then requests
the vendor M5 80 to transmt the selected

The selection unit 30e selects modules suitable
for the characteristics of the community 700 from the
software module group 20b of the database 90.

10 The download unit 30f downloads the software
module selected by the selection unit 30e from the
database 90 to the company MS 1 via the
telecommunication line of the communication network NW.
That is, the software module is acquired from the

15 database 90 via the telecommunication line of the
communication network NW. The creation unit 30g
combines the downloaded software modules to create the
software of the control unit 30a.

Especially, for example, every time the selection

20 unit 30e executes software module selection, the
creation unit 30g updates the software by the
downloaded software mbdule.

The setting unit 30h sets the parameters of the
selected software module in accordance with the

25 calculated characteristics. The setting unit 30h
manipulates the parameters, thereby making the software

match the characteristics of the community.



20nodul es via the tel ecommunication |ine of the communication network NW
The conpany M5 1 then acquires the selected nodul es fromthe database 90 of
t he vendor cloud 500 (step S45). The conpany MS 1 conbi nes the acquired
nodul es and perforns processing 25such as conpiling or building to create
the software 31 (step S46). In sixth enbodi nent, the conpany M5 1

cal culates 56 the characteristic of commifity 700. The sol ution required
by the community is thus grasped, and a correspondi ng nodul e is acquired
fromthe vendor cloud 500. This makes it possible to create software as if
5it were tailor-madelhe acquilhiti¢m, unhie e9anefi Rherwandes YetBEted by the
sensor 50a is directly transmtted to the vendor M5 80_and concentratedly
stored, and at adwisear Ve Iwkearmat ket dEFaNSHEL beRpERO™ ME"E . CTHB2BY ent
10information is analyzed to calculate the fharacteristictof &hencg nity,
and nodul es ar 1Sel ectBE ARAYNRT GRHRAC (P RE"LbhPANYS ME1- TR 4tcordance

with the result of analy The domnloadegonndulg§ 6§.cogpgned to create

the software usfjébtatk?f%_rﬁsdriafst ® 1B5EGLT at n?rp%fs%ruc ure. This al |l ows
Systom i F each WIS 1T NGt ar 1 0F - Fed Kot e hat TEho p eednt ™1 huent i on
Is not limted ééftware module requested by the company MS 1.

FIG. 26 is. a flowchart showing an example of the
processing procedure of the company MS 1 according to
the sixth embodiment. Referring to FIG. 26, the

10 company MS 1 collects event information detected by the
sensor 50a (step S41). The company MS 1 analyzes the
collected event information (step S42) and calculates
the characteristics of the community 700 based on the
result of analysis (step S3).

15 The company MS 1 selects modules corresponding to
the calculated charécteristics from, for example, a
list (software module group 20b shown in FIG. 6)
notified in advance (step S44). The company MS 1 then
requests the vendor MS 80 to transmit the selected

20 modules via the telecommunication line of the
communication network NW. The company MS 1 then
acquires the selected modules from the database 90 of
the vendor cloud 500 (step S45). The company MS 1
combines the acquired modules and performs processing

25 such as compiling or building to create the software 31
(step S46).

In sixth embodiment, the company MS 1 calculates



20t he above-described enbodi ments. For exanple, the characteristics of
social infrastructures calculated by the calculation unit 30d or 10d, or

t he perfornmance of each nodul e sel ected based on the cal culation result or
the software that can be created may be visualized and 25di spl ayed on the

di splay unit 34 of the city M 30. Sof tware nodul es can be created as
only one for every solution. O software #8dul es can be shared 57 anong a
plurality of solutions. FIG 27 is a view show ng an exanpl e of

classification of a software nodule group. A plurality of infrastructures,
for exanple, hoive, chainagitey istd SiodfctGyUA 1Y b Consitfer¥t U1°1 s assuned
~that the home infrastructure includes hone and apartnen houie t he

bui | di ng i nf r aseAvr@ce DyhdhsdELERsdapet | ENBw i34 1 hg and
intelligent building and the factory infrastructure include rge-sgal e
factory and sm&PFT module lch?rCOé?a?r%#e#r?%et%rr%dﬁ?édéga??%%g cost
saving i s needed,. especi al | by. .hone a I rise il di nythis case,
it is possibl e%g(g 'sh%&‘elsnﬁ‘}ﬂ'\jieess ]ftorpocsosslt%dlsea\c};:%lgé%ee%%eén %r%n% | oW ri se
buil ding. Sim Ii%r l@é’relsciat' s Bessi ble to share nodules for realizing energy
savi ng bgtween, for exarrp31 e,” apartnent house, skyscraper, intelligent

bui I ding and | arge-sgale factify cddke 1hFSrmshash nge 08EL SBABY etABONG
solutions allows to decrease the cost or |oad for devel oping the 20nodul es.

The conbi nati on«@fs JPOHILS 4 Q1 iCFaALE, SOfdv@ier tsd nod ehevaysndbe BHesand
only. For exanple, a plurality of nodul e combinations may be sel ected on
t he machi ne si ded aathddie nerddiryrestceread, soid war etloe $dmee serNéce
locally held in the company MS 1. The event
10 information is analyzed to calculate the characteristic
of the community, and modules are selected and
downloaded to the company MS 1 in accordance with the
result of analysis. The downloaded modules are
combined to create the software used to control the
15 social infrastructure.

This allows to provide software indispensable for
managing and operating a social system in each
community like tailor-made.

Note that the present invention is not limited to

20 the above-described embodiments. For example, the
characteristics of social infrastructures calculated by
the calculation unit 30d or 10d, or the performance of
each module selected based on the calculation result or
the software that can be created may be visualized and

25 ‘displayed on the display unit 34 of the city MS 30.

Software modules can be created as only one for

every solution. Or software modules can be shared



25t hat can be provided in each conbination nmay be displayed so as to cause
the operator to select one of them This allows the operator's will to
intervene 58 when creating software. This formis especially useful for

t he provider of an administrative service, and the need for this formis

hi gh. Event information detected by the sensor 50a can be stored in
any of the country cloud 100, the prefectdr®e cloud 200, the city cloud 300,
t he vendor cloud 500, and the conmunity cloud 600. The functional bl ocks
'such as the software nodul e group 20b, the calculation unit 10d, the

sel ection unit a@eg theOsetiingelgeludygens he coll ection unit 30b, the
cal culation unit 30d, the selection unit 30e, the creation _unit 309, the
setting unit 30h, thelGouhtels 8Davieweskepuiye AanayeRest GRit 80b, the
creation unit 80c, and the update unit 80d can also be inplenented. .
15anywhere in tHE St et Hatof ¢ IheCTahetToMat S b beRR - cafi BguFﬁﬁFéﬁented
as a programto be executed by a copputer or.a programrecqorded_in a
conput er - r eadalii’e ¥ i Hef %ﬁn£gkﬂ?¥9% }?aP%O %bo%?hgﬁ%gghgge been
descri bed, 20t hese enbodi ts have. present ed X l e only,
and are gbt in?%ﬁ%&?chﬁ#E; St %P%ié%é?%f tﬁg %%v%%%?%%%.g %geggg t he

novel embodi mens s, degerihed. hereid my1Bee e eshdinada ¥eRLRE Ynehset her

forms; furthernore, various om ssions, substitutions and 25 changes may be
made without depal tdnoy &1 irﬁ‘@réﬂfﬁét@fetbﬁcl@&@éﬂt!‘;Eﬂ§cr§ﬁéra0@@ﬁpanyl ng

clainms and their equivalents are intended to cover such forns or
rise building and intelligent building and the factory
infrastructure includes large-scale factory and small
10 workshop.

For example, the module realizes cost saving ié
needed, especially, by home and low-rise building. In
this case, it is possible to share modules for cost
saving between home and low-rise building. Similarly,

15 it is possible to share modules for realizing energy
saving between, for example, apartment house,
skyscraper, intelligent building and large-scale
factory. Like this, sharing one module among solutions
allows to decrease the cost or load for developing the

20 modules.

The combination of modules to create software is
not always the one and only. For example, a plurality
of module combinhations may be selected on the machine
side, and the performance of software or the service

25 that can be provided in each combination may be

displayed so as to cause the operator to select one of

them. This allows the operator's will to intervene



59 nodifications as would fall within the scope and spirit of the
inventions. 60 CLAIMS 1. A social infrastructure control system
conprising: a control apparatus configured to control a social
Sinfrastructure of a community based on software; a database configured to
store a plurality of nodules; a sensor configured to detect event
concerning the social infrastructure, and 3% out put event information; 10a
collection unit configured to collect the event information fromthe ’
sensor; _ ~a calculation unit configured to calculate a characteristic
of the social iwferastramting ot twerconmiini s yfoymahal goPaglehéYcBFFéEted
event information; 15a selection unit configured to select a nodule
correspondi ng tfon Hene g miatesd chamadriziserdtbiet fer Aacabasdd 5RE

a creation unit configured to create the software based on the sel ected
nodul e. need for this form is high.

Fvent information detected by the sensor 50a can
5 be stored in any of the country cloud 100, the
prefecture cloud 200, the city cloud 300, the vendor
cloud 500, and the community cloud 600. The functional
blocks such as the software module group 20b, the
calculation unit 10d, the selection unit 10e, the

10 setting unit 10g, the collection unit 30b, the
calculation unit 30d, the selection unit 30e, the
creation unit 30g, the setting unit 30h;,; the counter
80a, the charge management unit 80b, the creation unit
80c, and the update unit 80d can also be implemented

15 anywhere in the system. That is, the functional blocks
can be implemented as a program to be executed by a
computer or a program recorded in a computer-readable
recording medium.

While certain embodiments have been described,

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



202. The social infrastructure control systemaccording to claim1, further
conprising a managenent unit configured to manage chargi ng data based on a
unit price preset for the selected nodule. 3. The social infrastructure
control system 25according to claim1l1l, wherein at |east one of the nodul es
has a paraneter capable of adjusting a fug&tion of the nodule, and 61

the system further conprises a setting unit configured to set the paraneter
in accordance with the cal cul ated characteristic when the sel ected nodul e
has the paraneter. . 4. The social infrastructure control  system
according to chedmficatiafer T omrisitfg e i SCWRMr Yl Bt T ot
update the software in _accqrdance with a change in the characteristic.

5. A server caﬁgﬁﬁgeoﬁﬁﬁﬁﬁ%ﬁﬁQ%ﬁing with a 10control apparatus for
controlling a social infrastructure of a community based on software

created with a plurality of nodul es, conprising: a collection
unit configured to collect event information concerning event related to
the social 15infrastructure detected by a sensor; a calculation unit

configured to calculate a characteristic of the social infrastructure or
the comunity by analyzing the collected event information; and 20a
selection unit configured to select a nodule corresponding to the

cal cul ated characteristic froma database that stores a plurality of
nodul es. 6. The server according to claim5, further conprising:



25a creation unit configured to create the software based on the sel ected
nodul e; and a transm ssion unit configured to transmt the 62 created

software to the control apparatus. 7. The server according to claim
5, further conprising a management unit configured to manage charging data
based on a unit price preset for the 55e|e%}ed nodul e. 8. The server

according to claim5, wherein at |east oneof the nodul es has a paraneter
capabl e of adjusting a function of the nodule, and the server further
conprises a setting unit 10 configured to set the parameter in accordance
with the calcul ated characteristic when“thels®l &cted nodul e has the

par anet er. 9.. The server_ acc rdin%¥to cl ai m urther_conprising an

5
update unit configured ti IRdAE 1 HeF AB50T ¢ WAr e ?%n%£%%r%%% T'with a change

in the characteristic.. 10. A control apparatus for controlling a
soci al infrast Fef¥Edr'e ¥%°a comunity based on software, conprising: 20a

collection unit Confg{ %}f&éf Afﬁfvé&fl&&%&m&&o@o&@ﬁ&?réﬂ sgceyent

related to the socia rastr ure detected by a sensor;
5 infrastructure of a community based on software;

a database configured to store a plurality of
modules;

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

10 a collection unit configured to collect the event
information from the sensor;

a calculation unit configured to calculate a
characteristic of the social infrastructure or the
community by analyzing the collected event information;

15 a selection unit configured to select a module
corresponding to the calculated characteristic from the
database; and

a creation unit configured to create the software
based on the selected module.

20 2. The social infrastructure control system
according to claim 1, further comprising a management
unit configured to manage charging data based on a unit
price preset for the selected module.

3. The social infrastructure control system

25 according to claim 1, wherein at léast one of the
modules has a parameter capable of adjustihg a funétion

 of the module, and



a calculation unit configured to calculate a characteristic of the social
infrastructure or the 25comunity by analyzing the collected event
information; a notification unit configured to notify a server of the
characteri'stic; and 63 a reception unit configured to receive the software
or a nodule transmtted fromthe server in accordance with a notification

of the characteristic. 11. The &dntrol apparatus according to
claim 10, S5further conprising a creation unit configured to create the
sof tware based on the received nodul e. 12. The control apparatus

according to clai m lthe faydtmr Donpréesi agnprisepiestsemiingontigured to
request the server to update the software in accordance with a 10change in
the characteristdnfigured to sei3.the dortansdteietHoReomiasFagvith the

collecting event information outputted froma sensor that detects a event
concerni ng a souildulaffahstharaaier bt comriig ; sabRel @ BeFne a1as

characteristic of the soci al
the parameter.

5 4. The social infrastructure control system
according to claim 1, further comprising an update unit
configured to updaté the software in accordance with a
change in the characteristic.

5. A server capable of communicating with a

10 control apparatus for controlling a social
infrastructure of a community based on software created
with a plurality of modules, comprising:

a collection unit configured to collect event
information concerning event related to the social

15 infrastructure detected by a sensor;

a calculation unit configured to calculate a
characteristic of the social infrastructure or the
community by analyzing the collected event information;
and

20 a selection unit configured to select a module
corresponding to the calculated characteristic from a
database that stores a plurality of modules.

6. The server according to claim 5, further
comprising:

25 a creation unit configured to create the software
based on the selected module; and

a transmission unit configured to transmit the



infrastructure or the community by analyzing the collected event

informati on; sel ecting a nodul e corresponding to the cal cul ated
characteristic froma database that stores a plurality 20of nodul es; and
creating the software based on the sel ected nodul e; and control ling

the social infrastructure based on the created software. 2514. A control
met hod conprising: collecting event infortdtion outputted froma sensor
that detects a event concerning a social 64 infrastructure;

calculating a characteristic of the social infrastructure or a conmunity
that includes tdreased alo fitnfars traudthe ecdayt emlal apRag th®- col | ect ed event
5i nformati on; selecting a nodule corresponding to the cal cul ated
characteristic fromb dahmhEr(HatacIFesna v wad ity of LnbefeEs: and
controlling the social infrastructure based on fthe 10software that is
created based GiPTATd SSid1ed@ MPNAFRNNT UNit CABTIGHELE MY rBI %Y hod

har ging dat a BXSIAIGR &AM P LEIroalt t g (e ReTEtt el hodire.
5 selected module.

8. The server according to claim 5, wherein at
least one of the modules has a parameter capable of
adjusting a function of the module, and

the server further comprises a setting unit

10 configured to set the parameter in accordance with the
calculated characteristic when the selected module has
the parameter.

9. The server according to claim 5, further
comprising an update unit configured to update the

15 software in accordance with a change in the
characteristic.

10. A control apparatus for controlling a social
infrastructure of a community based on software,
comprising:

20 a collection unit configured to collect event
information concerning event related to the social
infrastructure detected by a sensor;

a calculation unit configured to calculate a
characteristic of the social infrastructure or the

25 community by analyzing the collected event information;

a notification unit configured to notify a server

of the characteristic; and



1516. The control nethod according to any one of clains 13 and 14, wherein
at | east one of the nodul es has a paraneter capable of adjusting a function
of the nodul e, and ' the nethod further conprises setting the
parameter 20in accordance with the cal cul ated characteristic when the

sel ected nodul e has the paraneter. 17. The control nethod according
to any one of claims 13 and 14, further c&dprises updating the software in
accordance with a change in the 25characteristic. 18. A programto
be executed by a conputer, the program conprising: 65 col | ecting
event information out pedegd faromre ts ermoii guerd de? ece@eEVeVvER® concerning a
social infrastructure of a community; calculating a characteristjc of the
soci al i nfrast seéttweg oot fe Mstheni B IS I g A TR tHe R TEE et event

i nfornmation; and sel ecting a nodul e corresponding to the cal cul ated
char act eri sti c afcomiangst aidde & matt ifiGadsiop ;ﬂﬁ.lré)ner PO Tiotiut st © 10109.
The program according to ¢claim 18, further conprising creati ng theléoftware
based on the sel ectdd modit%.control appa%usl'haec%%rn&rrb? Fet fiod Accot di ng

(0, CLALILIS, TN COMLLS M SO B0 S AL GASES 60 S dSte

the software based on the received module.

12. The control apparatus according to claim 10,
further comprising a request unit configured to request
the server to update the software in accordance with a

10 change in the characteristic.

13. A control method comprising:

collecting event information outputted from a
sensor that detects a event concerning a social
infrastructure of a community;

15 calculating a characteristic of the social
infrastructure or the community by analyzing the
collected event information;

selecting a module corresponding to the calculated
characteristic from a database that stores a plurality

20 of modules; and

creating the software based on the selected
module; and

controlling the social infrastructure based on the
created software.

25 14. A control method comprising:

collecting event information outputted from a

sensor that detects a event concerning a social



21. The control nethod according to claim 18, wherein at |east one of the
nodul es has a paraneter capable of adjusting a function of the nodule, and
the control nethod further conprises setting the 20paraneter in accordance
with the cal cul ated characteristic when the selected nodul e has the

par anet er . 22. The control nethod according to claim 18, further

conpri sing updating the software in accor @88nce 25with a change in the
characteristic.

infrastructure;

calculating a characteristic of the social
infrastructure or a community that includes the social
infrastructure by analyzing the collected event

5 information;

selecting a module corresponding to the calculated
characteristic from a database that stores a plurality
of modules; and

controlling the social infrastructure based on the

10 software that is created based on the selected module.

15. The control method according to any one of
claims 13 and 14, further comprising managing charging
data based on a unit price preset for the selected
module.

15 16. The control method according to any one of
claims 13 and 14, wherein at least one of the modules
has a parameter capable of adjusting a function of the
module, and

the ﬁethod further comprises setting the parameter

20 in accordance with the calculated characteristic when
the selected module has the parameter.

17. The control method according.to any one of
claims 13 and 14, further comprises updating the
software in accordance with a change in the

25 characteristic.

18. A program to be executed by a computer, the

program comprising:



10

15

20

25

65

collecting event information outputted from a
sensor that detects a event concerhing a social
infrastructure of a community;

calculating a characteristic of the social
infrastructure or the community by analyzing the
collected event information; and

selecting a module corresponding to the calculated
characteristic from a database that stores a plurality
of modules.

19. The program according to claim 18, further
comprising creating the software based on the selected
module.

20. The control method according to claim 18,
further éomprising managing charging data based on a
unit price preset for the selected module.

21. The control method according to claim 18,
wherein at least one of the modules has a parameter
capable of adjusting a function of the module, and

the control method further comprises setting the
parameter in accordance with the calculated

characteristic when the selected module has the

parameter.

22. The control method according to claim 18,
further comprising updating the software in accordance

with a change in the characteristic.



