1 DESCRIPTICN Title of Invention: | NFORMATI ON | NTEGRATI ON CONTROL _SYSTEM
"SAND*| NFORVATI ON PROCESSI NG PROGRAM  SOCI AL | NFRASTRUCTURE OPERATI ON
SYSTEM OPERATI ON METHOD, LOCAL APPARATUS, SERVER APPARATU
Techni cal Field 10Enbodi nents described herein relate geneﬁmwmmmw
information integration control system which collects and integr, ;gs
infrastructure information such as nanageneht and neasurenﬁﬁf‘kn ormati on
concerning various kinds of infrastructures in a predeterm ned 15area or
region such as a nation, a city, or a town and provi des optim zation
information created based on the ilecesCoR InfoFnatPol to neet various
needs, and an information processing programused in this system

Enbodi ments described herein also relate generally 20to a soci al
infrastructure operation system f dititoperati hgvensoenal infrastructure, a
soci al infrastrucfdFORYpEAN AN TARSRAGd ONa JTAHOTapgpaidiMis, a server
appar at us? and a PNBgRAFPRHACHGNo GRPCASS 2% PEYFeletQfal soci al system
a plurality of séRF&PSTRVFASREUEPERES I8 SYdepen ®EHIHAL Thih Qi
operat ed. For exa%ﬁFéL BBEPRIZHEY oR EFVEEe 51 BAG A reddt gy is only

executed for each infrastructure. Hence, optimzation control at the region
llevel or a Technical Field

10 Embodiments described herein relate generally to
an informéfion integration control system which
collects and integrates infrastructure informatipn such
as management and measurement information concerning
various kinds of infrastructures in a predetermined

15 area or region such as a nation, a éity, or a town and
provides optimization information created based on the
pieces of informatién to meet various needs, and an
information processing program used in this system.

Embodiments described herein alsc relate generally

20 to a social infrastructure operation system for |
operating a social infrastructﬁre, a social
infrastructure operation method, a local apparatus, a
server apparatus, and a program.

Background Art

25 In a conventional social system, a plurality of
social infrastructures are independently managed and
operated. For example, optimization processing for
energy saving is only executed for each infrastructure.
Hence, optimization control at the region level or a

30 household level has not been implemented yet, not to
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:30househol d | evel has not been inplenented yet, not to 2 mention control

n"a nation basis. Citation List Patent Literature Patent Literature
1. Jpn. Pat. Appin. KOKAI Publication No. 2011-061931 Summary of I nvention
Techni cal Probl em In a certain concept, a regional comunity and a

social infrastructure in it are regarded toget her as 10one conmunity. There
is a demand for a new nmanagenent and operatfon net hod considering not only
the social infrastructure but also the relationship to people in the
comunity. It is an object to provide an information 15integration control

system an i nfomeation sroodessl mp o otraken a®t$al infrastructure
operation system.  an operation nmethod, a | ocal apparatus, a server
apparatus, and &3} Lisdi ution to Problem

Patent Literature
Patent Literature 1l: Jpn. Pat. Appln. KOKAI
5 Publication No. 2011-061931
Summary of Invention
Technical Problem
In a certain concept, a regional community and a
social infrastructure in it are regarded together as
10 one community. There is a demand for a new management
and operation method considering not only the social
infrastructure but also the relationship to people in
the community.
It is an object to provide an information
15 integration control system, an information processing
program, a social infrastructure operation system, an
operation method, a local apparatus, a server
apparatus, and a program.

Solﬁtion to Problem

20 According to an aspect, an information integration
control system includes a collector, a storage module
and a generator. The collector collects infrastructure
information concerning a sociel infrastructure, user
information about a user who uses the social

25 infrastructure, and management information of a manager
who manages the social infrastructure and the user.

The storage module stores the infrastructure



QOAcqording to an aspect, an information integration control system

I'ncl udes a col lector, a storage nodule and a generator. The coll ector
collects infrastructure informati on concerning a social infrastructure,
user information about a user who uses the social 25infrastructure, and
managenent information of a manager who manages the social infrastructure
and the user. The storage nodule stores the’infrastructure 3 information,
the user information, and the nmanagenment information which are coll ected.

The generator generates control information for the social infrastructure
based on the i nfRaSEMFHP e iTAlMFRY it f St ter 354 of Pt Mo IgRen t he

managenent i nformation which ar e satored in the stor%%e nodul e. Bri ef

Description of BfaRitAgs-on which are gaglectedy piRT IO WAL & showi ng an

exanpl e of an infornatiqn |nteagrati cont.r ol stem according to an
10enbodi nent . qenerattIg(r%G\Co ttirg)la lfnl%??\%cn}ﬁ%r Onsh%&v/ﬁ ntgqeans%%%? tion exanple in

whi ch an operati I Lan.i uted f.qr I | nfr U and
an i nhabi t ant agggfé\?ﬁ“gﬁ#gh{heb&%’ﬁ%%&e%&%ﬁgﬁ%sﬁcﬁguﬁg ﬁrgié—c%léyacél#lg’ a
f1owchartsshow pgeansexannlee b AR, Mazaf O QGRS | h KBIngi S ay
according to the enbodi nent shown in FIG 1. FIG 41s a

fl owchart show pgianhpeeeeddbecdl ift @heng tioka¥Srigdu1f.or mation col | ection

processi ng 20according to the enbodi nrent shown in FIG 1.
Brief Description of Drawings
FIG. 1 is a block diagram showing an example of an
information integration control system according to an

10 embodiment.

FIG. 2 is a flowchart showing an operation example
in which an operation instruction is executed for a
social infrastructure and an inhabitant according to
the embodiment shown in FIG. 1.

15 ' FIG. 3 is a flowchart showing an example of
optimization processing in KPI display according to the
embodiment shown in FIG. 1.

FIG. 4 is a flowchart showing a procedure of
storing in KVS in information collection processing

20 according to the embodiment shown in FIG. 1.

FIG. 5 is a flowchart showing an example of
optimization processing in KPI calculation according to
the embodiment shown in FIG. 1.
FIG. 6 is a flowchart showing the procedure of
25 processing of computing an operation plan when KPIs

based on a plurality of intermediate values are

processed parallelly according to the embodiment shown



FIG 5 is a flowhart showi ng an exanple of optimzation processing in KPI
Cal cul ation according to the enbodi nent shown in FIG 1. FIG 6 is a

fl omchart showi ng the procedure of 25processing of conputing an operation
pl an when KPIs based on a plurality of internmedi ate val ues are processed
parallelly according to the enbodi nrent shown 4 in FIG 1. FIG 7
is a flowhart show ng the procedure of proéessi ng of integrating a
plurality of KPI calculation results and optim zing them according to 5the
enbodi nent shown in FIG. 1. FIG 8 is a conceptual view show ng an exanple
of a procedure éft &f&tilng an EV driving plan by an existing technique.

FIG 9 is a conceptu Vi ew show an exanpl e of 10a procedyre of _creating
an EV driving plan bﬁ’JIt%e%sy]sst &n@%@dﬁﬁ%%o‘f%g e%%dﬁ)ﬁ%ﬁ‘?aure °f Fa
10 is a system rt j l.e of jal,_din ucture
operation syste%gggggfsg‘?lyg%%o%{%ﬁg%gg&ng ean‘gbol}gréefﬁt.}; 155{:?%{ 11 is a
functional bloc i.agr. how h i 1S i :

i nfrastructure gsgrcglgfagr?ozlyg}tges%qggc%rn i r?%t?%[ltzﬁlen%;e%%%e)%%}dﬁun% tt.C>

FIG 12 ig a fl euehapboshownkRd sapwexapplsg pf 1t he processing procedure of a

| ocal apparatus 31 according

FIG. 8 is a conceptual view showing an example of
a procedure of creating an EV driving plan by an
existing technique.

FIG. 9 is a conceptual view showing an example of

10 a procedure of creating an EV driving plan by the
system according to the embodiment.

FIG. 10 is a system chart showing an example of a
social infrastructure operation system according to the
second embodiment.

15 FIG. 11 is a functional block diagram showing the
main parts of the social infrastructure operation
systém according to the second embodiment .

FIG. 12 is a flowchart showing an example of the

processing procedure of a local apparatus 31 according

20 to the second embodiment.

FIG. 13 is a flowchart showing an example of a
processing procedure concerning operation plan creation
by a server apparatus 18.
FIG. 14 is a flowchart showing another example of
25 the processing procedure concerning operation plan

creation by the server apparatus 18.



20t o the second enbodi nent. FIG 13 is a flowhart show ng an
'exanpl e of a processing procedure concerning operation plan creation by a
server apparatus 18. FIG 14 is a flowhart show ng anot her
exanpl e of 25the processing procedure concerning operation plan creation by
the server apparatus 18. 5 Description of Enbodi nents [First Enbodi nent]
FIG 1 is a block diagram showi ng an exanpl @ of the arrangenent of an
information integration control 5systemaccording to the first enbodi nent.
This system conprises an informati on comunication infrastructure 11, a
plurality of kinds of social i|iREF&sEPGEON f Ealbestimesdls water supply,
traffic, nmedical, and other facilities) 12A, 12B,..., an admnistrative
10( admi ni st r at ol Figétv&FPesingadlan i nhabitant (beneficiary) server 14,

whi ch can communi cate _w th each other by connecting, i nput/output nodul es
121, 131, and 141 vid & ‘net wor k. %iloyﬂ{%@/%aaqﬁaé“ Y %e‘?%o‘?fé"f“{‘})ﬁ%el? ein
the area or regign where Lig.pl Wralliy of, kinds 150f soclalo | nigasigpctures

12A, 12B,... are provi nmeans persons e soci a

infrastrugtures.lgfon12Bep i nANdf QHEE A Wder, concent, | nGlUdi NG s+ o
i nhabi tants. " ailnlstratlon rs a manager Fﬁat manages thed%tﬁ%hlty of
kinds of social -éfpphEagt BHCEHEBSMARY ohh@ dmithalideanlch (Y& aHrructure
11, a plurality of kinds of social infrastructures
(electrical, water supply, traffic, medical, and other
facilities) 12A, 12B, ..., an administrative
10 (administrator) server 13, and an inhabitant
(beneficiary) server 14, which can communicate with
each other by connecting input/output modules 121, 131,
and 141 via a network. "Inhabitants" means persons who
live in the area or region where the plurality of kinds
15 of social infrastructures. 12A, 12B,... are provided.
"Users" means persons who use the social
infrastructures 12A, 12B,..., and forms a wider concept
including inhabitants. "Administration" is a manager
that manages the plurality of kinds of social
20 infrastructures and the inhabitants (users).

The information communication infrastructure 11
integrates infrastructure information collected
concerning the various kinds of social infrastructures,
and optimizes and provides the information in response

25 to a request. A function of this type can be
implemented by a cloud computing system including a

plurality of servers, databases, and the like. The



The information comunication infrastructure 11 integrates infrastructure

i nfor'mation coll ect ed concerning the various kinds of soci al
infrastructures, and optim zes and provides the infornmation in response
25t0 a request. A function of this type can be inplenented by a cloud
conputing systemincluding a plurality of servers, databases, and the |iKke.
The 6 information comunication infrastructure 11 conprises a KPl (Key
Performance | ndicator) calculator 114, a database 115, a display optim zer
116, and an instruction creator 117. 5Infrastructure information (usage

state and devi cé AT 100 (CORTRR HGEGrhP i 13- Wpparatbs A2PPThS@ach of
the social infrastr ctures adnuglstratlon |nf£{$at|on (KPI's

(maﬂsﬂcssmﬁ%sg m%éé%ﬁm§6ﬂ¢ﬁyﬁ %&P&%ﬁ% dfcators,

10vari ous ki nds o uner i val ues .such as. an en savi ratio and a
193, o &y

result of quest BRARPPE) 8s EntPHG ¥t 18 TopEr At A’ o t he whol e

soci al |nfrastrgﬁggrgktggﬁ m.tReadmini-strative server 13, and inhabitant
information (including Tnformtion ach|red 15 from various ki nds of

sensors igstalled inrgrhause and A Jdkeda dirpm Mk%cjé‘@@é%@“éné%é’@ic#
are collected via input/output nodules 111 to 113 and stored in the

dat abase 115. Theazdatabaseedi’ad $rohmob @xaipliey apHastaddaitied 20storage
medi a and stores various kinds of information and data in, for exanple, KVS
(Key-Val ue Storef themabcidbatnifsasthecdatakaseall’ 2s,ar.es i nformati on sent
from for exanple, the social infrastructures 12A, 12B,..., the

adm ni strative gémyrisi8atand théormhabbhanKpPder ertatdsti4s rsudie f0ram of a
pair of key (index) and value. A key is an index used to identify each

i nformation, angopubarieni ndi eares rhéecoanenesoppalige nefl dafogrsmat i on

10 various kinds of numerical values such as an energy
saving ratio and a result of guestionnaire)
representing the operation state of the whole social
infrastructure) from the administrative server 13, and
inhabitant information (including information acquired

15 from various kinds of sensors installed in a house and
the like) from the inhabitant server 14 are collected
via input/output modules 111 to 113 and stored in the
database 115.

The database 115 is, for example, a distributed

20 storage media and stores various kinds of information
and data in, for example, KVS (Key-Value Store) format.
That is, the database 115 stores information sent from,
for example, the social infrastructures 127, 12B,...,
the administrative server 13, and the inhabitant server

25 14 in the form of a pair of key (index) and value. A
key is an index used to identify each information, and

a value indicates the contents (value) of information



7 corresponding to each key. As a feature, a key-value store database can
be extended scal ably and guarantee a response in a predeterni ned search
time. It is therefore possible 5to, for exanple, store an enornous anount
of data on the order of Cbyte per sec in real tinme. Information can be
stored either directly or after processed on the social infrastructure
side. In addition, informati on concerning a conpany that operates an
infrastructure .is 10arbitrarily added. Inhabitant information is assuned
to be acquired fromthe facility of an infrastructure conpany, a facility
instal l ed i n anCPRASBPPRALTS KEMECHr X&¥ot her purpose, or another service

used by the inhabita%%. ﬁgTh KPI cal cul ator 11 calgylates KPlL s ged on
oG i

the infrastructure i I&eqdi rEd TromS i8S r&t e Toctar

infrastructures 12A .12B. .. he _adm_ni_stration infor ion fromthe
admi ni strative gé%?@?e%S?Cﬁ%abﬁﬁeapﬁhgﬁﬁfgﬁ?%en ofﬁgﬁéﬁgﬁr{hn he

20i nhabi tant sepyghe 14, Wikahsatecat oted i nskhe 0atahase M Bosginie The

instruction cre ullates optimuminstruction information for the

social infrastrygtupgs 124mpleB storedhfl bhSrhBhabikRh SV elatd dased on
the 25cal cul at ed KPI's. The infrastructure information may tenporarily

be converted i ntpeacec@aparabtByiBt perediat envakue anthet.henn fomesriteed into

a KPI by the KPI cal culator 114. For '
can be stored either directly or after processed on the
social infrastructure side. 1In addition, information
concerning a company that operates an infrastructure .is

10 arbitrarily added. Inhabitant information is assumed
to be acquired from the facility of an infrastructure
company, a facility installed in an inhabitant's home
for another purpose, or another service used by the
inhabitant.

15 The KPI calculator 114 calculates KPIs based on
the infrastructure information acquired from the
different social infrastructures 12a, 12B,..., the
administration information from the administrative
‘server 13, and the inhabitant information from the

20 inhabitant server 14, which are stored in the database
115.

The instruction creator 117 calculates optimum
instruction information for the social infrastructures
127, 212B,..., and the inhabitant server 14 based on the
25 calculated KPIs. |

The infrastructure information may temporarily be

converted into a comparable intermediate value and then



the processing of the KPI calculator 114, it is necessary to perform

mul ti'variable analysis for, for exanple, at |east thousands of different
indicators 5within a predeternmined tinme. Hence, a cloud conputing system
capabl e of parallel processing is usable. That is, the KPlI calculator 114
is inplenmented in a cloud conmputing system The processing of cal culating
KPl's can be inplenented as a service provid%d by the cloud 10conputi ng
system When storing information in the database 115, there are converted

into internedi ate val ues conparabl e even for a different soci al
infrastructure GPTVRE UGk NtFhe ESHcdpt tdFe el | ¥/ &F ka2 el VAl uef'Phcl udes
not only 15the imge of "virtual %E%}" but al so a val ue that cannot be

t

converted into &8& PIREERSES &F iftler Bha-al et raret " hdi vi dua
environment al | oad val ue Qor on%.hour 3r.onej%ﬁy" and findiv%dual

conveni ence evalG5ECGA Wal e PESE SR Wodr ‘6t o U2 1 %0 he" T et Hedi at e
val ue may be a uch.a u . I , i .. The displ ay
optimzer 116 c%g%g{ Sl%t’ hgtKglegsgalt@ﬁ&g& yO%t ﬁ%l%q%% clur}da Coart 114 to a

format easy 10 geenfiar . ReHSeR MR ne¥akUdd On peg{dd i catd Qg e, Ag 1IN
t he changed format may be used as instruction information. The KPIs are

sent to the sockgktihf caphbuet BrepatdAl el2Brocesdiey admudayireat | venser ver
13, and the inhabitant server 14 via the input/output nodules 111 to 113

and di spl ayed onst hehdi gpltayadeviaesras l4dnfier maiplemenaed He sociladud
infrastructures, inhabitants, and adm nistration. 5Note that the
adm ni strat or naympetihbhesiKPtemvi aThe processing of calculating KPIs
can be implemented as a service provided by the cloud
10 computing system.

When storing information in the database 115,
there are converted into intermediate values comparable
even for a different social infréstructure or the like.
The concept of the intermediate value includes not only

15 the image of "virtual cost" but also a value that |
cannot be converted into cost. Examples of the
intermediate value are "individual environmental load
value for one hour or one day" and "individual
convenience evaluation value for one hour or one day".

20 The intermediate value may be a value such as a subset
of KPIs of a city.

The display optimizer 116 changes the KPIs
calculated by the KPI calculator 114 to a format easy
to see for a person in evaluation verification. The

25 KPIs in the changed format may be used as instruction
information. The KPIs are sent to the social

infrastructures 1227, 12B, ..., the administrative server



the input/output nodule 131. In this case, control information is
'‘bropagated to the social infrastructures 12A, 12B,... or the inhabitant
server 14 through a path reverse to that for display. 10An exanple of an
operation in the above-described system arrangenent will be descri bed

bel ow. FIG 2 illustrates an operation exanple in which an operation
instruction is executed for a social infrasfructure and an inhabitant.
Referring to FIG 2, 15power demand prediction information, traffic
congestion information, accident information, neteorological information,
and the like aréJoldncttér frgmiiesoct aF Ve hf st Fact P eSNRRA/OEPBUE. . and
the adm ni strative server. 13. Various_kinds. of inhabitant infornation

20det ect ed by vEXBUSXilds 6F Sehs6td FeTREIYEEI ©5 Het ef1SHadYnEEBLCeand
security sensor) in house are collected fromthe inhabitant server 14.

The pi eces of c6 e EF A neti ot i € STt ed T IHeT Wat wb&se 115 in KVS
and peri odi cal | n%%%%&%%t%St%Qﬁﬁ%%%w%é§§g5%§¥%5¥“ ator 114 cal cul ates KPIs

based on the information st'ore abase 115 and indicators given in

advance of newy gl vaRdJ URANG AN SIS A0 40, 51 g (shepyP2) viTne

cal cul atof 114 creates an operation plan concerning each socia

infrastructure basedn@ntl/bereakcatad KRS (strepnild)cadd patbysréhe
operation contents can be sent to the social 5infrastructures 12A, 12B,..

and the inhabitanfosak¢ebnldsi pragpeedanre dvtte tdig-ioperialf ods pr@dtures

FIG 3 illustrates an exanple of optimzation processing in KPlI display.

Pi eces of i nforpBhion2are.coblreched iandsttamad sarvdre datahasegd 15 patt he

above- 10described way (step S21). KPIs are cal cul ated based on the

informati on (stepv822%. tPhehdicsfbay doppilmiyzer 116 then converts the

cal cul ated KPIs into display contents including graphs, charts, texts, and

the likelkasy to conpar €xegpdg SE3RN Piiey adlicansint Hdr & ais sy cx goed
system arrangement will be described below.

FIG. 2 illustrates an operation example in which
an operation instruction is executed for a social
infrastructure and an inhabitant. Referring to FIG. 2,

15 power demand prediction information, traffic congestion
information, accident information, meteorological
information, and the like are collected from the social
infrastructures 1224, 12B,... and the administrative
server 13. Various kinds of inhabitant information

20 detected by various kinds of sensors (electricity
meter, gas meter, and security sensor) in a house are
collected from the inhabitant server 14. The pieces of
collected information are stored in the database 115 in
KVS and periodically updated (step S11).

25 The calculator 114 calculates KPIs based on the

information stored in the database 115 and indicators

given in advance or newly given from the administration



l5easily do determ nation of indicator evaluation because the KPIs are

al ways di splayed in an optinized fornat. FIG 4 illustrates a
procedure of storing in KVS in the above-described information collection
processi ng. The pieces of infrastructure information, 20adm nistration

i nformation, and inhabitant information ar ﬁ&col | ected (step S31). These
pi eces of information are converted into t formof a pair of index and
val ue (step S32). The pieces of information are further converted into

i nternedi ate val ues that can 25easily be caonpared with each other (step
S33) and st or ed SiASt HETGRt addde 1THASHAS haHYr et FFeFILS 31l | ustrat es

an exanple of optim zation, 11 processing in.the abave-descri bed KPI
cal cul ati on, Pi BBEZ 551 OPnPOERRECER SO MR STt SR Al B 45 VO N S Br ed | n

KVS are extracted fromthe database. 11l ep ? Pr.ocessi n i Vision
based on the '< ?Sefjsoge)%géeutcg < étaé:ﬁ ).S asss,ﬁzeela osnli)h‘e Zkislvrllagll]g’ﬁ’ r%éeult,

processi ng Corr§?899@i§,§§$3???5§§3iﬁ%ﬁeﬁc%te%q fr gach Qf; the internediate

values 1 to N (steps he results are Integrated again

(step S449. Inteppepdiatacyakdesiba,t ezl thatyhave dindgrgone tihe LOKH
processing are cal culated and stored in the database 115. As descri bed

above, when exectuytingakPbraaheul atkanthkthepklPks iamhe pdiavi.si onal Iy cal cul ated
and integrated again. This enables to always performoptimuminformation
processing even if tHEeGanbunl loktladataans eepapleusf optimization

processing in KPI display. Pieces of information are
collected and stored in the databaée 115 in the above-

10 described way (step S21). KPIs are calculated based on
the information (step S22). The display optimizer 116
then converts the calculated KPIs into display contents
including graphs, charts, texts, and the like easy to
compare (step $23). This allows the system user to

15 easily do determination of indicator evaluation because
the KPIs are always displayed in an optimized format.

FIG. 4 illustrates a procedure of storing in KVS

in the above-described information collection
processing. The pieces of infrastructure information,

20 administration information, and inhabitant information
are collected (step S31). These pieces of information
are converted into the form of a pair of index and
value (step S32). The pieces of information are
further converted into intermediate values that can

25 easily be compared with each other (step S33) and
stored in the database 115 as KVS information.

FIG. 5 illustrates an example of optimization



FIG 6 illustrates a nechani smwhich, when KPlIs based on a plurality of
‘intermedi ate val ues are processed parallelly (step S51), conpares the

i ndi vidual KPlIs (step S52) and conputes an operation 20plan according to
paranmeters such as a priority (step S52). FIG 7 illustrates a nmechani sm
whi ch, when a plurality of KPIs are calculated frominternedi ate val ues
stored in the database 115 (step S61), integrates and optinizes the
plurality of KPI 25calculation results (step S62) in display optim zation
processing S62. As described above, in the systemaccording to the 12
first embodi mentPr S DL fifl MRTBT It ethed KPbnraheusatian.
infrastructures, admnistration, and inhabitant are stored in_the database

115 in KVS t hat fJ@semtdes i Y& oride 95 B igmried ve nedl dear Ehtei ¥e. 5The
pieces of information are read out fromthe databgse 115 at an rbitrary

timng to cal culfatE Sefim ey KA ViR 7 % pr'dRi deltf | P 53R Pt i htirn 87 SpPay

format. It is therefor 0ssi hle t raperl.y coll ect_.m ment and
measur enent i nf %%r%gt'i o%r(%fce\?asrj‘lngusdolkﬁns sorid%l)afselénf?%s%}?%c Bst%efficientl y

accunul at ¢ the enonpus ATRUl <of)inf QLB of ANd gxecul &, appropriat e
i nformation processi ng according to a request. Is allows to achleve a

quantum | eap i nyi-gRLeRBALI RY rd <SPG 1GRMMNIL Yep L 5AS d.& Know, £ 4 he. $&f Vi ces
of conventional social infrastructure such as electrical, water supply,

traffic, comunbgatheninaedmadiiaticstizatiese 1i My ast rdtedpy e 37 e, provi ded
based on the contract and procedure between the operating organizations
(for 20exanpl e, Sadni ni stThat res)ilasd airehabitieanias fdoraggaich tytee af44)he
infrastructures. Information accunul ated and col | ected when providing the
servi ce of eachInhérmstiiattureliussudedtonNy fdrtt e veenvidee gafng ttheown but
not to imgrove anot her service in principle. A
1 KPI processing are calculated and stored in the
database 115. As described above, when executing KPI
calculation, the KPIs are divisionally calculated and
integrated again. This enables to always perform
optimum information processing even if the amount of
15 data is enormous.

FIG. 6 illustrates a mechanism which, when KPIs
based on a plurality of intermediate values are
processed parallelly (step S51), compares the
individual KPIs (step S52) and computes an operation

20 plan according to parameters such as a priority (step
8§52). FIG. 7 illustrates a mechanism which, when a
plurality of KPIs are calculated from intermediate
values stored in the database 115 (step S61),
integrates and optimizes_the plurality of KPI

25 calculation results (step S62) in display optimization

processing S62.

As described above, in the system according to the



25smart community needs to be designed to inplenent cooperation by

i nformati on comruni cati on throughout the social systemincluding the social
infrastructures and 13 satisfy the foll ow ng conditions: (1) an
infrastructure conpany can efficiently inprove and operate a soci al

i nfrastructure; (2) an adm nistrator (admnistration) can

5conti nuously execute operation and inprov nt of a whole social system
and (3) an inhabitant can benefit froma service w thout degradation
in convenience. In this enbodinent, using the cloud conputing 10t echnol ogy,
i nfrastructure FAFSEMETPOE1MSifabiPl@fes fflorifuliq ot t el eeibd 97 58¢ af T oh

i nformation throughout a saocial systemare stored in the database 115 on

the cloud, and thE RPCiGd dOItEEG THEF UES Soul e 18 W 0 i R @st ruct ur e
pl an or inhabitan S |l an. This 15al.lows to, hring a profit t he soci al
i nfrastructur eslnkﬁglgd‘ﬁitniaﬁer £E6rEdand \g%aijrﬁt@sb‘%ﬁ cﬁ%pﬁi’ é{\gs tHesoci al

i nfrastructures an gtt%%si gh@%isg%pltsg. iﬁpiagx%%ﬁqiet\%ﬁj{rheg éjf%zrgcrﬂ eldmenext in

which a profit ¢an rought to a'tra acl erates a

vehicle (for exappl iea@seb?%kgr}ﬁstai'%ea(r_%\/)r>eaoara>t jnhabi f anfe (driver),

and an adm ni strator by exchanging infornmation via the systeminplemented
in the first enhadhpeBt. 1TRea¥elhChepEYrhs an igxaple ofai1aseaial

infrastructure, too, as a matter of course.
defined KPIs which are provided in an optimum display
format. It is therefore possible to properly collect
management and measurement information of various kinds

10 of infrastructures, efficiently accumulate the enormous
amount of information, and execute appropriate
information processing according to a réquest. This
allows to achieve a quantum leap in implementing a
smart community.

15 As 1is known, the services of conventional social
infrastructure such as electrical, water supply,
traffic, communication, and administrative
infrastructures are provided based on the contract and
procedure between the operating organizations (for

20 example, administration) and inhabitants for each type
of the infrastructures. Information accumulated and
collected when providing the service of each
infrastructure is used only for the service of its own
but not to improve another service in principle. A

25 smart community needs to be designed to implement

cooperation by information communication throughout the

social system including the social infrastructures and



25Pi eces of information collected fromthe side of the inhabitant server 14
are the remmining battery level of the EV and the distance to the
destination. 14 Pieces of information collected fromthe soci al

infrastructures 12A, 12B,... are the electricity rate that is determ ned by
the electrical facility and varies depending on the region and tine zone
and the 5position of a charger determ ned the traffic facility. Pieces

of information collected fromthe adm nistrative server 13 are traffic
regul ations to optimze traffic. FIG 8 is a conceptual view show ng an
exanpl e of 10a FPdcedur éh6f forldamiimy &P EVE eI hg pl an by an exi sting

technique. FIG 9 is conceptual view show ng an exarrpliaI of . a glrLocedure of
creating an EV drivi n@)plaé’n Lard TR ac PR HIhg1d ¢ he! ehBBEt Hent .
According to the conventiaonal EV drivi n%,pl an.,rd% he 15driver of the EV
refers to the refRIFfVTg 2H5t CEFY AT&vE Shd The it HE TH She desti nati on,
t hereby estimating t.her i {4 stipnation w thout

st oppi ng hal f way an\(ljw}%ﬁa%éleg%{tnﬁgﬂﬁ%g?éhga\?\%n?llnnl%eréq?%&)I ﬁé%rﬁl s case, if

the presegce/ abESHE%nQEu@l%ﬁ%Q@%@% AR G MY aﬁ!@%ﬁn&%ﬁf}%f drivers in

a certain ratio charge the battery as a precaution
insufficient infgematikeniat stBecki;manef charging, if the supply of
electricity is tight with respect to the demand, the facility conpany is
25 di sadvant ageousl y (B3or aad inhbdidldnitnefsn Geards iapetain on ecause of the
small margin of the electrical facility. Sinultaneously, the EV driver
(i nhabitant) alsobdtsafifedsgradation in convenience.
In this embodiment, using the cloud computing
10 technology, infrastructure information, inhabitant
information, and administration information throughout
a social system are stored in the database 115 on the
cloud, and the KPI calculator 114 calculates a social
infrastructure plan or inhabitant use plan. This
15 allows to bring a profit to the social infrastructures,
the administrators and companies which operate the
social infrastructures, and the inhabitants.
An example will be described next in which a
profit can be brought.to a traffic facility that
20 operates a vehicle (for example, an electric vehicle
(EV)), an inhabitant (driver), and an administrator by
exchanging information via the system implemented in
the first embodiment. The vehicle EV is an example of
a social infrastructure, too, as a matter of course.
25 Pieces of information collected from the side of

the inhabitant server 14 are the remaining battery

level of the EV and the distance to the destinatiocn.



15 the disadvantage of the high electricity rate. If infrastructure
'information acquired fromanother facility can be referred to froma point,
an operation plan can be created based on the next charger position
acquired fromthe traffic facility (facility- side information) so as to
make full use of the electricity remaining_in the battery and charge it in
a smaller stop count, as shown in FIG 9. Eh addition, the operation plan
can be created based on the 10electricity rates acquired fromelectri cal
facilities 1 and 2 to select a charger capable of charging at a | ower cost.
Furthernore, whétiféres i Jperctadn P &P d s i Bt et 2anSpel @kt er mi ned
based on, for exanple, trafficr ul%%{on i nformation (driving speed and
tr

the 15l ike) prodded Sy Utre L& Brom.: FoF S npterentCtht STEY heek§st em

according to th first enbadi.nent .conprises inf.ormation, coll ection
rocessi g of  aGHaT vy TAPor ALk 1o e HHAE T ol { hey S

admi ni stration, v‘arll(:ie%h%e %(r\ﬁid"_iLlrng innftrh%strre ty %%%t&%éja%&pﬁsgn&l&é hat

enables to refer to nece?sary I'nformati on "altogether 1n a short tine at one

point, angd the KBLjeabeubatar -hi4 ghatycRe s ¢} G atd one £ oF
optim zation in a short tinme. This allows to flexi'bly and properly execute

an operation 25fast et onpfieteyabifous ree@iadli onnfdaastddidresom Ashaescri bed
above, according to the first enbodinent, it is possible to collect '
infrastructure adfiinistormaveoBesuel a8 mweagerE i ANt JEasire@Eenio
i nformation concerning various kinds of infrastructures
optimize traffic.
FIG. 8 is a conceptual view showing an example of
10 a procedure of creating an EV driving plan by an
existing technique. FIG. 9 is a conceptual view
showing an example of a procedure of creating an EV
driving plan by the system according to the embodiment.
According to the conventional EV driving plan, the
15 driver of the EV refers to the remaining battery level
and the distance to the destination, thereby estimating
whether he/she can arrive at the destination without
stopping halfway and charges the EV, as shown in
FIG. 8. 1In this case, if the presence/absence of a
20 charger on the way ahead is unknown, drivers in a
certain ratio charge the battery as a precaution based
on the insufficient information. At the time of
charging, if the supply of electricity is tight with
respect to the demand, the facility company is
25 disadvantageously forced into an inefficient operation

because of the small margin of the electrical facility.

Simultaneously, the EV driver (inhabitant) also suffers



and execute appropriate information processing according to a request.

B[Sedond Enbodi nent ] FIG 10 is a systemchart show ng an exanpl e of
a social infrastructure operation systemaccording to the second
enbodinment. FIG 10 illustrates an electricity infrastructure 110, a new

energy infrastructure 120, a 10road traffic¢ infrastructure 130, a railway
infrastructure 140, a water treatnent infrastructure 150, and a nedi cal
infrastructure 160 as exanples of social infrastructures. That is, the
social infrastructure operation systemcan target a plurality 150of soci al

i nfrastructurestde difpeventadmped. tTife st S18FF st Fuctdres are not
limted to those, and there are a variety of social infras$ryctures such as
a heat supply i nfrastifuct{fé sta WdhmidhtI Ot F 1T Rt utier et TRd a

bui | di ng infrastrug%ure. I n 2Qconpar%§on het wee tflg%flo and Fﬁéa gﬁ t he

i nfrastructures®t?6"F§ 186 (R 'E “£0) CEorfesiond (¢ tHE Stz T

nfrastruct ures 128, 428 u1. (FLG D) o The o solydeidy J0f Tasty ugture, 110

can incl ude pomeP $E5E 0N . power plants, and power Qri ener gy

nfrastrugture 1g0;tsoanatBliaghl YeLi € HeORGEIH g dRnanah) & £nef o
including electricity storage SCADA (Supervisory Control And Data 1
Acqui sition) andiRY (phetewelibai)Ckoskst e makke foad dgafdf ecHafrastructure
130 can include traffic lights, highway networks, and general road
networ ks. The raiktwayitbhtyasemaching 140 tt@n bancleude anal |akeyr denettwairk ss
vehicles, and ticket reservation centers. _
smaller stop count, as shown in FIG. 8. In addition,
the operation plan can be created based on the
10 electricity rates acquired from electrical facilities 1
and 2 to select a charger capable of charging at a
lower cost. Furthermore, whether the operation plan is
applicable can be determined based on, for example,
traffic regulation information (driving speed and the
15 like) provided by the administration.

To implement this, the system according to the
first embodiment comprises information collection
processing of acquiring information from the
inhabitant, the administration, and the social

20 infrastructures, the database 115 that enables to refer
to necessary information altogether in a short time at
one point, and the KPI calculator 114 that performs
calculation for optimization in a short time. This
allows to flexibly and properly execute an operation

25 instruction for various social infrastructures.

As described above, according to the first

embodiment, it is possible to collect infrastructure



The water treatnent infrastructure 150 can include water supply/sewerage
and filter plants. The nedical infrastructure 160 can include hospitals,
hospital facilities, various kinds of nodalities (CT scanner, X- 10ray

di agnosti c apparatus, MR inaging apparatus, and the like), and a network
in a hospital. Each of the infrastructures Q;ocial infrastructures) 110 to
160 has a unique control target. The cont r ol targets of the infrastructures
will generically be referred to as 15controlled targets hereinafter.

The infrastructures 110 to 160 are connected to a conmunication network 17.
A cloud conputi A ISYFEEHCTOGN S CoMPEREIMIY- tHeA CBFRTHT €BEFon network 17

via a gateway (GW_ 100. .The conmuni.cati on network 17 of this 20enbodi nent
is a guarant ee- t¥p& THEIG K CASINE F VGt WéFt%é %%%ﬁ%%?%%f?%ﬁes

speed. That jis, in_ the enbodLn%ptw the chpud coqputiaﬂ}systen11000

and the infrast POSt GFES TEo FE 186 18 SHENE Ut P HetWork capabl e of

guar ant eei ng th%C%%%gqgén%%agi%%ggggq. Exanpl es of a network of this type
rrrual [ WO

i ncl ude a VPN ( rivate rK) constructed in an IF (Internet

Protocol )snet work.as Wekhrasident§ dedicated line using an optica
comuni cati on technol ogy. Using a conmunication network of this type allows

to guarantee imedi agyd.n lionfier pAlsyRR ol ansfred .sHYw Bt A1 dtatpve seryer 13
is connected to the 5comrunication network 17. Inparting the function of

t he upper |ayersetitheisyshenruetihe agwiraitdtontdnwss ederaceto i mpkes tile
possi ble to conprehensively control the target social system In such a
case, the adm nsstoatli embsdimentl3 F'§Gsofwt iiddsistaldted drore lexanplte; an

SCMS (Smart Communi ty Managenent Systen)
infrastructure 110, a new energy infrastructure 120, a

10 road traffic infrastructure 130, a railway
infrastructure 140, a water treatment infrastructure
150, and a medical infrastructure 160 as examples of
social infrastrucrures; That is, the social
infrastructure operation system can target a plurality

15 of social infrastructures of different types. The
social infrastructures are not limited to those, and
there are a variety of social infrastructures such as a
heat supply infrastructure, a communication
infrastructure, and a building infrastructure. In

20 comparison between FIG. 10 and FIG. 1, the
infrastructures 110 to 160 (FIG. 10) correspond to the
social infrastructures 12A, 12B,... (FIG. 1).

The electricity infrastructure 110 can include

power stations, power plants, and power grids. The new

25 energy infrastructure 120 is an infrastructure
concerning renewable energies, including electricity

storage SCADA (Supervisory Control And Data



server.

i npl enented in
Al ternatively,

A plurality of households (to be referred to as subscriber -
homes 16 hereinafter) are al so connected to the comuni cati on network 17.
For exanple, the 15function of an inhabitant server 14 (FIG 1) can be
a personal conputer installed in each subscriber honme 16.
the function of the inhabitant server 14 may be inparted to

the server apparatus of an HEMS (Hone Enerdy Managenent System) 20t hat

an energy nmanagenent systemformed in each hone. The subscri ber

and the HEMS are also included in the social infrastructures, as a matt
of course. The &Cavd At g Rt efRNTORY ¢ Lt omkst $Y 8 €8S by, T28f Bpad

exanpl e, a conpan vendor) that provides the servjce according to the
oo Nt A SEAIG 1S T A thfbr SO ) Gt St o Sost € 3000
conprises 19 a.server ap ara&ys 18 and a d taba§$ 1%?. The server
apparatus 18 cafi*B&"Fst r?i?%wé’sr 2 'singl €% %ﬁﬁi]terroao TNt Eyral of a

| ural i f . 5 it h ' LD
ompat e Sor i arr bariss e AV IINE AN, e B4 hel, Lo ded L0 Phe

conput er 5or di
form i ncl gdi ng
dat abases 115 i

conputers. 1S €

ARl t Y@l @V el RPRATAIASES 8-ANd &h i@l idy of
s assuned. In this form the server apparatuses 18 are

connected to eagheOl,A@ErVicRea thlatd ieFHALH GRIHOR TOTEtM ki rd00ide
each of the infrastructures 110 to 160 conprises a | ocal
apparatus 31. Eaghelkoeabpappaeatisgdl agan figcald picerts .ol mh&aiddisfondi ng
one of the infrastructures 110 to 160, as needed. That is, 15the | ocal
appar atus 31 hasnéarantquetcont i60 fanctinciude hospitals, hospital

t he enbodi ment,

10

20

25

facilities, various kinds of modalities (CT scanner, X-
ray diagnostic apparatus, MRI imaging apparatus, and
the like), and a network in a hospital. Each of the
infrastructures (social infrastructures) 110 to 160 has
a unique control target. The control targets of the
infrastructures will generically be referred to as
controlled targets hereinafter.

The infrastructures 110 to 160 are connected to a
communication network 17. A cloud computing system
1000 is connected to the communication network 17 via a
gateway (GW) 100. The communication network 17 of this
embodiment 1is a guarantee-type network capable of
guaranteeing the communication speed.

That is, in the embodiment, the cloud computing'
system 1000 and the infrastructures 110 to 160 are
connected via a network capable of guaranteeing the
communication band. Examples of a network of this type
include a VPN (Virtual Private Network) constructed in

an IP (Internet Protocol) network as well as a

is

hones 16

er

odi nent ,

In

a



control the controlled target of each infrastructure. Not e that each
of the admnistrative server 13, the inhabitant server 14, the | ocal
apparatus 31, and the server apparatus 18 is formed froma conputer
20conprising a CPU (Central Processing Unit). For exanple, in the
electricity infrastructure 110, the | ocal gparatus 31 has a function of
controlling electricity distribution for each consuner. In the new energy
infrastructure 120, the | ocal 25apparatus 31 has a function of measuring

t he power generation anmount, of the PV system based on neteorol ogi cal

i nformation. | noERecPsEE traef NS 1180 A ittt FUCIIFE B2 tHe | ocal
apparatus 31 ha% a fu?ction %.perf0@g|1 ﬁ‘éggfé%‘“E%JOleer€ﬁd§-t e

In the rail way CGEPRSEPEE ur 14§, % € To¢al apparé}us(ﬁi has d funcffon of
perform ng operation_5gan n f.rail n .t ter tr
infrastructure fg&nghg%|§g§F%§%€%ré uéxggxﬁégjh r&%ﬁ%ﬁﬁ?%ﬁ éﬁ%&%ﬁ%ﬁipg
the flow rate of wat@r SURRLIIeS QA 1GRNIAJd NG 4 hes pandages. ofcdrengation
water and danms. In the nedical infrastructure 160, the |ocal 10apparatus 31
has a fungtion gbmpehfierRiBE Wakiveuk Kinds 1efp6@ntipolt Hoors dadta drpst

interfaces, interpretation nonitors, and LAN in hospitals or accunul ating
various ki nds otngedppak dayar EaEchhkoesdlstappaoatie 3tniisicamaciwed to the
15conmuni cation network 17 so as to performinformtion

server 13 makes it possible to comprehensively control

the target social system. In such a case, the

administrative server 13 is sometimes called, for

10 example, an SCMS (Smart Community Management System)
server.

| A plurality of households (to be referred to as
subscriber homes 16 hereinafter) are also connected to
the communication network 17. For example, the

15 function of an inhabitant server 14 (FIG. 1) can be
implemented in a personal computer installed in each
subscriber home 16. Alternatively, the function of the
inhabitant server 14 may be imparted to the server
apparatus of an HEMS (Home Energy Management System)

20 that is an energy management system formed in each
home. The subscriber homes 16 and the HEMS are also
included in the social infrastructures, as a matter of
course.

The cloud computing system 1000 is constituted by,

25 for example, a company (vendor) that provides the

service according to the embodiment. An example 1is a

data center. The cloud computing system 1000 comprises



communi cation with the server apparatus 18, acquire various kinds of data
from'the database 115, or accunul ate various kinds of data in the database
115 via the server apparatus 18. That is, the |ocal 20apparatuses 31 and
the server apparatuses 18 are connected via the conmunication network 17 so
as to performinformation communication with each other. The server
apparatus 18 has a function of giving the LScal apparatus 31 various kinds
of instruction 25information (including a cormmand and control data) to
control the controlled target. That is, the server apparatus 18 is placed
as the upper | afefSsVerh@PPGEAtus21 8afpar & f$ 3Pt thie i nfrastruct ures 110
to 160. The database 115 accumul at infrastructure infornmation
(sensing data) concermiengStE s GHPAT FTET dst ridt 3?% - CTE& A B4 o?lr‘f‘ﬁjge
infrastructure Sinformation_are qpter data, sensar. .data traffiéé GPS

(G obal Posi t1 onPHE S5Et 8%) 2Bark SPire (og> K iHd 14 k¥ (TOMYaitus ki nds
of nonitor cont S a I ter .af| | Sensors,
a network nonit%ﬁ%nggg%ggggtggE g%nwﬁﬁggekgggr%65%?%%ﬁggéﬁgﬁf%f%%§stew)

and a corg systgm gbitlipgraystenk. pIhakiiisy I IReMew e inf armiion is
an anount neasured by sonme neasurenent neans or information given froma
human to a systembodb@setdakarake €ReNUBESgl A @Rl iafd o edhesef ore
called Bigbhata in fields associated 15with cloud conputing. FIG 11 is a
functional bl ockpghagtaseshdei agdt hepiraralpayt 8 fobatth®asea dl15 is
infrastructure operation systemaccording to the second enbodinent. FIG 11
illustrates a cassumadlnl yIastsbésatedmw thet herver apparatuses 18 are

connected to each other via a cloud communication
10 network 300.

In the embodiment, each of the infrastructures 110
to 160 comprises a local apparatus 31. Each local
apparatus 31 can locally control a corresponding one of
the infrastructures 110 to 160, as needed. That 1is,

15 the local apparatus 31 has a unique control function to
control the_controlled target of each infrastructure.

Note that each of the administrative server 13,
the inhabitant server 14, the local apparatus 31, and
the server apparatus 18 is formed from a computer

20 comprising a CPU (Central Processing Unit).

For example, in the electricity infrastructure
110, the local apparatus 31 has a function of
controlling electricity distribution for each consumer.
In the new energy infrastructure 120, the local

25 apparatus 31 has a function of measuring the power
generation amount of the PV system based on

meteorological information. In the road traffic



20el ectricity infrastructure, the nedical infrastructure and the traffic
infrastructure that are social infrastructures. Each of the |ocal apparatus
31 of the electricity infrastructure and the | ocal apparatus 31 of the
25medi cal infrastructure conprises a nonitor 3la, an uploader 31b, a
recei ver 31c, and a human-machine interface (HM) 31d as processing
functions according 22 to the enbodinment. 20 The nonitor 3la nonitors
infrastructure information concerning the social infrastructure as the
control target. The upl oader 31b uploads and transmts the infrastructure
information to t&hérgetverctagsaraius e viataheromiiicatd dehed work 17.
The receiver 31c receives an operation plan of the social infrastructure as
the control tar@8RcrtEem Clie PSELPEMiZSharraifst A & oMM HMN AR It i fies the
user (for exanple, s%sten110 operatar)_of the social, infrastructure of the
recei ved operation pit&n Y, o W%&Mﬁﬁ@ﬁa%ﬁﬁﬂﬁﬁ%ﬁﬁf%ﬂ i SPrayT AP Tt .
The adm ni strative_server ri_ses . an iqﬁprna%gon.in ut nmodul e 13a, and
e

3
2 st i nt or f acBPPER R Y8135 A oaBATLToH 105 CHie gt Sader B AP St 1
recei ver 3le as.progesstog fungthens.accarding L the Shadiant. The

i nformation inpu 13a inputs”information necessary

acconpl i shing, f{Qergxappkeuran18dm Rhat naldve $aWG8s SUChAS 4 nhabi tant
20i nformati on concerning an inhabitant. That iS, information nmanaged by the

muni ci pal ity ingthetiggi 8p whgeeothengoehal rilkfs askiUGifung tes GRpEliitdy ed
can be regarded as the inhabitant information.

or controlling the pondages of irrigation water and
dams. In the medical infrastructure 160, the local

10 | apparatus 31 has a function of performing various kinds
of control for data input interfaces, interpretation
monitors, and LAN in hospitals or accumulating various
kinds of medical data.

Fach local apparatus 31 1is connected to the

15 communication network 17 so as to perform information
communication with the server apparatus 18, acguire
various kinds of data from the database 115, or
accumulate various kinds of data in the database 115
via the server apparatus 18. That is, the local

20 apparatuses 31 and the server apparatuses 18 are
connected via the communication network 17 so as to
perform information communication with each other.

The server apparatus 18 has a function of giving

the local apparatus 31 various kinds of instruction

25 information (including a command and control data) to

control the controlled target. That 1is, the server

apparatus 18 is placed as the upper layer of the local



,The inhabitant information is handled |ike the 25 infrastructure

i nformati on and upl oaded and transmtted to the server apparatus 18 by the
ubl oader 31b. The U 13b notifies the user (for exanple, admnistrative 23
official) of the social infrastructure of an operation plan received from

t he server apparatus 18 by, for exanple, graphically displaying it, like
the HM 31d. Sinmilarly, the inhabitant server 14 conprises the 5information
i nput nodul e 13a, the upl oader 31b, the receiver 31c, and the user
interface (U) 13b. In the inhabitant server 14, the information input
nodul e 13a i s usggaratupwtl iaf drhratiroir concermings el Bettd cabOdevi ces (for
exanpl e, hone appliances such as an air 10conditioner, an illum nation, a
TV, and a hore nedi cdlhd dtdtdhase g PV agewem ates uehfEeftrughdra st or age
battery) installed in the subscriber hone 16 (inhabitant home) in addition
to the above- des&fioBEG tilpRabisteadt Noh GGt | G Cereis™a ph et e3°®F 21 nf or mat i on

15(hone appliancge information) are hanggfd Léﬁg}the i nfrastructure
i nf or mati on and *GpFEEFEd AT SrandidPed & SerVerd HppdrGiLs 18 by the

upl oader 31b. The U 13b notifies . the hqonme user (for_ .exanple,_subscriber)
of an opegati on*PEEATPECENV EF o F‘.e;etrhélasear’vesrenaisﬁ’prarcgﬁtfs’ % Y f%[%é

exanpl e, g aphi ¢8h L4l $BLaYiRGshe system) HiESCHNEL el AN A

. (S
conpri ses an acqui sition nodul e col'l ector an creator 18c, a

transmtter 18d;;@.KPL galguhatar kids a0d R rGenverdslt Afe A5 RiRCessing

functions. 25The acquisition nodul e 18a acquires infrastructiure Information
upl oaded and trapsgl thedtf nefetheveecials @S iouGenRs f,r amdda.doeal
apparatuses 31, the 24
monitoring apparatus, an MDMS (Meter Data Management
10 System), and a core system (billing system). That 1is,
infrastructure information is an amount measured by
some measurement means or information given from a
human to a system. These data are enormous in amount
and are therefore called BigData in fields associated
15 with cloud computing.
FIG. 11 is a functional block diagram showing the
main parts of the social infrastructure operation
system according to the second embodiment. FIG. 11
illustrates a case mainly associated with the
20 electricity infrastructure, the medical infrastructure
and the traffic infrastructure that are social
infrastructures.
Each of the local apparatus 31 of the electricity
infrastructure and the local apparatus 31.of the
25 medical infrastructure comprises a monitor 3la, an

uploader 31b, a receiver 3lc, and a human-machine

interface (HMI) 31d as processing functions according



.admnistrative server 13, and the inhabitant server 14 via the

comuni cation network 17. The acquired infrastructure information is
accurrul ated in the database 115 (infrastructure information 115a). Note
S5that setting information acquired fromthe adm nistrative server 13 is
al so accumul ated in the database 115 (setting information 115b). The
setting information is information concern?% g, for exanple, control of
traffic lights in the road traffic 10infrastructure 130. The
collector 18b collects inhabitant information fromthe adm nistrative
server 13 and t ke tRRaBMPRAE™EEtver 14 via the communication network 17.

The col | ect ed inhablt nt |nforna%Hpn i s accunuI%%ed in the 15dat abase 115
(i nhabi tant informatit6f TPE&FOT 313 MOPHd Ghfhalitidhitt S Hi'otfat i on can

i ncl ude inf f,..f h I
fani Fyen!aEe?LS?‘-‘L'gﬁ%fﬁﬁ&lagéggxa"?ﬁéhﬁa ey Sendr o7 CHILE Y5 o e

i nfornation are.pase ogag S|chgrg%&%%g o%lbnq?ytggg I&p&

regi ster i nf or &t 1 6n) ~ManNage by the nicipality can e upl oa ed from

the adm nistrat{yg SREVEEtldcthPeaddibirfRx i Al QEMRHOR AR 4 hohhy es
and preferences of 1 nhabitants or part of the hone appliance i nformation

(for exanple, deyigeanane ebmspgpetakisat heRgorkf arnat iTeRr) r@@f@lb)%rumj.@ded
directly fromthe inhabitant server 14 to the systemas one formof the 25
i nhabi tant i nforeeéivas &nwebepageonsphgnt bé €tk cCarmmmn iGatreway uottars ace)
technology or the like is usable as the interface.
as the control target from the server apparatus 18.
The HMI 31d notifies the user (for example, system
10 operator) of the social infrastructure of the received
operation plan by, for example, graphically displaying
it.
The administrative server 13 comprises an
information input module 13a, and a user interface (UI)
15 13b in addition to the uploader 31b and the receiver
31c as processing functions according to the
embodiment. The information input module 13a inputs
information necessary for accomplishing, for example,
an administrative service, such as inhabkitant
20 information concerning an inhabitant. That is,
information managed by the municipality in the region
where the social infrastructure is constituted can be
regarded as the inhabitant information.
The inhabitant information is handled like the
25 infrastructure information and uploaded and transmitted

to the server apparatus 18 by the uploader 31b. The UI

13b notifies the user (for example, administrative



The collector 18b also collects hone appliance 5information 115f and
presence information 115g fromthe inhabitant server 14 and accunul ates
themin the database 115. The presence information represents the
presence/ absence of an inhabitant or the like in the subscriber hone.
Information of this type can easily 10be collected using SIP (Session
Initiation Protocol) well known in an |IP (Efternet Protocol) telephone
systemthat has recently achieved noticeable proliferation. Using the
presence information enables to distinguish states such as "calling",
"usi ng 15conput ef'ficand)"iof et iseg'iailn iaddiastomatoineheo hras erieey absence.
The plan creator 18c creates operation plans of the infrastructures

i ncl udi ng t he hphenappleaness fusinghat sleeastr ampraofatufe ihfhwstiuct ure

information 115a, 20the setting information 115b, the inhabitant

i nformation 1158%X2FRéShofE 2RPPICPARYe FAPdRYENI%A 1511 kearfd s H8 prikEnce
informati on 1159 acc nuLgte int he .dat b%%gt;15. The t{ansnitter d
transmits the created BpéPativon Jprand es 1 & adii M st rat | Vet Ve 3,

t he i nhabitant server,.an he | ocal parat u L R..cal.guyl ator 114
calcul ates a Kﬁnggrlﬁaﬁwg Eggﬁgrﬁggﬁg%cg?’%hdi%%%t gl#llﬁyfrs&%d}(oénlbdt ﬁ%e%ast one

of the infraStrP&&gigekn%g&Uaghentﬂé5§seEh§n%%EEhQ% | Rfgr e on 1113k, the
i nhabi tant information 115e, the home appliance infornmation 115f, and the
presence inhabitant server 14, the information input module 13a
is used to input information concerning electrical
devices (for example, home appliances such as an air
10 conditioner, an illumination, a TV, and a home medical
facility, a PV system, a fuel cell, and a storage
ktattery) installed in the subscriber home 16
(inhabitant home) in addition to the above-described
inhabitant information. These pieces of information
15 (home appliance information) are handled 1like the
-infrastructure information and uploaded and transmitted
to the server apparatus 18 by the uploader 31b. The UI
13b notifies the home user (for example, subscriber) of
an operation plan received from the server apparatus 18
20 by, for example, graphically displaying it.
The server apparatus 18 comprises an acquisition
module 18a, a collector 18b, a plan creator 18c, a
transmitter 18d, a KPI calculator 114, and a converter
18e as processing functions.
25 The acquisition module 18a acquires infrastructure

information uploaded and transmitted from the social

infrastructures from the local apparatuses 31, the



5 information 115g accunul ated in the database 115. The calculated KPI is
accunul ated in the database 115 (KPI 115c). The converter 18e converts the
infrastructure information acquired fromeach of the | ocal apparatuses

1031, the administrative server 13, and the inhabitant server 14 into an

i nternedi ate val ue conparable at | east between the electricity
infrastructure and the nedical infrastruct@de. The cal cul ated internediate
value is accunmul ated in the database 115 (internedi ate 15val ue 115d). Note
that the plan creator 18c may create an operation plan based on the KPI
115c. The pl an edmandsti8c¢ ivey seregtre 1an cpet dtfioonigladnt fart exehvenci 4l
infrastructure based on the internedi ate val ue 115d, 20the infrastructure

i nformation froMigh&hel eompugiicg tilphr asttwedtiurle’ and tche g eed
infrastructure, and the setting information and inhabitant information from
t he adni ni strat tBATAAGTEREUFRhaBrCARE Lt 1o6Y ‘ex AR tHE Dpet dthdn plan of a

vehicle EV fromcharger finding_to 25charge determ natio escribhed with
reference to FI @téggéﬁeﬂégl ﬁlgéﬂaé&rélcit#&ream&qﬁtelqnng& ti on proovi ded

by the vehicle t he gl.ec_trin it ;tniE%astcr%%truer ,frtohet 2e7_ road traffic
infrastr tgre,gl\a/ﬁﬁ rR&-alHi Al %Pfﬁtal V85 8RS SNGEE T A i n the
22%2}%3(:“ bed, 3pf ANGETERL vo 2B PEMB $87VEM 2300 TRY- A8 1GANECLEG Ho the
database 115 (setting information 115b). The setting
information is information concerning, for example,
control of traffic lights in the road traffic
10 infrastructure 130.

The collector 18b collects inhabitant information
from the administrative server 13 and the inhabitant
server 14 via the communication network 17. The
collected inhabitant information i1s accumulated in the

15 database 115 (inhabitant information 11l5e).

The inhabitant information can include information
of, for example, the householder name, the address, the
family make-up, and the ages of the family members.
These pieces of information are based on a basic

20 _regisﬁer of inhabitants (or census register
information) managed by the municipality and can be
uploaded from the administrative server 13. 1In
addition, information about the hobbies and preferences
of inhabitants or part of the home appliance

25 information (for example, device name or special

setting information) can be uploaded directly from the

inhabitant server 14 to the system as one form of the



Sapparatus 18 to conprehensively control the target social system The SCMV5
server 200 is operated by, for exanple, the vendor of the cloud conputing
system 1000. The functions of the above-described arrangenent will be
described next. 10FIG 12 is a flowhart show ng an exanple of the
processi ng procedure of the |ocal apparatus 31 and the server apparatus 18
according to the second enbodi nent. Referridg to FIG 12, for exanple, the
| ocal apparatus 31 of the nedical infrastructure 160 collets

15i nfrastructure information concerning the control target and upl oads and
transmits the caolrllfedgiigdnnfirasimmetioe. | nkovelt papet osthe skeveElappar at us
18 via the conmuni cation network 17 (step S1). The server apparatus 18
acqui res the i nflCGastrarctGatevatf ormeal HreQDt tanpkneteer $FomhehéikecaF
apparatus 31 (step S2). The inhabitant server 14 uploads and transmts the
i nhabi tant' s i nkEitghtas dfh6y iG99t a2t he server apparatus 18 via the

conmuni cation network_ 17 t.ep S3).. The server aratus 18 collects the
i nhabi t ant 25infornaﬁwﬁﬁ(%ﬁéégﬁqge%PQr% ?h%o}ﬂﬁ b t ﬂ?esﬁPVE?aTﬁe(step
S4). The server .apparat 1 nmul ates the acoguired .28 jnfrastructure
Sl or o B (iR ers o A et MRS &P LIS SPRaHAL S

| nformat on (i nbahl LAt 0oL on 118e)addlhbe, dal abase 115 {step S5).

The setting information 11 the hone appliance 5information 115f, and the

pL esence infor makk@RaLlSh 18re ahso AeEURHAlRH dMdd At 4DasseddsS, t1Bs
shown I n
presence/absence of an inhabitant or the like in the

subscriber home. Information of this type can easily

10 be collected using SIP (Session Initiation Protocol)
well known in an IP (Internet Protocol) telephone
system that has recently achieved noticeable

proliferation. Using the presence information enables

to distinguish states such as "calling", "using
15 computer", and "in meeting”™ in addition to the
presence/absence.

The plan creator 18c creates operation plans of
the infrastructures including the home appliances using
at least one of the infrastructure information 115a,

20 the setting information 115b, the inhabitant
infofmation 115e, the home appliance information 115f,
and the presence information 115g accumulated in the
database 115. The transmitter 18d transmits the
created opefation plans to the administrative server

25 13, the inhabitant server, and the local apparatuses

31.

The KPI calculator 114 calculates a KPI as a key



FIG 11. The server apparatus 18 reads out, fromthe database 115,
infrastructure information and inhabitant 10|nfornat|on necessary for
creating the operation plan of the nmedical infrastructure and creates the
operation plan (step S6). The server apparatus 18 then transmts the
created operation plan to the |ocal apparatus 31 and the inhabitant server
14 (step S7). 15The |ocal apparatus 31 recei@es the operation pl an
transmtted fromthe server apparatus 18 (step S8) and stores it in an
internal nenory (not shown). The | ocal apparatus 31 notifies the user of
the recei ved op@eatficomasicen ingldagroexait@, onli sl eg4 vig oreonf atedi spl ay
(step S9). The |l ocal apparatus 31 controls each social infrastructure in

the nedical infAadTagdtiuwcd ure0 idsadasr Athel oper dthorsptain¢step S10). On
t he ot her hand, the inhabitant servyer 14 25rece|ves t he oper i n plan
transmtted froﬁptﬁ§m§§ﬂ9@r1&§$hré¥ﬁélﬂ§QF&§ﬁ??ﬂ%3 Calea ?'lhh%n

i nt ernal nennry not shown The |tant]§§%ver 4 notlfles t he
user of the rec® W@dagﬁ ra qgnﬁ& Qﬁ%ﬂﬂ%ﬁﬁ?ﬁf?t on a

di spl ay ( tep S}ékormaFlfﬁthg' %%éd%di&?e %gr%éﬂH%¥JE%§g]f%@nplfhgf the

proce55|ng procéedure o SE€rver apparat us
calculated KPI is accumulated in the database 115 (KPI

115c).

The converter 18e converts the infrastructure
information acquired from each c¢f the local apparatuses

10 31, the administrative server 13, and the inhabitant
server 14 into an intermediate value comparable at
least between the electricity infrastructure and the
medical infrastructure. The calculated intermediate
value is accumulated in the database 115 (intermediate

15 value 115d).

Note that the plan creator 18c may create an
operation plan based on the KPI 115c. The plan creator
18c may create an operation plan for each social
infrastructure based on the intermediate value 115d,

20 the infrastructure information from the electricity
infrastructure and the medical infrastructure, and the
setting information and inhabitant information from the
administration and the inhabitant. For example, the
operation plan of a vehicle EV from charger finding to

25 charge determination described with reference to FIG. 9
generally reflects infrastructure information provided

by the vehicle EV, the electricity infrastructure, the



586 shown in FIG 12. The server apparatus 18 cal cul ates the KPl 115c as a
key performance indicator based on the infrastructure inhabitant
information 115e 115 (step S51). The server information 115a and

accunul ated in the database apparatus 18 creates the 10operation plan of
each social infrastructure based on the cal culated KPI 115c (step S52).
FIG 14 is a flowhart show ng anot her exaﬁﬁle of the processing procedure
of the server apparatus 18 in step S6 shown in FIG 12. The server
apparatus 18 15cal cul ates the internedi ate value 115d of the infrastructure
i nformation 115&0bdsddadif itchd nfpfasgstuarctng e 4md drivatd Gwi niisar deeienl at ed
in the database 115 (step S53). The server apparatus 18 creates the
operation plan 6ft&aék -soci al 20infrastructure based on the cal cul at ed

i ntermedi ate val ue 115d an he |nhab| ant forqgﬁagn 115e (step S54).
Note that infrastruct\@€ | cﬁY%? i Bt {ERt" i nf 3P mat i on

coll ection needsggg be 25re9%%ted e¥pr¥;t|net%giqpeQﬂ}lon:flan is created

in step S6. For an éberatpgﬁe i'sassUnmed 10 be created in

a cycle O£ 30 nEBpaEQ@us 18 to comprehensively control the target
social system. The SCMS server 200 is operated by, for
example, the vendor of the cloud computing system 1000.
The functions of the above-described arrangement will
bé described next.

10 | FIG. 12 is a flowchart showing an example of the
processing procedure of the local apparatus 31 and the
server apparatus 18 according to the second embodiment.
Referring to FIG. 12, for example, the local apparétus
31 of the medical infrastructure 160 collets

15 infrastructure information concerning the control
target and uploads and transmits the collected
infrastructure information to the server apparatus 18
via the communication network 17 (step S1). The server
apparatus 18 acquires the infrastructure information

20 transmitted from the local apparatus 31 (step S2).

The inhabitant server 14 uploads and transmits the
inhabitant's inhabitant information to the sefver

apparatus 18 via the communication network 17 (step

S3). The server apparatus 18 collects the inhabitant
25 information transmitted from the inhabitant server 14
(step S@).

The server apparatus 18 accumulates the acquired



30 infrastructure information may be acquired in a cycle of 1 hr or |onger,
and the inhabitant informati on may be collected in a cycle of 1 day or

| onger. Only when the infrastructure information and inhabitant

5i nformati on have changed, the server apparatus 18 may be notified of them
The processing procedure shown in FIG 12 wll be described next in detail.
In the second enbodi ment, infrastructure i @Srmation and i nhabitant

i nformation are upl oaded to 10t he cl oud conputi ng system 1000. The cl oud
conmputing system 1000 cal cul ates the operation plan of each soci al

i nfrastructure badedsdrudiese pindcesadiidmf ormbtd DU ex ahpferwg Fiobe
descri bed below in association with real-tine control that is an inportant
15concept of - i AfPast eamet he cortlegited inhaly tdiand Fegpdnsei s known as a

control forn1conqernin%ﬁthe,electriqity infrastructure 110. The genand
response is a MeERBAPIHANT WATCRTRTERTE He 8 )ectt i1] VAEWRIASE chbabt F18Y i s

ti ght as conpar to t he needs, .the electricity s | i.er requests_ power
SR ool 85 SETEdR. Rrd THE (Bhadriis oot Tac B e aars

saving of the c me r's neet t reques

(reSponseg' For.ﬁﬁgngg io%h%QS% p%W%ré%%a %éé%ﬁ%%ﬂfﬁggfﬁg yb$gfggfcéﬁg

di sasters> the I Iracy of "the’demand response is particular equi red

tp prevent.a b'é?ﬁB“EoEﬂmﬁlﬂkQé FAN9fe databéé% ﬁh%,s%ﬁpqgmﬁﬂpqgﬂnﬁntg
pi eces of information concerning the social infrastructures and inhabitants
31 FIG. 11.
The server apparatus 18 reads out, from the
database 115, infrastructure information and inhabitant

10 information necessary for creating the operation plan
of the medical infrastructure and creates the operation
plan (step S6). The server apparatus 18 then transmits
the created operation plan to the locai apparatus 31
and the inhabitant server 14 (step S7).

15 Tﬁe local apparatus 31 receives the operation plan
transmitted from the server apparatus 18 (step S8) and
stores it in an internal memory (not shown). The local
apparatus 31 notifies the user of the received
operation plan by, for example, displaying it on a

20 display (step S9). The local apparatus 31 controls
each social infrastructure in the medical
infrastructure 160 based on the operation plan (step
S10).

On the other hand, the inhabitant server 14

25 receives the operation plan transmitted from the server

apparatus 18 (step S11) and stores it in an internal

memory (not shown). The inhabitant server 14 notifies



v

— are collected by the guarantee-type comunication network 17. An operation
plan is cal cul ated by the capability of the cloud conputing system 1000.
This makes it possible to inplenment real-tine control 5itself.

However, blindly cutting electricity to the consuners may be
life-threatening for sone peopl e depending on the statuses of individual

i nhabi tants. For exanple, if an operation @%n for power saving is 10
applied to a home where an elderly person or a person who requires nursing
care is living, even the nedical equipnment may stop. To prevent this, in

t he second enbodihmentseraw fopdreatriegre iplegth drse sl ioark gt bah ilmy cohsrder at i on of
15i nhabitant information. For exanple, when a power conpany requires
(demands) ener ggxeapiligy, dilselelydata ildi ton is Ppraflerentstdd ySH2 stributed to
honmes, hospitals, buildings, and the |ike where elderly people or sick
peopl e are |iving, afdGn leptismimBpetdiaon JoY e fan  eXeBnye @kcepe these
pl aces is created to performindividual control. The i nhabjtant

i nf or mati on canPFREFGde "AoPIERPFULST Slmdticor A fih rdPFTom Vat§ ots KFfRls of

sensors install in a hous r e like, information such as 25 the
househol d&r nangg FﬁgwﬁddPeggg’thg’fa 1% STERE S PHE tHe ahes of the

fam | b , I bout- t hahbi . .
am | v, menber s, cLotat gaLiop,about yhechalbies And eherences licaeor |

i nhabi tants, an appl rancée informatio as alrea

al so informatiog oLyt Be BAa! {Reshates b Lalidanls.of atldy doetor, the
nanes of hosplta?s to visit or stay, the lists o neéiclnes bei ng t aken,

and the like. Asnhheseabpi esesrfbtiBhoNMBLI AR cumfiGrkRRL i10N tHY qadetbfdom
the nedical infrastructure 160 to the cloud conputing system 1000 may be

used. Informationsofstéprsexanpl ehebedyveenmpepatrarasangd kireed 4 egsure may
be obtai ned by uploading, to the cloud conputing system 1000, data
10 operation plan of each social infrastructure based on
the calculated KPI 115c (step S52).
FIG. 14 is a flowchart showing another example of
the processing procedure of the server apparatus 18 in
step $6 shown in FIG. 12. The server apparatus 18
15 calculates the intermediate value 115d of the
infrastructure information 115a based on the
infrastructure information 115a accumulated in the
database 115 (step S53). The server apparatus 18
creates the operation plan of each social
20 infrastructure based on the calculated intermediate
value 115d and the inhabitant information 115e (step
S54) .
Note that infrastructure information acquisition
and inhabitant information collection need not be
25 repeated every time an operation plan is created in

step S6. For example, when an operation plan is

assumed to be created in a cycle of 30 min, the



A0tenporarily collected in the HEM5S using the communi cati on nmeans provided

in a thernoneter and a sphygnomanoneter.

determne the priority at the tine of the demand response can be
i nformation 15described in the basic register of inhabitants or information
given via the inhabitant server 14. For exanple, an intention about whether

or not to accept a power saving request is pressed for the system using

the inhabitant server 14, and this information is 20regi stered in the
dat abase 115. This nakes it possible to preferentially distribute
electricity to andgerstietdses Indiomaddmn Y reg)uretui reldpendentyYglef the

presence/ absence of nedical equi pnent in the hone. However, such priority
control needs a@hi i $iTr &L VEZBched@ S it tHE AR Evipiot ntnbPrTalr + AesBaY As
‘descri bed above, according to the second enbodi nent,

is possjble to

Information to be used to

) t
i mpl ement the deRar@llsst &8s ponse Y& & g WPt P22t hal Fondi Yiohs of

each inhabitant's life, that is, inplenent .a conditignal. denand response.

This al | ows, byFEQtéHgFgﬁFrPStFﬁﬁléﬁgﬁrqfaﬁﬂQB%ﬁ)kﬁ%_?c ?%%tand del i cate

communi {1y, Sser vi ge pased an aure Aepual e dahahl lant JIArBL O may
enbodi nent’, t of a soci al

descri bed™ above, ‘accor

ing to the second e ‘user

As

[ nfrastructure gannpeeehug 82 ORLRTUMIAREALAR AN D disiie thkohesgur ce
n aadi ti

of the cloud conputing system 1000.

10

15

20

25

on to the
FIG. 12 will be described next in detail.

In the second embodiment, infrastructure
information and iﬁhabitant information are uploaded to
the cloud computing system 1000. The cloud computing
system 1000 calculates the operation plan of each
social infrastructure based on these pieces of
information. An example will be described below in
association with real-time control that is an important
concept of infrastructure control.

A demand response is known as a control form
concerning the electricity infrastructure 110. The
demand response is a mechanism in which when the
electricity supply capability is tight as compared to
the needs, the electricity supplier requests power
saving of the consumers (demand), and the consumers
meet that request (response). For example, when a
power plant is destructed by unexpected disasters, the
immediacy of the demand response is particularly
required to prevent a blackout in a wide range.

In the second embodiment, pieces of information

concerning the social infrastructures and inhabitants



10 denmand response, the driver (user) of the vehicle EV can receive an
opti mum operation plan by operating a navigation system (|l ocal apparatus
31), as described in, for exanple, the first enbodi nent. The vendor of the
cl oud conputing system 1000 can 15al so form a busi ness nodel that profits
from chargi ng when providing an operation plan to the user of each social
infrastructure. Consideration for inhabitants belonging to a comunity is
never negl ected when formng a smart social infrastructure, as a matter of
20 course. This nakes it possible to provide a social infrastructure

oper ati on systemmapabllegfed dryi e aowaveanteoci abei apragnigetyre, an
operation nethod, a |ocal apparatus, a server apparatus, and a program

[ Mbdi fi cation ofeSashd Enbodi et F5Ion the2 | bhchat EubFtRRGPY18nCaf t er
the operation plan is dispkﬁ%ed on the | ocal apparatus 31 Sééep 89%, t he
soci al i nfrastrGePde Ly medilg é?]yp%rﬁ‘?W‘FEg'Pg 3SR ep?$10) . Thfst ead,
a procedure of in uiqug of a person .about mhgtpgglpg.ggtctotpginit control
based on the op8f 5% [ﬂQﬁ?s $e G ngErt € et Ween s%eps S8 ahd sS10. For
exanpl e, ?n intﬁ%g%q% (for exanple, clickable 5approve button) to approve
t he operation pllan may the di splayed on the screen of a display device

together with the opgiafd plam dants .ol hagech op: the; epergtiga plan may
start only when the user has clicked on the approve button. The person who

approves the 10epgkakie@’ Rl=dn jeY ke the opaipty &fr tdend asass1soci al
infrastructure. Alternatively, an admnistrative official nmay determ ne

whet her or not tHepapphéwve ohhe hepertattiuer Pplam.iddi ¢idisa Caisehalh hteaoper at i on
plan is displayed not only on the HM 31d of the |ocal 15apparatus 31 but
al so on the usefForntenmhade,(Ulf) ab3lbpefr attheradntian stoatporesesarernd 3is When
t he approve button is displayed only on the U 13b of the admnistrative
server 180 the dppéimidnabi enhabeutwhEiret ey edrdarpty tie Espr oMe & hee Pt at i on

pl an can be left to the 20adm nistrative official. A plurality of operation
who requires nursing care is living, even the ‘medical

equipment may stop.

To prevent this, in the second embodiment, an

operation plan is calculated in éonsideration of

15 inhabitant information. For example, when a power
company requires (demands) energy saving, the
electricity is preferentially distributed to homes,
hospitals, buildings, and the like where elderly people
or sick people are living, and an optimum operation

20 plan for a range except these places is created to
perform individual control.

The inhabitant information can include not only
information acquired from various kinds of sensors
installed in a house or the like, information such as

25 the householder name, the address, the family make-up,
and the ages of the family members, information about

the hobbies and preferences of inhabitants, and home



plans may be calculated to allow to selectively designate one of them Note
that the present invention is not limted to the above-descri bed

enbodi ments. For exanple, in 25 FIG 11, the converter 18e is provided in
the server apparatus 18 so that the server apparatus 18 executes processing
of converting infrastructure information 35 into an internedi ate val ue. '
I nstead, the converter 18e may be provided:¥% each of the | ocal apparatuses
31, the administrative server 13, and the inhabitant server 14, and a

| ocal |y generated internediate value may be 5upl oaded to the server

appar at us 18. | APPHé §6€Corid fOfFediiment 2% el RN P TRPoTRE PW ngyl 39

i ndi vi dual hones ar buil.di ngs. has bee escri bed. nstead, optim zation
control for eachPgPggation s t%&r%&%%éﬁ1%ﬁﬂﬁﬁﬁ1 i P O a8 Her ?mlfy

i nhabi tants) or ,10each community i | so .possihle. . . ile certain
embodi ment s of Fﬁg%FﬁVeﬁgFoRaﬁgéeo§e355&5§€§fhgﬁf\Pﬁ5§é(5ﬁ§%ﬂ?%%h$%ehave
been presented y Qf onl e i gl to Admig e
scope of the in?éﬁﬁ?oﬁg:mgﬁggg ?Stﬁgxﬁgsg?“%%Phgﬁgifggﬁgﬂggzlens deé%%?bed
herein may be epbadiedoien ;g r¥aphet¥nof iQtiemfaldss udiWdher Mg, Madious
om ssions, substitutions and changes may be made w thout departing fromthe
spirit of the ipygnthoninfhesaeccenpasying claitmk andddeidmmauingl ents are

intended to cover the 20enbodi nents and nodifications thereof as would fal
wi thin the scopeyandmspoodtmaf, bbeukpdent TafsrmRefierernde Jognedangile,
body temperature and blood pressure may be obtained by
uploading, to the cloud computing system 1000, data
10 temporarily collected in the HEMS using the
communication means provided in a thermometer and a
sphygmomanometer.
Information to be used to determine the priority
at the time of the demand response can be information
15 described in the basic register of inhabitants or
information given via the inhabitant server 14. For
example, an intention about whether or not to accept a
power saving request 1s expressed for the system using
the inhabitant server 14, and this information is
20 registered in the database 115. This makes it possible
to preferentially distribute electricity to a user who
does not accept the request independently of the
presence/absence of medical equipment in the home.
However, such priority control needs administrative
25 check from the viewpoint of fairness.

As described above, according to the second

embodiment, it is possible to implement the demand



11.. .information communication infrastructure 12A, 12B, ...soci al

I nfrastructure (electrical, 25water supply, traffic, nedical, and other
infrastructures) 13...admnistrative server 36 14.. .inhabitant server
121, 131, 141...input/output nodule 114...KPlI (Key Performance | ndicator)
cal cul ator 115...database 5116...display optimzer 117...instruction
creator 110...electricity infrastructure 128...new energy infrastructure
130.. .road traffic infrastructure 10140...railway infrastructure

150...water treatnent infrastructure 160...nedical infrastructure
16. .. subscri ber rhegense reflecting evep thed@ffindlcadrshl hiedwprkt each

15100. .. gateway ( 1000.. .cloud conputing system 18..
.server apparat yghabitant's life, that is, 1mplement a conditional
demand response. This allows, by extension, to
implement a more sophisticated and delicate community
5 service based on more accurate inhabitant information.
As described above, according to the second
embodiment, the user of a social infrastructure can
receive an optimum operation plan by using the resource
of the cloud computing system 1000. In addition to the
10 demand response, the driver (user) of the vehicle EV
can receive an optimum operation plan by operating a
navigation system (local apparatus 31), as described
in, for example, the first embodiment.
The vendor of the cloud computing system 1000 can
15 also form a business model that profits from charging
when providing an operation plan to the user of each
social infrastructure. Consideration for inhabitants
belonging to a community is never neglected when
forming a smart social infrastructure, as a matter of
20 course. This makes it possible to provide a social
infrastructure operation system capable of forming a
smart social infrastructure, an operation method, a
local apparatus, a server apparatus, and a program.
[Modification of Second Embodiment]
25 In the flowchart of FIG. 12, after the operation
plan is displayed on the local apparatus 31 (step S9),

the social infrastructure is immediately controlled



300.. .cloud comunication network 200...SCMS server 2031...1ocal apparatus
3la...nonitor 31b...uploader 31c...receiver 31d...human-machi ne interface
(HM) 2513a...information input nodule 13b...user interface (Ul)
18a...acquisition nodule 37 18b...collector 18c...plan creator 18d.
transmtter 18e.. converter 5115a. .infrastructure information 115b.
setting information 115c. .. KPI 115d. . . i nt erifedi ate val ue 115e. .. nhabitant

i nformati on 10115f... hone appliance information

(step S10)...- Instead, a procedure of inquiring of a
person about whether or not to permit control based on
the operation plan may be inserted between steps SS9 and
S10. For example, an interface (for example, clickable
5 approve button) to approve the operation plan may the

displayed on the screen of a display device together
with the operation plan. Control based on the
operation plan may start only when the user has clicked
on the approve button. The person who approves the

10 operation plan may be the operator of the target social
infrastructure. Alternatively, an administrative
official may determine whether or not to approve the
operation plan. In this case, the operation plan is
displayed not only on the HMI 31d of the local

15 apparatus 31 but also on the user interface (UI) 13b of
the administrative server 13. When the approve button
is displayed only on the UI 13b of the administrative
server 13, the determination about whether or not to
approve the operation plan can be left to the

20 administrative official. A plurality of operation
plans may be calculated to allow to selectively
designate one of them.

Note that the present invention is not limited to

the above-described embodiments. For example, in

25 FIG. 11, the converter 18e is provided in the server
apparatus 18 so that the server apparatus 18 executes

processing of converting infrastructure information



115g. . .presence information 38 CLAIMS 1. An information integration
control systemconprising: a collector configured to collect infrastructure
5i nformati on concerning a social infrastructure, user information about a
user who uses the social infrastructure, and managenent information of a
manager who nmanages the social infrastructure and the user; a storage
nodul e configured to store the 10i nfrastruéPure i nformation, the user

i nformation, and the managenent information which are collected; and

a generator configured to generate control information for the social
i nfrastructure BBS8d28n1PREIMEPLASEr Vellre | AFGHRAT orf;n] Heeukerter 18e

i nformati on, and 15t he managenent i nf rn%ti%g icqoare stored ig%the
storage modul e. M@y b€ PFOVIRED APoPREN OF iThtte 0P RRFRF IS stiem of
claim1l1, further conpri sing: . a calculator configured to
calcul ate a key 2OpBRFOFIARGET Al S5FBF ‘baded 26 (I pirdtds 6P Mo i i on
stored in the SEQ{aggdngdfggél§9dgenerated intermediate value may be
5 uploaded to the server apparatus 18.
In the second embodiment, the demand response
aiming at individual homes or buildings has been
described. Instead, optimization control for each aréa

(area with many hospitals or elderly inhabitants) or

10 each community i1s also possible.

While certain embodiments of the invention have
been described, these embodiments have been presented
by way of example only, and are not intended to limit
the scope of the inventions. Indeed, the novel methods

15 and systems described herein may be embodied in a
variety of other forms; furthermore, various omissions,
substitutions and changes may be made without departing
from the spirit of the invention. The accompanying
claims and their equivalents are intended to cover the

20 embodiments and modifications thereof as would fall
within the scope and spirit of the inventions.
Reference Signs List

11...information communication infrastructure

12A, 12B,...social infrastructure (electrical,

25 water supply, traffic, medical, and other
infrastructures)

13...administrative server



an instructiomscreator configured to create at |east one of instruction

information for the social infrastructure, user instruction
information for the 25user, and manager instruction information for the
manager based on the key performance indicator. 3. The information

integration control systemof 39 claiml1, wherein the storage nodul e
conpri ses a key-val ue store database configﬁ?ed to store collected
information as a pair of a key to identify the informati on and a val ue
corresponding to the key. 54. The information integration control system of
claim1, wherein the ol ctizhahitant nptenehted in a cloud conputing system
5. The information integration control systemof claiml, wherein the

storage nodul e convert%s 1 hie® 40i M+ ast IRt QUFREBr REEHSR i nto an

i ntermedi ate val ue ¢ ra bef we a pluralit f social infrastructures
and stores the inter 'arg&ﬁélﬁ%ﬁ’%meé&@ﬁn%%ey?ﬁ%%?ﬁﬁf?oﬁa?ﬁPgﬁ%SFion |
control systemof clai.m1, t.her conprising a display optim zer
15configured to convgggiWﬂgég%g%éﬁfornance i ndi cat or

5 116...display optimizer
117...instruction creator
110...electricity infrastructure
120...new energy infrastructure

130...road traffic infrastructure
10 140...railway infrastructure
150...water treatment infrastructure

160...medical infrastructure

16...subscriber home
17...communication network
15 100...gateway (GW)

1000...cloud computing system
18...server apparatus
300...cloud communication network
200...5CMS server
20 31...local apparatus
3la...monitoer
31b...uploader
3lc...receiver
31d...human-machine interface (HMI)
25 13a...information input module
13b...user interface (UI)

18a...acquisition module



into a format suitable for display. 7. An information processing
programto be executed by a conputer, the program causing the conputer to:
20col l ect infrastructure information concerning a social infrastructure,
user information about a user who uses the social infrastructure, and
managenent information of a manager who manages the social infrastructure
and the user; 25store, in a storage nodul e,3the infrastructure information,
the user information, and the nanagenent information which are collected;
and 40 generate control information for the social infrastructure
based on the infrastriuredhfertimti on, the user information, and the
managenent i nformation which are stored in the storage nodule. 58. A soci al
i nfrastructure oper atif%h sy&tam@cmiresi ng: a |l ocal apparatus
provided in a social infrastructure; and a server apparatus connected to
the | ocal 10appar at ust8A-a - @RI % i on network, the |ocal apparatus
conpri si ng an oader confiqured to upload infrastructure

i nformati on concer ni ng %he €8IS S nfrastructure to the server apparatus
via the cgmuni cationnetwork . and 15 a regcelver cggrtli gured to receive an
operation plan of the social In FAstTUCtur e TTOm 3 e ser ver appar atus, and

115b...setting information

115¢c...KPI
115d...intermediate value
115e...inhabitant information

10 115f...home appliance information

115g...presence information



the server apparatus conprising an acquisition nodule configured to acquire
‘the 20infrastructure information fromthe | ocal apparatus via the

comuni cati on network, a collector configured to collect, via the

communi cati on network, inhabitant information of an inhabitant in a region
t he soci al |nfrastructure 25concer ns, a database configured to
accunul ate the acquired |nfrastructure i nf otdati on and the col | ected

i nhabitant 41 information, a plan creator configured to create the
operation plan based on the infrastructure information and the

i nhabi tant information which are accuntlht2dlil £he 5dat abase, and a
transmtter conflgured to transmt the created operation plan to the | ocal
appar at us. 9. AThe ™A T I OT r Rt e bt @0 opRPBEP ONS¥FEEBM of

claim 8, wherein the,lnhapltant i nformation includes 10i nformati on managed
by a nunicipaIiF?mPﬁlFHQQregion.

a collector configured to collect infrastructure
5 information concerning a social infrastructure, user
information about a user who uses the social
infrastructure, and management information of a manager
who manages the social infrastructure and the user;
a storage module configured to store the
10 infrastructure information, the user information, and
the management information which are collected; and
a generator configured to generate control
information for the social infrastructure based on the
infrastructure information, the user information, and
15 the management information which are stored in the

storage module.

2. The information integration control system of
claim 1, further comprising:
a calculator configured to calculate a key
20 performance indicator based on the pieces of
information stored in the storage module; and
an instruction creator configured to create at
least one of instruction information for the social
infrastructure, user instruction information for the
25 user, and manager instruction information for the
manager based on the key performance indicator.

3. The information integration control system of



10. The social infrastructure operation systemof claim8, wherein the

i nhabitant information includes information concerning an electrical device
installed in an inhabitant hone. 1511. The social infrastructure operation
system of claim@8, wherein the server apparatus further conprises a

cal cul ator configured to cal culate a key p%rfornance i ndi cator based on the
infrastructure information and 20t he i nhabiPtant information which are
accurul ated in the database, and the plan creator creates the

operation plan based on the cal cul ated key perfornmance indicator.
12. The social FARAESEr u¥DGEE GRSt iS6R TEES SRBIL 25CIR M IS vihef & T t he

server apparatus further conprises a converter configured t]gl convert the

acquired i nfrasVPGEEUPECTE2 FRHREARE: FOR ST Sh St et et S/t

conpar abl e bet wee lurality of different t o

i nfrastructur es}n?ﬁgmgﬁtl%agg &c &Gl gges? tkﬁéy%ﬁsrig%%nftglcftﬁrtehef nf or mat i on
oper ati on plan FOrEaeh O PR Bl GPArTt oo oS AT astuctres based
5 4. The information integration control system of
claim 1, wherein the calculator is implemented in a
cloud computing system.

5. The information integration control system of
claim 1, wherein the storage module converts the

10 infrastructure information into an intermediate value
comparable between a plurality of social
infrastructures and stores the intermediate value.

6. The information integration control system of
claim 1, further comprising a display optimizer

15 configured to convert the key performance indicator
into a format suitable for display.

7. An information processing program to be
executed by a computer, the program causing the
computer to:

20 : collect infrastructure information concerning a
social infrastructure, user information about a user
who uses the social infrastructure, and management
information of a manager who manages the social
infrastructure and the user;

25 store, in a storage module, the infrastructure

information, the user information, and the management

information which are collected; and



on the internedi ate val ue. 13. The social infrastructure
operation system of 10claim8, wherein the server apparatus is provided in
a cloud conputing system conprising the database. 14. An operation
met hod applicable to a social infrastructure operation system conprising a
| ocal apparatus provided in a social infrastructure, and a 15server

appar atus connected to the | ocal apparatus‘U?a a communi cati on network, the
met hod conprising: in the |ocal apparatus, upl oadi ng
infrastructure information concerning the social infrastructure to the
server apparatus vi a Z0tHe it | bhf aeRabiRe Aad the socigdeiving an
operation plan of the social infrastructure fromthe server,aggaratus, and

in the server apparatygucture based on ddyi R The Fhft st tetliret o0
communi cati on nErTHE S MRS T GBS Sh B2 THPaE TR he r egi on
the 43 social kﬂ&%%sg&%cg%%%e%QQ%e@%% storage module.
5 8. A social infrastructure operation system
comprising:
a local apparatus provided in a social
infrastructure; and
a server apparatus connected to the local
10 apparatus via a communication network,
the local apparatus comprising
an uploader configured to upload infrastructure
information concerning the social infrastructure to the
server apparatus via the communication network, and
15 a receiver configured to receive an operation plan

of the social infrastructure from the server apparatus,

and
the server apparatus comprising
an acquisition module configured to acquire the
20 infrastructure information from the local apparatus via

the communication network,

a collector configured to collect, via the
communication network, inhabitant information of an
inhabitant in a region the social infrastructure

25 concerns,
a database configured to accumulate the acguired

infrastructure information and the collected inhabitant



accunul ating the acquired infrastructure informati on and the collected

i nhabitant information in a database; 5creating the operation plan based on
the infrastructure informati on and the inhabitant information which are
accunul ated in the database; and transmtting the created operation
plan to the | ocal apparatus. 1015. The operation nethod of claim 14,
wherei n the inhabitant information includes?}nformation managed by a

municipality in the region. 16. The operation nmethod of claim
14, wherein the inhabitant information includes information concerning 15an
el ectrical devi defiaEiali®y in an i nhabitant hone. 17. The

operation nethod of claim 14, wherein the server apparatus further

cal cul ates a key per forRrite” 5/l Cat o bageie8nt P het PRFPashPUCPGFEt 1o

i nformation and the %phag{tanﬂzinfor tion wpich ar 20accunu|ateghin t he
dat abase, and | FIPHE TER 91, (e TPt Bt T BTt BT an T Lo EPaki €8 BASed"8n t he
cal cul at ed key perfar. e .i ndi cat.or . : ... Jh ragi nmet hod
of claim 14, whéﬂgﬁw#ﬁ%ﬁﬁﬁﬁdﬁééé%ﬁﬁﬂ%uqﬁf?Qw? %rgg%%ggg?ggghggaggaifed
25i nfrasteuct ur ¢ infQrymtiQy into an internmedi ate val ue conparabl e between

a plurality of different types of social infrastructures,
a transmitter configured to transmit the created

operation plan to the local apparatus.
9. The social infrastructure operation system of
claim 8, wherein the inhabitant information includes
10 information managed by a municipality in the region.
10. The social infrastructure operation system of
claim 8, wherein the inhabitant information includes
information concerning an electrical device installed
in an inhabitant home.
15 11. The social infrastructure operation system of
claim 8, wherein
the server apparatus further comprises a
calculator configured to calculate a key performance
indicator based on the infrastructure information and
20 the inhabitant information which are accumulated in the
database, and
the plan creator creates the operation plan based
on the calculated key performance indicator.
12. The social infrastructure operation system of
25 claim 8, wherein
the server apparatus further comprises a converter

configured to convert the acquired infrastructure



a4 in the creating, the operation plan for each of the plurality of
social infrastructures is created based on the internedi ate val ue.

19. A local apparatus provided in a social 5infrastructure, conprising:

an upl oader configured to upload, via a comuni cation networKk,
infrastructure information concerning the social infrastructure to a server
appar atus connected via the comruni cation ﬁ@imnrk; 10a transmtter
configured to transmt inhabitant information of an inhabitant in a region
the social infrastructure concerns to the server apparatus via the

communi cati on nefWGHRAERP &Yt & em G YA 'erl Yo' PecePiRBRP bPer ati on
pl an 150f the social infrastructyre fromthe server apparatus, 20. A
server apparatu%%ﬁﬂﬁﬁ%f%&ﬁqﬁ%;%i%xﬂﬁnﬁg q?ﬂFrﬁ%Q%gk? t3°a fbca

apparatus provide rggtaus%gggsirﬁrastructure, conpri si ng:
an acquisition moda’é 5bﬁ?iguréd to acquire 20infrastructure information

concerni ng the soci altﬂenfda%ls%b;al(%%;ércectfn{ﬂrgéé? gtl,gé:gio T[alg%%{%&gu%z%lg t he

conmuni cati on network; a co conftigured vi a
conmuni cati on nekwRik i RhabihAAL- deldf QLR e ofh Al-red A1 § &le | Mariky
region the social infrastructure
the plan creator creates the operation plan for
each of the plurality of social infrastructures.based
on the intermediate value.
13. The social infrastructure operation system of
10 claim 8, wherein the server apparatus 1is provided in a
cloud computing system comprising the database.
14. An operation method applicable to a social
infrastructure operation system comprising a local
apparatus provided in a social infrastructure, and a
15 server apparatus connected to the local apparatus via a
communication network, the method comprising:
in the local apparatus,
uploading infrastructure information concerning
the social infrastructure to the server apparatus via
20 the communication network; and
receiving an operation plan of the social
infrastructure from the server apparatus, and
in the server apparatus,
acquiring the infrastructure information via the
25 communication network;
collecting, via the communication network,

inhabitant information of an inhabitant in a region the



concerns; a database configured to accunul ate the acquired 45
information; a plan
creator configured to create the operation pl an based on the
infrastructure information and the 5inhabitant information which are

infrastructure informati on and the coll ected i nhabitant

accunul ated in the database; and a t%@nsnitter configured to

transmt the created operation plan to the 1Tocal apparatus.
server apparatus of claim 20, further 10conprising a cal cul ator configured
to calculate a key,pﬁrhor nce indi cator based on the infrastructure

in

i nformati on and>frée?®

21. The

Pt Y ot Mhi ‘ch are accunul ated in the

dat abase, wherein the plan.creator creates.tq§:ﬂperq§iqp %@Péan based on

t he cal cul ated key p@r 5WW§§§ i (ﬁQ%u%ﬁqulre

e server ap

par at us

of claim 20, futlher couRel Sing ¢ COMELITe FONAath d O comvert; dhes,

acquired infrastr ureinformation’i
conpar abl e betwegep_ a pLyrality of 20different types of

Interned ate v

soci al

i nfrastructures, _mhérein the plan creator creates.the operation plan
for each of the pluralletyiely $0e dperation plan based on the

infrastructure information and the inhabitant

information which are accumulated in the database;

and

transmitting the created operation plan to the

local apparatus.

10 15. The operation method of claim

14, wherein the

inhabitant information includes information managed by

a municipality in the region.

16. The operation method of claim

14, wherein the

inhabitant information includes information concerning

15 an electrical device installed in an inhabitant home.

17. The operation method of claim

14, wherein

the server apparatus further calculates a key

performance indicator based on the infrastructure

information and the inhabitant information which are

20 accumulated in the database, and

‘in the creating, the operation plan is created

based on the calculated key performance

18. The operation method of claim

indicator.

14, wherein

the server apparatus further converts the acquired

25 infrastructure information into an intermediate value

comparable between a plurality of different types of

social infrastructures,



Infrastructures based on the internediate val ue. 23. A
programto be executed by a conputer, the 25program conpri sing:
acquiring infrastructure informati on concerning a social infrastructure
froma | ocal apparatus provided 46 in the social infrastructure;

col l ecting inhabitant information of an inhapitant in a region the social
infrastructure concerns fromthe | ocal appa‘%at us; bSaccumul ating the
acquired infrastructure information and the coll ected inhabitant

information in a database; creating an operation plan of the social
infrastructure based oh tHe F1FFEStFuctiir ePPRFOF haki Bh2R0ARE E€REDI RRabi t ant

informati on which are accunul ated in the database; and . trangmtting
the created operati éﬁ”pqa;ﬁr%lyo qfﬁé’qc&(% Siifictures is crea ea24. The
program of claim_23,, further .c risj.ng 15cal cul ating a key performance

i ndi cator based b@ﬁet%éml ntfhreas n&t%tmﬁrdéa%n ovra?rla\fei on and the inhabitant

i nformation which areg accymlatad Jﬁ?aatﬂhet@tﬁpﬁledeéﬁhﬂ eingbp;the creating,

the operation plan is
5 infrastructure, comprising:

an uploader configured to upload, via a
communication network, infrastructure information
concerning the social infrastructure to a server
apparatus connected via the communication network;

10 a transmitter configured to transmit inhabitant
information of an inhabitant in a region the social
infrastructure concerns to the server apparatus via the
communication network; and

a receiver configured to receive an operation plan

15 of the social infrastructure from the server apparatus.

20. A server apparatus connected, via a
communication network, to a local apparatus provided in
a social infrastructure, comprising:

an acquisition module configured to acguire

20 infrastructure information concerning the social
infrastructure from the local apparatus via the
communication network;

a collector configured to collect, via the
communication network, inhabitant information of an

25 inhabitant in a region the social infrastructure
concerns;

a database configured to accumulate the acquired



created based on the cal cul ated key perfornmance 20i ndi cator. 25. The
program of claim 23, further conprising converting the acquired
infrastructure information into an internedi ate val ue conparabl e between a
plurality of different types of social infrastructures, 25wherein in the
creating, the operation plan for each of the plurality of social
infrastructures is created based on the int®t nediate value.

infrastructure information and the collected inhabitant
information;
a plan creator configured to create the operation
plan based on the infrastructure information and the
5 inhabitant information which are accumulated in the
database; and
a transmitter configured.to transmit the created
operation plan to the local apparatus.
21. The server apparatus of claim 20, further
10 comprising a calculator configured to calculate a key
performance indicator based oﬁ the infrastructure
information and the inhabitant information which are
accumulated in the database,
wherein the plan creator creates the operation
15 plan based on the calculated key performance indicator.
22. The server apparatus of claim 20, further
comérising a converter configured to convert the
acquired infrastructure information into an
intermediate value comparable between a plurality of
20 different types of social infrastructures,
wherein the plan creator creates.the operation
plan for each of the plurality of social
infrastructures based on the intermediate value.
23. A program to be executed by a computer, the
25 program comprising:
acquiring infrastructure information concerning a

social infrastructure from a local apparatus provided



10

15

20

25

46

in the social infrastructure;

collecting inhabitant information of an inhabitant
in a region the social infrastructure concerns from the

local apparatus;

accumulating the acguired infrastructure

information and the collected inhabitant information in
a database;

creating an operation plan of the social
infrastructure based on the infrastructure information
and the inhabitant information which are accumulated in

the database; and

transmitting the created operation plan to the
local apparatus.

24. The program of claim 23, further comprising
calculating a key performance indicator based on the
infrastructure information and the inhabitant
information which are acéumulated in the databzse,

wherein in the creating, the operation plan is

created based on the calculated key performance

indicator.

25. The program of claim 23, further comprising
converting the acquired infrastrﬁcture information into
an intermediate value comparable between a plurality of
different types of social infrastructures,

wherein in the creating, the operation plan for
each of the plurality of social infrastructures 1is

created based on the intermediate value.



