SPECIFICATION TITLE OF THE INVENTION VIRTUAL SERVER CONTROL SYSTEM AND PROGRAM
5 TECHNICAL FIELD The present invention relates to an information processing system (virtual
server control system) or the like that controls virtual servers (or virtual machines) operated in a target
system 10 such as a public cloud, and particularly relatés to techniques of controlling the scale (for
example, the number) of the virtual servers. BAEREGRTAIAEIART 15Conventionally, as the techniques of
controlling the scale (for example, the number) of virtual servers (or virtual machines) operated in a target
system such as a public cloud, a method of dynamically controlling the scale based on the loads of the
servers (so-called scale-out/scale-in) has BEEREMAH |{FHf £ method, as an example of control,
the loads of physical servers gnd yviriyal sgrvers %@@g@ﬁ&ggg%geﬁ;@upgg%ﬁ monitoring server or the
like, the number of the operated virtual servers (instances) is increased (scale out) when the loads have
been increased (for example, when exceeding a threshold value), and the number of the 25 operated
virtual servers is decreased (scale in) when thedeags favehgghdecreased (for example, when below the
threshold value). In this manner, processing pefformance and others are controlled. Examples of
conventional techniquesh | &Ei9F & the ethbdhentibped alioverihclude JaphheserPaent Abplication
Laid-Open 30 Pyhlication N9 2011-118525 (Ratent Pagument 1), InPatentDogument 4, ap example of

dynamic scale control is described. In this method, the loads of physical servers and virtual servers are
virtual servers (or virtual machlnes) operated in a target system

10 such as a public cloud, and particularly relates to techniques of
controlling the scale (for example, the number) of the virtual

Servers.

BACKGROUND ART

15 Conventionally, as the techniques of controlling the scale
(for example, the number) of virtual servers (or virtual machines)
operated in a target system such as a public cloud, a method of
dynamically controlling the scale based on the loads of the servers
(so—called scale-out/scale—-in) has been mainly used. In this

20 method, as an example of control, the loads of physical servers and
virtual servers are occasionally determined by a monitoring server
or the like, the number of the operated virtual servers (instances)
is increased (scale out) when the loads have been increased (for
example, when exceeding a threshold value), and the number of the

25 operated virtual servers is decreased (scale in) when the loads have
been decreased (for example, when below the threshold value). In
this manner, processing performance and others are controlled.

Examples of conventional techniques relating to the method
mentioned above include Japanese Patent Application Laid-Open

30 Publication No. 2011-118525 (Patent Document 1). In Patent
Document 1, an example of dynamic scale control is described. 1In

this method, the loads of physical servers and virtual servers are



collected, and when the load of a management target is deviated from a threshold value, the change in
the load is predicted based on a past load variation history, and the server control is carried out in
accordance with the results thereof. 5 PRIOR ART DOCUMENTS PATENT DOCUMENTS Patent
Document 1: Japanese Patent Application Laid-Open Publication No. 2011-118525 10SUMMARY OF
THE INVENTION PROBLEMS\TOIBE SOt VEIBY FHEINVENTIONAr 9eTHe alsovierhtehtioned
conventional techoigues ahipe dnamic feals,control for,, (argel syslem, sue a8 & uBlig clgud and
virtual servers thereof have following problems in‘terms of effects and 15operability. In the
conventional corrdl dfthe fargetsysten,ifor exampled éven sghereexeention bfiscalerinideéceease) or
scale-out (increase) of the, virtyal servers,(instanges).is.dynamically determined based on load
information, the state thereof cannot be immediately 20 realized. For example, a certain period of time is
required until aRFHRARIARH RAGHVMENSG Activate one or more virtual servers for scale-out (increase) of
certain virtual sgpfFRRBbaSI@eHEs Which service process is executable (activation completed state) is
obtained in the virtual servers. This time (activation time) is 25 different depending on the system
environment and other8 &reitak8s Sforexample, /BB afiAGfesis B0 midites | Pieltortheairie $ag{delay)
corresponding te the-activationtime, sufficignteffects are not exerted for processing efficiency, load
dispersion, and others of the target system such as the public cloud, and the operability 30 thereof is
sometimes low. In particular, in a case in which a client company utilizes a public cloud (and service

processes thereof) to realize business gymMarRY OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

The above-mentioned conventional techniques of the dynamic
scale control for a target system such as a public cloud and virtual
servers thereof have following problems in terms of effects and

15 operability.

In the conventional control of the target system, for example,
even when execution of scale-in (decrease) or scale-out (increase)
of the virtual servers (instances) is dynamically determined based
on load information, the state thereof cannot be immediately

20 realized. For example, a certain period of time is required until
an instruction is given to activate one or more virtual servers for
scale-out (increase) of certain virtual servers and a state in which
service process 1is executable (activation completed state) is
obtained in the virtual servers. This time (activation time) is

25 different depending on the system environment and others and takes,
for example, 15 minutes to 30 minutes. Due to the time lag (delay)
corresponding to the activation time, sufficient effects are not
exerted for processing efficiency, load dispersion, and others of
the target system such as the public cloud, and the operability

30 thereof is sometimes low.

In particular, in a case in which a client company utilizes

a public cloud (and service processes thereof) to realize business



processes and others, efficiency of the business processes and others is sometimes deteriorated due to
the influence caused by the above-described dynamic scale control and the activation time. For example,
the scale of the virtual servers is not well adjusted due 5 to the above-described influence around the
opening time of the client company, and the business pfocesses become slow and heavy in some cases.
As a result, the wperabitins ofsystemisisarvices inclueirmy thefalidve-desdrilsed dyharss sealeacuohtrol is

sometimes low,, 1910, view, of $he cireumsiances pepignad.aboys, & M§i_[‘u%'?ai88t_9££@%&’rﬁge{ﬁénve”tion

is to provide techniques capable of ensuring sufficient effects in processing efficiency, load dispersion,
and others and ®perabilinsof systérigfsenicescinlielationto sealeé ebatrstlof virtualisénvess ahdithe like in

a target systemcsuch as 13 g public cloud MEANSEOR SQUYING, THE PROBLEMR, o « o njoider to

achieve the above-described object, a typical embodiment of the present invention is an information
processing3systemn (iftuabsEret cortrob sy sten ) whicte cenoiviithal 20 Sekverstams oftferstsperated in

a target system suclyas apublic cloyd, in particular,a syster or dhe like which.garries out scale control of

the virtual servers and others, and is characterized by having the configurations described below. The
system of the pi@sertiempbaditentis provided \ith,tas aZ5 fiinfttibhtof edrryingtainthesscaleeantrol of

virtual servers, afirstaracessing Lpnittbatcarries.aut aprogess of setting galendar informatiqn.of a client
company, which utilizes a target system, by a setter and a process of setting definition information for
low.

10 In view of the circumstances mentioned above, a main object
of the present invention is to provide techniques capable of ensuring
sufficient effects in processing efficiency, load dispersion, and
others and operability of systems/services in relation to scale
control of virtual servers and the like in a target system such as

15 a public cloud.

MEANS FOR SOLVING THE PROBLEMS

In order to achieve the above-described object, a typical
embodiment of the present invention is an information processing
system (virtual server control system) which controls virtual

20 servers and others operated in a target system such as a public cloud,
in particular, a system or the like which carries out scale control
of the virtual servers and others, and is characterized by having
the configurations described below.

The system of the present embodiment is provided with, as a

25 function of carrying out the scale control of virtual servers, a
first processing unit that carries out a process of setting calendar
information of a client company, which utilizes a target system,
by a setter and a process of setting definition information for
generating an actual schedule for scale control of the virtual

30 servers by the setter, a second processing unit that carries out
a scheduling process of generating actual schedule information for

the scale control of the virtual servers with reference to the



generating an actual schedule for scale control of the virtual 30 servers by the setter, a second
processing unit that carries out a scheduling process of generating actual schedule information for the
scale control of the virtual servers with reference to the calendar information and the definition
information, a third processing unit that carries out a précess of transmitting an instruction of the scale
control to the viftaakseprersiofthienrgensystem ahspetifidd fimefdate timingahiaccordancé with a 5

description of the getal sgheduledniormation, and a foyrth progessing upit that mopitors ayvorking and a

state of the virtual servers of the target system and records monitoring information. For example, the
calendar informatishrinclutes ifdrhration lof basiness dayshandinerbusinessdays ¢fhe eliestcompany.

The 10 definition jnformation includes infermation gt target yirtyal seryers, fime/date definition, and the
number of the virtual servers of the scale control. The actual schedule information includes information of
time and date, thestargetvisttaloservers, amd e nimbed of thelvifitalnséners ofthe staleestitfol. 15The

execution of the,system of the present embodiment is hased on the stati scale,coptrol of the yirtual

servers of the target system (controls the number of the virtual'servers at specific time and date) (third
processing unitpaR\Graer 6 gererafe asehedriie sl #ne! staties6aesontrslr aeans firstprocessing unit)

with which 20 the, calgnday informagion.and the definitiop.nformation arg et by {he settef &g provided.
Means (second processing unit) which executes a scheduling process of generating a schedule of the

static scale confrét baséed ofpthe caleéndarnfornaten amlvthecdefidifort infoRhatienis providede 25
EFFECTS OF THEINMENTION £, - yACSQkding o the-typical smbadiment,of the present;ipygntion, it is

possible to ensure sufficient effects in processing efficiency and load dispersion and operability of
systems and seTicES A relafion 16 sedle contiol of vifthal iServeisleiid thetlike ih 2 titget=S0/system such

aSEipme3dougf the scale control. The actual schedule information includes
information of time and date, the target virtual servers, and the
number of the virtual servers of the scale control.

15 The execution of the system of the present embodiment is based
on the static scale control of the virtual servers of the target
system (controls the number of the virtual servers at specific time
and date) (third processing unit). In order to generate a schedule
of the static scale control, means (first processingunit) with which

20 the calendar information and the definition information are set by
the setter is provided. Means (second processing unit) which
executes a scheduling process of generating a schedule of the static
scale control based on the calendar information and the definition
information is provided.

25 EFFECTS OF THE INVENTION

According to the typical embodiment of the present invention,
it is possible to ensure sufficient effects in processingefficiency
and load dispersion and operability of systems and services in
relation to scale control of virtual servers and the like in a target

30 system such as a public cloud.

BRIEF DESCRIPTIONS OF THE DRAWINGS




BRIEF DESCRIPTIONS OF THE DRAWINGS FIG. 1 is a drawing showing an overall configuration
of a system (virtual server control system) of an embodiment of the present invention; FIG.2is a
drawing showing a processing sequence among 5 elements in the system of the present embodiment;
FIG. 3 is a drawing showing an example of client company calendar information; FIG. 4 is a drawing
showing an example of'Séhedulé definitiorvinformation;rand10F1G 6 s acdraiwiag showing @h example of
actual schedule_information. DESCRIPTIONS. QF THE PREEERRED EMBODIMENTS Hereipatter,
embodiments of the present invention will be 15 described in detail with reference to the accompanying
drawings. Note Rhgtsernponents-having the same function are denoted by the same reference symbols in
principle throughout the. drawings ;oradegygmqggthgh%pgginéerg%%rég the 5eg%tgie{gn%%scgmgga thereof
will be omitted. 20[System] FIG. 1 shows an overall configuration of a system (virtual server control
system) of &n emisointent of the pregentinventiohSTheriretyeais 8gstem has: a server 1 which
constitutes amain contiof system;a publlic, gloud 2 (virtual server opgration system) 25 ang,a.yjitual
machine operation system 3 which are target systems; and a computer 4 of a client company (Setter)
which utilizes theatergersysteqss fortd elient company system), and these are mutually connected by
networks (5, 6) such ag-the Internet. The, targel;systems.(2..3).and the.client.companys(client gampany

system) may
information; and

10 FIG. 5 is a drawing showing an example of actual schedule

information.

DESCRIPTIONS OF THE PREFERRED EMBODIMENTS

Hereinafter, embodiments of the present invention will be
15 described in detail with reference to the accompanying drawings.
Note that components having the same function are denoted by the
same reference symbols in principle throughout the drawings for
describing the embodiments, and the repetitive description thereof
will be omitted.
20 [System]
FIG. 1 shows an overall configuration of a system (virtual
server control system) of an embodiment of the present invention.
The entirety of this system has: a server 1 which constitutes a main
control system; a public cloud 2 (virtual server operation system)
25 and a virtual machine operation system 3 which are target systems;
and a computer 4 of a client company (setter) which utilizes the
target systems (or a client company system), and these are mutually
connected by networks (5, 6) such as the Internet. The target
systems (2, 3) and the client company (client company system) may
30 Dbe plural in number.
In the present embodiment, the server 1 is provided in the

client company system, which includes the computer 4 of the client



30 be plural in number. In the present embodiment, the server 1 is provided in the client company
system, which includes the computer 4 of the client company (setter), as a constituent element thereof,
and they are connected by the network 5 such as a LAN. Also, in the use of the computer 4, a person
responsible of a client company (for example, a system®administrator) serves as a setter. Alternatively,
the 5 server 1 maybempresent bard neawork irdeperdently frommhetclidrticompanysystem. The setter

who uses the C%’&B‘r‘é‘é&é&”é‘? he,gomaons-ptherihan the persen responsinle af.the clientcmpany, for

example, a person responsible of a business operator who provides the server 1. 10The server 1 has
processing units #eludifig 4 sehedulerunie spoasdfdal sérvereontrol oA A MioniteragRit 13, and a

Ul (user interface) unit 14, and has.data/ipfgrmarian. (cortesponding storage wnif) ineluding cligat company

calendar information 51, schedule definition information 52, actual schedule 15 information .53’ and
monitoring InfordeaticT 54.Fhie proeessimgtunits {11etova Kcan b radlize by programeprocessing

(processing by 8&895%%%%9”%@ emhodimens) using publicly-known elements suchas,a

processor and a memory of the server 1 and a communication interface. 20A monitoring system part
including the ménxetng anit 13 asd sike rTONIRGIAfoRhaioNS4 i thedBreer 1 itdy e BBAStItuted of a

system (for example, &sepver) diffarent from, the main.coprol sysiempartincluding 4. 12.,and.others

and be linked therewith. As the different system, for example, an existing integrated 25 monitoring system
may be utilized!l- The public cloud 2 is a publicly-known information processing system, which is

fo.rmed onfhe Internet fﬁ%%%@?@r@%@@‘ﬁggéé@é\ﬂﬁ@ %@%Sﬂ%@d&l%%egﬁ@gh%%ﬁﬁe@”%@g@g the
client company system in this case) by cloud computing, and is a system 30 in which hardware such as

physical servers {moBsHoWRY &hds FiFtlfaT sePvers21 Wairg virtualiZitivh-seftnaré até operatéd Phe
monitoring unit [}-% of Rh‘%é?rveriljrt@Q@EQreg)theﬂ%qr’gingl4, and has data/information

(corresponding storage unit) including client company calendar
information 51, schedule definition information 52, actual schedule

15 information 53, and monitoring information 54. The processing
units (11 to 14) can be realized by program processing (processing
by a program of the present embodiment) using publicly-known
elements such as a processor and a memory of the server 1 and a
communication interface.

20 A monitoring system part including the monitoring unit 13 and
the monitoring information 54 in the server 1 may be constituted
of a system (for example, a server) different from the main control
system part including 11, 12, and others and be linked therewith.
As the different system, for example, an existing integrated

25 monitoring system may be utilized.

The public cloud 2 is a publicly-known information processing
system, which is formed on the Internet (network 5) and provides
service processes to unspecified users (including the client
company system in this case) by cloud computing, and is a system

30 in which hardware such as physical servers (not shown) and virtual
servers 21 using virtualization software are operated.

The monitoring unit 13 of the server 1 monitors the working



and the state of the virtual servers 21 of the target public cloud 2. For this purpose, a monitoring agent 22,
which is a processing unit (realized by program processing) which monitors the working and the state of
the virtual server 21, is operated in the target 5 public cloud 2 (publicly-known technique). For example,
the monitoring agent 22 is operated together with the tafget virtual server 21, issues monitoring
information (a3yrepreserntingtheoWwdrking antthe stateof the tardetVirtual seprer2h basedl ondnonitoring

setting information, apg Hﬂﬁ%%@r@gsigfognﬁgﬁﬁ%891%@‘%_8%%@5}9 ANitA3 via the NEtwork o, The

monitoring information (a3) includes, for example, information representing the state of the Ioa(?s and
resources of theWwirtudlserers 2l and irderation ofthe seale (for exanylet te nthsber) of the virtual

servers in operafion . Furthenporg it is, preferred, o provide information of 1s.an actuglvalye pra
prediction value of activation time (T) required for activation of the virtual server 21 as the monitoring
informationS(a3publiThesvirtifal madiminkloperatibn Systehs 3Ns Hsystem if avhicheiria® makhines

(virtual computeys) arg pperated.and js a;sysiem.204sing forexample, ViMwarg (Saftware). Similarly to

the public cloud 2, the virtual machine operation system 3 can be treated as a target system of the
present systems @it dhe ¥irtual MACHinBS Beh¢E A3 calt esnRbitargetd thersir Flepeinafter, the case in

which the public,cloud.2 serves as adargel systemawill he,described, but 25 there js ng difigrengce even in

the case where the virtual machine operation system 3 serves as a target system. The processes
realized by the Ehért‘companyEfiéatcompaiysystem) BPusihgnPigublidelotirif 2 {8ervice pFstesses by

the virtual gervers 21 thereqf) H%Cl%jlea for @%Q@Hl@n@%@%% Pm?ﬁé%ﬁu%@?ﬁ% 9%@@%5(&%‘13@
backup processes thereof. Each client company has requirements for business processes as conditions

(characteristics),2ahd e SedrSof fife virtiralisketveis 2 2 ig fetir st Y SECOT ARG e Withthe téharacteristics.

There are such.gharagteyisticsthat logds-ate high on particular business days ghaiclient.company, and
the scale of the virtual servers 21 is required in accordance with the characteristics. 5The computer 4 of

the client compafy (86ttéNds a ¢dmpurErBP AR infotfatiBHPproCesSIng SyStent bf thé Perssr réSponsible
(setter) of the clieat.company.swhichdtilizes a farget systeny sugh:as the publicicleud:e,andity4ilizes the

present system (server 1) via the network 6. In particular, the setter operates the
15 an actual value or a prediction value of activation time (T) required
for activation of the virtual server 21 as themonitoring information
(a3) .

The virtual machine operation system 3 is a system in which

virtual machines (virtual computers) are operated and is a system

20 using, for example, VMware (software). Similarly to the public
cloud 2, the virtual machine operation system 3 can be treated as
a target system of the present system, and the virtual machines serve
as scale control targets thereof. Hereinafter, the case in which
the public cloud 2 serves as a target system will be described, but

25 there is no difference even in the case where the virtual machine
operation system 3 serves as a target system.

The processes realized by the client company (client company
system) by using the public cloud 2 (service processes by the virtual
servers 21 thereof) include, for example, business processes of the

30 company and data backup processes thereof. Each client company has
requirements for business processes as conditions

(characteristics), and the scale of the virtual servers 21 is



10 computer 4 to access the Ul unit 14 (for example, Web server) of the server 1 via the network 6 and
sets the necessary information (51, 52) through the process (a0). As the client company calendar
information 51 and the schedule definition information 52, contents corresponding to the conditions and
policies of the client company 15(setter) can be arbitrarly set. The scheduler unit 11 carries out a
scheduling process éfrigenératingthecactaal géhedulednformatione3 fioia the clientccompany ¢alendar

information 51, the schedle definition.ipformation.52,.and the manitoring.infarmation 54 (al). The actual

20 schedule information 53 is instruction information of static scale control (virtual server control). In
particular, the sehdditei uritPihas arfdriction of bbtainintpthe 16ad A the aeti/ationtirae (T3 éf each

public cloud 2 and each vistyal server 21,based.on the reference of the monitoring information 54 (a5) and

automatically 25 carrying out the scheduling in consideration of them. Furthermore, as a modification
example (atlditional furidtior)Cthiiseeduler tifit 13 predictstieaiuimbes of eequiredviftBPsERers with

reference or an information processing system of the person responsible

(setter) of the client company, which utilizes a target system such
as the public cloud 2, and it utilizes the present system (server
1) via the network 6. In particular, the setter operates the
10 computer 4 to access the UI unit 14 (for example, Web server) of
the server 1 via the network 6 and sets the necessary information
(51, 52) through the process (al0). As the client company calendar
information 51 and the schedule definition information 52, contents
corresponding to the conditions and policies of the client company
15 (setter) can be arbitrarily set.

The scheduler unit 11 carries out a scheduling process of
generating the actual schedule information 53 from the client
company calendar information 51, the schedule definition
information 52, and the monitoring information 54 (al). The actual

20 schedule information 53 is instruction information of static scale
control (virtual server control). In particular, the scheduler
unit 11 has a function of obtaining the load and the activation time
(T) of each public cloud 2 and each virtual server 21 based on the
reference of the monitoring information 54 (a5) and automatically

25 carrying out the scheduling in consideration of them. Furthermore,
as amodification example (additional function), the scheduler unit
11 predicts the number of required virtual servers with reference
to the monitoring information 54 at the time of creating the actual
schedule (53) andreflects that to the actual schedule (53). However,

30 this is limited within a virtual sever range (the minimum number
of virtual servers to the maximum number of the virtual servers)

set by the schedule definition information 52 (described later).



to the monitoring information 54 at the time of creating the actual schedule (53) and reflects that to the
actual schedule (53) . However, 30 this is limited within a virtual sever range (the minimum number of
virtual servers to the maximum number of the virtual servers) set by the schedule definition information 52
(described later). The virtual server control unit 12%arries out the static scale control for the virtual
servers 21 serving as targets. rThe virgal servencanttolvhit 12 givesian instrtctontaftscalkecedntrol to the

virtual servers 21,0t the, target ystem (2.3t the Imea angd daje, ;5,(fiqung), i, accordapngce, with fhe actual

schedule information 53 (a2). In the present embodiment, the target system (2) has a function of
controlling the stale ¢forcexample tthetnumberesf the virtbal servers 21 based orethe instigction (a2) from

outside, and thig jpstruction (32), s reguired only:to,specify. thepumber of the 10, vitual servers 21 to be

operated or the like and is not required to instruct the activation or stop (activation termination) of the
individual Virtual 5&rierg21n accrhaanenitoringy Uit A3 mohitorsafie \eorkihgraed tve statéastithe virtual

servers 21 of the target system (2),,Fag manitoring 15 ypit L3 receivgs the monitoring, infoppatipn (as)

fromthe monitoring agent 22 and records/retains the information as the monitoring information 54 (log
information) in therdatabaseqDE)qady.3AISo, tHermonrBARG unithE3 arsifrarily edrriesoul thé amalysis

process of the mopiforing jaformation(@3) (a4} aad recerdsiretains the 20 result theregfin the,DE as the

monitoring information 54 (analysis information) (a4). The Ul unit 14 is implemented by, for example,
a Web server ahtl rbvitlescsettifg infofmatier i ecfopmat of, FoFBRamiple, [d Welrpage t6fhé Better (4).

For example, tr\%%%%%“l?%‘%ﬁx‘}%@‘%)’é"ﬂe@ gboyssdescribed WEQ Pag& Oy di%‘"%t??f@%ﬂﬁéﬁe
computer 4 and input/edit setting information to a table therein. Alternatively, a mode in which the

information (51552} i 8iréetly Set tethée server 1°6r abrbdermbwhthitie Serer P &eqiiredfréciives
necessary information (Rl 52)framthe Llient company system side is also

The monitoring unit 13 monitors the working and the state of

the virtual servers 21 of the target system (2). The monitoring

15 unit 13 receives the monitoring information (a3) from the monitoring
agent 22 and records/retains the information as the monitoring
information 54 (log information) in the database (DB) (a4). Also,
the monitoring unit 13 arbitrarily carries out the analysis process
of the monitoring information (a3) (54) and records/retains the

20 result thereof in the DB as the monitoring information 54 (analysis
information) (ad).

The UI unit 14 is implemented by, for example, a Web server
and provides setting information in a format of, for example, a Web
page to the setter (4). For example, the setter can display the

25 above-described Web page on a display screen of the computer 4 and
input/edit setting information to a table therein. Alternatively,
a mode in which the information (51, 52) is directly set to the server
1 or a mode in which the server 1 acquires/receives necessary
information (51, 52) from the client company system side is also
30 possible.
[Process]

FIG. 2 shows processing sequences among the respective



30possible. [Process] FIG. 2 shows processing sequences among the respective -10- elements of FIG. 1
(5101 and the like represent processing steps). (5101) First, the setter accesses the Ul unit 14 of the
server 1 from the computer 4 and inputs/sets the client company calendar information 51 (specific
example is FIG. 3) in advance. The contents 5 set herelft can be arbitrarily updated. (5102) Similarly,
the setter accessesnthiet9| ehit 14 ofltheSs@ivernti fitdm thekeorrriter 4 ahd impits/sety thé sehedule

definition information 52{spe¢ific exampigdsElG.4) In advance, Jhe conients selhefein.can be arbitrarily

updated. 10(5103) The scheduler unit 11 of the server 1 works at predetermined timing based on the
setting, for exarmpfe cat 2300 eveniteay armheaines10at asehddulinglprotessoigene aaingtheractual

schedule informgation p3(specific example;is EIG,p) insa wniofdargetiime (for example, pextday, next

week, next month 15 and others) from input information such as the client company calendar information
51 and the 3cheddletdgetinitiors irifolmatish 52 and thie Wenitedng information 54 (if present). (5104)

The virtual server contrpd program init 12 of the server 1.exgeutes the seale contral tq thevirtyal servers

21 of the target 20 system (2) with reference to the actual schedule information 53 in accordance with the
description thereef e thé firfAgtordataantisine aherésP Meresspeciicalhc theunstiefioni(adyof the

scale control is fransmjted rom theseryer 1 (12).10 the target systemu(a). The instruction (a2} includes,
for example, specification of
set herein can be arbitrarily updated.

10 (S103) The scheduler unit 11 of the server 1 works at
predetermined timing based on the setting, for example, at 23:00
every day and carries out a scheduling process of generating the
actual schedule information 53 (specific example is FIG. 5) in a
unit of target time (for example, next day, next week, next month

15 and others) from input information such as the client company
calendar information 51 and the schedule definition information 52
and the monitoring information 54 (if present).

(S104) The virtual server control programunit 12 of the server
1 executes the scale control to the virtual servers 21 of the target

20 system (2) with reference to the actual schedule information 53 in
accordance with the description thereof at the timing of date and
time thereof. More specifically, the instruction (a2) of the scale
control is transmitted from the server 1 (12) to the target system
(2). The instruction (a2) includes, for example, specification of

25 target virtual server IDs, the number of the virtual servers (scale
control value) and others and necessary authentication information.

(S105) In accordance with the instruction (a2) received from
the server 1 (12), the target system (2) controls
(increases/decreases) the number of the virtual servers 21 and

30 others. For example, if the number of the virtual servers specified

by the instruction (a2) is larger than the number of the

currently-operating virtual servers, the virtual servers 21



25 target virtual server IDs, the number of the virtual servers (scale control value) and others and
necessary authentication information. (5105) In accordance with the instruction (a2) received from
the server 1 (12), the target system (2) controls (increases/decreases) the number of the virtual servers
21 and 30 others. For example, if the number of the virtdal servers specified by the instruction (a2) is
larger than the aamisoithe turrentliycoperatingeviced sergers, ahe virtual sepreres2t leorespeonding to

the difference thereqfare activgied,(seale gut),and if jids, Spajlen than fhat, tE‘? vistual sexyers 21

corresponding to the difference are stopped (activation termination) (scale in). (S106) Along with
S105 described-above, dhé MronitoringayenttbRemaritors ahe wotkdng Bnd thendtate daclading activation

and stop of the virtual seryges 21 and igsues dhe change thergol as the maniaring infermation, (as3). The

monitoring information (a3) includes actual values such as the IDs, loads, resources, and the number of
the virtual Servers 2enFGheériiore’ thé Menitding $0sinfdrenation s tegiret! foVinchade 2fot example,

actual values of the,agfivatin time (T) of the virtual servers 21. .. (S107).The monjtoring agent 22

transmits the above-described monitoring information (a3) to the monitoring unit 13 of the server 1 via the
network 5. The medritering anit 18veestdsthe reéeived IS mbaitoiing informaton (ad) inthd DE as the

monitoring information; 24 (eg infermation). .,-n(S108) Atasbitrary fiming, Jbe menitoring 4init, 13 carries
out the analysis process of the above-described monitoring information (a3) (54) and records the result
thereof in the DEYES 2D thé MdRitoFing- itfdrnsatioltsa (dhalysiSinfOrRaRGI?). Thescdmentsetithe analysis

process of ghe mopiterng unit 13 '6%'5‘9?e£9rt@<3l’£'8!%&@e @@9@%9&@9 future loads, resoyrees, and
number based on the actual values of the loads, resources, and the number of the virtual servers 21

(storing the corféspotfiiiy predietionDs \iélbegfaﬁaethélﬁ?éﬂﬁzhoﬁeéf"tﬁésfu?dfe activation time (T) based

on the actual value of the agfivation fime (Fh-ohthe yirtuabsepvers 2L (storing the corrgspendingprediction
values). The results (monitoring information 54) of above-described S107 and S108 are referenced

at S103 and reflsttéd 16 Sehedulitg 30 PReféantel Ssirhital pradesseidare tépeated. the server

1 via the network 5. The monitoring unit 13 records the received
15 monitoring information (a3) in the DB as the monitoring information
54 (log information).

(S108) At arbitrary timing, the monitoring unit 13 carries
out the analysis process of the above-described monitoring
information (a3) (54) and records the result thereof in the DB as

20 the monitoring information 54 (analysis information). The contents
of the analysis process of the monitoring unit 13 include, for
example, the prediction of the future loads, resources, and number
based on the actual values of the loads, resources, and the number
of the virtual servers 21 (storing the corresponding prediction

25 wvalues) and the prediction of the future activation time (T) based
on the actual value of the activation time (T) of the virtual servers
21 (storing the corresponding prediction values).

The results (monitoring information 54) of above-described
S107 and S108 are referenced at S103 and reflected to scheduling.

30 Thereafter, similar processes are repeated.

[Client Company Calendar Information]

FIG. 3 shows an example of the client company calendar



[Client Company Calendar Information] FIG. 3 shows an example of the client company calendar
information 51. For example, the information corresponding to January in the case in which the year 2011
(January to December) of a client company A is set as the target is shown. The client company calendar
information 51 is basic information for generating 5 the dctual schedule (53) and is information having
contents correspohdingto-anigbé charactetistios bf eath<lienttcompanyn The clieareompanytcalendar

information 51 Incldes at lgast information ofausiNess days,and penbusingss daysf tbg,company as

unique time/date information (type information) on a genéral 10 calendar. The numbers with parentheses
represent busineSsaayst and nokendliné frates represehe nopdsigingss dagsnin thepreseaneéxample,

for simplicity, two,types of days are egmloyed. apdthe days.gther than the;nonsouysi days,gre defined

as business days (business hours are, for example, 9:00 to 17:00). For example, 15 January 3rd is the
first busine8s dayptmasthupegimiihgbusiness day ) whd Jandarf3Tsttis ehe 221d buisicess gays

(month-end busingss day), Qinerthan the above-described wo types at.days, varousdays .,

corresponding to businesses (for example, half-business days) can be set. 20As the characteristics
relating to the ufilizatiohi6ithe pribHgloueP2 ¢vifial sServers 2t} of thelcomsaifAs for exampied, loads

(server loads) are dop,0n AQA-Bysinessdays,Jogds arg intermediaie.on normal businessdays, (pusiness

days except some particular business days), and loads are high on some particular 25 business days.
Examples of thé oiie pafticulérpdsiness daystiaéie thevmentibeyitiiing busitess days e

monﬂpen@&n5%5§§ndar. The numbers with parentheses represent business days,
and broken—-1line frames represent non-business days. In the present
example, for simplicity, two types of days are employed, and the
days other than the non-business days are defined as business days
(business hours are, for example, 9:00 to 17:00). For example,

15 January 3rd is the first business day (month-beginning business day),
and January 31st is the 22nd business day (month-end business day) .
Other than the above-described two types of days, wvarious days
corresponding to businesses (for example, half-business days) can
be set.

20 As the characteristics relating to the utilization of the
public cloud 2 (virtual servers 21) of the company A, for example,
loads (server loads) are low on non-business days, loads are
intermediate on normal business days (business days except some
particular business days), and loads are high on some particular

25 business days. Examples of the some particular business days
include the month-beginning business days, the month-end business
days, the business day before or after a non-business day, and
specified particular days (for example, days when special processes
are executed). The information of the above-described particular

30 business days can be set to the client company calendar information
51 or the schedule definition information 52 (in the present

embodiment, it can be set in the form of time/date definitions to



days, the business day before or after a non-business day, and specified particular days (for example,
days when special processes are executed). The information of the above-described particular 30
business days can be set to the client company calendar information 51 or the schedule definition
information 52 (in the present embodiment, it can be séfin the form of time/date definitions to the
schedule definititw infohmdtion 3T inithwe cliedtceompany daléndar information 51 sometimes has a

plurality of types of calggdarinfarmgation for gach elisat.coTRAN oI Sxample., here 5.2 fase n which

calendar information different 5 for each section is provided. In that case, a plurality of pieces of calendar
information canddeiset. ity Hsvwodifiéatioheexamnple fitercicmtdmpancbatdndartirformpation 51

(information of business days and non-business days) may he ulilized:togstherwith relevantipformation.

Examples 10 thereof include business processing contents (for example, normal businesses, backup,
special proessesy rektedIoBusiness dayzy hdpdbusimesd days2 and theolike andtrfermatesabout the

number of employees,and; entering/leaving (attendance) management of the client company. The relevant

information is the information that 15 affects loads and others of the servers (virtual servers 21) and can
be utilized for the schedéling byteipresenrsystemREReduleérurit 1 ER {Schethie Definitiortimformation)

information 51 (information of business days and non-business days)
may be utilized together with relevant information. Examples
10 thereof include business processing contents (for example, normal
businesses, backup, special processes) related to business days,
non-business days, and the like and information about the number
of employees and entering/leaving (attendance) management of the
client company. The relevant information is the information that
15 affects loads and others of the servers (virtual servers 21) and
can be utilized for the scheduling by the present system (scheduler
unit 11).
[Schedule Definition Information]
FIG. 4 shows an example (table) of the schedule definition
20 information 52. This is a setting example corresponding to the
contents of 51 of FIG. 3 (target year and month: for example, January
2011). Also, it includes setting information of a plurality of
client companies (for example, A, B) (may be separated for each of
the client companies). This table has, as management items
25 (columns), (a) client company, (b) wvirtual server ID, (c) date
definition, (d) holiday operation, (e) the number of the virtual
servers, (f) predicted activation time, (g) virtual server range
and others. The schedule definition information 52 1is the
information that sets the definition (for example, policy) for
30 generating the actual schedule (53).
The client company of (a) is the identification information

of client companies and include A, B and the 1like. The virtual server



FIG. 4 shows an example (table) of the schedule definition 20 information 52. This is a setting example
corresponding to the contents of 51 of FIG. 3 (target year and month: for example, January 2011). Also, it
includes setting information of a plurality of client companies (for example, A, 13) (may be separated for
each of the client companies).This table has, as managément items 25(columns), (a) client company, (b)
virtual server IDL{cYdate définition, {d¥ holiday operation £ @)rtheirmumbertdfthelvirwal seeversy ¢)

predicted activagipniime, (g) virtua) sepver.range and.oihers, The,sehedyle.defipiipn iigemation 52 is the

information that sets the definition (for example, policy) for 30 generating the actual schedule (53).
The client compdr®y of.ée) is the identification information of client companies and include A, 3 and the

like. The virtual server J4p_of (b) is g@figgmiﬁggtiqﬂcinf%r)mqtgongéhgé@'gt}{glﬁgﬁ@ﬁgg,rsfg\éipgnas targets
of scale control and include Sa001, Sb001 and the like. The date definition of (c) is the definition
informationd5 ref&thid 6 the diflecantrgate dtwhiclh thelscdletéontrot isexettted. Exanplestéreof are:

"EVERY DAY AT 9 AM:in.afirst sow.(41); 19 AM ONFIRST BUSINESS DAY" jn#2; 113:30. AN ON
SECOND MONDAY" in #3; "12 AM ON FOURTH MONDAY" in #4; "8:30 AM ON MONTH-END DAY" in
#5; and "9:30 ANON IO0RFTOR ERENDAR DAY #ii#b11:30 AM ON SECOND MONDAY" in #3;

"12 AM ON FOURTH MONDAY" in #4; "8:30 AM ON MONTH-END DAY" in #5;
and "9:30 AM ON 10TH OF CALENDAR DAY" in #6.

10 The holiday operation of (d) is the information that specifies
how operation/control is carried out when the date of (c¢) 1is a
non-business day. Examples thereof include: "NO EXECUTION" in #1,
"EXECUTE ON PREVIOUS BUSINESS DAY" in #3, and "EXECUTE ON NEXT
BUSINESS DAY" in #4 (internally, these are managed by respective

15 predetermined type information or the like). In the case of "NO
EXECUTION", no scale control is carried out on the non-business day.
The case of "EXECUTE ON PREVIOUS BUSINESS DAY" represents a
specification that control on that date is executed on the most
recent previous business day. The case of "EXECUTE ON NEXT BUSINESS

20 DAY" represents a specification that control on that date is executed
on the most recent next business day.

The number of the virtual servers of (e) i1s the information
that specifies the number (target value) of the virtual servers 21
(instances) operated in the scale control. For example, when the

25 instruction (a2) is transmitted while setting this value to 10, if
the number of the actually operating virtual servers at that point
is 7, three virtual servers are newly activated in the target system
(2), and if the number of the actually operating virtual servers
at that point is 15, five virtual servers are stopped (activation

30 termination) in the target system (2).

The scale control is not limited to the mode to control the

number of the virtual servers, and a mode in which other parameters



10The holiday operation of (d) is the information that specifies how operation/control is carried out when
the date of (c) is a non-business day. Examples thereof include: "NO EXECUTION" in #1, "EXECUTE ON
PREVIOUS BUSINESS DAY" in #3, and "EXECUTE ON NEXT BUSINESS DAY" in #4 (Internally, these
are managed by respective 15 predetermined type infoltnation or the like). In the case of "NO
EXECUTION", ro®eale ¢arrohistearricd ot orrthé mom-bukiess dagynTheccase of CBEXECUIEION

PREVIOUS BUSINESS DAY" represents a specification that control on that date is executed on the most
recent previous business day. The case of "EXECUTE ON NEXT BUSINESS 20 DAY" represents a

specification that contrélhen thatdatesid exdcuted omthie nrostireceht fiext businesodagxame IEhe number
of the virtual S%‘é%?toés(?) i§§h%ing)£rggﬁtg)tr1ig@t @g@(&ige%@egﬂ,gnl)&r&arg%t)va}% qf the virtyal servers

21 (instances) operated in the scale control. For example, when the 25 instruction (a2) is transmitted
while setting thisdalije té 40 df thehumberof threractaally operating virttiet serfersdt that pofstiis 7, three

virtual servers areewly.actiatediin thetarget system (2),-and itthe;numbey, of the actyally gperating

virtual servers at that point is 15, five virtual servers are stopped (activation 30 termination) in the target
system (2). THhensealelcomntrolas rdtiimited s the modettoccontiolthe Auvberist theirtarservers,

and a mode in which ofher,parameters; such as the,aumberof CEUsarthe aumberof memorigs are

controlled can be realized in the same manner. The predicted activation time of (f) (unit is, for
example, minutesy & prediction Salsd 6F tHe imehT) Feqdiredhfor Bigdtivation bt tie Viethia® server 21 (per

one Ser\{e[b(theaﬂ%%PEaf{Q@ Whgn:anyinstructign i%%@lé?tikﬁgwﬂﬁ?&ﬂ&%ﬂﬂ'ﬁﬁdh T hgyr_node in
which this value is arbitrarily set from the computer 4 by the setter (utilizing experimental prediction value)

is also possibleVAlteTatively iheanbdelin WeHieR the ik vatie s Po avtdrmaticalip tpdated byefor
example, the scheduler.unit 11 by.uilizing,the actualvalues andprediction valugs stored:inthemonitoring

information 54 in the analysis process of the monitoring unit 13 is also possible. The unit of T is not limited

to minutes, and'ay Be set By: Torxariples levélRS(sHornotnfaiierig) 151 THE Sittlial Bérigrange of (g)

defines the uppgrandlowesr limit values-the minipum numpierof the virtualseryers to.the,
maximunanumber of the virtual servers) of the number of the virtual servers which can be changed when
dynamic stale control s sdded bysifi§iHe schetiffertnit 1 A8 tAE mbhforRGTRfeRatGH S4.

limit values (the minimum number of the wvirtual servers to the

maximum number of the virtual servers) of the number of the virtual

servers which can be changed when dynamic scale control is added

by using the scheduler unit 11 and the monitoring information 54.

20 For example, in #1, the number of the virtual servers of (e) (static

scale control target value) is 7, and the number of the virtual

servers can be dynamically changed within a range from a lower limit

value of 4 to an upper limit value of 10 when dynamic scale control

is to be added. The value of (g) can be arbitrarily set by the setter

25 from the computer 4. The value in the range of (g) is not limited

to the number of the servers, and may be set by, for example, levels
(none (fixed)/narrow/wide).

For example, a setter of the company A sets policies of scale

control in accordance with the characteristics of the businesses

30 and others of the company to the information part of the company

in the schedule definition information 52 from the computer 4 through

the UI unit 14. For example, target values intended to achieve a



20 For example, in #1, the number of the virtual servers of (e) (static scale control target value) is 7, and
the number of the virtual servers can be dynamically changed within a range from a lower limit value of 4
to an upper limit value of 10 when dynamic scale control is to be added. The value of (g) can be arbitrarily
set by the setter 25 from the computer 4. The value in e range of (g) is not limited to the number of the
servers, and may bessetrby forlexapnplea levals (hohevfixedymarrov/ide). Ferexample 04 Setter of the

company A sets policies of scale cntrol jn accordance with the eharagteristics,qf,the husingsses 30 and
others of the company to the information part of the company in the schedule definition information 52
from the computer4othrougirtheo b uditaze Fetexarfpleytaiget vahdes ifteridedto achievdsa c4 6- state

in which activation gf fiye tagget vituaksepers 53001 of fhe targef systemy(2) s complefed gt 0 AM on

the first business day of the company A are set as shown in #’2 of FIG. 4. In accordance with the setting of
the target Valuegstive seReduiet bah el theh's fenehaes suitabloasrial sehéduléd snformiationE3

(schedule of suitghle sfafic scale controh in consideration of Server joads, predicted activation time, and

others), and the virtual server control unit 12 automatically executes the static scale control. In the setting
example of FIGPAtarget Jear ahtdahonth: 10%anwry 209191#1 repgredehfsca Yarfgetdor &cigdihg a state

in which seven yirial serygrs: Sag01 afthetarggtsysiem (2) areactivated at .AM every, day (only on

business days) in the company A. Also, the predicted activation time (T) of the virtual server Sa001 is five
minutes, and the virtual Beive? r&sgé R dyREAie sealefcdntfol 16 isPHIE0 sERRSTS 2R2 répreseits a

target for aghieving, & stateoimwhieh thefive.virtual servers Sad0l.are activafed at 10-Al o the first

business day. The predicted activation time (T) is five minutes, and the range is fixed to five servers (no
dynamic scale EGFY) VA3 rBprlesentsoa tartiet tor aEHiedrepa $eateSimsivhicH 2) are activated

at 9 AM every day (only on business days) in the company A. Also,
the predicted activation time (T) of the virtual server Sa00l is
five minutes, and the virtual server range of dynamic scale control
15 is 4 to 10 servers. #2 represents a target for achieving a state
in which the five virtual servers Sa00l are activated at 10 AM on
the first business day. The predicted activation time (T) is five
minutes, and the range is fixed to five servers (no dynamic scale
control). #3 represents a target for achieving a state in which
20 the ten virtual servers Sa001 are activated at 11:30 AM on the second
Monday and this is executed on the previous business day if the day
is a non-business day. T is so long as 30 minutes and the range
is set to 2 to 15 servers. #4 represents a target for achieving
a state in which the ten virtual servers Sb001l of the target system
25 (2) are activated at 12 AM on the fourth Monday and this is executed
on the next business day if the day is a non-business day. T is
set to 20 minutes, and the range is set to 2 to 15 servers. #5
represents a target for achieving a state in which five wvirtual
servers Sa002 of the target system (2) are activated at 8:30 AM on
30 the month-end day. T is set to 15 minutes, and the range is set
to 2 to 6 servers. #6 represents a target for achieving a state

in which five virtual servers Sb003 of the target system (2) are



20 the ten virtual servers Sa001 are activated at 11:30 AM on the second Monday and this is executed on
the previous business day if the day is a non-business day. T is so long as 30 minutes and the range is
set to 2 to 15 servers. #4 represents a target for achieving a state in which the ten virtual servers Sb001
of the target system 25 (2) are activated at 12 AM on tHé fourth Monday and this is executed on the next
business day if #v¢ daytisa aonukinéss dayt Taslsetho 20 iinutes! andethedangenis detite 2.t 15

servers. #5 repieseits afargetfar achieying 4, state 4o which flyevirtual servers $a00g ot the target

system (2) are activated at 8:30 AM on 30 the month-end day. T is set to 15 minutes, and therange is set
to 2 to 6 servers. #6 répitesents @ targetfor achievingea sttedn whiehtfiveovittua sePversrSIsae3 of the

target system (4);are, adtivated at.9:30 AM.on the 10th of the calendar dayand tys is execyted on the

next business day if the day is a non-business day. T is set to 10 minutes, and the range is setto 2 to 10
servers. #7Pand¥#8 sihitady répiedent, foreddmple, 1argets fof achreving Sk stete N swisich & Specified

number of the virtual servers ScQQL of the target system.(2) ate aetivated on-a spesified date ip the

different company B (illustration omitted). ~ The setting of the schedule definition information 52 is not
always limited t8ef 846 B diteePiiput Bo altablé like tharsitswh U8ih-FIG. 4. For example, definition

patterns and type informatian. may,bejirepared-nadvance in the Ul unit 14,50 that the setter, gan select
and input the pattern or type. [Actual Schedule Information] FIG. 5 shows an example (table) of the actual

schedule 15 inféAriatien'331TRiS saigEheration ekaifple toResgonhdirig i the tontehes of B FIG. 3

and 52 of Fd_G- 4 (targgt ygar and month; f%ﬁ'eéé@’&m%t{%%%’t%@%% 'Qﬁﬁistﬁ%ﬁg_%@éiﬂﬂa&\é!ﬁ
corresponding to control units are arranged in the sequence of time series. The actual schedule

information 53 F&s, &S ARBGERTEATIEMSPT Y colukiits)) Ta)titte Bhd 8at® atb)ifus SERRERD, (c) the

number of the virtual serygrs, (d) authenticationdpformation,and others. The time and date of (a)
represents the time and date at which scale control is to be executed by the virtual server control unit 12

(the time and date at which telinsthRABhI a2} I 1"BE 2B transmitted). The virtual server ID of (b) is

identification Informatianwhichspegifies the, viduahservers 24 e bedhe targetef the scale cantral. The
number of the virtual servers of (c) is the information which specifies the number of the virtual servers to

be operatéd in theS¢al cbtitral> Theé abthéftidationShfdratatiGiyample corresponding to the
contents of 51 of FIG. 3 and 52 of FIG. 4 (target year and month:

for example, January 2011). In this configuration, rows
corresponding to control units are arranged in the sequence of time
series. The actual schedule information 53 has, as management items

20 (columns), (a) time and date, (b) virtual server ID, (c) the number
of the virtual servers, (d) authentication information, and others.

The time and date of (a) represents the time and date at which

scale control is to be executed by the virtual server control unit

12 (the time and date at which the instruction (a2) 1s to be

25 transmitted) . The virtual server ID of (b) is identification
information which specifies the virtual servers 21 to be the target

of the scale control. The number of the virtual servers of (c) 1is

the information which specifies the number of the virtual servers

to be operated in the scale control. The authentication information

30 of (d) is authentication information, which is required when the
instruction (a2) of the scale control including the number of the

virtual servers of (c) is transmitted to the target system (2) to



30 of (d) is authentication information, which is required when the instruction (a2) of the scale control
including the number of the virtual servers of (c) is transmitted to the target system (2) to -18- control the
servers, and is information such as user IDs, passwords, and others. In FIG. 5, for example, #1
defines that the instruction (a2) is to be transmitted so"&% to achieve a state in which the ten target 5
virtual servers Sa00t atetactivateteaisg: 55 ¢T=5 mineras)tor JandrnaSrd{te st busimesy day (the
month-beginning busipgess day)) of FIG. 3 in accordance with #1 of FIG. 4. Since the date definition of (c)
in #1 of FIG. 4 is 9AM (target) and the predicted activation time (T) of (f) is 5 minutes, the schedule is
generated in #1 of 10 FIG 3 So as téeramsiaitthe insirudtionn(@2) tdt8:55nwhicts st eitihates defore 9:00.

In this manner, the,acfyal, aclivation state can he made claser o the Eﬁﬁ%i@k“@ﬁ@%%o@é{?gg@”al cases.

Furthermore, the above-described time and date (8:55) at which the instruction is transmitted may be set
to be earliet for'proVvidilgsSES extra Ardtginar e asSmitateH2répresents an insthgctionfof Attivating the

five servers Sa@Ql; ati9;a5-AM, ( puinpfes before the targen) 9%‘@&%%?%\6 In; aecardance with #2 of

FIG. 4. Like #1, #3 represents an instructlo_n for activating seven servers Sa001 at 8:55 on January 20 4th
in accordance Wit #1530 FI&c 4o #daepredents an instructionor &étiverirg thelfive ifiGarsérv/ers 5b003

at 9:20 AM (10 grinytes hefprethe: target) on January 1L, which isthe,next business.day, of January

10th of FIG. 3, in accordance with #6 of FIG. 4. #5 represents an instruction for activating the ten servers
Sa001 at 25 11100°¢30 Mindfes before thetargeét; dn Jasu&S Eath WHieh IS v piedolis busiréss day of

Jgnuary 1ysh ok, 3, igoa%gorggnggéggi;%fg QEIG A0 reRigsents ?najaswgﬁom%ac%a@ﬁg the ten
virtual servers Sb001 at 11:40 AM (20 minutes before the target) on January 25th, which is the next
business day of\Jami&y 2430 FI6: 31 abésrdamicecwith¥e of FIG2 4. #7trEprésentsSan Hstruction

for activating the fiyedrtyahservess 52002 at-8: 15 AMA5mines hefore the target)an Jaguary 31st of
FIG. 3 in accordance with #5 -19-

Furthermore, the above-described time and date (8:55) at which the
instruction is transmitted may be set to be earlier for providing
15 extra margin.

Similarly, #2 represents an instruction for activating the
five servers 5a001 at 9:55 AM (5 minutes before the target) on the
same day in accordance with #2 of FIG. 4. Like #1, #3 represents
an instruction for activating seven servers Sa001 at 8:55 on January

20 4th in accordance with #1 of FIG. 4. #4 represents an instruction
for activating the five virtual servers Sb003 at 9:20 AM (10 minutes
before the target) on January 1llth, which is the next business day
of January 10th of FIG. 3, in accordance with #6 of FIG. 4. #5
represents an instruction for activating the ten servers Sa00l at

25 11:00 (30 minutes before the target) on January 14th, which is the
previous business day of January 17th of FIG. 3, in accordance with
#3 of FIG. 4. #6 represents an instruction for activating the ten
virtual servers Sb001 at 11:40 AM (20 minutes before the target)
on January 25th, which is the next business day of January 24th of

30 FIG. 3, inaccordancewith #4 of FIG. 4. #7 represents an instruction
for activating the five virtual servers Sa002 at 8:15 AM (15 minutes

before the target) on January 31st of FIG. 3 in accordance with #5



of FIG. 4. Even if there is a difference between the prediction and an actual result as a result of the
above-described control, the difference is recorded as the monitoring information 54 and can be 5
reflected in later scheduling. For example, the predicted activation time (T) is corrected (updated), and the
time and date of the actual schedule information 53 is d8rrected to be forward/backward in accordance
with that. Therefdre; procdssing efficiency can be gradually improved. 10As a modification example, the

actual schedule informatian 53:may.have a cogfiguiation.coptrolied by, spegiiving the nuropar of the virtual

servers to be activated and the number of the virtual servers to be stopped in accordance with the target
system. [VirtualeSénael Activation Fime] 18Supplementdl desbrpton's ik begglvere to-thel actiVation time

(T) of the virtual;server. Far example, i a.certain, publig gloyd A, activation, (frgmavhen ap insgruction is

given until an activation completed state is obtained) of a certain virtual server A requires 15 minutes
(T=15 minutes)r fritéAtdl AechanismsSAcluding 20lactiationfimechanisinscor thHe ke of sdttdlsservers are

different depending;Qn vaggus types-gf public,clotds, and the.ahoye-deseriped activation time £T) is also

different depending on conditions such as loads at that point. Further, the activation time (T) is different
depending on tiké gedtaphital pbsitich atwkich thé 25 ity of e publicebtdds tesent, o

communication distances g glignisand ofbers. In genefal, the ahove-descripsdactyationdimg(T) is
difficult to be predicted from outside and is indefinite. In this system, as one of characteristics, the
above-describedifdctivatipatirae{ Ty $s ebtréd {for@kirmpies the monitoring unit 30 13, (f) of 52 of FIG.

4) and is reflected to S%hoecé“'M}Qj%_ﬂ&%@%ﬁdél%n%ﬂ‘ﬂgltN@fgc%%?iﬁ%%lye&?ﬂée%@gﬁ%q date relative
to the target value set by the client is generated for an actual schedule with taking the amount of the

predicted activatiomameé T Firmtc-eoRdiBBFatioR TRGS [italsie valerRamtiol 1§ fehlifedBRERSA result,
efficient busme%%@'@@%@@ %&U@r@k%@@ée%%%ated and the number of the virtual

servers to be stopped in accordance with the target system.
[Virtual Server Activation Time]
15 Supplemental descriptionswill be given to the activation time
(T) of the virtual server. For example, in a certain public cloud
A, activation (from when an instruction is given until an activation
completed state is obtained) of a certain virtual server A requires
15 minutes (T=15 minutes). Internal mechanisms including
20 activation mechanisms or the like of virtual servers are different
depending on various types of public clouds, and the above-described
activation time (T) is also different depending on conditions such
as loads at that point. Further, the activation time (T) is
different depending on the geographical position at which the
25 facility of the public cloud is present, communication distances
to clients and others. In general, the above-described activation
time (T) isdifficult to be predicted fromoutside and is indefinite.
In this system, as one of characteristics, the above-described
activation time (T) is obtained (for example, the monitoring unit
30 13, (f) of 52 of FIG. 4) and is reflected to scheduling by the
scheduler unit 11. More specifically, earlier time and date

relative to the target value set by the client is generated for an



5[Dynamic Scale Control] Supplemental descriptions will be given to the dynamic scale control. The
monitoring unit 13 obtains a dynamic resource state of the target system (2) by the monitoring information
(a3) and records it as the monitoring information 54. As an additional 10 function of the present system,
the scheduler unit 11 can add the dynamic scale contraPwithin a predetermined range to the basic static
scale control byetheovittust sefveecontrdl tmitiT witte referentetd tHeeinformationbiihieldytdmic resource

state of the above:gesgribed,monitoring infommation 54 and based en the 15 determinatin of the state.
di i

More specifically, in addition to the static scale control based on 51 and 52, the scheduler unit 12 carries
out a process of geheratihg thelagtual schedute infofrmationtbPuswhich thecalsevie-deseriBetidynamic
scale control has; heen reflected. In a case in which this additional function is used (usage thereof 20 can
be selected/set by the Ul unit 14), in view of the actual state (actual result) of the virtual servers 21 of the
target systém (2) by thé Bratiendcalecortrél @tteertain time/date timing, the adjustment to increase and

decrease the number of the viualiservers 21:t0:he operatad,at naxtand following fime/date fimings can

be 25 made within a predetermined range. By virtue of this, the state of resources and others can be
improved. Consistehlg ;- thisTizcom e basis ef tHel static s&ile ‘contolyasst enthecatidal séhiédule

information 53, apdithe dynasic scale conirof is,ysed as, SUpPOLL, [Efeats.and otfersL30Ag described

above, according to the present embodiment, it is possible to ensure sufficient effects in processing
efficiency and |6&¢ efispersibnaihdtbperadility of 5)Sterns andxservitesin -21s réfatisAto thesthle control

of the virf[q@I SeRE( é%%ﬁ”gﬁtbﬁésﬁé@%ﬁ%r System.such, éﬁéBSl@'%@@UﬁZ aneégf&sﬂ@é system
has a unique function of determining the actual schedule (53) for the static scale control in accordance

with the calend&¥ (S1)ighF5ahe sehedrd defifitioh B2 eeAresmpangetie séale dfarévirual

servers 21 of thedtarget system (2).6an.be gifectively;contralled.inaccardapee with, the ¢alepday, (51) and
the schedule definition (52) set by a person responsible of the client company or the like, and efficiency of

ﬂmabugnessFHB@@@@g@gﬁdqﬁh@ng information of the dynamic resource state of the

above-described monitoring information 54 and based on the
15 determination of the state. More specifically, in addition to the
static scale control based on 51 and 52, the scheduler unit 12 carries
out a process of generating the actual schedule information 53, to
which the above-described dynamic scale control has been reflected.
In a case in which this additional function is used (usage thereof
20 can be selected/set by the UI unit 14), in view of the actual state
(actual result) of the virtual servers 21 of the target system (2)
by the static scale control at certain time/date timing, the
adjustment to increase and decrease the number of the virtual servers
21 to be operated at next and following time/date timings can be
25 made within a predetermined range. By virtue of this, the state
of resources and others can be improved. Consistently, this is on
the basis of the static scale control based on the actual schedule
information 53, and the dynamic scale control is used as a support.
[Effects and others]
30 As described above, according to the present embodiment, it
is possible to ensure sufficient effects in processing efficiency

and load dispersion and operability of systems and services in



10 of the client company can be improved. In the case of conventional dynamic scale control, conditions
such as schedules of the client company do not match, so that processing efficiency is deteriorated in
some cases, but sufficient effects and operability can be ensured by using the static scale control of the
present system. 15 In the present system, the actual séhedule (53) to which the server load (for example,
load peak time/date)tofthettargee systam (@) ancbthes ctivatiohrtirne T of the virbak 8eredfs=2E have

been taken into,consideration.and reflected.can.be,automatically generated fo realize, the effective static

scale control. Since the 20 instruction (a2) of activation is transmitted at the time and date earlier by the
delay (T) with régpeet tortherargentimecanddatet tenspecificdsuatberof thehdduaksédersican be made

in the activatedstateat the target ime apd date, 1o the conventiona), general.statig scaje conirgl or

schedule 25 control, the scale (for example, the number) of servers is only fixedly changed simply in
accordanceé witli zepredetdmih etk (specified) séhadulé (fife andbtey,camtsgaletéonticlrdccoréling to

characteristics gych as hysiness,days.and nanbysipess days of.egch gfient cqmpanpy and gharacteristics

of business processes is 30 not carried out. Therefore, the problem that efficiency of business processes
of the like is lowreldue 85 influeiterstionds and the aetivaticndinte (P)arcunsd He openatilime of

particular busingss ;days gannet pegwellhandled, Onythe other-hand, the unigue static sealg santrol which

has taken the conditions and characteristics of each client company into consideration is realized in the
present emboditderit antlitfs passibie fo- hanaRy thie abboelthesscribed processes and others

10 of the client company can be improved. In the case of conventional
dynamic scale control, conditions such as schedules of the client
company do not match, so that processing efficiency is deteriorated
in some cases, but sufficient effects and operability can be ensured
by using the static scale control of the present system.

15 In the present system, the actual schedule (53) to which the
server load (for example, load peak time/date) of the target system
(2) and the activation time (T) of the virtual servers 21 have been
taken into consideration and reflected can be automatically
generated to realize the effective static scale control. Since the

20 instruction (a2) of activation is transmitted at the time and date
earlier by the delay (T) with respect to the target time and date,
the specified number of the virtual servers can be made in the
activated state at the target time and date.

In the conventional general static scale control or schedule

25 control, the scale (for example, the number) of servers is only
fixedly changed simply in accordance with a predetermined
(specified) schedule (time and date), and scale control according
to characteristics such as business days and non-business days of
each client company and characteristics of business processes is

30 not carried out. Therefore, the problem that efficiency of business
processes of the like is lowered due to influence of loads and the

activation time (T) around the opening time of particular business



5 problem. In the foregoing, the invention made by the inventors of the present invention has been
concretely described based on the embodiments. However, it is needless to say that the present invention
is not limited to the foregoing embodiments and various 10 modifications and alterations can be made
within the scope of the present invention. The present invention can be utilized for a client company
information processingasysténia choud tontputihg systéme art-imtegrated  momitoringsystehs, tard others.
15 Whatis claimed is: . J, A yirtyal server.controlsystem that cantrols virfual servers opetatedn a target
system by using information processing of a computer, the virtual server control system comprising: 5 a
first processingunit 2isdt edhded: curep process ofsetting catdndar irforasatioredf anclieatcompaity, which
utilizes the target system. by a sefter;anda process of setting gefinition information far gepeating an
actual schedule for scale control of the virtual servers by the setter; 10a second processing unit that
carries out a schedbhisg process of generating actual schedule information for the scale control of the
virtual servers with refeyencg to-the.calepdar information and the defigition.infynation,.apd aghird
processing unit that carries out a process of 15 transmitting an instruction of the scale control to the virtual
servers of the targretsysternaespecified imeldme tinngis aetvrdaneewited deseaptiomofithe actual
schedule informatign, ;. \wherein dhe calendar information ingludes information ofibusiness.days and

non-business days of the client company,
invention is not limited to the foregoing embodiments and various

10 modifications and alterations can be made within the scope of the
present invention.
The present invention can be utilized for a client company
information processing system, a cloud computing system, an
integrated monitoring system, and others.

15



20 the definition information includes information of target virtual servers, time/date definition, and the
number of the virtual servers of the scale control, and the actual schedule information includes
information of time and date, the target virtual servers, and the number of the virtual 25 servers of the
scale control. 2. The virtual server control system according to claim 1, further comprising: a fourth
processing unitthat mighiteks &nwdrking and a state 30 of the virtual servers of the target system and
records monitorng informatiqn, wherein the manitaring information dngludes.a least either.one. of an
actual value and a prediction value of load or resourcé of the virtual servers, and the second
processing unit@agiesteut a schetaling proressof genesating thé achadl seherlide fffermation With
reference to thecgrﬁggtgggringlj{gow@ygg S0.as {a achjgve the gg}@@g{ o&;%ﬂ@i@ll%ervers of the scale
control in consideration of the state of the load or resource of thé virtual servers of the target system.

3. The virtual server contfolsysteny aeesrdingoidlaimal, tofufhercomprizingess o feaithprecessing
unit that monitogs, awarking.and a-state. of the virtual seryers of thetarget system and, recgrds.monitoring
information, wherein the monitoring information includes at least either 15 one of an actual value
and a predictior? Vafrlof Rétivaiort Gnme of theovires 8etvers tand g defiasééondiprbeessinginit carries
out a scheduling progess of generating the-actual sghedule information, with yefgrenge to the, monitoring
information so as to achieve the time and date in 20 consideration of the activation time of the virtual
servers of the t&jetsystetd. the4 SThéSdrtual server control system according to claim 1,

10 a second processing unit that carries out a scheduling process

of generating actual schedule information for the scale control of
the virtual servers with reference to the calendar information and
the definition information; and

a third processing unit that carries out a process of

15 transmitting an instruction of the scale control to the virtual
servers of the target system at specified time/date timing in
accordance with a description of the actual schedule information,

wherein the calendar information includes information of
business days and non-business days of the client company,

20 the definition information includes information of target
virtual servers, time/date definition, and the number of the virtual
servers of the scale control, and

the actual schedule information includes information of time
and date, the target virtual servers, and the number of the virtual

25 servers of the scale control.

2. The wvirtual server control system according to claim 1,
further comprising:
a fourth processing unit that monitors a working and a state
30 of the virtual servers of the target system and records monitoring
information,

wherein the monitoring information includes at least either



wherein the time/date definition of the definition 25 information includes information for defining a
particular business day, a particular non-business day, a particular day of a week, a particular calendar
day, and particular time as types and can be arbitrarily set by the setter. 30 5.The virtual server control
system according to claim 1, wherein the definitior®hformation includes information for defining
working on a nombusiness daylandvalutheiformationifor defining working oach on-basiness day
includes no cong@l%gcygggu%e%%g@ a preyious business day, and execution on a next business
day as types and can be arbitrarily set by the setter. 5 6.The virtual server control system according to
claim 1, wherein thHedefiritiondnforarstioh intlvdes irformatonwt preslidted wctivatipnairme of the

target virtual sepyers.and can be qibitrarily set by the,setter and, 19in,the sgheduling process. the second

processing unit generates the actual schedule information so as to set the time and date earlier by the
amount cofrespoidinig Io tiie prédicred aetivationtirhe. ash2.ave Virtidl gepger edntrbesystemiatcording to

claim 1, further comprising: A fourth progessing; wnit thatmopitors,a werking and astate of the virtual
servers of the target system and records monitoring information, 20wherein the definition information
includes informafiéA gfr resource of the virtual servers of the target system.

3. The wvirtual server control system according to claim 1,
10 further comprising:

a fourth processing unit that monitors a working and a state
of the virtual servers of the target system and records monitoring
information,

wherein the monitoring information includes at least either

15 one of an actual value and a prediction value of activation time
of the virtual servers, and

the second processing unit carries out a scheduling process
of generating the actual schedule information with reference to the
monitoring information so as to achieve the time and date in

20 consideration of the activation time of the virtual servers of the

target system.

4. The virtual server control system according to claim 1,
wherein the time/date definition of the definition
25 information includes information for defining a particular business
day, a particular non-business day, a particular day of a week, a
particular calendar day, and particular time as types and can be

arbitrarily set by the setter.

30 5. The virtual server control system according to claim 1,
wherein the definition information includes information for

defining working on a non-business day, and



a virtual server range of a case in which dynamic scale control is added and can be arbitrarily set by the
setter, and when the dynamic scale control is added, the second processing unit generates the actual
schedule information with reference to 25 the monitoring information so as to carry out adjustment to
increase and decrease the number of the virtual server® of the static scale control within the virtual server
range in the scheduling process8rAvirtnalfservés tontrod pregraim thatcentrolsvinsahservets 30

operated in a target system by ysing informatian, progessing;of a.sompulter, e virtualserver control

program comprising: a first program that carries out a process of setting calendar information of a client
company, whickudilizesthetargensystent, by aisetrsr dad a process ehsetting lefefinition iaformation for
generating an ascg&alb%ph(_qgjéjl% far.scale control of the virtual servers by the setter; 5a second program
that carries out a scheduling process of generating actual schedule information for the scale control of the
virtual servers with reference to the calendar information and the definition information; and a third

program that cagrjes Obﬂk?ep(ﬂqeé?aqf tg%@%@itti@gntrol system according to claim 1,

wherein the definition information includes information of

predicted activation time of the target virtual servers and can be
arbitrarily set by the setter, and

10 in the scheduling process, the second processing unit

generates the actual schedule information so as to set the time and

date earlier by the amount corresponding to the predicted activation

time.

15 7. The wvirtual server control system according to claim 1,
further comprising:

a fourth processing unit that monitors a working and a state
of the virtual servers of the target system and records monitoring
information,

20 wherein the definition information includes information of
a virtual server range of a case in which dynamic scale control is
added and can be arbitrarily set by the setter, and

when the dynamic scale control is added , the second processing
unit generates the actual schedule information with reference to

25 the monitoring information so as to carry out adjustment to increase
and decrease the number of the virtual servers of the static scale

control within the virtual server range in the scheduling process.

8. Avirtual server control programthat controls virtual servers
30 operated in a target system by using information processing of a
computer, the virtual server control program comprising:

a first program that carries out a process of setting calendar



10 an instruction of the scale control to the virtual servers of the target system at specified time/date
timing in accordance with a description of the actual schedule information, wherein the calendar
information includes information of business days and non-business days of the client company, 15 the
definition information includes information of target virtdl servers, time/date definition, and the number of
the virtual serversfofithe tscale cortroll et compevactual sthetlule Fferaticrrinehides irfermation of

time and date, the target vigpal §ervers, and the pumheraf e yitygl 20 sgruers of ihe.sgale gentrol.

generating an actual schedule for scale control of the virtual
servers by the setter;

5 a second program that carries out a scheduling process of
generating actual schedule information for the scale control of the
virtual servers with reference to the calendar information and the
definition information; and

a third program that carries out a process of transmitting

10 an instruction of the scale control to the virtual servers of the
target system at specified time/date timing in accordance with a
description of the actual schedule information,

wherein the calendar information includes information of
business days and non-business days of the client company,

15 the definition information includes information of target
virtual servers, time/date definition, and the number of the virtual
servers of the scale control, and

the actual schedule information includes information of time
and date, the target virtual servers, and the number of the virtual

20 servers of the scale control.



