WO 2009/099694PCT/US2009/030283 1 MANAGING COMPONENT PROGRAMS WITHIN A
SERVICE APPLICATION BACKGROUND 10001]Typically, software applications arc written to allow
for many deyi@a808Pfadom in their configuration. When leveraging this cHGEAIS0302¥ous users
are able to set up a particular software application to perform in a manner that is specific to each of the
users. Thus, these freedoms incorporated in a single software application enable the software
application to produce disparate results. [0002]This type of software application is utilized by

application-service rovider‘os;'éASPs that allow users to remotely manipulate the application via the
rernet. ool ANRENG SRR E RS R TR SR RIG S BT
performance requirements to the ASPs to marﬁg%%%@#to the application. Further, most
software applications include separate underlying elements that must be individually identified and

manually progjggrined so Halihe Softyrareanl Bl 100N SYRIRSS ANGIRKIOLMANGS IRQLEN3ENtS.

The process of manually programming the underlying elements according to received performance

requirementsgs JalariNiROs VG RO EHA-PIPRS, REEAIGINDIM s ad e eiing fonaysigaizing a

software application introduces brittleness into the provision of the software application from the ASPs.

These shortcomings, Qf ImaRHARIAEIARNINE AR IIBHGAVNEA M P WIS REHSELS 818 of

continually offering, and changing, their respective performance requirements. SUMMARY [0003]This

Summary is Pﬁ@‘ﬂgéigtoﬁﬁﬁé‘?%&% FRIGGRIS iﬂc@xﬁm}ﬁﬁ%ﬂ fé)giﬂéréagoftware application enable the
software application to produce disparate results.
[0002] This type of software application is utilized by application-service
providers (ASPs) that allow users to remotely manipulate the application via the Internet.
Because the software application includes degrees of freedom, the user may provide
performance requirements to the ASPs to manually program into the application. Further,
most software applications include separate underlying elements that must be individually
identified and manually programmed so that the software application may express the
performance requirements. The process of manually programming the underlying
elements according to received performance requirements is labor-intensive and error-
prone. Accordingly, this ad hoc method for customizing a software application introduces
brittleness into the provision of the software application from the ASPs. These
shortcomings of manual programming are exaggerated when a multitude of users are

continually offering, and changing, their respective performance requirements.

SUMMARY

[0003] This Summary is provided to introduce concepts in a simplified form that
are further described below in the Detailed Description. This Summary is not intended to
identify key features or essential features of the claimed subject matter, nor is it intended

to be used as an aid in determining the scope of the claimed subject matter.



are further described below in the Detailed Description. This Summary is not intended to identify key
features or essential features of the claimed subject matter, nor is it intended to be used as an aid in
determining\$e288p¥ekthe claimed subject matter. WO 20091099694 P CAYIS3289/080883 2
10004]Embodiments of the present invention provitle a service-modeling approach that reduce the
shortcomings of manual programming by providing a structure (e.g., instantiation scheme) for

automatically; jgapging CoppanaRIRIOGaMSHLRIA ﬁ@&ﬁﬂﬁ?p"i‘@ﬁ'&‘e%@%%%%@iﬁ% ApbAge

model. Initially, a trigger to instantiate the component programs within the service application is

detected. In ePOMEhtirigERhis Pares AnaNIRFIcRHARS 8. ChR0uRI AlYRl@hioad on the

service application (e.g., by monitoring traffic at a website hosting the service application), or an

indication of &,changad tAR-SRSCIfiFatRRS MILRIR HSRRIRS OABLIRA PYRAMRNIRGNS &rvice

service-description contract established between an application-service provider and a client).

10005]Incideny tg ASIGEUBSLHIG FIRPLTFORUGHIRIPN FRIUNGS AtR S G tERHAM: R SRERIBEAUANS of

the service model, where the configuration settings (e.g., addresses of component programs,

algorithm idepfifigrenSenviGe 1RcALNSe MSNEMTEIOHERE RAIr 853G hR, IHR) B ttiliz et

configure parameters within the component programs. In one instance, the component programs are

deployed at vaiqusicaIBRIING S5Vvigasyithin 2 ot eenisldhat execesthe savisRARRlicatign. In

another instance, previously established component programs residing on various computing devices

are identified, asgingavaiabladar Dstaptiatintint Nese deRlQysg aRRndeRtified cararBRest o

programs are configured according to an instantiation process that includes the following logical steps:

accessing m%ﬁ§r£§‘egto RO siuEatienmapiaisiurevRanheRIViNg fasnalizedivalugs om-he-
configuration settings according to the transformation map, automatically propagating formalized

values througlgutt Hie - eFARABEL S RHAMBHASH NI NPRMFIRIS FAUSCHRANGLRG 1O heifarmalized
values according to the structure map, and installing the formalized values at the appropriate

parameters. Jpg3pbust ingiRIAHAD RERGERSCABTIGWRS, tREnFRIMRABENLRIRK amsauaRatigally, thus,
substantially reducing the shortcomings (discussed above) inherent in manual programming. WO

2009109969%&5&@89@&4@%@%sewice model, where the configuration settings (e.g., addresses of

component programs, algorithm identifiers, service locations, memory-resource addresses,
and the like) are utilized to configure parameters within the component programs. In one
instance, the component programs are deployed at various computing devices within a data
center that executes the service application. In another instance, previously established
component programs residing on various computing devices are identified as being
available for instantiation. These deployed and/or identified component programs are
configured according to an instantiation process that includes the following logical steps:
accessing maps (e.g., transformation map, structure map), deriving formalized values from
the configuration settings according to the transformation map, automatically propagating
formalized values throughout the component programs, locating parameters corresponding
to the formalized values according to the structure map, and installing the formalized
values at the appropriate parameters. This robust instantiation process configures the
component programs automatically, thus, substantially reducing the shortcomings

(discussed above) inherent in manual programming.



3 BRIEF DESCRIPTION OF THE DRAWINGS [0006]JEmbodiments of the present invention are
described in detail below with reference to the attached drawing figures, wherein: 100071FIG. is a
block diagraPX0aHeRethplary computing environment suitable for use in ifoEHEMMPEFbodiments
of the present invention; [0008]FIG 2 is a block dia§jram of an exemplary computing system suitable
for use in implementing embodiments of the present invention; [0009]FIG. 3 is a flow diagram showing

a method for managing componegis iithif & 58768 RADECRIEREA/NFIgg o a service model, in

accordance with an embodiment of the present invention;
[0006] Embodiments of the present invention are described in detail below with

reference to the attached drawing figures, wherein:

[0007] FIG. 1 is a block diagram of an exemplary computing environment suitable
for use in implementing embodiments of the present invention;

[0008] FIG. 2 is a block diagram of an exemplary computing system suitable for
use in implementing embodiments of the present invention;

[0009] FIG. 3 is a flow diagram showing a method for managing components
within a service application according to a service model, in accordance with an
embodiment of the present invention;

[0010] FIGS. 4 and 5 are flow diagrams showing methods for installing the
formalized values into appropriate parameters of the component programs; and

[0011] FIG. 6 is a flow diagram a method for responding to a trigger event, in

accordance with an embodiment of the present invention.

DETAILED DESCRIPTION

[0012] The subject matter of embodiments of the present invention is described
with specificity herein to meet statutory requirements. However, the description itself is
not intended to limit the scope of this patent. Rather, the inventors have contemplated that
the claimed subject matter might also be embodied in other ways, to include different steps
or combinations of steps similar to the ones described in this document, in conjunction
with other present or future technologies. Morcover, although the terms “step” and/or
“block” may be used herein to connote different elements of methods employed, the terms
should not be interpreted as implying any particular order among or between various steps
herein disclosed unless and except when the order of individual steps is explicitly

described.



[0010]FIGS. 4 and 5 are flow diagrams showing methods for installing the formalized values into
appropriate parameters of the component programs; and 100111FIG 6 is a flow diagram a method for
responding W29§¢ePe&¥en accordance with an embodiment of the preserRGNVEBHWAIBRIBAILED
DESCRIPTION 100121The subject matter of embddiments of the present invention is described with
specificity herein to meet statutory requirements. However, the description itself is not intended to limit

the scope of ppent. RaGHHIMYESIAIR NANEGONRBRIRIEIR e Hafa sybiesimafer

might also be embodied in other ways, to include different steps or combinations of steps similar to the

ones describeghin this doeHPeRLIR RERINEHAN WL the MesERLRE MU e tRRanQlagiss. Margover,

although the terms step” and/or "Hock™ may be used herein to connote different dements of methods

employed, thg ierms.shald, ngi-be ipferpetedasiimRIBMANE PAFHAUI LB FRMONERERESGEN

various steps herein disclosed unless and except when the order of individual steps is explicitly

described. V%Q&QQ?&@@%%%%@&&%B&%Q@B@%%S within a service application according to a

service model. Initially, a trigger to instantiate the component programs within the service
application is detected. In embodiments, the trigger is based on an indication of a change
to a level of load on the service application (e.g., by monitoring traffic at a website hosting
the service application), or an indication of a change to the specifications within a service
model (e.g., by amending the service-description contract established between an
application-service provider and a client).

[0014] Incident to detecting the trigger, configuration settings are extracted from
the specifications of the service model, where the configuration settings (e.g., addresses of
component programs, algorithm identifiers, service locations, memory-resource addresses,
and the like) are utilized to configure parameters within the component programs. In one
instance, the component programs are deployed at various computing devices within a data
center that executes the service application. In another instance, previously established
component programs residing on various computing devices are identified as being
available for instantiation. These deployed and/or identified component programs are
configured according to an instantiation process that includes the following logical steps:
accessing maps (e.g., transformation map, structure map), deriving formalized values from
the configuration settings according to the transformation map, automatically propagating
formalized values throughout the component programs, locating parameters corresponding
to the formalized values according to the structure map, and installing the formalized

values at the appropriate parameters.



10013]Embodiments of the present invention relate to methods, systems, and computer storage media
having computer-executable instructions embodied thereon that, when executed, perform methods in
accordanceWaB@AMIIEMhents hereof, for automatically managing compon@6iTi¥sgtefsdoatshin a
service application according to a service model. Ifitially, a trigger to instantiate the component
programs within the service application is detected. In embodiments, the trigger is based on an

indication of gygiange to a AYel@Ahlagdinn & SRMICEARPIIGAIRD IF Ho HEBANIOURGHATIGELE

website hosting the service application), or an indication of a change to the specifications within a

service mmedx(@-&r’rﬁb{r@r@&ﬁﬂ{ﬂgrt%r%% Vﬁ@d@ﬁﬁﬁ@ﬁ?@oﬁ%ﬂ%&%@@%@%ﬁ%{?&w&@é'i‘l'i‘oodied

application-service provider and a client). 100141Inc dent to detecting the trigger, configuration

settings are eURAGILHIOM R SREGHEAIROFRHINE SRMIRE AOHRI YNGR SORBLIaliapsifitings

(e.g., addresses of component programs, algorithm identifiers, service locations, memory-resource

addresses, apg,henlke)idin Yo o Gonigide RRAMSIAE AINRIE SR PPREThARA SR one

instance, the component programs are deployed at various computing devices within a data center

that executegthe snee LRRIGEP 040 %Qm@r_é&%%%@Csp@r@meﬁ,slvvﬁét@ttﬁéh?&\segﬂngrm&ira;pgrams
residing on various computing devices are identified as being available for instantiation. These

deployed and{pi jdetifie6APARIR L RRIAA TR AT €LORIUGH ISR iRar iR AB Rt RURR BEQCESS

that includes the following logical steps: accessing maps (e.g., transformation map, structure map),

deriving formgliggd ¥ Qi%%&ﬁ@?,tgﬂﬁgﬂﬁg%ﬂpﬂé%@i@% CINS Y %f&ﬁ?ﬁiﬁﬁ‘@%’?ﬁ o Bahe
automatically propagating formalized values throughout the component programs, locating parameters

correspondingyigithadrunalized ValHe AGROIHRGR N %ﬁquﬁﬁﬁﬁ%ﬁ%a% apdcnsiaiing fhs.fesmslized
values at the appropriate parameters. WO 20091099694PCT/US2009/030283 5 10015]Accordingly,

in one aspectygmbRdimeatsQiihe Bﬁ%ﬁ%@ﬁ@ﬂVQH“Q&@&%&O RN AhNQESLORIPHET Ridagermedia
having computer-executable instructions embodied thereon that, when executed, perform a method for

managing ong Qh Mol £ YraRENEHRIGY ARpTIYiINR SRIMsSHeRPlisstiamacerising daia sedke, model.
The method includes determining a level of load on the service application, where the service

application ingludiagHhalcopBpAaRI AR ANRLAIB QX eHIRRIrRINSQRAr alA FOMEEIN G claviees

within a data center, extracting from the service model configuration settings that can be administered

to the compofiest Riogr anes dep Jetiaiingpsdnsiaatialian piagessfAEMANRFRINGINEResMiee the
application in accordance with the level of the load. The instantiation process includes deploying the

component pregrame Ml thateaka eenissnamtproatisalyRErmgHMeiapislizad NaHias dsrived from

the configuration settings throughout the deployed component programs, and at least temporarily

installing the fernalizgpvalties ipdasiieBOMARNERt KpgraMmsodBErey Riavidingclas funstinnRalisy of the
service application consistent with the service model. In embodiments, the method additionally

includes exegdtingihgpenigedeppisatiahacensdingréhe ppsialiesh forrestizag valuase 10Q&6ka
another aspect, embodiments of the present invention relate to a
formalized values.
[0016] In another aspect, embodiments of the present invention relate to a
computer system embodied on one or more computer storage media having computer-
executable instructions embodied thereon for performing a method for instantiating a
service application by propagating configuration settings to component programs, thereby
promoting functionality of the service application. The computer system includes a first
computing device and a second computing device. The first computing device executes
the component programs that support the operation of the service application. The second

computing device initiates an instantiation process for implementing the service

application according to a service model. The instantiation process includes extracting



computer system embodied on one or more computer storage media having computer-executable
instructions embodied thereon for performing a method for instantiating a service application by
propagatingV¢efupatieH settings to component programs, thereby promotR{grfifzayiandsof the
service application. The computer system includes®a first computing device and a second computing
device. The first computing device executes the component programs that support the operation of the

service applicaign, Fhg.Re e compuing, devicaitiialeran inRtangiatian IBHH%‘ES%%{BHE%EG{%“”Q the

service application according to a service model. The instantiation process includes extracting WO

20091099694b (1452 QRNNZ8 A6 £ABTIGH FHONFREIBGS JIRMLSREGIlications Wihin dg e vise

model, identifying the component programs residing on the first computing device as being available

for InstaniiatinfRicHBAR A RAAMEICFAMANRDSCAMPARETLAIAGIIAS [ESiARIShARBRyFome

of the component programs arc compatible with the configuration settings, automatically propagating

formalized valesdpUyR- UPEHéQ%rﬁBGH&WﬁFEQ?a?ﬁ&tﬁ]Q%ME%@%%%E@W%&%%@%me

programs, and configuring the parameters of the compatible component programs ac

formalized valysn Q01 (Lt nathebasResld clRRdIneRiz #f HiEPIase Rt ImERIgshrelaimia a

computerized method for configuring'component programs of a service application, operating in a data

center, accorging, SR MSIRBHAPIRMRCESMRNERE HOTIRME ZRA BRI HBCIHEGR AI8RSL dPehe

following steps: determining configuration settings by interrogating a service model; accessing the

instantiation sefigmesIwhesstheinsiaptiationsshamedicasasbichyaamponent programs to deploy

in order to satisfy the service model, and where the instantiation scheme provides a transformation

map; deployifgyihg indicated compement RRIRBS I ARIE Y Bt corRutingWavigesuibinthe data
center; converting the configuration settings to formalized values based, in part, on the transformation

map; automagialh @IS UbRenRE formatrRa RS IneHERIBYRISOBIPANGIH RIOGHHINSamd at

least temporarily storing the distributed formalized values in association with the deployed component

programs. 108:81HaY iR RrieflydescHbed aRavely gt afrmhodinants phihe pirsentdavaation, an

exemplary operating environment suitable for mplementing embodiments of the present invention is

described belgwy,dQ0:PIRSIEMINED IR IR SirRyinas i BRNes o diel i ¥ oyl ifidPRiERMara an
service model; accessing the instantiation scheme, where the instantiation scheme
indicates which component programs to deploy in order to satisfy the service model, and
where the instantiation scheme provides a transformation map; deploying the indicated
component programs on a plurality of computing devices within the data center;
converting the configuration settings to formalized values based, in part, on the
transformation map; automatically distributing the formalized values to the deployed
component programs; and at least temporarily storing the distributed formalized values in
association with the deployed component programs.
[0018] Having briefly described an overview of embodiments of the present
invention, an exemplary operating environment suitable for implementing embodiments of
the present invention is described below.
[0019] Referring to the drawings in general, and initially to FIG. 1 in particular, an

exemplary operating environment for implementing embodiments of the present invention

is shown and designated generally as computing device 100. Computing device 100 is but



exemplary operating environment for implementing embodiments of the present invention is shown
and designated generally as computing device 100. Computing device 100 is but WO
200910996 MO TIPAISBIH9/030283 7 one example of a suitable computing RAVFORMEAIRRE is not
intended to suggest any limitation as to the scope &f use or functionality of embodiments of the present
invention. Neither should the computing environment 100 be interpreted as having any dependency or

equirement rglating 1o ABY,?Ne QfiGBBRIBATRIEQ COMRIRRAE Hiptated: HPQrRARMRAgINGNS,Of the

present invention may be described in the general context of computer code or machine-useable

instructions, ingluging soMPMIRBYEARS INSIHIGHARG: YN ABMIRSEAID GOMPRRSBE  Reinarecuted

by a computer or other machine, such as a personal data assistant or other handheld device.

Generally, pregiain: GABIIIRO S IGIHAIREFOHBARR PR HO$ QIR SOMRINSAL, HGRRIEHETeS,

and the like refer to code that performs particular tasks, or implements particular abstract data types.
Embodimentg,of the-BReSRRE SIS Boamticardn or verishRhayiieMm enfigurations, including

hand held devices, consumer electronics, general-purpose computers, specialty computing devices,

etc. Embodinggia|of the inkgifiomibay Jsqike RIacicest ihAisiriuied cormeriing & viienmeaty where
tasks arc performed by remote-processing devices that are linked through a communications network.

[0021]With cephnued refpnes KddGr haeAMPMiBL,AeVGe LRGBS thaldirgetly or

indirectly couples the following devices: memory 112, one or more processors 114, one or more

presentation GRMRIRAN LA G INRYVAH IR HEEIROTERi1 8xQ eampangmiuteloctd & hillstiative

power supply 122. Bus 110 represents what may be one or more busses (such as an address bus,

data bus, or gaabinatipnhesaen dathayabihe varigusbagkaRiFI G viare Skrwarith linss:den the

sake of clarity, in reality, delineating various components is not so clear, and metaphorically, the lines

would more aeehFaiRlM DendreY AN, FRb SRR QNS M FARAEe UaPIERRARIOF@MRONENt
such as a display device to be an I/0O component. Also, processors have memory. The inventors

hereof recogrige bRt suCkbistiRanusrsralsthaatandisierateififements particular abstract data

types. Embodiments of the present invention may be practiced in a variety of system
configurations, including hand held devices, consumer electronics, general-purpose
computers, specialty computing devices, etc. Embodiments of the invention may also be
practiced in distributed computing environments where tasks are performed by remote-
processing devices that are linked through a communications network.

[0021] With continued reference to FIG. 1, computing device 100 includes a bus
110 that directly or indirectly couples the following devices: memory 112, one or more
processors 114, one or more presentation components 116, input/output (I/O) ports 118,
I/O components 120, and an illustrative power supply 122. Bus 110 represents what may
be one or more busses (such as an address bus, data bus, or combination thercof).
Although the various blocks of FIG. 1 are shown with lines for the sake of clarity, in
reality, delineating various components is not so clear, and metaphorically, the lines would
more accurately be grey and fuzzy. For example, one may consider a presentation
component such as a display device to be an I/O component. Also, processors have

memory. The inventors hereof recognize that such is the nature of the art and reiterate that



WO 20091099694PCT/US2009/030283 8 the diagram of FIG. 1 is merely illustrative of an exemplary
computing device that can be used in connection with one or more embodiments of the present
invention. DY¥62918M926%bt made between such categories as "workstation PCIEWRPI943M8D," "hand
held device," etc., as all arc contemplated within th scope of FIG. 1 and reference to "computer” or
"computing device." [0022]Computing device 100 typically includes a variety of computer-readable

media. By W%Meoﬁﬁ%?dﬂ%%f%@' Pt HSB}E@Qﬂu&?e[ﬂ%‘@Fﬁﬁ@&’é&ﬁiﬁﬂf&’éﬁ@ﬁ%g%&@%ﬁ%ﬂ%
Access Memory (RAM); Read Only Memory (ROM); Electronically Erasable Programmable Read Only

Memory (EERRQM) Jask fRamany o ihehsRemasydecinolnoins ptRR AN gl Yﬁé%@{‘f‘oﬂiﬁgs

(DVDs) or other optical or holographic media; magnetic cassettes, magnetic tape, magnetic dis

storage or other MAAREHGHYAGR P \IERBoALAN OIRSHIBGHINT thal,cap-beySRe) to epgafe,desired

information and be accessed by computing device 100. [0023]Memory 112 includes computer storage
media in the frm ot velatilg angl/of-ponyRlatie. e mMAin Mt MERRNoMEYMe remavaligence to

non-removable, or a combination thereof. Exemplary hardware devices include solid-state memory,
hard drives, epfigglilise drivesnSitins @RUpMtIng device 100 includes one or more processors that read
data from various entities such as memory 112 or I/0O components 120. Presentation component(s)

116 present dggadicationsia ek el AR A SIERISGN comARRsizipglude a

display device, speaker, printing component, vibrating component, etc. 1/0 ports 118 allow computing

device 100 tq.Rail0gipglly 0\eplech i AthandeeEminatedinG Hip EAMeRNBNS AR $Rpeahphich may
be built-in. lllustrative components include a microphone, joystick, game pad, satellite dish, scanner,

printer, wirelggsdMICR c81Gs MOZGHT rNNG) QWP BIR, 2eRiprkdiaarRnisissiatsdEiasable

accordance with an embodiment of the present invention, showing a computing system 200 configured
to Programmable Read Only Memory (EEPROM); flash memory or other memory

technologies; CDROM, digital versatile disks (DVDs) or other optical or holographic
media; magnetic cassettes, magnetic tape, magnetic disk storage or other magnetic storage
devices, or any other medium that can be used to encode desired information and be
accessed by computing device 100.

[0023] Memory 112 includes computer storage media in the form of volatile and/or
nonvolatile memory. The memory may be removable, non-removable, or a combination
thereof. Exemplary hardware devices include solid-state memory, hard drives, optical-disc
drives, etc. Computing device 100 includes one or more processors that read data from
various entities such as memory 112 or I/O components 120. Presentation component(s)
116 present data indications to a user or other device. Exemplary presentation components
include a display device, speaker, printing component, vibrating component, etc. 1/0 ports
118 allow computing device 100 to be logically coupled to other devices including 1/0
components 120, some of which may be built-in. Illustrative components include a
microphone, joystick, game pad, satellite dish, scanner, printer, wireless device, etc.

[0024] Turning now to FIG. 2, a block diagram is illustrated, in accordance with an

embodiment of the present invention, showing a computing system 200 configured to



WO 20091099694PCT/US2009/030283 9 manage component programs 201, 202, 203, and 204
within a service application 210 according to a service model. It w 11 be understood and appreciated
by those of BrAiR3/08RAP4N the art that the computing system 200 shown in FIGU32€09{8A283 an
example of one suitable computing system envirorfment and is not intended to suggest any limitation
as to the scope of use or functionality of embodiments of the present invention. Neither should the

computing system,e0R MG INEPERserAR PAMINg Y. gependenay QiteaUramant wairdgaRysingle

component or combination of components illustrated therein. Further, although the various Hocks of

FIG. 2 are showgWiiih ingsdpvifemaks Oft%ﬂtl’)eiﬂﬂ&é}@%og%ﬂéﬁéﬂﬁl‘éc\’é‘t@@ﬁ GRAIP IS POt SO

clear, and metaphorically, the lines would more accurately be grey and fuzzy. 100251The computing

system 200 igglHdR%iR GHEMLEADBHHRRHRY SR HPARNACH FREVICGRIRVECTS 220nBNRA-? data

center 225, all in communication with one another via a network (not shown). The network may

include, With%HItHHl@%Bﬁ{b&fﬂ%S%ﬁéﬁ{%ﬁ%%ﬁﬂéﬁt BRENOIS (ht%h'c?éd%ds’%gw%@ FERIRGINATKS (YVANS).

Such networking environments are commonplace in offices, enterprise-wide computer networks,

intranets, anqrbgBpetals ARG JIROsHindRt Birthe,A&saIRRLIRIRINNLRRGEIRAE] Of

client computing device 215, dependent service providers 220, and data center 225, shown in FIG. 2,

can be any type éﬁrﬁc?ﬁ‘%ﬂ QERvIeR U GRRSdRH %Wl‘% r@%@ﬁeeﬂ@y e 190 daRrgriked Rfove

with reference to FIG. y way of example only, and not limitation, each of client computing device

215, and dep@ngﬁptﬁﬁ?&%&ﬁ%%@ &ZQ&ﬁ‘B‘i&ﬁiénp%E‘S%‘ﬁl[;%ﬁ@h@éﬂﬁfuﬁr%ﬁkftﬁ@rmPF{FrEh@r,laptOD
computer, a handheld device, a mobile handset, consumer electronic device, and the like. In

em bOdimem%lﬂ%(_?gﬁ%@%%@éﬁ%l&%@éﬁmg 2 gellegion of AanRKINg.dadcekOs O tnaghines
capable of executing the service application 210. Additionally, client computing device 215 can further

include a webehrew RIARRIGAIAARZLSETIHAN B RO WL AR LASRGRGR G B2 ARORER3

more accurately be grey and fuzzy.

[0025] The computing system 200 includes a client computing device 215,
dependent service providers 220, and a data center 225, all in communication with one
another via a network (not shown). The network may include, without limitation, one or
more local area networks (LANs) and/or wide area networks (WANSs). Such networking
environments are commonplace in offices, enterprise-wide computer networks, intranets,
and the Internet. Accordingly, the network is not further described herein.

[0026] Each of client computing device 215, dependent service providers 220, and
data center 225, shown in FIG. 2, can be any type of computing device, such as, for
example, computing device 100 described above with reference to FIG. 1. By way of
example only, and not limitation, each of client computing device 215, and dependent
service providers 220 can be a personal computer, a desktop computer, a laptop computer,
a handheld device, a mobile handset, consumer electronic device, and the like. In
embodiments, data center 225 can be a server, a collection of computing devices, or other
machines capable of executing the service application 210. Additionally, client

computing device 215 can further include a web-browser application 230 residing thereon



10 to access service application 210 via wired or wireless network paths to data center 225. It should
be noted, however, that embodiments of the present invention are not limited to implementation on
such compuWe2eiveeee)4but may be implemented on any of a variety of difREEAEAI8HIREDMputing
devices within the scope of embodiments hereof 1§0271As shown in FIG. 2, client computing device
215 is configured to execute web-browser application 230 to access the service application 210.

Service appligafon c1Q,can Be ArGesHEd (1 AeREIUMAIGELMRRNG: ¥IARADEHNCAIGDPat235, or

by way of dependent service providers 220. In embodiments, access through dependent service

providers 22QyjpglHdgs cABYEHINGVEE tREP Ul frrdrD iR e 4R dbareiny dRiralls Hsermirdded

credentials 240 are login data, passwords, or any other information provided by a client to satisfy

security pro@ﬁiﬂl@ﬂ%@ﬁ&ﬁe&%‘éﬁ%ﬂﬂﬁ%@e&@%e@E%‘Gﬁﬁ{%@@@id@ﬁ&ﬂ%nﬁéﬁp&?gﬁ?%@&ﬁ%@gowders

220 exchange credentials 240, within messages 245, with one or more of components 201, 202, 203,
and 204. [00281rRmRPARE NS SRR SREVIGRPIOMIERES f20rIRTSERLRH EXISKDR! to data center

225 and managed by an’entity separate from an application-service provider that maintains service

application 2igpzjpwever, denapdaniSeivice Rigvidesmpal Ry aakie W saordinalr rctilise with the
component programs 201, 202, 203, and 204 by exchanging messages 245 therebetween.

Coordinating@%i_\g{;mslgptxggﬁea%gejﬁﬁm SERUIGEIRIQUASES 289 iRAFLROMBONSBLEOHHNS4BR, 202,

203, and 204 is facilitated by resource locations that target dependent service providers 220. These

resource locatignsare:tyRieaily srtaipiiabed perridingiaSPealficalionaWItin p.aenisedPedelay
[0029]Generally, the service model is an interface blueprint that provides instructions for managing

component PEeQEIRTieR s V7oc2 0 dnaids20%h Of REEYIER ARRIAIUIAR SLAMARRAN e Ehe Revvice

model includes specifications that identify such aspects of managing as which maps to employ during

instantiation; \WHiGRegOMMRUdes conveying user-provided credentials 240 thereto. Typically, user-
provided credentials 240 are login data, passwords, or any other information provided by a
client to satisfy security protocol implemented at dependent service providers 220. In turn,
dependent service providers 220 exchange credentials 240, within messages 245, with one
or more of components 201, 202, 203, and 204.
[0028] In embodiments, dependent service providers 220 are located external to
data center 225 and managed by an entity separate from an application-service provider
that maintains service application 210. However, dependent service providers 220 are able
to coordinate activities with the component programs 201, 202, 203, and 204 by
exchanging messages 245 therebetween. Coordinating activities between dependent
service providers 220 and component programs 201, 202, 203, and 204 is facilitated by
resource locations that target dependent service providers 220. These resource locations
are typically established according to specifications within a service model.
[0029] Generally, the service model is an interface blueprint that provides
instructions for managing component programs 201, 202, 203, and 204 of service

application 210. Accordingly, the service model includes specifications that identify such

aspects of managing as which maps to employ during instantiation; which computing



WO 20091099694PCT/US2009/030283 11 devices to utilize during propagation of component
programs 201, 202, 203, and 204; where the communication paths 246 and 247 between component
programs 28M0 20®/98%4and 204 are located; and any other information th®CAEsTMWLE3 83 particular
way service application 210 will be executed by ddta center 225. In one instance, the service model is
generated, in part, according to a service-description contract established between a client and an

application-squre PIQVIRE! L f A fE SHbPE RGoRe b Bl FSAERUBR SRMKASH the (ieskis prAVIRd with

access to the service application 210, and other software, maintained by the application-service

provider. [003QJEuhet R SRIVIES MRAR! PiRvidg hogks b hs.AescHisalions shat adow ¢pplicit

and explicit configuration settings to be extracted therefrom.In embodiments, implicit configuration

settings proviggy %MCE%QBM@HPQH&’%?-Bth&oEHRRH%%%@%%%E%&B%%Qﬁécﬁa@%i%?'k@rvice

memory-resource addresses) to facilitaie interaction between each of component programs 201, 202,

203, and 204aﬁﬁﬁ'69{i8ﬁhﬁ(ﬁ%ﬁpé’@§£€§u@€c9byd@a‘?§@9ﬁ@¥ SOBVIGRHREONISRS 2 2L BRAMANMHRRPWCES
a

250). Additionally, the implicit configuration settings provide application programming interfaces (APIS)

for consumingApg {FaANs{iRg MESIALSIPLE WREE: IHE RS CURReReisIRRERDY AU thelient

components to communicate harmoniously. In embodiments, explicit configuration settings provide

Instructions (gxg: ,aﬁl%%ﬂlmﬁi@ﬁ@ém%é areleifier aQnfigiaH T YRGS FO-RAIQMGISES wiihin-camyponent

programs 201, 202, 203, and 204 that influence the functionality thereof By way of example only,

specified Cre@ﬁ@ﬁi@%f%mﬁgﬁiﬁlieﬂc&@ genMice @pﬂu@aﬁgﬁl%&%rezmmﬂam&i@éh%f%r,vice
model. Hooks in the service model provide these credentials to the explicit configuration settings,

which distriby{githeicrgdsniialsiticanponeni-ddlosriexpected values. These expected values arc
compared against user-provided credentials 240 that are conveyed from dependent service providers

220 in messg@e3f s Uporripaript @kmessadenddel srRRRRCAARLCRmMPAMRSs YW Hications that

20091099694PCT/US2009/030283 12
allow implicit and explicit configuration settings to be extracted therefrom. In
embodiments, implicit configuration settings provide structural information (e.g.,
component addresses, resource locations, and memory-resource addresses) to facilitate
interaction between each of component programs 201, 202, 203, and 204 and/or other
components (e.g., dependent services providers 220, memory resources 250).
Additionally, the implicit configuration settings provide application programming
interfaces (APIs) for consuming and translating messages between the above components,
thereby allow the components to communicate harmoniously. In embodiments, explicit
configuration settings provide instructions (e.g., algorithm identifiers and other
configuration values) to parameters within component programs 201, 202, 203, and 204
that influence the functionality therecof. By way of example only, specified credentials for
logging a client into service application 210 are memorialized in the service model. Hooks
in the service model provide these credentials to the explicit configuration settings, which
distribute the credentials to component 201 as expected values. These expected values are

compared against user-provided credentials 240 that are conveyed from dependent service

providers 220 in message 245. Upon receipt of message 245, component 201 compares



user-provided credentials 240 against the expected values. If the comparison results in a match, the
client is provided access to service application 210. [0031]Data center 225 is provided for executing
service appNeatapIBI9%mong other things. Service application 210 includB€ H&e089/8#RfFonent
programs 201, 202, 203, and 204 that can be scalfd to usage (e.g., number of client hits per hour) or
by amendments to the service model. Typically, service application 210 is characterized by being

composed of, many Afiere o AMPANOAES 6.t CRTPONEMPIAABMS 2L &iApalonalid#R4) yhich

are similar to traditional applications. In an"'exemplary embodiment, service application 210 manages

the different cOMBORGNIHSHGE SRAHHGSE CATRARERES funaiiandagaier as a combined Internet

service. By way of example, service application 210 is a Hog service that allows a variety of clients to

post commenig3i p particuiprebsites Becayse iigiersodid Meno el ansasdsebciams 2l

accessing the blog service, multiple components arc deployed to which by the blog service to support

its continued QReragions TYESAEOMPRNERIS SRPIHINRIG AR WithyeAch Biagria{unationas@single

application, thus, the deployment and dismissal of components is transparen% to the clients.

[0032]Althoughpnednsiance of thesssrvics.RRlsa @!E?lﬂulﬂ?o‘%ﬁ’e&ﬂ ghawmand,desaied,ithould
be understood and appreciated by those of ordinary s il in the art that multiple service applicafions

may be execyted, witbihs Hatgraetemada. aﬁ%ﬁ%ﬁ?g@&%@%ﬁﬁﬁ&ﬁm PI6SehNERHIBERG ot
escri

limited to those the service application 210 shown an bed. In the embodiments, having more

than one seryicg 2ppligRtion dhe SR ise-AaR SRR And OtBRTRRRYcSBpRIIGa1eNS 100t Sipwn)

may operate independently and/or in cooperation with each other. In one instance, service applications

running COHC%E?QUM)QMKI@@@F@ el 285ﬁaﬁf&meaﬁstieé@&m.p%eaﬁ RGBS 20hbe@en 03, and
204. By way of example only, the set of component programs 201, 202, WO

20091099694RGTUSRA0HRI02RS 432035 and ARLRaN BSSIRNedBY e Serviss nrlication

(e.g., reprovisioned according to usage requirements), or shared between service applications (e.g., a
plurality of sefyicaGPRILANANS ACEAIBINGAIRIGIFRANE RAFBPABE LYy UTUSHpIEeSONiBE i thE slAta

center 225, in embodiments, provide for the interoperability of many interdependent, or independent,
service applicaionsa [BRISHA-ABLARIMEINSs IR ESRISFZARHICINFIPS adimMACHNE pastichl AS first
website. Because there could be potentially thousands of clients all accessing the blog
service, multiple components are deployed to which by the blog service to support its
continued operation. These components coordinate actions with each other to function as
a single application, thus, the deployment and dismissal of components is transparent to
the clients.
[0032] Although one instance of the service application 210 has been shown and
described, it should be understood and appreciated by those of ordinary skill in the art that
multiple service applications may be executed within the data center 225, and that
embodiments of the present invention are not limited to those the service application 210
shown and described. In the embodiments, having more than one service application, the
service application 210 and other service applications (not shown) may operate
independently and/or in cooperation with each other. In one instance, service applications

running concurrently on the data center 225 share the set of component programs 201,

202, 203, and 204. By way of example only, the set of component programs 201, 202,



computing device 255 and second computing device 265, and memory resources 250. Computing
devices 255 and 265 may be any type of computing device, such as, for example, computing device
100 (see FI®WO130®/88%aHnal computer, server, a collection of computing deRACEY S8 82%hachines
capable of executing service application 210. Additfonally, computing devices 255 and 265 are
capable of storing and executing component programs 201, 202, 203, and 204. Component programs

201, 202, 20%0?3‘[‘911%%@@R%c%%\éﬁﬁ?éﬂg&’ﬁ%@&%fc@%ﬁﬂﬁ%){tﬂnc@'@?%ﬁr%tv&’ﬁa%ﬂrﬁécﬁlﬂh%' ¢

managed by service application 210. In embodiments, component programs 201, 202, 203, and 204

are develonerh pLKHSRiARRSING (Y pes ficaiians wilhio IpiReRlGe (padel A.AIR AR One Of

more of component programs 201, 202, 203, and 204 are developed according to a set of rules within

the service modlel R REIIIR IR RME RIS IREPNTIEHS, AUQEIBHAALOHARAPR FRleLBRINEpEat an

update to the configuration settings has occurred. Although four component programs are depicted in
FIG. 2 and descrinsdifieenin, sorhadimenis phis presan} Bventionheniserirle, Wiizing,anyaumber

of component programs to support operation of service application 210. In an exemplary embodiment,
the number osfeg:gmp%#q{gag&g‘rams relates to a level of client load on service application 210, where

the higher the level of the load climbs, the more component programs that are deployed. WO

2009 10996936‘@3(’IUSZOO%@%Q%%&%&QP%LP@&@{&G@@ meRBRICalh IeSiIdR REOMRANGNER{Ograms
201, 202, 203, and 204, or on elements 266 and 275 residing on components 201 and 204,

respectively. &%ﬂﬁﬁ%@;d&%ﬁ@@@ﬁ%@ﬁ@%é%@%xﬁﬁﬂﬁi ngcthat eash Qf&h&é}ﬁ&?%%ﬁ&%a%ﬁ).
internally, thereby refining coordinated performance of the components. Parameters 270 arc

exemplary in (RRMENE NIRRT ThatissalRgueh ceyialpPYRNBHFFIAL RROVE ARBPRCITG:

component programs or elements, embodiments of the present invention contemplate zero to many

parameters f@;’%ﬁ?ﬂf@%?&bﬁ%ﬁﬁ%@e@@@ﬂ@?@é@@@ia 15,05 2L ME ksim [RRSORUROLY dE1RRUIGES 250
typically reside on data center 225 and are configured to store data. In embodiments, memory

resources 25 iasasshablefor epeaidnangalithe E@ﬁﬂ@l@t%&eéﬂébﬁﬁﬁg%ﬁ%éh@ﬂdﬁ%&ﬁoﬁ willpbe
n

understood and appreciated by those of ordinary skill in the art that the data store the data store

250 may be configdrable anfip@hinciedrany safaraatien ralevapinexecuien of srrviseapplication
210. The content and volume of such information are not intended to limit the scope of embodiments

of the presenddruRian proamnwa IFeshenohoughiiustieterhsadsiieigaihdenendent sgmaeaent,
memory resources 250 may, in fact, be a plurality of data stores, for instance, a database cluster. In

addition, the dedacatp6ag VBRMYNPEROMCES AR ISASCESHIPORAN FRIDRONEMPEREIAMS LY 702,
203, and 204. In one embodiment, the configuration settings are provided with memory-resource

addresses thadpRIFMIP SIS @GITIAE Oh cHBRENEMD oaiFHs30p02P2n2081 areh 2083t Qiiacage semory
resources 250, or another appropriate memory allocation, in order to access data therefrom. [0036]In

operation, seg¢icaapeRlicationi2ih iscnfigigrad o RMAIR EORRANENhPragkarasm®ide 202n 2% and
204. One aspect of managing involves establishing and
instance, one or more of component programs 201, 202, 203, and 204 are developed
according to a set of rules within the service model that permits parameters 270 to
reconfigure automatically upon determining that an update to the configuration settings
has occurred. Although four component programs are depicted in FIG. 2 and described
herein, embodiments of the present invention contemplate utilizing any number of
component programs to support operation of service application 210. In an exemplary
embodiment, the number of component programs relates to a level of client load on service

application 210, where the higher the level of the load climbs, the more component

programs that are deployed.



configuring component programs 201, 202, 203, and 204 upon detecting a trigger event. The trigger
event alerts service application 210 to instantiate component programs 201, WO
200910996 MO TIPAIEBIH9/030283 15 202, 203, and 204 within service apBRIALSHPIBAIIN
detecting the trigger event. In embodiments, the trldger is based on an indication of a change to a level
of load on service application 210 (e.g., by monitoring traffic from one or more client computing device

215), or an ingiggfion of a gaangedn, t@ﬂ)%@?f‘éEiﬁé‘tigﬁaé’\éﬁ"&’&ﬁp%ﬁ{é’ﬁ‘ﬁ%ﬂ&@Q%(Q(H-; pamandipg the

service-description contract established bétween an application-service provider and a client), as more

fully discusseghhelgwwithdaarensestad S8 AORRTIRGIdRNhR SelgcHn tha tigger. grnfiguration

settings 280 are extracted from the specifications and or hooks of the service model. Generally,

configuration SEilngs, 250 JAIEALE R QP& b RRAGNY ARAGEHARPICAURRS A ANHRREOCHEARTTS,

configuration settings 280 can be implicit or explicit configuration settings, as more fuily discussed

above. In parielay INSIANGES GORTIAMARIIQR SEHINGR 280 INRUAE ARSKESSES H.comparentpragrams,

algorithm identifiers, service locations, memory-resource addresses, or any other data-string utilized to

configu_re parawﬁﬁWﬁH&pgﬁwwﬁ%@é@%ﬁ}%}@ﬁﬁ&& denfik é}%ﬁ{%%’éré?@@){d’%{‘pn
extracting configuration settings 280, component programs 2W, 202, 203, and 204 are established to

meet the loadpsaifRly e pRRaledRUMER MpdelcRkifd, 2B BHRRHERASAT Rt PEIIALRE thARRIGHIoN of

service application 210. In one instance, establishing component programs 201, 202, 203, and 204

includes deploy{RgpMRPIBRNEPRY ?a%t&%%e%%ng%%a&vﬁ{@%rﬁ@aﬁemirpeogfaﬂge%@%

and 265 within data center 225. In another instance, establishing component programs 201, 202, 203,
and 204 incluggs ddantifying as being available for instantiation previously-established component
programs residing on various computing devices 255 and 256 and are identified. Although two

different way§o@R§ptablishing£RMPABEIMU-BEO T3NS EALaIRP 23, 3R &4 RaNRDEETs SRV

should be understood and appreciated by those of ordinary skill in the art that other methods for

establishing configured to store data. In embodiments, memory resources 250 is searchable for one or
more of the items stored in association therewith. It will be understood and appreciated by
those of ordinary skill in the art that the data stored in the data store 250 may be
configurable and may include any information relevant to execution of service application
210. The content and volume of such information are not intended to limit the scope of
embodiments of the present invention in any way. Further, though illustrated as a single,
independent component, memory resources 250 may, in fact, be a plurality of data stores,
for instance, a database cluster. In addition, the data stored at memory resources 250 is
accessible by component programs 201, 202, 203, and 204. In one embodiment, the
configuration settings are provided with memory-resource addresses that permit one or
more of component programs 201, 202, 203, and 204 to locate memory resources 250, or
another appropriate memory allocation, in order to access data therefrom.
[0036] In operation, service application 210 is configured to manage component
programs 201, 202, 203, and 204. One aspect of managing involves establishing and

configuring component programs 201, 202, 203, and 204 upon detecting a trigger event.

The trigger event alerts service application 210 to instantiate component programs 201,



WO 20091099694PCT/US2009/030283 16 component programs 201, 202, 203, and 204 can be
utilized, and that embodiments of the present invention are not limited to those ways shown and
described hB@iAIU0B9Y¥hese deployed and/or identified component progrBfE 0090392893, and
204 are configured according to an instantiation pfdcess that includes the following logical steps:
accessing maps (e.g., transformation map, structure map), deriving formalized values 290 from

configuration seitings 280 W%@éﬂ%&%ﬁéﬁ%ﬁ%m%ﬁu&@é\% Iy PigRagatog.ormalized

values 290 throughout component programs 202, 203, and 204, localing parameters 270

corresponding,ig f@imalized v algesr298.RCa N ingifaite Girue iR M AL iesi g igiglized

values 290 at the appropriate parameters 270. In an exemplary embodiment, parameters 270 are

interrogated By SeaMies %B'if@éEQ%%%&ﬁiQﬁ]?ﬁ%‘%ﬁWﬁ?&ﬁ?"oﬁ@%} RspRREbHpMiROde 73, and

204 are compatible with configuration settings 280 prior to installing formalized values 290.

10040]Turning; BpVE L0 7didafofioyy dIaBEATE % IHStipteeHR-RRANMEAN LYEralMate 300, fgy

managing components within a service application according to a service model in accordance with an

embodiment g, {hQREESROT IBMABLARsdRITALY @&MF%&Q@&HW&@%&“dﬂdaﬁﬁ}l@@d@ngsert@gger

event) is received at a service application. Trigger events are discussed more fitfly with reference to
FIG. 6. Typicgly theringhcatiothalenis.ibr senyieeanRligalionhatmere:grdewsreprgponent programs

should be established to maintain uniform operation of the service application. In an exemplary

embodiment, jag Addition qa&&mtma%@ecah/gwm%g@rpW@gﬂ&ﬁoﬁmg@8@ arélisntava is

presently accessing the service application. As indicted at block 310, configuration settings are

extracted from3Raks UREA ARIRIEAIAIND SPEEHICARNGWVIRIDi G SRINIRE m@@ﬁérﬁﬁz[“éﬁﬁff?ﬂbﬁﬁb'i{?lissed
above, various types of configuration settings can be extracted, such as implicit and explicit

configurationggattipgsr sV & 4004 G9868AY Gl hhp2Y003REBRoplication 210. In embodiments,

configuration settings 280 can be implicit or explicit configuration settings, as more fully
discussed above. In particular instances, configuration settings 280 include addresses of
component programs, algorithm identifiers, service locations, memory-resource addresses,
or any other data-string utilized to configure parameters within the component programs.

[0038] Incident to, or concurrently with, extracting configuration settings 280,
component programs 201, 202, 203, and 204 are established to meet the load, satisfy the
updated service model, or for any other reason that pertains to operation of service
application 210. In one instance, establishing component programs 201, 202, 203, and 204
includes deploying component programs 201, 202, 203, and 204 at various computing
devices 255 and 265 within data center 225. In another instance, establishing component
programs 201, 202, 203, and 204 includes identifying as being available for instantiation
previously-established component programs residing on various computing devices 255
and 256 and are identified. Although two different ways of establishing component
programs 201, 202, 203, and 204 have been shown, it should be understood and

appreciated by those of ordinary skill in the art that other methods for establishing



17 [0041]As indicated at block 315, an instantiation process for managing the service application, in
accordance with the trigger events, is initiated. In embodiments, the instantiation process includes, at
least, the foNENXABPIBYEM steps: establishing component programs; derivin§¢dHano¥es028es;
automatically propagating the formalized values; a&dd installing the formalized values. In particular, as
indicated at block 320, the component programs are established by deploying (e.g., generating new

component prggramsh: RrigemiAng a% avaiahie exsting SemRRISLRICHATDS AR MASKNgS Hthin

the data center. In an exemplary embodiment of identifying available existing component programs,

parameters withip 1 SXiEHRY, CHDPARERIREIUERMS AenisrmogRiad iitsiermine whether they arc

compatible with the configuration settings. Accordingly, these "compatible" component programs

receive formgljggg)values ayigg RABIERUAR/dPUMANE YOS pHBESRSOIDPORGNL TP IAAMS are

located at one or various computing devices within a data center. This style of remote deployment is

enabled by INgIRUGHARS (@ehe FRBHRASD IALIIRSIRALRERVASL IO e HeMRQRRUERYICES, Ry M8

configuration settings. In addition, the configuration settings include instructions for configuring an API

at some of thg GAMRANERHRIAUAIN D er ey AIANNG L5, CAMRADRNRIBArARH RO LIRS Wit

other types and instances of component programs, memory resources, and remote dependent service

providers (e-gzalﬁgiV@@OmﬁWi'38@?1%61‘%&’!6}{“‘é@iﬁﬁ&@”ﬂ%@rtﬁ%é)d@%%@%ﬁéﬁqﬁhﬁl%%’

formalized values are derived from the configuration settings. In embodiments, the formalized values

are derived a&%?ﬁ'&%é@ﬁﬁf@ﬂ%% t@M@%@&?ﬁ%é@W@&@f@l@ﬁ?%ﬂlﬁéﬂ@ﬁt CRBIRAARM 01,
programs, or a combination thereof These formalized values are automatically propagated to the

deployed compenens pragraing, e LR RRiNE-c8R90eRs REQSSATS: QbarcATANNATIQRIRErea) as
indicated at block 330. These steps (e.g., blocks 320, 325, and 330) may be WO

20091099694&8&]&M§%@Qﬁ@§9§§§r&]§8{nap, and installing formalized values 290 at the appropriate

parameters 270. In an exemplary embodiment, parameters 270 are interrogated by service
application 210 to determine whether each of components 201, 202, 203, and 204 are
compatible with configuration settings 280 prior to installing formalized values 290.

[0040] Turning now to FIG. 3, a flow diagram is illustrated that shows an overall
method 300 for managing components within a service application according to a service
model, in accordance with an embodiment of the present invention. Initially, as indicated
at block 305, an indication (e.g., trigger event) is received at a service application. Trigger
events are discussed more fully with reference to FIG. 6. Typically the indication alerts
the service application that more or fewer component programs should be established to
maintain uniform operation of the service application. In an exemplary embodiment, the
addition and subtraction of component programs is transparent to a client who is presently
accessing the service application. As indicted at block 310, configuration settings are
extracted from hooks upon interrogating specifications within a service model. As more
fully discussed above, various types of configuration settings can be extracted, such as

implicit and explicit configuration settings.



taken in any order or concomitantly. As indicated at block 335, the formalized values arc installed at
the parameters of the component programs. In other embodiments, the formalized values are
temporarily WOr&W9¥e8bciation with a corresponding parameter. Incident RCR$ANAYKI88Sarameters,
the service application is executed according to th¥ formalized values, as indicated at block 340.
[0044]Turning now to FIGS. 4 and 5 flow diagrams are illustrated showing methods 400 and 500 for
installing the fgayglized values, iNigARRIVIALS PAAMGLRLRRHNE FOBRORE T REQGHAMRe Rrvice

accordance with an embodiment of the present invention. With respect to FIG. 4, initially, a map

structure is agesgsaehRY He,SEVISEAPRIAALAR. B JRAicalad atdlprKAdP- InPlispaMBAdinents, the

structure map is accessed by the configuration setfiRgs or stored therein. As indicated at block 420,

the paramet‘%&?sﬁﬁ’ﬂf@éﬁéﬁ%ﬁ%b@%@lﬂh%?@ ikt dfe l%ﬁ%@ﬂl@@&ﬁ%ﬁ‘&éﬁs!%%ﬁﬁ@ﬂfﬂ%@@rﬁﬁé&féﬁ e map.

Accordingly, the logic of the structure map assists in directing the formalized values to the appropriate

parameters, {eeimoragRiR Po{:}ff%lﬁ%dn%%'@s@%Rfrﬁ'&ﬁcfﬁ[%‘ﬁlj&ﬁ%yﬁﬂgegleaﬁo%@i%&%dx%‘i@%k 430.

[0045]With reference to FIG. 5, a state of each of the established component programs is established,

as indicated aﬁ@@ﬁktéiligﬁl@h%%%an%as viligestata gengirll.relate s aninsianisRr Bme ohe
component program, or the existing configuration of the component program. As indicated at block

520, a transfepnaiiaBin ArdsrAncesre ds IaRRye mPlasy BRRgdiment the dansfaumatigmpagncludes

logic that provides for expressing the configuration settings as formalized values upon entering the

determined sfate QhRICH-AHENGSHMPANSNL RKIEr M BASES R Re JRsicu iR BalRRh VRWGS AR

derived that correspond to each instance of a component program. 100461FIG. 6 is a flow diagram

showing a methed GQR@{R%: resPandiRg a?ytgﬁ%ﬁﬁﬂ&ﬂtoﬂ@&ﬁﬁﬁiﬁ%‘&%ﬂ%l@@ﬁmﬁgm&ﬁhe
present invention. As indicated at block WO 20091099694PCT/US2009/030283 19

programs, parameters within the existing component programs are interrogated to

determine whether they are compatible with the configuration settings. Accordingly, these
“compatible” component programs receive formalized values during propagation.

[0042] In embodiments, these component programs are located at one or various
computing devices within a data center. This style of remote deployment is enabled by
instructions (e.g., component addresses) provided to the component devices by the
configuration settings. In addition, the configuration settings include instructions for
configuring an API at some of the component programs thereby allowing each component
program to coordinate with other types and instances of component programs, memory
resources, and remote dependent service providers (e.g., service maintained by
communication partners).

[0043] As indicated at block 325, formalized values are derived from the
configuration settings. In embodiments, the formalized values are derived according to a
transformation map, a determined state of each of the component programs, or a
combination thereof. These formalized values are automatically propagated to the
deployed component programs, the compatible component programs, or a combination

thereof, as indicated at block 330. These steps (e.g., blocks 320, 325, and 330) may be



610, an indication of amendments to a service-description contract arc received. As indicated at block
620, a determination of whether the amendments affect specifications within the service model is
made. If theVeeM#iaidh indicates that no substantial affect is generated, Rhd/pi4eH0¥3Bliguration of
the component programs is maintained, as indicatsl at block 630. As indicated at block 640, traffic at
the service application is monitored. As indicated at block 650, a determination of whether there is a

change to a lgyehaha.iRagiRmadsntb g AaleMInAIaR.REIGAIRSIN3S BoHRhANac: Ok SURRIBDUA!

adjustment, to the level of the load is indicatéd, the present configuration of the component programs

is maintainedy, g3 jiRdicated.a, AT QRO OB IENpRYER: TiRe daierminatans Ahigaksbc0 and 650

indicate that a trigger event has occurred, (e.g., a substantial ¢hange to the level of the load occurred,

or an amendRentip (e sRRCiticaton s dyvas-asHPsiantialishachn hedpdaist R auraton

settings arc updated according to the service model, as indicated at block 660. Utilization of the

service modalig £iaaie HRAAIRE aRNHUALRSAINGs R 'ﬁg&&%@f&ﬁﬂ@ rextillyielpaveorthd eetrance to

FIG. 2. As indicated at block 670, the formalized values are derived from the updated configuration

settings. As ipgigated at black 88 dtha&PrrBRRgN4yograms arc reconfigured with the derived
formalized values. In embodiments, reconfiguration includes the steps listed in FIG. 3.

[0048]Embodiggafs of the piasABt HavengopibRvesbesn desrsibed dpriaiation taiRartitidathowing,
embodiments, which arc intended in all respects to be illustrative rather than restrictive. Alternative

em bOdime”t%i@iﬂ&l%cmeaﬁﬁ’%r@'P&“Mﬁ%ﬁl@ftﬁé@&%)ﬂ%ﬁ iLihes Eiﬁtt&Oa%}i&ﬁh%'E@ %@Hﬂ%f&% Qfthe
present invention pertain without departing from its scope. [0049]From the foregoing it will be seen that

this inventiongig %%ﬁ@{kﬁﬂgmgﬁiﬁsémigc@ﬁrﬁa%@dﬁtﬁ%@iﬁﬁ&%hfomtﬁ@%séﬁgﬁ{b&{%ﬁh other
advantages which are WO 20091099694PCT/US2009/030283 20

With respect to FIG. 4, initially, a map structure is accessed by the service application, as
indicated at block 410. In other embodiments, the structure map is accessed by the
configuration settings or stored therein. As indicated at block 420, the parameters within
the component programs are located according to logic within the structure map.
Accordingly, the logic of the structure map assists in directing the formalized values to the
appropriate parameters, thereby promoting a proper installation of the formalized values,
as indicated at block 430.

[0045] With reference to FIG. 5, a state of each of the established component
programs is established, as indicated at block 510. In embodiments, the state generally
relates to an instance or type of component program, or the existing configuration of the
component program. As indicated at block 520, a transformation map is accessed. In an
exemplary embodiment, the transformation map includes logic that provides for
expressing the configuration settings as formalized values upon entering the determined
state of ecach of the component programs. Based on the logic, formalized values are
derived that correspond to each instance of a component program.

[0046] FIG. 6 is a flow diagram showing a method 600 for responding to a trigger

event, in accordance with an embodiment of the present invention. As indicated at block



obvious and inherent to the system and method. It will be understood that certain features and
sub-combinations are of utility and may be employed without reference to other features and
sub-combinBt{d 20910994 contemplated by and is within the scope of the clBISUS20030284S What is
claimed is: 1.0ne or more computer-storage medi¥®’having computer-executable instructions embodied
thereon that, when executed, perform a method for managing one or more component programs within

a service appiiRlion ARAELAKID L7 ARG ANOHS! (OG- MetaRd-AOMAY e Gract are AEEVRANINGa level

of load on the service application, wherein the service application comprises the one or more

component pegrams Hahae 626CHANIGAMhIEHR'HSVARMAVHNI ARMIGRRWIRIFR A ARAESns

extracting from the service model configuration settings that can be administered to the one or more

component PLAgraMfe service MHRIRIAMINSIRIHAURRRHICATH M ARSATING AB& SEMEEARRIEATION In

accordance with the level of the load, the instantiation process comprising:

is generated, the present configuration of the component programs is maintained, as
indicated at block 630. As indicated at block 640, traffic at the service application is
monitored. As indicated at block 650, a determination of whether there is a change to a
level of a load is made. If the determination indicates that no change, or substantial
adjustment, to the level of the load is indicated, the present configuration of the component
programs is maintained, as indicated at block 630.

[0047] However, if the determinations of blocks 620 and 650 indicate that a trigger
event has occurred, (e.g., a substantial change to the level of the load occurred, or an
amendment to the specification has driven a substantial effect), the updated configuration
settings are updated according to the service model, as indicated at block 660. Utilization
of the service model to create updated configuration settings is discussed more fully above
with reference to FIG. 2. As indicated at block 670, the formalized values are derived
from the updated configuration settings. As indicated at block 680, the component
programs are reconfigured with the derived formalized values. In embodiments,
reconfiguration includes the steps listed in FIG. 3.

[0048] Embodiments of the present invention have been described in relation to
particular embodiments, which are intended in all respects to be illustrative rather than
restrictive. Alternative embodiments will become apparent to those of ordinary skill in the
art to which embodiments of the present invention pertain without departing from its
scope.

[0049] From the foregoing, it will be seen that this invention is one well adapted to

attain all the ends and objects set forth above, together with other advantages which are



(a) deploying the one or more component programs within the data center; (b) determining a
state of each of the one or more deployed component programs; (c) accessing a
transformati®i® P/ &+ein the transformation map includes logic for exprB6€$iN§2M8/6¥3Rguration
settings as formalized values that correspond to tH& state of each of the one or more component
programs; (d) employing the logic of the transformation map to derive the formalized values

from the configufalio R ENgsRTEAANGIOING PGS dha HAMSERr IALARITR MR e 4% Edtures

automatically propagating the derived formalized values
and sub-combinations are of utility and may be employed without reference to other

features and sub-combinations. This is contemplated by and is within the scope of the

claims.



throughout the one or more deployed component programs; and at least temporarily installing
the formalized values into the one or more component programs, thereby providing for functionality of
the service application consistent with the service model. 2. The one or more computer-storage
media of claim 1, wherein determining a level of load 2bmprises monitoring traffic at a website hosting
the service application. 3. The one or more computer-storage media of claim 1, wherein the
service application comprises software residing oncg ggtagcenter maintained by an application-service
provider accessible to a client via a web-browser application. 4. The one or more
computer-stoyags Hefdimehgaim 3, wherein the service model is generated, in part, according to a
service-description contract established between the application-service provider and the client.

5. The one or more computer storage oned@ototaputdr-Stothgy owiarisvghexasupingrtegcsatyite
application according to the installed formalized values. 6. A computer system for performing a

method of indtantiatiogsaeswindis apgikoatibat by o prgatied perfiguranmiiseliogmiomeganmore
component programs, thereby promoting functionality of the service application, the computer system
comprising: more cenfrshaumppagiagmsievitbinta sxeicde bt catieroacoon rep o oseticer ogdehtibat
support operation of the service application; and 23
method comprising:
determining a level of load on the service application, wherein the
service application comprises the one or more component programs that are
executable on separate computing devices within a data center;
extracting from the service model configuration settings that can be
administered to the one or more component programs;
initiating an instantiation process for managing the service
application in accordance with the level of the load, the instantiation process
comprising:

(@) deploying the one or more component programs within
the data center;

(b) determining a state of each of the one or more
deployed component programs;

(©) accessing a transformation map, wherein the
transformation map includes logic for expressing the configuration settings
as formalized values that correspond to the state of each of the one or more
component programs;

(d) employing the logic of the transformation map to

derive the formalized values from the configuration settings according to

the logic of the transformation map; and



a second computing device to initiate an instantiation process for implementing the service application
according to a service model, the instantiation process comprising: (a) extracting configuration
settings from specifications within the service model; (b) identifying the one or more component
programs residing on the first computing device as beipg available for instantiation; (c)
interrogating parameters within the one or more component programs to establish whether some of

the one or more component programs a@)cgmmm%mjt r%ﬁﬁf@ﬂf@ﬂm\/@@tmlized valdds

accessing a structure map from the one or more compatible component programs, wherein the

structure map includes logigfgiidreating B BRRGREHR W@Biaomgdp@ﬁtqué?%mgqﬁ@atible component
programs; (e) automatically propagating formalized values derived from the configuration

settings throughout the one or mafe|eaMRAMIEYEANTIPSRATHJ RS TRM%I (ArostiRe (He hrsHized
values derived from the configuration settings to the parameters according to the logic of the structure
map; and (9) configuisie tehpRirmeinEyRiiRe BReeBy MeBRiding for functionality of the service

application consistent with the service model.

2. The one or more computer-storage media of claim 1, wherein
determining a level of load comprises monitoring traffic at a website hosting the service

application.

3. The one or more computer-storage media of claim 1, wherein the
service application comprises software residing on a data center maintained by an

application-service provider accessible to a client via a web-browser application.

4, The one or more computer-storage media of claim 3, wherein the
service model is generated, in part, according to a service-description contract established

between the application-service provider and the client.

5. The one or more computer storage media of claim 1, further

comprising executing the service application according to the installed formalized values.

6. A computer system for performing a method of instantiating a
service application by propagating configuration settings to one or more component
programs, thereby promoting functionality of the service application, the computer system
comprising:

a first computing device to execute the one or more component

programs that support operation of the service application; and



compatible component programs according to the formalized values. 7.The computer system of claim
6, wherein the instantiation process 24 receiving an indication of an amendment to the
specifications of the service model; and extracting updated configuration settings from the amended
specifications. 8. The computer system of claip3 7, wherein the one or more component
programs residing on the first computing device are developed according to a set of rules that permits

the parameters to reconfigure autpriizallYdRRRIFRCARING QY mﬁiié@daYﬁiH%rff@ﬁbW(?MEQﬁt%r
configuration settings. 9. The computer system of claim 6, wherein the second computing

device is further confighispck i@ @‘ﬁ@é@rm@e%'ﬂgIWaﬂ&f BCORIRRY @Y RGEaMBABRLIS RRENHARON
operation of the service application. 10. The computer system of claim 9, wherein the

configuration settinqﬁéeggg@grﬁpm@ent addresses, the component addresses permitting the one or
more component programs residing on the first computing device to coordinate activities with the one

or more component programs residing opyfhexgeeding CesRAYLRiISeViedings from specifications
within the service model,

(b) identifying the one or more component programs
residing on the first computing device as being available for instantiation;

(c) interrogating parameters within the one or more
component programs to establish whether some of the one or more
component programs are compatible with the configuration settings;

(d) accessing a structure map from the one or more
compatible component programs, wherein the structure map includes logic
for locating the parameters within the one or more compatible component
programs;

(e) automatically propagating formalized values derived
from the configuration settings throughout the one or more compatible
component programs;

()] directing the formalized values derived from the
configuration settings to the parameters according to the logic of the
structure map; and

(g) configuring the parameters of the one or more

compatible component programs according to the formalized values.

7. The computer system of claim 6, wherein the instantiation process

further comprises:



11. The computer system of claim 6, wherein the configuration settings include algorithm identifiers,
the algorithm identifiers instructing the one or more component programs to launch a particular
algorithm, thereby affecting the execution of the service application. 25 12. The computer
system of claim 6, further comprising a set of dependgat services to support the operation of the
service application, the service application being managed by an application-service provider and the

set of dependent services being managRg &Y iAkleaRIPBEFIUERePRIE FRjhampmliratisyrervice
provider. 13. The computer system of claim 12, wherein the configuration settings include

resource locations, the/fesambga lasations permitting the one or more component programs to
coordinate activities with the set of dependent services located externally of the first computing device

and the second computing deviceextracting 1dpddiiCpptidrAKsieseaiaindm Whereimeagsdinating
activities comprise: exchanging messages between the set of dependent services and the one

or more componentJeefigationand comparing the exchanged messages with the formalized
values installed at the parameters of the one or more compatible component programs. 15.
The computer system of claim 6, wherein the first computing device and the second computing device
comprise a data center, wigrein theedanyrnter systacesMetiony fesalkremthat stmre datanadeerein
the data at the memory resources are accessible by the one or more component programs.

16. The computep®ysieprayraasmedidlinghemetre thescooigutiaipdesedtings dechldesthatooryinigource
addresses, the memory-resource addresses permitting the one or more component programs to locate
the appropriatet mémaeg résdupeanifer thecpasimgtidne dtateeconfigure automatically upon receiving

formalized values from the updated configuration settings.

9. The computer system of claim 6, wherein the second computing
device is further configured to execute the one or more component programs that support

the operation of the service application.

10. The computer system of claim 9, wherein the configuration settings
include component addresses, the component addresses permitting the one or more
component programs residing on the first computing device to coordinate activities with

the one or more component programs residing on the second computing device.

11.  The computer system of claim 6, wherein the configuration settings
include algorithm identifiers, the algorithm identifiers instructing the one or more
component programs to launch a particular algorithm, thereby affecting the execution of

the service application.



26 17.A computerized method for configuring component programs of a service application, operating
in a data center, according to an instantiation scheme, the method comprising: determining
configuration settings by interrogating a service model, accessing the instantiation scheme,
wherein the instantiation scheme indicates which congsonent programs to deploy in order to satisfy the
service model, and wherein the instantiation scheme provides a transformation map; deploying

the indicated component piogrampan & pitiaHYsQSeRMBETEIG fie WCaarmeRir st AsitayCaNteE: of
converting the configuration settings to formalized values based, in part, on the transformation map,

wherein the fgspaiiea alyredngud peeted yRikRR A URONBRRiEhiBERRiciRINPrMddeshrrrdential
to a corresponding expected value of the expected values, are configured to allow a user access to the

service appligpinBayienop&ify MaisgRetthy aANPPRERIIIBFAISprovider AstioMMakeplby disieRygig the
formalized values to the deployed component programs; and at least temporarily storing the
distributed fosgpalzedherhdemimaRRPGRTaN 1v4th B deiRigY SEHBRMP RMATRAEOIERRIRation-service

provider.

13. The computer system of claim 12, wherein the configuration
settings include resource locations, the resource locations permitting the one or more
component programs to coordinate activities with the set of dependent services located

externally of the first computing device and the second computing device.

14, The computer system of claim 13, wherein coordinating activities
comprise:
exchanging messages between the set of dependent services and the
one or more component programs; and
comparing the exchanged messages with the formalized values

installed at the parameters of the one or more compatible component programs.

15. The computer system of claim 6, wherein the first computing device
and the second computing device comprise a data center, wherein the data center includes
memory resources that store data, wherein the data at the memory resources are accessible

by the one or more component programs.

16.  The computer system of claim 15, wherein the configuration
settings include memory-resource addresses, the memory-resource addresses permitting
the one or more component programs to locate the appropriate memory resources for

accessing the data.
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17. A computerized method for configuring component programs of a
service application, operating in a data center, according to an instantiation scheme, the
method comprising:

determining configuration settings by interrogating a service model,

accessing the instantiation scheme, wherein the instantiation scheme
indicates which component programs to deploy in order to satisfy the service
model, and wherein the instantiation scheme provides a transformation map;

deploying the indicated component programs on a plurality of
computing devices within the data center;

converting the configuration settings to formalized values based, in
part, on the transformation map, wherein the formalized values include expected
values that, upon matching a user-provided credential to a corresponding expected
value of the expected values, are configured to allow a user access to the service
application via one or more of the component programs;

automatically distributing the formalized values to the deployed
component programs; and

at least temporarily storing the distributed formalized values in

association with the deployed component programs.





