SPECIFICATION TITLE OF THE INVENTION CLOUD-SHARED RESOURCE PROVIDING SYSTEM 5
TECHNICAL FIELD The present invention relates to technique of information processing of, for
example, cloud computing. The present invention particularly relates to technique for users to effectively
utilize, 10 for example, public clouds. BACKGROUND ART Various public clouds are present as
cloud computing systems. Examples of those irBREERFFAIHOR C2 (Amazon Elastic Compute Cloud) 15
(Non Patent Literature 1). When an unspecified general user is to utilize a public cloud (resource/service
processing of it, etc.), a server or the like of the publlc cloud |s accessed from a computer system,
terminal, or the like of the user, and softwdfeLBEod AREINT I8&Bplication processing or batch
processing etc.; for 20 exampIeCQBU@e Wﬁ%@%@ﬁ“%%@%@a%s‘%%%ed by the user is
achieved by using, for example, service processing or data of a storage provided by a virtual server.
Examples f existing technique related to batch processing Include Japanese Patent Application
Laid-Open No. 2011-70318 25(Patent Literatugg:dygicaGitatign bist Patent Literature Patent Literature 1:
Japanese Patent Application Laid-Open Publication No. 20I1-70318

The present invention relates to technique of information

processing of, for example, cloud computing. The present invention
particularly relates to technique for users to effectively utilize,

10 for example, public clouds.

BACKGROUND ART

Various public clouds are present as cloud computing systems.
Examples of those include Amazon EC2 (Amazon Elastic Compute Cloud)
15 (Non Patent Literature 1). When an unspecified general user is to
utilize a public cloud (resource/service processing of it, etc.),
a server or the like of the public cloud is accessed from a computer
system, terminal, or the like of the user, and software program
processing (application processing or batch processing etc.; for
20 example, online business processing of a company) desired by the
user is achieved by using, for example, service processing or data
of a storage provided by a virtual server.
Examples of existing technique related to batch processing
include Japanese Patent Application Laid-Open No. 2011-70318
25 (Patent Literature 1) etc.
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amazon web services (Trademark), [searched on August 1, 2011], on



30 Non Patent Literature Non Patent Literature 1: "Amazon Elastic Compute Cloud (Amazon EC2) ",
amazon web services (Trademark), [searched on August 1, 2011], on the Internet <URL:
http://aws.amazon.com/ec2/> DISCLOSURE OF THE INVENTION PROBLEMS TO BE SOLVED BY
THE INVENTION 5As the above-described various public clouds are present and methods of using the
public clouds by isefs arrvatioddRihe bsers Halavto ase the usagéaneéthods or charge systems
corresponding to unique public clouds. In other words, there are problems (room for improvement) about
readiness (convenience), cost performance, etc. 10 in utlllzatlon of the public clouds. For example,
when a user tries to achieve program &g SYENTARMtion processing or batch
processing Using:a ceEigdn pyblg c%geé@efﬁ cgﬁm&péﬁed on a usage contract (charge system) in
the unit of the number of virtual servers of the 15 public cloud. However, for example, even when
processingds executedsy atchqsToeedsSingranly b arpredeterirad dintitsts dte ave time; apiice is
charged in the Wit g5 e fubengl e itialsenrarsdenizd hased 9dng.usage copfiact-etefore, the
user may feel that cost performance is not good. 20In view of the foregoing, it is a main aim of the present
invention to acHieve réﬁdih%%st(}@%n%ﬁiﬁlé%ﬁ)té@é{sp@ﬁoﬁ‘haﬁéé 61cs bRt ehilizater of publie Tlouds for
users by provndmgl\%@ ems and tachpigue of anove! podel rejated to.utilization of the publiceglouds. 25
MEANS FOR SOLVING THE PROBLEMS To achieve the above-described aim, a typical aspect of the

improvement) about readiness (convenience), cost,performance etc.

10 in utilization of the public clouds.

For example, when a user tries to achieve program processing
such as desired application processing or batch processing using
a certain public cloud, the user is charged based on a usage contract
(charge system) in the unit of the number of virtual servers of the

15 public cloud. However, for example, even when processing 1is
executed by batch processing only on a predetermined limited date
and time, a price is charged in the unit of the number of the virtual
servers rented based on the usage contract; therefore, the user may
feel that cost performance is not good.

20 In view of the foregoing, it is a main aim of the present
invention to achieve readiness (convenience), cost performance, etc.
about utilization of public clouds for users by providing systems
and technique of a novel model related to utilization of the public
clouds.

25 MEANS FOR SOLVING THE PROBLEMS

To achieve the above-described aim, a typical aspect of the
present invention is an information processing system (cloud-shared
resource providing system), etc. for users to effectively use cloud
computing systems such as public clouds (and service processing of

30 them, etc.) and a feature is having configurations described below.

In a system of a present aspect, a plurality of user terminals,

a resource provider, and a plurality of public clouds are configured



present invention is an information processing system (cloud-shared resource providing system), etc. for
users to effectively use cloud computing systems such as public clouds (and service processing of 30
them, etc.) and a feature is having configurations described below. In a system of a present aspect, a
plurality of user terminals, a resource provider, and a pliirality of public clouds are configured to be
communicably ¢enhectedvia scadtvorenesdctof theaphartadity bf publlie ziduds, e shakedaisetserver

managed by the resqurge provideris Installed, The, resource provider has.a sontralnjt, a storage unit

and a monitoring system. The control unit has a 5 registration unit and an execution control unit. The
storage unit storesdate bf asprotram-défthe USts togetherawithmandgeniert inforenation. The tegistration

unit carries out processing of stqring fhe Q%REU’!%EE%Q@%QMHG user indhe,sterage unit fagether with

the management information based on an instruction 10 from the user. The execution control unit carries
out control processirg$6 tharthe prograimaef thecaséri oftheostorage it is eXeeutedbiStheltdrget

shared-use seryer.of.thearget public gloyd based-on an instryction iremethe, psar. Raged gn.the control

from the execution control unit, the target shared-use server of the 15 target public cloud operates
processing of the'prograii of the dSer. ThE FAORRGE SYStEMATONIRFS HES stafé oPsperativhref thé

processing of the pragram pf the psepin thetargetsharedruse sepver,ofthedgrgetpubliccloyd and

carries out charge calculation processing with respect to the user based on the monitor information. 20
EFFECTS OF THBINVENTION the Acctrefifiv-the fypicd dspectdt tHe Present inventioh! péadiness

(conygniep@e) r%déﬂ_éiséggrqf th?H%Jtli@e%%‘i%@&%%%@%ﬁ?ﬂ%@ﬁﬁf@s e%@agdqpcgg@ieved by
providing systems/techniques of a novel model related to usage of the public 25 clouds. Particularly,

desired applicafi&f procassing and batch processing dn beaciieved by iSefs 6F é6mpahiés 1étc. readily

using the various.puhlic glends, and.syaiems excgllentin.costpedermance canbg built. Thepusiness
operator side can provide services of new models. 30
based on an instruction from the user. Based on the control from

the execution control unit, the target shared-use server of the
15 target public cloud operates processing of the program of the user.
The monitor systemmonitors the state of operation of the processing
of the program of the user in the target shared-use server of the
target public cloud and carries out charge calculation processing
with respect to the user based on the monitor information.
20 EFFECTS OF THE INVENTION
According to the typical aspect of the present invention,
readiness (convenience) related to usage of the public clouds by
users, cost performance, etc. can be achieved by providing
systems/techniques of a novel model related to usage of the public
25 clouds. Particularly, desired application processing and batch
processing can be achieved by users of companies, etc. readily using
the various public clouds, and systems excellent in cost performance
can be built. The business operator side can provide services of
new models.
30
BRIEF DESCRIPTIONS OF THE DRAWINGS

FIG. 1 is a diagram illustrating an overall configuration of



BRIEF DESCRIPTIONS OF THE DRAWINGS a system (cloud-shared resource providing system) of an
embodiment of the present invention; FIG. 2 is a diagram illustrating processing sequences among
elements in the system of the present embodiment; 5FIG. 3 is a diagram illustrating a configuration
example of management information in the system of tife present embodiment; FIG. 4 is a diagram
illustrating an eramplegiméage)in wiieh ecplirralityrofusery sharegpeiblic iuds iarthensystentof the

present embodig%eqtl;léolﬂgs 2ls aig@gg@@oigystrating a configuration example of a local pool, etc. as a
more detailed configuration example of the present embodiment; and FIG. 6 is a diagram illustrating

a usage example (image)cof éonventivhabpablié Elouds of iserLIB-BEST WMODEFOR CARRYING OUT
THE INVENTION emenlggrqigafg% egpggg;{;n%@tstqjeth&%rggggt %%ig@e\@{iy;be described in detail with

reference to the accompanying drawings. Note that components having the same function are denoted by
the 20 same referenceSymbélsithreughout tie drawiigsfordeserilsing the embodirmeatakgl tHe

repetitive description thereof will-he omitted. <Conyentional Examplez Fara comparisonwith the present
embodiment, an example in
FIG. 4 is a diagram illustrating an example (image) in which
a plurality of users share public clouds in the system of the present
embodiment;
10 FIG. 5 is a diagram illustrating a configuration example of
a local pool, etc. as a more detailed configuration example of the
present embodiment; and
FIG. 6 is a diagram illustrating a usage example (image) of
conventional public clouds of users.

15

BEST MODE FOR CARRYING OUT THE INVENTION

Hereinafter, embodiments of the present invention will be
described in detail with reference to the accompanying drawings.
Note that components having the same function are denoted by the

20 same reference symbols throughout the drawings for describing the
embodiment, and the repetitive description thereof will be omitted.
<Conventional Example>

For a comparison with the present embodiment, an example in
which users utilize public clouds in a system of a conventional

25 example and problems, etc. thereof will be explained using FIG. 6.

In FIG. 6, a plurality of various public clouds, for example,
A and B are provided, and a plurality of users, for example, A and
B who utilize them are provided. For example, the user A (for
example: company A) has user programs (UP) #1 and #2 in a terminal

30 (computer) Al. A UP is a program for achieving processing (for
example, application processing and batch processing) having

desired contents of each user (for example, company system). The



which users utilize public clouds in a system of a conventional 25 example and problems, etc. thereof will
be explained using FIG. 6. In FIG. 6, a plurality of various public clouds, for example, A and B are
provided, and a plurality of users, for example, A and B who utilize them are provided. For example, the
user A (for example: company A) has user programs (UP) #1 and #2 in a terminal 30 (computer) Al. A
UP is a progrant fomachieving pro€essirg (for exarm ple;, applicationgsrocessing andrbatch pidcaksing)

having desired gontgnis of cagh yser,dot examplg, company.system), The ferminal Aljgfqf example,

anon-premises server (server installed by the company) Installed in a system of the company A. The user
B (for example:FcdrmpargxByhas ‘a esep progFam Py #3 fr acteraninal EVEDhéterminal E¢ignforéxample,

anon-premises gerveg fsialladh 3.9 8 pYSIere.of i Gombany By _p- ol PLOCESSIG,(Tr xamale: batch
processing A) of the UP#1 of the terminal ‘Al, the public cloud A (for example, a Web AP server 601) is

accessed, and the processimy BfcatedeoudsiigFesources 605 of the public cloud A. Similarly, in
processing (for example;, %Qr%%%@%aﬂﬁ)& Rracessing M) of he\UB#2 of theterminal Ak the puplic cloud B

(resource 605) is accessed to carry out the processing. Similarly, in processing (for example: batch
processing B) of theNgP#3 B thel térmirtdl ER the Pulslictd dd Af{(pesotirce605) ds'idedsseéd 1o earry out

the processing.gkphor example, the public gloyd Achas aplurality, ot Yeb AR (yeb anplicatiop) servers

601 and DBs 602. In the Web AP servers 601, which are physical servers, a plurality of virtual servers
603 are operatéd Bydsireys fBrexampte;, idudlizatiohisefware Hhdprovide Sesvideoprééessing using the

virtual serygrs %%%ﬂ%@ﬁﬁ%@@%@ﬁ@tﬁb%%e&% stopages 19, which the \Weh AR servers 601 store

data information (for example, user data) to be processed. 605 collectively represents resource/service
processing inclGdifgBAL o 863UAEhrge lurnit604 &f Hie Public EITY ACtarrie’ ol ctargeing -

Similarly, in processing (for example: batch processing B) of the
UP#3 of the terminal B1, the public cloud A (resource 605) is accessed
to carry out the processing.

15 For example, the public cloud A has a plurality of Web AP (web
application) servers 601 and DBs 602. In the Web AP servers 601,
which are physical servers, a plurality of virtual servers 603 are
operated by using, for example, virtualization software and provide
service processing using the virtual servers 603. The DBs 602 are

20 databases or storages to which the Web AP servers 601 store data
information (for example, user data) to be processed. 605
collectively represents resource/service processing including 601
to 603.

A charge unit 604 of the public cloud A carries out charge

25 processing related to utilization of the public cloud A (resource
605) by the users. As a charge system thereof, for example, charging
is carried out in a unit using a fixed number of virtual servers
rented by the user (lent to the user) on a usage contract.

Similarly, the public cloud B has resources 605 including

30 different servers, etc. A charge unit 604 of the public cloud B

uses, for example, a flat monthly rate as a charge system. Like

the above-described example, there are various usage methods and



25 processing related to utilization of the public cloud A (resource 605) by the users. As a charge system
thereof, for example, charging is carried out in a unit using a fixed number of virtual servers rented by the
user (lent to the user) on a usage contract. Similarly, the public cloud B has resources 605 including 30
different servers, etc. A charge unit 604 of the public ciud B uses, for example, a flat monthly rate as a
charge system.dlike thesalsovandestribed examiples Heerésafe aatidus usages arethodslard: chiagge systems

of the public cloyds, A and &, and, isgrs yitlize them inageardance with.coprespondino usage, methods

and charge systems. The UP#1 is, for example, a program for executing predetermined batch
processing A, operatedrata prédeéteririned Hate SsartahtiAto, actesses thieresdwees G605 (thénirtual

server 603, etc.) of the publig gloyd Ay i%ﬁ'&%é@é‘é’ﬁ%ﬁ; aglueve processing the.public, cloud A The

processing contents (codes) of the UP#1 are descri as contents corresponding to the unique public
cloud A. The usErA{ineterfirat Apuses tirspumte? 610the Virualisérvets SO eemresponding 1o a usage

contract of the punlig cloudhA fanthe UPFL (thebateh, pracessing flve or EVENWAGN theahovesdescribed

batch processing A is executed for a limited time such as 30 minutes in one day, according to the
above-described@!chitde syStenprpissctarge do it st ofare fixed 15 aupilier of the sartualosstvers

instead of the amount ¢arrespending Lo RIOCESSING execution ime; therefore the wsersymay feel that the
price is comparatively expensive. Further, for example, while the public cloud A is accessed from the

UP#1 of the terfin&l ¢ viathe Hetwork! deldy ®t effofs 20'86fEspondifitfto, fof Examphe e distance of

the' access f r?”&ﬁﬁ@ﬁ@ﬂé‘i’%r@@aoﬁ%%r : '%%B‘ESHE@@% tBGH?L‘iQJQ?M z(f%%xeﬁmp#fie area in
which a physical server of the public cloud is installed) differs depending on each of various public clouds.

Therefore, the restiftsot progRIAGRBEEESING)of the user may be 25 affected depending on the

characteristics of the unigue publicigleug, sQutline stz i systern of dhe present.empodipent, on the
Internet, a resource provider (corresponding information processing system) is
for a limited time such as 30 minutes in one day, according to the

above-described charge system, it is charged in the unit of the fixed
15 number of the virtual servers instead of the amount corresponding
to processing execution time; therefore, the users may feel that
the price is comparatively expensive.
Further, for example, while the public cloud A is accessed
from the UP#1 of the terminal Al via the network, delay or errors
20 corresponding to, for example, the distance of the access from the
terminal Al may occur since the position of the public cloud (for
example, the area in which a physical server of the public cloud
is installed) differs depending on each of various public clouds.
Therefore, the results of program processing of the user may be
25 affected depending on the characteristics of the unique public
cloud.
<Outline, etc.>
In a system of the present embodiment, on the Internet, a
resource provider (corresponding information processing system) is
30 newly provided between a computer system/terminal of an unspecified
user and various public clouds. The resources provided by the

resource provider means shared-use servers (cloud-shared servers)



30 newly provided between a computer system/terminal of an unspecified user and various public clouds.
The resources provided by the resource provider means shared-use servers (cloud-shared servers)
provided in the public clouds.The shared-use servers are characteristic servers (including hardware and
software) for sharing the target public clouds (and the résources thereof) by a plurality of users. The
resource provider provices the sharedrusd 5severs @resourdéas) toumspecified users’basedasis usage

contracts (Chargg), For.example. thisis Jesouree, |ending i apayras:you-ge,chatge system. dhe users

register desired user programs in the resource provider and achieve processing (for example, application
processing and¥yateh protkssing) of theuwser probrams By using the dooprovided resemrtesoinahe user

system, the necessity Of retaining the uses programs and,ppR:AremISes SENVELS . glc- gL oparafing them is

reduced. The resource provider installs a shared-use server(s) (at least one in each of) the plurality of
various pulllic cfeudssening SIBas targets (projeet idrgets linstdlldtivretargets)sindad vance adbreover, the

resource provid@&{gg?éqr.s Uss Rrograms (datahereof)in.a poaldpaceordance Wit s v ou—go

instructions/requests from the users. The resource provider carries out control so that the user programs
in the pool are execited BretHtargel Sharsd-bse 20-séRers of tie targat publie glouds intadderdance

with instructions/tequests from,the-users; nprecessing Qf dbe userprograms, on the shared-usg servers,

the processing of its own is carried out appropriately using resource/service processing (for example,
virtual servers) Bf &% pabli€ cddadds225K ereever theresoureprsidePRFSHIRTS the operdind e

states/ rgsybts 0{3%%%@%%%@5@%@%¥hel§h§F%dr}é%erS§§\é%rér9f %H‘r@@&é‘é%@s&y ]?e%‘é){‘;jlt%i@g system
and carries out charge processing with respect to the users in accordance with the monitoring

information. Thé RBer8 e ERargEonlPhy the o GRE 3D°E0IrESpoRAMY 6 Fortrsdamipred tiher
processing volume of actual operation of the user programs; therefore, this is excellent in cost

performance for the users.
The resource provider installs a shared-use server(s) (at

least one in each of) the plurality of various public clouds serving

15 as targets (project targets, installation targets) in advance.
Moreover, the resource provider registers user programs (data
thereof) in a pool in accordance with instructions/requests from
the users. The resource provider carries out control so that the
user programs in the pool are executed on the target shared-use

20 servers of the target public clouds in accordance with
instructions/requests from the users. In processing of the user
programs on the shared-use servers, the processing of its own is
carried out appropriately using resource/service processing (for
example, virtual servers) of the public clouds.

25 Moreover, the resource provider monitors the operating
states/results of the user programs in the shared-use servers of
the public clouds by a monitoring system and carries out charge
processing with respect to the users in accordance with the
monitoring information. The users are charged only by the amount

30 corresponding to, for example, time or processing volume of actual
operation of the user programs; therefore, this is excellent in cost

performance for the users.



[System Configuration] FIG. 1 illustrates a configuration example of the entirety of a system of the
present embodiment. The entirety of the present system includes a resource provider 1, user terminals 2
(not shown, 5 but are plural), and a plurality of various public clouds 3 (for example: A, 3, C, etc.), and
they are connected by a communication network (the Iriternet). (1) The resource provider 1 has a
server (main control unity 18t eMp&el'B0- usertprogtam storage unit), a monitor system 40, and 10 a Ul

(user interface) unit 60.apd these Lits areconnected by, for examale, g LAN TheJesguice provider 1is

a system of a business operator interposed between a plurality of users (2) and the plurality of public
clouds 3 and provides sHaredodsé semers 31t vwwhithdragesourtes for effectivehy usiigthe public clouds

3, to 15 the users (2). (resouree lending according 1o, ysage conltacts). [he 1esourcas can,he, provided at

a low cost by a mechanism of sharing the shared-use servers 31 by the plurality of users (2). (2) The
user terminal 2 31 foreRamiple 2d compdtet systemlcta tefminal used mrbnspecitieddsets.(The user

terminal 2 has 20 a.user program (UR). 101 in addition to_publiclysknown, elements; siich;as aiprocessor, a

memory, a communication interface, an OS, and a Web browser, which are not shown. The UP 101 is
data of a progrartofdesired’grobessitit{for example, application processing or batch processing) to be

executed by the user (9),yithfespect (o the public25clpyds 3. ¢o.3) The-RUDlC £loud 3 has:)a resource

30, which is a publicly-known technique part; a shared-use server (SS) 31, which is a characteristic
element of the présenfspsted’: AUrser ProYfanT(9P)103: Which)is apéeatedcsn Hé B8 30 and@n agent

32, which g C%Rﬁa‘@%\é@thim@em%i{@r) System 49, Ofam kgsouLce provider J. é@r{ﬁ%é@é@e pRanner as
the above description (605), the resource (service) 30 includes resources and service processing such as

a physical servéa Virtial isenvel-2ahd & DEIGHGIRANE provitethin thespubic e 8.2 Pus {38)5Fhe
shared-use seryer.(SS).31 is installeck(prepared).in the target public sloud 3 in.acvance by thesesource

provider 5 1. The SS 31 operates processing of the target UP 103 on the SS 31 in accordance with an
instruction (a2-2)ft6mafh exetutiohdontfal Ui 12 cFiAeResBufte pFoViter 1fife SBRITTO) The

processing of the, UR, 103ds carded Qut while appropriately, refergpcing.the rasourcedsetviee) 30 of the
public cloud 3. The processing of the 10 plurality of UPs 103 can be operated on the SS 31.
15 the users (2) (resource lending according to usage contracts). The
resources can be provided at a low cost by a mechanism of sharing
the shared-use servers 31 by the plurality of users (2).

(2) The user terminal 2 is, for example, a computer system

or a terminal used by unspecified users. The user terminal 2 has
20 a user program (UP) 101 in addition to publicly-known elements such

as a processor, a memory, a communication interface, an 0S, and a

Web browser, which are not shown. The UP 101 is data of a program

of desired processing (for example, application processing or batch

processing) to be executed by the user (2) with respect to the public
25 clouds 3.

(3) The public cloud 3 has: a resource 30, which is a
publicly-known technique part; a shared-use server (SS) 31, which
is a characteristic element of the present system; a user program
(UP) 103, which is operated on the SS 31; and an agent 32, which

30 cooperates with the monitor system 40 of the resource provider 1.
In the same manner as the above description (605), the resource

(service) 30 includes resources and service processing such as a



(32) The agent 32 is, for example, operated together on the corresponding target shared-use server (SS)
31 (may be configured to be operated on, for example, a different server). Based on monitor configuration
information, the agent 32 monitors the 15 working/state (change thereof) of the target SS 31 and the
working/state (change thereof) of the UP 103 operated 6n the target SS 31 as monitoring contents, issues
monitor informatiens(ad) representing thércomeénts; rarrt tramsthitstRecinfarmaticry to the enitonsystem
40 (a monitor ugﬁé]ﬁa@qg@e pefwark, The 20 monitoring of the UP 103 includes at least recognition of
activation (start) and stop (termination) of the processing (process or instance) of the UP 102. (20)
The server 10 is amain(cantrdlhgnis bt preseritsystam (@ige résodrcel providerct) anddrasradegistration

unit 11 and the ;25 gxecptio coniral upit 12..The pregessing units,(11.,12) are achieved Dy soffware

program processing using publicly-known elements such as a processor, a memory, and a
communicationinteffhée ProvilleePiprthesserner 163 (50)Tke pot 5045 FeliséPprdgranistorage unit and is

achieved 30 by using a.storage of 4 Rf and inputloutput control pracessing. thereot. Jp the, ppgh 50, user

program (UP 102) data is stored together with corresponding management information 51. The server
-M- 10 creates/HiaHades thetmarnzmentinfopviation 51.(the 80y Fhel Ol unit B8 & precessing unit,

which provides a-user.inierfage for, far example, setfing,flunctigns of fhe present-system; qrinputting
instructions, to the user (2). The user can 5 access a Web page(s), which is provided by the Ul unit 60,

from the user terAfiRAFZEWEB Drowsery tRéck tisplaylihfomation{for Bxamprs configarafionstate) by
the Web page, gnd.opergte varigys coptigurations and instuctigns (for example, a0, al-1, a2-1). (40) The
monitor system 40 has the monitor unit 41, a charge
(32) The agent 32 is, for example, operated together on the
corresponding target shared-use server (SS) 31 (may be configured
to be operated on, for example, a different server). Based on
monitor configuration information, the agent 32 monitors the
15 working/state (change thereof) of the target SS 31 and the
working/state (change thereof) of the UP 103 operated on the target
SS 31 as monitoring contents, issues monitor information (a4)
representing the contents, and transmits the information to the
monitor system 40 (a monitor wunit 41) wvia the network. The
20 monitoring of the UP 103 includes at least recognition of activation
(start) and stop (termination) of the processing (process or
instance) of the UP 102.
(10) The server 10 is amain control unit of the present system
(the resource provider 1) and has a registration unit 11 and the
25 execution control unit 12. The processing units (11, 12) are
achieved by software program processing using publicly-known
elements such as a processor, amemory, and a communication interface
provided in the server 10.
(50) The pool 50 is a user program storage unit and is achieved
30 by using a storage or a DB and input/output control processing
thereof. In the pool 50, user program (UP 102) data is stored

together with corresponding management information 51. The server



10 unit 42, and monitor information 43 (history information). The monitor system 40 is implemented by, for
example, a server andmainly carries out monitor processing for charging the user. The monitor system 40
part may be configured to be cooperated as a system separated from the resource provider 1 and the
server 10. As the 15 monitor system 40 part, for exampl¥, an existing integrated monitoring system
(system which mdnitoes: thves workingdstate of virtuzd seeversi efeofaiduds)or-a charge management

system may be used. (41 Tha opitor ynit 41,cooperates with the agent 32,perated 20:nhe public

cloud 3, monitors the working/state of the shared-use server (SS) 31 based on monitor information (a4)
from the agent 82candreedfds it dthe Arohitorinformatien 480 T Helcomtemts of thehmopitefiagtinclude

the working/statg, af the 35 31 and the woerking/state ofthe, P, 103 operatedon the S5 31. 25(42) The

charge unit 42 carries out charge calculation processing (for example, pay-as-you-go charge
corresponding ®thesGperétifgrae 0¥ processing vohnmeistaleoyu P he3/8nthetss031 ¥ basedhen the

monitor informayion, 43 and hased.on ahatog eopdgurationplgrmationalhe hss SRueR repHl;

information, gives a charge 30 billing notification (a5) to the user terminal 2, and carries out processing of
displaying charg§é&ififetmatioiidn IHE Webpage bt the Ut Dnit'6d. Thechare dilig fer e 4sSer (2) may

be given in coapgratign with, Sat example..an existingpayment system. 4o, (1) The registyation unit 11
carries out processing (UP 102) of storing (registering) data (copy) of the user program (UP) 101 with the

management informatidd &1 aftachedtheretyintthie f8oRse the monitor unit 41, a charge

10 unit 42, and monitor information 43 (history information). The
monitor system 40 is implemented by, for example, a server and mainly
carries out monitor processing for charging the user. The monitor
system 40 part may be configured to be cooperated as a system
separated from the resource provider 1 and the server 10. As the

15 monitor system 40 part, for example, an existing integrated
monitoring system (system which monitors the working/state of
virtual servers, etc. of clouds) or a charge management system may
be used.

(41) The monitor unit 41 cooperates with the agent 32 operated

20 in the public cloud 3, monitors the working/state of the shared-use
server (SS) 31 based on monitor information (a4) from the agent 32,
and records it as the monitor information 43. The contents of the
monitoring include the working/state of the SS 31 and the
working/state of the UP 103 operated on the SS 31.

25 (42) The charge unit 42 carries out charge calculation
processing (for example, pay—-as—-you—-go charge corresponding to the
operating time or processing volume of the UP 103 on the SS 31) based
on the monitor information 43 and based on charge configuration
information of the user, saves result information, gives a charge

30 billing notification (a5) to the user terminal 2, and carries out
processing of displaying charge information on the Web page of the

UI unit 60. The charge billing for the user (2) may be given in



5 based on the instruction (al-1) of UP advance registration from the user (2). Moreover, in the case of
update of the contents (version) of the UP 101 in accordance with an instruction from the user, the
registration unit 11 updates data of the UP 102 of the pool 50 with new data from the user side; and, in a
case of registration 10 cancellation, the data of the UP 102 concerned of the pool 50 is deleted. (12)
Based on an UP&xecutibhdnstraiction {a2-19from the user2), therexevutiondortisl tumit- 12 carries out

processing of referencingthergata of the UR 102 of thepoal,5Q and the managemant 1infoymation 51

and transmitting (copying) the UP execution instruction (a2-2) and the data of the target UP 102 to the
target SS 31 ofdiie targetpubliccelonties (a2-B)d [Rrocessing Sequerce]ser PHGT 2nllusiratedprocessing

sequences among fhe elements 20.0fthe. present system (FIG, D101 ele. fepresgat pragessing steps).

(5101) First, a usage contract between the user (2) and the resource provider (1) is present, and basic
configurations (a®¥ asckiding svhich-public-eloud 3; Whieh SRared-asecserEr(SS)BH 5 21 fildsctions

thereof are to bg ysed as targets.designglion, of a,charge sysiem {for example. pay-asyoL;gq charge

and details thereof), etc. are set. For example, an operation of the basic configurations (a0) is carried out
with respect to e U1t 6b°df the 3eARTIEDBY, Tortdéxample sthelaséror ancauimimisiatsr of 36 the

business operajqy, ig‘ér@{@q&@%ﬁ?@rﬂ'@‘%{f&%é@f‘&rﬂéﬂ% (ot itestrgted)ds saveddn the resaurce
a

provider 1. (5102) The instruction (al-1) of advance registration of the data of the UP 101 is given from
the user terminaF? tPthiere§istraticn unit 19 vis Hve Ul aAi 60 6f the serber B3 based dhtat 6peration by

the user. (1501—03)5Hhé‘%@qr&lé‘f&?,w@héhéa?@é)V@fd‘éﬁ%”%@d i@%tr%t}%ﬁu@l'&%’ the-registratign unit 11
acquires (receives) the data (copy) of the UP 101 from the user terminal 2 and stores the data of the UP
102 in the pool $04%itE the management information 51 of the UP 102 (specific example is in FIG. 3)

attached thereto. (5104)In)the, registered siatex the, LR gxgeutiondnstiyction- 10 (a2l )isdransmitted from
the user terminal 2 to the execution control unit 12 via the Ul unit 60 of the server 10 at optional timing

based on an opéfation 6fth8XRer L TRE exeelfior comtdl uhit 12%ecERfesthe iIfdARTDH GR-DE
referencing the data of the UP 102 of the pool 50 and the management

15 information 51 and transmitting (copying) the UP execution
instruction (a2-2) and the data of the target UP 102 to the target
SS 31 of the target public cloud 3 (a2-3).
[Processing Sequence]
FIG. 2 illustrates processing sequences among the elements
20 of the present system (FIG. 1) (S101 etc. represent processing
steps) .

(S101) First, a usage contract between the user (2) and the
resource provider (1) is present, and basic configurations (a0)
including which public cloud 3, which shared-use server (SS) 31,

25 and functions thereof are to be used as targets, designation of a
charge system (for example, pay—-as-you—-go charge and details
thereof), etc. are set. For example, an operation of the basic
configurations (a0) is carried out with respect to the UI unit 60
of the server 10 by, for example, the user or an administrator of

300 the business operator side, and basic configuration information
(not illustrated) is saved in the resource provider 1.

(S102) The instruction (al-1) of advance registration of the



(5105) The execution control unit 12 references/acquires the 15 corresponding data of the UP 102 and
the management information 51 in the pool 50 in accordance with the above-described instruction (a2-2)
and, first, transmits the execution instruction (a2-2) of the target UP to the target SS 31 of the target
public cloud 3. At this point, the UP 102 data has not bé&n transmitted yet. 20 (5106) When the target SS
31 of the targetgpublic efoud 3 rédeiveslthe aboveesérilbed instructien (a2 for exdmple, iflitsis in a

state that the tagget; UP, can bg exqauted ip;the $3 3 (QK;), dhejact pt OK is Leshended 1o, the server

10. If it is not in an executable state ("NG"), the fact of NG is responded. The 25 above-described state
(OK/NG) is determimned im aceordancehwith sfor example, the load of the SS 31 or the state of resources.

(5107) When the execytion,eontrgl unit 12 Jeceives the ahovesdescribed response; al.OK, the gxecution
control unit 12 transmits the data (copy thereof) of the corresponding UP 102 to 30 the target SS 31 of the

target publit clotitl3 Via theenetwo ik (=3P miritarge £ SS 3T pecehestacuitesthe P datarsoncerned.

(5108) Subsequently, thedarget 30 31 agtivates,(starts): processing, of the abovg-dgseribed ipstructed and
received target UP (102) on the SS 31 (UP 103). If the UP 103 is batch processing, it is activated at a

predetermined H&te BAditime ¢5209} THe Bgeht Breismorioningtthewerking/state of die Starget SS 31.

For example, when thearget;SS 3L agtivates the pregessing afitheld 103.in.5108, the monitor data (a4)
indicating the activation is issued and transmitted to the monitor unit 41 via the network. The monitor unit

41 receives the monitor date {ad) drePrécsristithecdhrtas history iRforTiaton e McHitdrdhfotiation

1043).  19(511Q3In $h%£ar9§5§§n§+lt@;§ QE’&P%&QHG@_&B%@%{%%@? @reggtecrﬂ@n@séewe@%%ing (for
example, batch processing) of its own while optionally using the resources (services) 30 of the public

cloud 3. The pr6§Fam ProtesSing isiexetatdd By tisihg phbties/ dqiovaT 15 elérmentsosiichasta p¥ocessor,

a memory, and g.cumnunicatigndntariace okthe, $$,31, Alsey in accardance withinegds, the precessing
may be carried out by making access from the user terminal 2 to the UP 103 of the SS 31 via the network

(a6). (5111) ThET&RYEISS B1stops (tetftinates)the Processing of 20 the corresponding UP 103 on the

SS 31 at predetermined diming.rQr example Jif, the 1R 103 s batchpracessing, fhe getivatiops
terminated when processing of a predetermined date and time is finished. This timing may depend on a

stop instruction GFthe WP ot thedisePR)-sidd) in'that T2l e fift thesxif@hanhef astaeon o1

in the pool 50 in accordance with the above-described instruction
(a2-2) and, first, transmits the execution instruction (a2-2) of
the target UP to the target SS 31 of the target public cloud 3. At
this point, the UP 102 data has not been transmitted yet.

20 (S106) When the target SS 31 of the target public cloud 3
receives the above-described instruction (a2-2), for example, if
it is in a state that the target UP can be executed in the SS 31
("OK"), the fact of OK is responded to the server 10. If it is not
in an executable state ("NG"), the fact of NG is responded. The

25 above-described state (OK/NG) is determined in accordance with, for
example, the load of the SS 31 or the state of resources.

(S107) When the execution control unit 12 receives the
above-described response of OK, the execution control unit 12
transmits the data (copy thereof) of the corresponding UP 102 to

30 the target SS 31 of the target public cloud 3 via the network (az2-3).
The target SS 31 receives/acquires the UP data concerned.

(S108) Subsequently, the target SS 31 activates (starts)



25 above description, the stop instruction of the corresponding UP 103 is transmitted from the execution
control unit 12, which has received the instruction, to the target SS 31, and the SS 31 stops operation of
the UP 103. (5112) In the same manner as the above description, the agent 30 32 is monitoring
termination of the processing of the UP 103 on the targEt SS 31; and, upon the termination, the agent 32
issues the monitordates(ay) indicatingpibet andetrandipitd thesdatatoaeatW-maonitoednitdovia the

network. The megitpr unjt 41 receives the manjtgs datar(@4) andrecerds the data as the bistary
information (the monitor information 43). The monitor unit 41 can recognize the working/state of the SS 31
and the UP 103Lby tefereiicingtthe 5 monitor<ditasan) and thetmonitdr infosmation 43. Particularly when

the above-described UP:1Q3 is batch, progessing,the state, of activation,is manitored.only, at g, o

predetermined date and time. (S1I13) The charge unit 42 cooperates with the monitor unit 41 to
reference the niohito? infobmation 43retexidicating'tive 10 operation/state of'the $S31tgad the UP 103

and carries out.charge cajeulgtiop pragessing {fplsexample [pay:As-¥Qu-ge chalge coresponding to

operating time of the processing of the UP 103) based on the charge configuration information {charge
system) of the ¢drPe3pbadinglaset. SThE BHafgr Gh it 4 Astordls therdstit 1Srinformation dfltheléharge

calculation, gives, the, petification,(a) pf the Sharge bilkto the-user(2). anddisplays thecharge yequest

information on the Web page displayed by the Ul unit 60. The above-described monitor unit 41 or the
charge unit 42 w2y separately trette and Save e inforAvation-for tHe ererge 20 catdation fom the
monitor infgrmation 43. In accordance with the charge system, for example, the information of the volume
of usage of the resource 30 in the processing of the UP 103 or the information of the time from start to
end of the processing oftheUP D3 hfaythe eréated. 25[MaRagEmeht infoprftiongd executes

predetermined processing (for example, batch processing) of its own
while optionally using the resources (services) 30 of the public
cloud 3. The programprocessing is executed by using publicly-known
15 elements such as a processor, amemory, and a communication interface
of the SS 31. Also, in accordance with needs, the processing may
be carried out by making access from the user terminal 2 to the UP
103 of the SS 31 via the network (ab).
(S111) The target SS 31 stops (terminates) the processing of
20 the corresponding UP 103 on the SS 31 at predetermined timing. For
example, 1if the UP 103 is batch processing, the activation is
terminated when processing of a predetermined date and time is
finished. This timing may depend on a stop instruction of the UP
from the user (2) side. In that case, in the same manner as the
25 above description, the stop instruction of the corresponding UP 103
is transmitted from the execution control unit 12, which has received
the instruction, to the target SS 31, and the SS 31 stops operation
of the UP 103.
(S112) In the same manner as the above description, the agent
30 32 is monitoring termination of the processing of the UP 103 on the
target SS 31; and, upon the termination, the agent 32 issues the

monitor data (a4) indicating that and transmits the data to the



FIG. 3 illustrates a configuration example of the management information 51 of the UP 102 managed by
the server (main control unit) 10. Examples of information items managed in the management information
51 include: (a) UP information, (b) user information, 30 (c) target public cloud information, (d) target
shared-use server (SS) information, and (e) charge method; and, furthermore, as option information,
examples include(f) targetfuhctionsiand{g) npfex =i 5- The ) Mhe URibdforAaticirist fesekample,

identification infprmation (D) or an, address of e VR 101,apd iggeg}loetegiagscggge@mgaygﬁl". (b)

The user information is, for example, an ID or an address of the user (2) of the UP 101 and is denoted as,
for 5 example, "USERMAN (e Thentapgeepablic édud informetiontisrformeXamplesan P opanigddress of

the public cloud 3 serying;as,adarget for operating the UP andis,denoted as..for example,,"RYBLIC

CLOUD A". (d) The target-shared-use server (SS) information is, for example, an ID or an address of the
SS 31 serving & a targetfral OadperatthgthenDPLand isrderstedias! for exBaiile S'SS#AL ifthe plurality

of SSs 31 are presentiin the farget public gloud 3, the, S3 gan,be.specified therefrom. o 5o (g} The

charge system can be selected as, for example, a pay-as-you-go charge system corresponding to the
operation of the2®5 VP {103) as theeharge opfiguratiorrintopaatiernineqffEhe targetfumetions are the

information representingsfypg;io%e(eggggg%%n glass) desired to be used: by the UP, ameng the functions
provided by the target SS 31. Examples of the functions include presence/absence of a PDF function. If

the functions aré20 giffet €At Re&ch 'S5 B tHefunktibhswsdnibe specifidarby el apovérdesdiibed (d)

target SS nformation.. ; o A9 Jihe type is. 95 %’@@9@ +the @@ﬁ@@“&’ﬂcﬁ%@@’i@% t[g_ggygga(%_gtem) of
sharing use of the SS 31. Examples of the types include: operating the UP 103 only in the particular SS

31 in the 25 pubiic-Elebat3 AhakingREIPIED3 dperate BRARESuralifAst amittar SS 3EPHEEpublic

cloud 3, and spegification,of the Rriority order, g, use;in the plutality of SSsi 31 in the publis cloygl 3
(described later). [Usage Example] 30FIG. 4 illustrates an example in which the plurality of users (2) (the
plurality of UPsA0PUsE tHe publie elsudS 3H(SBE 31 -via thetresbatdeprovider 1°ofthetsiesent system

GHG-1)_”ﬂse¥§@pg%fgésponding user. The charge unit 42 records the result
15 information of the charge calculation, gives the notification (ab)
of the charge bill to the user (2), and displays the charge request

information on the Web page displayed by the UI unit 60.

The above-described monitor unit 41 or the charge unit 42 may

separately create and save the information for the charge
20 calculation from the monitor information 43. In accordance with
the charge system, for example, the information of the volume of
usage of the resource 30 in the processing of the UP 103 or the
information of the time from start to end of the processing of the
UP 103 may be created.
25 [Management Information]

FIG. 3 illustrates a configuration example of the management
information 51 of the UP 102 managed by the server (main control
unit) 10. Examples of information items managed in the management
information 51 include: (a) UP information, (b) user information,

30 (c) target public cloud information, (d) target shared-use server
(SS) information, and (e) charge method; and, furthermore, as option

information, examples include (f) target functions and (g) types.



has a user A (terminal Al ) , a user B (terminal El), a user C (terminals Cl, 02), and a user D (terminal D1)
and has a public cloud A (SS#A1), a public cloud B (SS#B1), and a public cloud C (SS#C1, SS#C2,
SS#C3). The user A (terminal Al) registers a UP#A1 which is a first 5 program and causes the program to
operate on the SS#A1 of the target public cloud A. Alsd?the user A registers a UP#A2 which is a second
program and causes theaprodism & operate oatthe SSHB1. for Theamers (ténrinal Bl)segisters a

UP#B1 and causes it o opsrate g the S5#R1, of the targetpyblic cloud B Theuser.§ 1Q (teginal Cl)
registers a UP#C1 and causes it to operate on the SS#B1 of the target public cloud B. On the SS#B1, the

plurality of UPs<ko8ninctudihgRthelUP#AR) tHe &) P#B T, anftheaiP#C I opefate togather, an The user C

(terminal 02) registers the, UR#CZ and causes it 19 operate.opthe,$S#GL of the farget publicgloud C. The
user D 15 (terminal D1) registers the UP#D1 and causes it to operate on the SS#C2 of the target public

cloud C. THe UPsaI03lepeldtetdn’the SSHCIN the BIHC X Wndithe 88KCBAcheublie ehud T
respectively. [Detailad Configuration Example] Next, a mare detalled, configuration example hased on the

20 above-described embodiment will be explained. A basic configuration is similar to that of FIG. 1, etc.,
and different cobfiguratens wilh beexphiined belowerotedmeFIGE SraciveaPrpeol 78YBE sforitd vker

programs (UPs}is proyigedrin.thedarget piyblic.cloyd 3. Jhe local pagl 70, hgs 2 a correspordence

relation with the pool 50 on the resource provider 1 side, is achieved by, for example, a storage or a DB,
and stores a copydideta fthePUPr162 ciiHE ool B0 88 B 104s $HiE 3anie nfafRé o tHe°pool 50

side, necegsarymanagement,infonatian is atiachedfo.the WR:104.30The plyrality of shared;use
servers (SSs) 31 are provided in
plurality of SSs 31 are present in the target public cloud 3, the
SS can be specified therefrom.

(e) The charge system can be selected as, for example, a

pay—-as—-you—-go charge system corresponding to the operation of the
15 UP (103) as the charge configuration information.

(f) The target functions are the information representing
functions (execution class) desired to be used by the UP among the
functions provided by the target SS 31. Examples of the functions
include presence/absence of a PDF function. If the functions are

20 different in each SS 31, the functions can be specified by the
above-described (d) target SS information.

(g) The type is, for example, the information specifying the
type (system) of sharing use of the SS 31. Examples of the types
include: operating the UP 103 only in the particular SS 31 in the

25 public cloud 3, making the UP 103 operate on the plurality of
arbitrary SS 31 in the public cloud 3, and specification of the
priority order of use in the plurality of SSs 31 in the public cloud
3 (described later).

[Usage Example]

30 FIG. 4 illustrates an example in which the plurality of users
(2) (the plurality of UPs 101) use the public clouds 3 (SSs 31) via

the resource provider 1 of the present system (FIG. 1). This example



the target public cloud 3. For example, three SSs 31, i.e., a SS#A1, a SS#A2, and a SS#A3 in a SS group
500 are lllustrated. Each SS 31 of the SS group 500 uses the resources 30 in the same manner as the
above description. The agents 32 operate along with the plurality of SSs 31 and monitor the working/state
of the SS 31, respectively in the same manner as the alfove description. For 5 example, the agents 32
(A#AL, A#A2, A3 respedtiVelrforthe 85) 31aare providest mina lrbthe first sinve’ thecgxecrtioh control

unit 12 of the control-unit 10,9t the: resource provider:1, fransmits (copies) the data.phthe UR 102 of the

pool 50 to the local pool 70 and stores the data 10 therein (b1). In the second time or thereafter, the
execution contrelRifitl 12 checks thesdiffeience(for example cversibh) etivelbn $ive dataSstithe) UP 102 of

the pool 50 and the datg,of the.UP, 104.9f the Jocah popL.7Q.if update to the latest data i reguired, the
data of the UP 102 of the pool 50 is transmitted (copied) to update 15 the data of the UP 104 on the local

(70) side: ahd, it FeTTequired, deissest FansMETAb2) IPFhisrannertheé SéAinmunichtorbemieen the
resource providgr,;1;,and the puRlic %'998',%%&%@%?@%1 st QN the;public gloud 3 side; o - g

management/reference of the local pool 70 is carried out by, for example, the SS 31. Each SS 31
accesses 20 theTeca oo TO and seadshmites tHeE data of dve UF 404 arid the fididagement information

in the local pool 70 (S, ,, Hnon: execpiion conirol of operating theddPsL03 on the,SS:31 based on an

instruction from the above-described user (2), the SS 31 to be a target for operating the UP 103 can be
selected from te95$S gpbup BOOBPEGNY bI)Fof exdriplelifthe pubtiectidud 3Side (S5 31), the

single SS g} for the IR, 104-t0 operate: e dsdypapically determingd (b4) Eor example.the laad/resource

state of the plurality of SSs 31 is subjected to comparison, and the SS 31 in a good state with a low load

is selected. The*$eldtted 3litglé $3130131 torekamplen SSHA P tdkkes dlcthelda Eopyy of iRe
corresponding WRs104.of the lacal, pagh 7Q-ang: causes the same: 1o opgrate,ga the SS3L(SSH#AL). -18-

In addition, it is not limited to the above-described dynamic determination and thus the single SS 31 may
be selected (instructedf By théser (2 oFbHedf & pluratityt 6f eardidhte B3 31andyIres8§uéitially

selected. to operate on the SS#C1l of the target public cloud C. The user D
15 (terminal D1) registers the UP#D1l and causes it to operate on the
SS#C2 of the target public cloud C. The UPs 103 operate on the SS#C1,
the SS#C2, and the SS#C3 in the public cloud C, respectively.
[Detailed Configuration Example]
Next, a more detailed configuration example based on the
20 above-described embodiment will be explained. A basic
configuration is similar to that of FIG. 1, etc., and different
configurations will be explained below.
In FIG. 5, a local pool 70 for storing user programs (UPs)
is provided in the target public cloud 3. The local pool 70 has
25 a correspondence relation with the pool 50 on the resource provider
1 side, is achieved by, for example, a storage or a DB, and stores
a copy of data of the UP 102 of the pool 50 as a UP 104. I the same
manner to the pool 50 side, necessary management information is
attached to the UP 104.
30 The plurality of shared-use servers (SSs) 31 are provided in
the target public cloud 3. For example, three SSs 31, i.e., a SS#Al,

a SS#A2, and a SS#A3 in a SS group 500 are illustrated. Each SS



5The plurality of SSs 31 (500) provided in the public cloud 3 are not limited to the SSs 31 of a single type,
and the SSs 31 of various types (for example, having different server types or functions) may coexist. For
example, as the SSs 31 having different functions, the SS 31 having a PDF function and the SS 31 not

having 10 it are provided. In that case, control is carried’out so that the desired function (for example: the
PDF function) of theSSI#1 i$ selavted Bl exeeutéd i acecordce With) fohexamnplendhacondiguration or

instruction of the,yser, (UB) (canbe alsp,configured by, the targetfunclion of ' of 51,01, HIG, 3),dpon a UP

execution 15 instruction (above-described a2-1) from the user (2) side, an execution class corresponding
to a desired funetiongiortexarpS POF fanctiormrofthe user carrbe spéeific: Inthabcases thé .SS 31

having the executian.class (functign) carresponding o the spegification is selected, 201 the case in which

selection can be made form the plurality of SSs 31, for example, a priority order of selection of the
plurality of $Ss31aiiaihe deterafideby 2forfexdmple ’ebnfigurations raastrietions frorhtheSdser (2)
side. Upon exegytion.copirgl, the $S 31 is selected in accordance with the priority order. 25[Effects, etc.]
As explained above, according to the present embodiment, readiness (convenience) related to usage of
the public clouds 3 by the tser5i(2} tcoshperidimaneel et tan berachisvied by providintgatsyztem having

a new model ingluding the resgurce provider 1 30;Rarticularly, e users(2) SUch ag companies can
readily use the various public clouds 3 and achieve, for example, application processing, batch

processing, etctEhdB ystent (fdteRaApld0 to the local pool 70 and stores the data

10 therein (bl). In the second time or thereafter, the execution

control unit 12 checks the difference (for example, version) between

the data of the UP 102 of the pool 50 and the data of the UP 104

of the local pool 70; if update to the latest data is required, the

data of the UP 102 of the pool 50 is transmitted (copied) to update

15 the data of the UP 104 on the local (70) side; and, if not required,

it is not transmitted (b2). In this manner, the communication

between the resource provider 1 and the public cloud 3 is suppressed.

On the public cloud 3 side, management/reference of the local

pool 70 is carried out by, for example, the SS31. Each SS 31 accesses

20 the local pool 70 and reads/writes the data of the UP 104 and the
management information in the local pool 70 (b5).

Upon execution control of operating the UP 103 on the SS 31

based on an instruction from the above-described user (2), the SS

31 to be a target for operating the UP 103 can be selected from the

25 SS group 500 (option) (b3). For example, in the public cloud 3 side

(SSs 31), the single SS 31 for the UP 104 to operate on is dynamically

determined (b4). For example, the load/resource state of the

plurality of SSs 31 is subjected to comparison, and the SS 31 in

a good state with a low load is selected. The selected single SS

30 31 (for example: SS#Al) takes out the data (copy) of the

corresponding UP 104 of the local pool 70 and causes the same to

operate on the SS 31 (SS#Al).



-D- company system) that is excellent in cost performance can be built. The business operator side can
provide services of new models. Particularly, by virtue of, for example, the pay-as-you-go charge
system corresponding to the operation amount of the UP 103 5 in the shared-use server (SS) 31, even
when, for example, the UP 101 is a batch processing pfigram, only the price corresponding to the
execution time of the batch ¢rocessingief adimited date add-tinté s sequired cand Bredndpremmises server

or the like in theyUser Rystem I, natsequired ie E‘%r%‘i‘éi%%%T*Pf%’g@éesgﬂé8}%’&0‘?5}%&%@9&&@3 USers

(2). In the foregoing, the invention made by the inventor of the present invention has been concretely
described baselorttife eatbodimerts. Floweveraitis weelldss ©f say tiattthiespreSent inventidreis not
limited to the fogeeglqjQg&rg@ggirggqtg&%qiyarious 15 modifications and alterations can be made within the
scope of the present invention. INDUSTRIAL APPLICABILITY The present invention can be used as a
novel system for 20 unspéecifitdriserssuch &$eomlpdiies arr ordidad) individaas foléffecthrald use

resources/serviges sucfias publie slouds on2 Betvark (CLAINS, 14 8 doud:sharedupsousce providing

system wherein a plurality of user terminals, a resource provider, and a 5 plurality of public clouds are
communicably éénééteduia avmetivorkoin eacipt the piirality cfgdisliccelbudsrashare@esecserver

managed by th%lﬁ%%@f&‘?SW%‘Q?%d%ﬂ%téue%or example, as the SSs 31 having different

functions, the SS 31 having a PDF function and the SS 31 not having

10 it are provided. In that case, control is carried out so that the
desired function (for example: the PDF function) of the SS 31 is
selected and executed in accordance with, for example, the
configuration or instruction of the user (UP) (can be also configured
by the target function of ‘f’ of 51 of FIG. 3). Upon a UP execution

15 instruction (above-described a2-1) from the user (2) side, an
execution class corresponding to a desired function (for example:
PDF function) of the user can be specified. In that case, the SS
31 having the execution class (function) corresponding to the
specification is selected.

20 In the case in which selection can be made form the plurality
of SSs 31, for example, apriority order of selection of the plurality
of SSs 31 may be determined by, for example, configurations or
instructions from the user (2) side. Upon execution control, the
SS 31 is selected in accordance with the priority order.

25 [Effects, etc.]

As explained above, according to the present embodiment,
readiness (convenience) related to usage of the public clouds 3 by
the users (2), cost performance, etc. can be achieved by providing
a system having a new model including the resource provider 1.

30 Particularly, the users (2) such as companies can readily use the
various public clouds 3 and achieve, for example, application

processing, batch processing, etc., and a system (for example,



the resource provider has a control unit and a storage unit; the control unit has a registration unit and an
execution 10control unit; the storage unit stores data of a program of the user together with
management information; the registration unit carries out processing of storing the data of the
program of the user in the storage unit together with 15'the management information based on an
instruction fromahensser; sy stee eXeettioh esntrolanit darriessour eohtrohprocessingesothat the program

of the user of thg,stofade ynitls sxecyted by fRe target shared-use senver of fhe farger public cloud based

on an instruction from the user; and 20based on the control from the execution control unit, processing of
the program of the useF & ¢aused td bpebatevon the target sharedarsel serverofthe targetpulslie cloud. 2.

The cloud-shared resou se@yigw&%\g%smﬁ%f%ngﬁg claim 251, wherein the resqureg. pigvider has a

monitor system, the monitor system monitoring the state of operation of the processing of the program of
the user in the thtgehshalct-ade sepverstthe ter§et publie cisud’aad caifying tutichargé kaléliation 30

processing withyrespect g the ysgr hased onthe manitor iIffarimation, i ce corresponding to
the execution time of the batch processing of a limited date and
time is required, and an on-premises server or the like in the user
system is not required to be provided. Therefore, it is inexpensive
10 for the users (2).

In the foregoing, the invention made by the inventor of the
present invention has been concretely described based on the
embodiments. However, it 1is needless to say that the present
invention is not limited to the foregoing embodiments and various

15 modifications and alterations can be made within the scope of the

present invention.

INDUSTRIAL APPLICABILITY

The present invention can be used as a novel system for
20 unspecified users such as companies and ordinary individuals to
effectively use resources/services such as public clouds on a

network.



-21- 1, wherein, with respect to the resource provider, the user can specify the public cloud and the
shared-use server to be targets for operating the program of the user. 5 4.The cloud-shared resource
providing system according to claim 2, wherein, as a charge system with respect to the user, the
monitor system carries out charge calculation processifyj of a pay-as-you-go charge 10 system
corresponding to an operating time or a processing ¢&R¥FMS of the processing of the program of the user in
the target shared-use server of the target public cloud. 5. The cloud-shared resource providing system
according to claim 151, wherein the plurality of shared-use servers are provided in the public cloud,
and the exécution &oatrobdnitivarses baseontrel processing sethatthe'program of the user of the

storage unit is executed in 8.20 single seryerselected;among the plugality. of sharadruse seryers of the

target public cloud. 6. The cloud-shared resource providing system according to claim 5, wherein,
25when thé singleiseriet is16 besklected idvretire phuralini cably connected via a network;

in each of the plurality of public clouds, a shared-use server
managed by the resource provider is installed;
the resource provider has a control unit and a storage unit;
the control unit has a registration unit and an execution
10 control unit;
the storage unit stores data of a program of the user together
with management information;
the registration unit carries out processing of storing the
data of the program of the user in the storage unit together with
15 the management information based on an instruction from the user;
the execution control unit carries out control processing so
that the program of the user of the storage unit is executed by the
target shared-use server of the target public cloud based on an
instruction from the user; and
20 based on the control from the execution control unit,
processing of the program of the user is caused to operate on the

target shared-use server of the target public cloud.

2. The cloud-shared resource providing system according to claim
25 1, wherein
the resource provider has a monitor system,
the monitor system monitoring the state of operation of the
processing of the program of the user in the target shared-use server
of the target public cloud and carrying out charge calculation

30 processingwith respect tothe user based on themonitor information.

3. The cloud-shared resource providing system according to claim



of shared-use servers of the target public cloud, the execution control unit selects a single server having a
small load. 7. The cloud-shared resource providing system according to claim 305, wherein the
plurality of shared-use servers in the public cloud have mutually different functions, and, when the
single server is to be selected from the plurality of sharéd-use servers of the target public cloud, the
execution contrdl uritseddcts a single server having a predetermined function based on an instruction or

configuration from the yser, 3.8-the.clqud-shared tegowrce proyiging system, aceording o .claim 1,

comprising, in the public cloud, a local storage unit that stores, together with the management
information, a copy ofdata of theoprdgrarf of 10 thé used of tise storage uhit onehéd resEree Provider side;

wherein, in a ﬁréﬂi@& Iilt‘%t data Itgsrgj{rgggqmt%fethg%sﬁe.r of the storage unit on the resource provider

side is copied as second data to the local storage unit in the public cloud side, and in a second time and
thereafter, the copying to the local storage 15 unit is carried out only when the first and second data is

different from eqch othey, apd,,,,q when theJuogram of the HseY is Johe.execuied by the target

shared-use server of the target public cloud, the target shared-use Server retrieves the second data of the
program of the éserbfHfeL20 local storage unit and executes processing of the program of the user.

as a charge systemwith respect to the user, the monitor system

carries out charge calculation processing of a pay—as—-you—go charge

10 system corresponding to an operating time or a processing volume
of the processing of the program of the user in the target shared-use

server of the target public cloud.

5. The cloud-shared resource providing system according to claim
15 1, wherein
the plurality of shared-use servers are provided in the public
cloud, and
the execution control unit carries out control processing so
that the program of the user of the storage unit is executed in a
20 single server selected among the plurality of shared-use servers

of the target public cloud.

6. The cloud-shared resource providing system according to claim
5, wherein,

25 when the single server is to be selected from the plurality
of shared-use servers of the target public cloud, the execution

control unit selects a single server having a small load.

7. The cloud-shared resource providing system according to claim
30 5, wherein
the plurality of shared-use servers in the public cloud have

mutually different functions, and,
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when the single server is to be selected from the plurality
of shared-use servers of the target public cloud, the execution
control unit selects a single server having a predetermined function

based on an instruction or configuration from the user.

8. The cloud-shared resource providing system according to claim
1, comprising,

in the public cloud, a local storage unit that stores, together
with the management information, a copy of data of the program of
the user of the storage unit on the resource provider side;

wherein, in a first time, first data of the program of the
user of the storage unit on the resource provider side is copied
as second data to the local storage unit in the public cloud side,
and in a second time and thereafter, the copying to the local storage
unit is carried out only when the first and second data is different
from each other; and,

when the program of the user is to be executed by the target
shared-use server of the target public cloud, the target shared-use
server retrieves the second data of the program of the user of the
local storage unit and executes processing of the program of the

user.



