MANAG NG COVPONENT PROGRAMS W THI N A SERVI CE

APPLI CATI ON BACKGROUND [ 0001] Typically, software
wap@biogwbi ons are witten to allow for nany dePCE®S2009/030283

freedomin their configuration. Wien |leveraging this

characteristic, various users are able to set up a

particul ar software application to performin a nmanner

that is specific to each of the users. Thus, these
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enabl e the software application to produce disparate

results. [0002] This typgaeik@oahtwase application is
utilized by application-service providers (ASPs) that
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nust be individually identified and manual |y

thyr wigrsaniiew, shese fgedameinserpoviedinap pingleatofiovreragplication cnable the
express the performance requirenments. The process of
softwaralabyliqitiog tapmodng: dikeratadsoltyi ng el enent s accor di ng

to received performance requirements is
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hoc net hod for custom zing a software application
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respective performance requirenments. SUMARY | OOO
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sinmplified formthat are further described belowin
nidsesderat kpplidegey inpludeo sepaidte sndulyme glements dtat imisebeladividually
to
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.



identify key features or essential features of the
cl ai med subject matter, nor is it intended to be used
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subject matter.[0004] Enbodi nents of the present
i nvention provide a service-nodeling approach that
reduce the shortcom ngs of manual progranmm ng by )
(04§ di ng Eanbodimentyelethe progent inypstign proxideohssdiaemoyckieg approach
automati cal | y nanagi ng conponent progranms within a
tiperredwe thp plhoctatimgs axdcmaliah programnseg \Hyc provoliet a structure (e.g.,
Initially, a trigger to instantiate the conponent
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In enbodi nents, the trigger is based on an indication
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and a client). [0005] Incident to detecting the
nioniitgyeg traglon it guwabsitenhasting ithgy scraras @pplicatengdorf porindigetion of a
speci fications of the service nodel, where the

chanki tguthatdpocifisaionk ngishif e geryvicaddods Jeg., dfy emppdingnkic a service-
progranms, algorithmidentifiers, service |ocations,
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to configure paraneters within the conponent prograns.

ne in g p . ar I
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execut.es.the .service appl.ication. |In another, .instance

e DS PHERIAP S T Fe ORI BEALE UG EIon SEUE fee ffidresses of
various conputing devices are identified as being

CapRPIeRb PEOSFRS, jalporigig identifers, sonase lagatirnyy Bgmepyrespurce addresses,
i dentified conponent prograns are configured according

and thenliken steawtilizad it@ pordrance paamhiats wrikinube sompenent programs. In one
follow ng | ogical steps: accessing nmaps (e.g.,

irlskam0s,fthe eahpHRnBP gragisrane Hepleycdrp yaridl8coMipifing devices within a data
formali zed values fromthe configuration settings

cAREOMH] BchiRsthe sét RRSHBIERIoh O NnMBRther Y MRE] FRUIoYsly established
propagating fornmalized val ues throughout the conponént
cg&g%e%gsproérg&gt Iiegi%il%arogn\%!:ﬂ%{lg cco%{pru%ﬁg o&%c%g 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.



to the formalized val ues according to the structure

map, and installing the formalized values at the
wappooprspat e paraneters. This robust instanti ap€DNS2009/030283

process configures the conpbnent prograns

automatically, thus, substantially reducing the

shortcom ngs (di scussed above) inherent in manua

pr ogr ammi ng. BRBREEIDPESRRMETION GF THE IRAWINGS [ 0006]

Enbodi nents of the present invention are described in

[M64i | belEswpodimenty ef dreepieeent dnvehtion prcaeesedbet Bwileigl below with
figures, wherein: [0007] FIG 1 is a block diagram of
r&foreexetvphaatyach edrpratvimgfigmes, wvdrenemt sui t able for use in

i npl enenti ng enbodi nents of the present invention;
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present invention; [0010] FIGS. 4 and 5 are fl ow
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val ues into appropriate paraneters of the conponent
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wathire b Qehivice nhppicatidre apeadat td v edtice NmoPHT Ah Liddordance with an
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R BRI By O s COMEPGHE Dot Brcne
[(?(}lel?s 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.



or conbinations of steps simlar to the ones described
in this docunent, in conjunction with other present or

wo adogng9epechnol ogi es. Moreover, al though the tRPCTES2009/030283
"step” and/or "block™ may be used herein to connote
di fferent el enments of nethods enpl oyed, the terns
shoul d not be interpreted as inplying an articul ar

[H@Er ampFgnbedirmtswel fhe dressuk inseapen felpisi 19 glcthodss exptems, and
unl ess and except when the order of individual steps

compexp btocigt |gedie daving edmp0eL-8kcchrdbbdinsewmdt®ne fentbhdicd thereon that,
present invention relate to nethods, systens, and
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instructions enbodi ed thereon that, when executed,
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a@%g%?$§ggfﬁg%gﬂg@ﬁfhggggg&?ce nodel , where the
iguratio ttings (e.q.., addresses.of conponent
(3 e Tighdi? i P e & CORATFHioN sERED G racted from
menory-resource addresses, and the like) are utilized

thegspeeineatipns of Hrerwracemeddli whes thheordwbiB nettipebgrantddresses of
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camperzmt progranesyplgorityn déentifers, swirving focatiakest meoeny-easotdeatddresses,
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vari ous conputing devices are identified as being
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.



avai l abl e for instantiation. These depl oyed and/ or
i dentified conponent prograns are configured according
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foll owi ng | ogical steps: actessing maps (e.qg.,
transformati on map, structure map), deriving
formalized values fromthe configuration settings )
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propagating formalized val ues throughout the conponent
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formalized val ues according to the structure map, and
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par anmet ers. [ 0015] Accordingly, in one aspect,
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execut abl e on separate conputing devices within a data
admintiecred epot thectomporfend prédrems.eand deitiomgielan instantiation process for
configuration settings that can be admi nistered to the
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thrgpghonb ke FeRlgyethsOmAPREDAIPIOE aRS, pchydbreast (tgmporarily installing the
installing the formalized values into the conponent
fpnagreteglutshetoetby compenait prpgfams, thanety poaidintgyfoofurichenality of the
service application consistent wwth the service nodel.
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all 8L Ay dndIQAIB Lk &R fnY 8id€Service application according to the installed
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



[0016] In another aspect, enbodi nents of the present

invention relate to a conputer system enbodi ed on one
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conput er execut abl e i nstructé ons enbodi ed thereon for

performng a nmethod for instantiating a service

application by propagating configuration settings t
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the service application. The conputer system i ncl udes
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device. The first conputing device executes the
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compairee eerapaticnhpragtans a@mrémetnﬁhqaﬁougalaﬁ@ veliesst abl i sh
whet her sonme of the conponent prograns are conpatible
[001t7h t he Conti ghothtd aspestetehibodsnenaubDet p@atidtyinvention relate to a
propagating formalized val ues derived fromthe

c6@PhicHH P 88t boERrutRE OtEIHent PRSP Pls8rvice application,
conponent prograns and configuring the par anet ers of
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i nvent i o rel ate

nt s of n : :
Hl:ci‘ﬁj%ﬁ’taé %&lerﬁsﬁﬂwpgfs SedmiRe e a@ﬁﬁme%?ftlnﬁﬁ By inifgogating a
of a service application, operating in a data center,
SYFICEr HIOAE t Fcawinen shaanbstantiagan syhens. Wheee dbapistantiasie scheme
met hod i ncludes, at |least, the follow ng steps:
ite¢agesmivimich gompnlﬁdng Pragirars tos d¢rtloyngsondyr fortagslydgatséemgeanodel, and
servi ce nodel ; accessing the instantiation schene,
whidey thet iistantivdiodchérht @ioEddseargrahsToimtaioBsSmudti ddploying the indicated
conmponent prograns to deploy in order to satisfy the

cSRpYhne ﬁ@gﬁhls 8Rdy WIEhftyt e édﬁgﬁ@fﬂ%' akviny S6M8Mhe data center;

provi des a transformation map; depl oying the indicated

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



conmponent prograns on a plurality of conputing devices

within the data center; converting the configuration
wa@edaowiopys4 t o formalized val ues based, in part, PONUS1969/030283

transformati on map; automatically distributing the

formalized values to the depl oyed conponent prograns;

and at |east tenporarily storing the distributed
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conmponent prograns. [0018] Having briefly described an
liovation esvtoothe sndyede frosn tos fgfctivhaditp o€ smhodimeussnifithepresent invention.

exenpl ary operating environnment suitable for
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descri bed bel ow. [0019] Referring to the drawings in
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ary oper envi r onnent [ ement I Ng

di nen present vention is

@@. gnat e%,Srn Iq' élrleé% y% Hhe 86%1& |nP{8ntb°élv %fo@m crlged in the general
Cbnputlng deV|c 100 is buto e ex |l e of a suitable

cRRIRHALI RGPEIRG iCP S e mAchpR U WdflStF%B%%é‘%f lyding RygRiger-executable
any limtation as to the scope of use or functionality
insfruetdys ilpfeat rogfant ¢ranpemesieicingherenticd by aNentptar or other machine,
shoul d the conputing environment 100 be interpreted as
stdviaRga gpeysotiepelatensyistant veqthdre memtheldeldaticelg Genamayly, program
one or conbi nati on of components illustrated. [0020]
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in the general context conputer code or

llﬁ@(}gfef] & USEARIaE ple é)bﬁg}tﬁygéﬂtlgﬂﬁr ta{sﬁgl &Slhﬂ)q’ernents Sarticular abstract data

conput er - execut e I nstructions’su as pro

conmpanent [ executed by.a conputer or  athe

OYRgEhi ?Oeﬁ%lews 2% BBt B A MaX S RTas{Ceg in ot Kgjety of system
handhel d device. Cenerally, program conponents

cpequidions. retiidingshangdr dgldadsvicen) eusymer sigsgRBISHs general-purpose
data structures, and the |like refer to code that
cp@phtorsyspagaaltyi aompating dskisss, ofc. i rpbadmmrnts obdind ingehtam may also be
abstract data types. Enbodi nents of the present

prdtvesdt [odistribyitddecdifating cadirbiimenty articed Yask$ aygsdrfdiined by remote-

configurations, including hand hel d devices, consuner

PRI RGN LMVESs (13 RR 1 ke ® HrB@SEa 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



conmputers, specialty conputing devices, etc.
Enbodi nents of the invention may al so be practiced in
wale@vndset ed conputing envi ronments where taskBCHIS2009/030283
performed by renoteprocessithg devices that are |inked
t hrough a communi cati ons network. [0021] Wth
continued reference to FIG 1, conputing device 100
thodipgraesofFIgud iy moraly dlustptivecef ap exemphy cempringdaypicgsat can be
the follow ng devices: nmenory 112, one or nore
upgdoicessmecsiofl Mth @reranoraembopmemenefahe preserdnpangon.s Distinction is
116, input/output (I/0O ports 118, 1/0O conponents 120,

ndNeha8 bdtlvest Isath \CatcpOM&S as UmRIrkstatidd,” Butsivek 20 “laptop,” “hand held
represents what may be one or nore busses (such as an

d%*g{],esé%,bléﬁ’ alfata cQM%mlp%idC Qi ald QPodch6F §96) -1 and reference to
t hough the various blfocks of FIG 1 are shown wth
“IineﬁlLor“the §9k§10{ ¢larity, in reality, delineating

Varkts % oPoneENEs s not so cl ear, and

nmetaphorically, the ]ines woul d nore accurately be

[(qug;, P and F@?ﬂ%@lng(ﬂeV]‘I@Q | té(]’plc@g;é 11}%1};16(5 dhgzilrgeéy oé computer-readable
presentati on conponent such as a display device to be '
ngdial / By ooaypeinesampledlagd nop lipuesenr eonimes-raedableymedingnay comprise
I nventors hereof recognize that such is the nature of
RiahéorarA ccassd Megidre r(RASM ); adatl @nlgh Migmam (ROM)GEIdctiosically Erasable
nerely illustrative of an exenplary conputing device

PtOmBRBIcP R cHS €OniyN MK EPPROM)Y 28& Gh rﬁﬂ}?e th.
é%%ggineﬁtseof tﬁgﬂpresgﬁfqinventi%n. EXst?nc iSE ?sermemory
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are contenpl ated w t hi he sco of FIG 1 a .
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Conputing device 100 typically includes a variety of .

ded g tos rany extBeipmedipay thist cay braysedfto uspds dositgd dnfpgmation and be
l[imtation, conputer-readable nedia may conprise
aRanetdrbyAvopssng/berocy 1(0RAM) ; Read Only Menory (ROM ;

El ectronically Erasabl e Progranmabl e Read Only Menory
[2BPROV) ; Mdnagh 1me iliydeQ combtier storige hedizcia hnofod@i &FS/olatile and/or

CDROM digital versatile disks (DVDs) or other optica
nBhvdIR 10 WA C 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



medi a; magnetic cassettes, nmagnetic tape, nmagnetic

di sk storage or other nagnetic storage devices, or any
wordendssedi um t hat can be used to encode desi rBdI/US2009/030283

i nformati on and be accessed® by conputi ng device 100.

[0023] Menory 112 includes conputer storage nedia in

the formof volatile and/or nonvol atile nmenory. The
NHBARS JOTRRAYNSBE PRiBaBl b, 2070 708 e A 3Bf evithip agscervice application 210

conmbi nation thereof. Exenplary hardware devices
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drives, etc. Conputing device 100 includes one or nore
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as nenory 112 or |/ O conponents 120. Presentation

s&i@iﬂ?@&bﬁﬁ%@% .s%t@m%@ﬁgﬁ}hetgaatna i AetliGRhIANG s‘ilg%et%g EmPlimRation as to

ot her Exenpl ary presentati on conpon

i ncl ude.a di spl ay devi ce, .speaker rinti conmponent

5P RY P TERTEReITY o Emop BRI oty pialiinyghtiBe. Keither should
conmput i ng devi ¢ 00 to be logically coupled to other

theesAnyuging ﬁx&t%ﬂﬁa JBP/W%%%% vang ity (fe@s&%anaf ofpffideHement related
may be built-in. Illustrative conponents include a

taviapy oprgde eonpeyetti ek corgbinetigad! compendrits éllutitrated therein.  Further,
scanner, printer, wreless device, etc. [0024] Turning

ahlonighothElveriods bibckd o€ FIGT agtrarshown iwithi$ihesafadthe isake of clarity, in
accordance with an enbodi nent of the present

rdalivie AkiiRAAting RAMbUIE othpe REMH s 1Y s& YIREE Hﬁ@&@m@ﬁ&ﬁdagg!@@ lines would
t omanage conponent prograns 201, 202, 203, and 204

R Qédﬁraqﬁlgg)fgl\é}&,leatng%% ation 210 according to a

service "be understood and appreci at ed

hose ordinary skill ip th rt that the . .
@shor no Togorarians Sism 10 ' s It spfoying device 215,
exanpl e of one suitable conputing system environnent )
deprapdpat septicq provileed22Q andgydate caplpr 22 alhin epmmynication with one
the scope of use or functionality of enbodi nents of
andtberprie sertwonieot shomn) Ndht metwek audydintlnde,cpimtput lingtation, one or
system 200 be interpreted as having any dependency or

niceé€| lca b arn nefvadrd AOANY) aidyorSiidg lafcaGREPERE W ANs). Such networking
conbi nation of conponents illustrated therein.

cFrUEddA&nts ﬁ‘etcBﬁfﬁ%hfngr&@ i %Tﬁ&g,ser%t‘ﬁﬁgéw?c{e Enputd RtRorks, intranets,

shown with |ines the sake of clarity, In

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



reality, delineating various conponents is not so

clear, and netaphorically, the [ines would nore
waec@angdeed y be grey and fuzzy. [0025] The conpRCT/N§2009/030283

system 200 i ncludes a client conputing device 215,

dependent service providers 220, and a data center

225, all in conmunication with one another via a
tohagoRBTSRTYipRoAPPER ) 2 1 OTHe wited we aelesy netreriuprshs idetiorenter 225. It

limtation, one or nore |ocal area networks (LANSs)

sndd de nefade hawewern dtavombedifaANsyf. thSyréseneinwontkinngre not limited to

envi ronnents are conmmonpl ace in offices,

irgplefichfatis £ oMsdén Gﬁﬁ?m@rddﬂﬁfey\ﬂﬂf $nayl et 1&1@]@1@11&(&61&1 ah{1ef a varicty

Internet. Accordingly, the network is not further

of 8L %%e? 6f @d ut{ %Qi%@ﬂceﬁ%ﬁﬁmcﬁle &do g@ BF elﬁgwﬁ{ehﬁglgreof

devi ce t service providers 220 ata

&@ﬁﬁ)ﬁ[ i ﬁéig es\?}gxgz\éw%nl b acshen 8(?rfq€g(|‘.be eé/¥ce jllﬁ,pa tco%fégured to execute
vi ce 100 gescrl bed above }’{" th ref erence t o Fl Fcl-\

“&3 Brayyse rapalieanon 239nioyaccess tha serviGerAppAeaton, 210ac Reryice application
client conputing device 215, and dependent service

20 e bepescoRd it agerally gisecs orrahcte siprenenynigatipagiathop3s, or by way
conmputer, a |aptop conputer, a handheld device, a
ofidbpdnecitasecised provalesuP®). &l esbodinicatsgdesdcsethraupth ddpendent service
like. In enbodi nents, data center 225 can be a server,

p?ov%[éré 226 iRNdel coRTpIHy] L&Gr-ﬁ%\(f{d‘eﬁ%md@ﬁtlﬂ& heo (HR&bi N§Pically, user-
capab e of executing the service application 210.

(#etd' g&gelnjuéﬁ 28 aleerﬁ)gl‘ﬁ u hﬁgoﬁﬁvgﬁ%y%ﬁeraﬂﬁé&yﬁ5mwded by a

V\B br owse cation resi

fmﬁé aaﬁg?yn%ﬁﬁﬁéﬁo@@%ﬁéﬁﬁbe""énie%'%e@‘%?tghﬁ%p%éﬁﬁqqp“r“éﬁﬁ%qs350- In tum,
be noted, however, that enbodi nents of the present
dppRPeRIt SeFYiger IOWGETs| 2R oxelapnge cradpnteke M0 tvithin Bissegen245, with one

conmputi ng devices, but may be inplenmented on any of a
ovanﬁ@mﬁpon&mdbmﬁéﬁbdm2t9mk3n®£0%onputing devices within

the scope of enbodi nents hereof. [0027] As shown in

[6028] 2, clih enibodidnants, ideperdent sevidd pravades9nD0 Gt @stated external to

execut e web-browser application 230 to access the
488" ¢heP 22PRhil GRlInaQ8 B Gn BBV iG8raaPRbICAT hflication-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



210 can be accessed in a generally direct manner, via
comruni cation path 235, or by way of dependent service
wQ@e@vioglsps 220. | n enbodi ments, access throughPCT/US2009/030283
dependent service providerd1220 includes conveying
user-provi ded credentials 240 thereto. Typically,
user provi ded credentials 240 are | ogin data
dpwseswer Wilizeoduraigy PropRgstion riforarRaneRt PostANted0 by203, 203, and 204;
client to satisfy security protocol inplenented at
whepethd eomnmsaioaiice ppho 4 @ards242ktween ¢camponcagpegdent201, 202, 203,
service providers 220 exchange credentials 240, within

AN 2688 0ddRd; Mdt &hgoaﬁe@fnfdm{aﬁo@fthﬁmflﬁ@tﬂﬁe paticuldOay service
203, and 204. [0028] In enbodi nents, dependent service

agé}§>\é{igﬁﬁ§o g@lgb@%%clu%%f@atz? K& Bls 4R ogé“ri]rﬁata(ﬁ%&ttﬁé s@@iee model is

managed by an entity separate froma

(SRR 3551000 SH S RG] BBREY] B ot

220 are able to.coordjnate actintie with the =

ap ﬁ%&ﬁ@h‘fatlﬁpéﬁwmpr%lﬁ?f-zéé, a 54 ’t Oéﬁ C Sgryicgyescription contract, the
exchangi ng nessages 245 therebetween. Coordinating

chotti i provglade mibe acagesp dpdbnt sesdey iapeligationi JEG, sarrb @thendsoftware,
conmponent prograns 201, 202, 203, and 204 is

nfaagthined by €at dpplicewavesdcd @oaitleions t hat target

dependent service providers 220. These resource

[0030ft | ONS FaftRert YIRI S@VicY BSdRRIrbAR&IhSAGOR Hhidtht Qpecifications that
specifications within a service nodel. [0029]

aﬁﬁ&)e{@ﬁé{u ‘hﬁee)?]pq{c‘i/t' %§nfgg19§¢od %eﬁ’iﬂgé hebt aCh RUERdMom. 1
at ovides rnstructions Tor nmandgi ng conponent
ogra 201,.. 202, 203, .and 204 of service li.cation

chbEtmREf, sty copfiEiTatioh; el darovidR. (el information (e.g.
specifications that identify such aspects of nanaging .
caRPORINE [pdeagpsest Erseise docalians, gdi memanticaeuen addgssser) fo facilitate
conputi ngdevi ces to utilize during propagati on of

irgempioore hetween greimef 20porRDR pr&didns 20d, 20U ;208hené 20heand/or other
comruni cati on paths 246 and 247 between conponent

cPmpacatE @, @Ppendetd3 scraftds 2@fbvadees | 02@L aflémedyd r@syurces 250).
other information that describes the particular way

e e S e
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



generated, in part, according to a service-description
contract established between a client and an
wa@ppbiog®bi on- servi ce provider. As a result of PEEUS2009/030283
servi ce-description contradg, the client is provided
with access to the service application 210, and ot her
software, mai ntained by the application-service )
uprayPdded credonnls 40 agsest therexpsetpd velacodhe gpmparines results in a
hooks within the specifications that allow inplicit
naatch, éxcpllicnt is poondddgueces tosersiet appigstiern2de ext ract ed
therefrom In enbodinents, inplicit configuration
[G031Y | NgS @y tdh@erSIAsUig tpdsvled Rir@kbALtin@seh8ePapplication 210, among
conponent addresses, resource |ocations, and
FRidgs %%Psﬁé%%p@iggﬁcﬁlsﬁ%sﬂlcﬁl@esfaa&'t bt écﬁﬁﬁorﬂeﬂtHﬁB%%ﬁis%? é , 202, 203,

Obetmee eac conponent prograns 201, 202, 2

2 nd/ or ot her copponents (e.qg.. dependent rvices
off PalL a8 sefiBT O PERES k& g S PR ARTIOREY P FBun) or by
the inplicit configuration settings provide , ,
aglﬁgqirpgtg§ F%Hlepﬁebvg?ea]%ﬁfi g Typi lya%eé‘glc% g\p;plgatlp%glo is characterized by
consunm ng and transl ati ng nmessages between the above
beiogompnsasl, oftrhanyediffersinl eampinenisdagorrentponens programs 201, 202, 203,
conmuni cat e harnoni ously. I n enbodi nents, explicit
and 20 guriath arc setitar ngIrqditnabepplivationsct imas dkem@lary embodiment,
algorithmidentifiers and other configuration val ues)
séQicRAPAMBItRNS2 W rfAhAlzcR 0P TR PEQEF IR 2Qth tRAZ2the0&mponents
and 204 that influence the functionality thereof. By

. ified cr ' | ' .
ARl Lo HRTRY € cObtred TR LE01CET R0, B Sckile <O R ptication
in.the service pnodel . Hooks. jn the service nodel .
200y AR heB i BLEldvaF o sty o st 1 PESt CORthents at a particular
configuration settings, which distribute the )
webgtfe nBreduse there éﬁ‘ﬁéﬂ@nmo@ﬁt@”ﬁsth@%ﬁ%% elicheatyald acopsaing the blog
expected val ues are conpared agai nst user-provi ded
sovedemultglls cBdhPondnat amr deptayed ey ewhith diy the gdogleenvice to support its
service providers 220 in nmessage 245. Upon receipt of
comifiad @prdbon.COhpRBRipoRéhts CoUTpiRbR Ut Es Rith\¢hdtesther to function as
credentials 240 agai nst the expected values. If the

aGHIPRLHARALEEIHAS Shd Berflo b Nind Ld1€niSeal ©PomnPoRn®Y [sdRGsparent to
access to service application 210.

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,



[0031] Data center 225 is provided for executing
service application 210, anong ot her things. Service
wa@ppbiogmpbi on 210 includes a set of conponent prPOLUS2089/030283
201, 202, 203, and 204 thatt3can be scal ed to usage
(e.g., nunber of client hits per hour) or by
anmendnents to the service nodel. Typically, service )
283 mnid At icam bo sonsuged Py ragave saryise apIIcBEOTH f - & ofepeyisdonsd according
many different conmponents (e.g., conponent prograns
t@0dage 20R1ireBRBLs), amdh20d petwekn sbrvarceipplicatioas (4.9, a plurality of service
traditional applications. In an exenplary enbodi nent,

aplicatiess @R@singat propradilomponees s ThE thk fkeuredon the data center 225,
conmponents such that these conponents function

it 0965AGlen@S &yﬁf%rfgir ﬁ%din{e%&hﬁ)?ﬁtgso? rrﬂeinglglrltoeg}’eg@ﬁdfcnﬂfor independent,

exanpl e, service application 210 1s a ervice

Sth%taalh%lona variety of clients to post coments at a
IXrFiBB¥a Website. Because there coul d be potentially

t hgusands of clients all accessing the blog seryice,

(0031 pl e & SpbAdHIETS, étaofé’BFeé)Zéé 1gjudsi ¥aiony maghings, gych as first
service to support its continued operation. These

cewnpiore Aeyce dor dinfl sceondc eoropiingi ddviesaddd, gindememery resources 250.
function as a single application, thus, the depl oynent

Cantpudhgrdesizad 265 andnP@nent/sbd sny tyrsphcenputing tdédce, such as, for
clients. [0032] Although one instance of the service

e@ﬁ%fb,c@niqﬁﬁing Heviea0beaRr MW 2RGsHReshRREs, sédver, a collection of

shoul d be understood and appreciated by those of
o il ] |t . o
ML KR o) Bt Bl ! BLEGET KGR gpticaion 210
5 d that enbqdi. ft i ti :
AP 1 BT BSU e 8P di 20 ApEreRls O PO i ccuting
and described. In the enbodi nents, having nore than

comaorcaf pregsarap pP .32 83, atHe2Wer GpBongsh PragadmoA0 R 292, 203, and
and ot her service applications (not shown) may operate

2Dk empedideniecta) camgdmmts of goaper @t doorpontrtipregrems thdt@re managed by
In one instance, service applications running

s&®te Uppledatiby 200, thémblatiacee dodipod T pebiatss LOE 201 20¥, and 204 arc

component prograns 201
developed, or written, according to specifications within the service model. In one
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.



202, 203, and 204. By way of exanple only, the set of
conponent prograns 201, 202,203, and 204 can be
w@onsewed by a new service application (e.g., PCT/US2009/030283
reprovi si oned accordi ng tol#isage requirenents), or
shared between service applications (e.g., a plurality
of service applications accessing a program
[Q4honent Parametess 21 heypicalp uesedesorogprapacaarragieant2dd , 202, 203, and
225, in enbodi nents, provide for the interoperability
204, omny denmerdépernddril’S wsidimyepandponents @0Viand 204, respectively.
applications. [0033] In enbodinents, data center 225

deRélallflasaratadt b8 Ui e MaedthB scisidhiCthafSach iof Sie @@ifidubhth éhake internally,
devi ce 255 and second conputing device 265, and nenory

tHFSRY ﬁr@fﬁﬁng WordHRy gﬂ.eﬁgnﬂﬁl\@e CES tiee %oﬁfﬂgnéﬁé MBYrali@ters 270 are

any “type of conputing device, such as, for exanple,

conputing device , 100 (see . FIG 1 a, persona

cEEMR LM G W hebPFEIBr Gl Sl BaRSHA prigngere shown on
or .ot her machi nes capabl e, of executing servjce i )

S G CRMPORCTH 1 0TOZEHBY 1970 ﬁ?ln}eiﬁs’ c TEYS d itResprosgyt invention
and 265 are capable of storing and executing conponent
cortorp it ZQ01t0 ARy PRGBIctapdedag @oamowérthe gpmgeaent programs or
201, 202, 203, and 204 enbody several conponents of an
cknrea. of conponent prograns that are managed by

service application 210. In enbodi nents, conponent

[0U38Yr ans  Rknorg0osowi@S 28300, 2041131 sV 8h ORRS, ccifer 225 and are
witten, according to specifications within the

cgrgﬁ 6%(@%?&%?31&}%2&%&(1”@%@? %gedx}’c?}?g%sg{l&%g Qg(g gsf searchable for one or
riggt G Q8 iepn srorhi o dpaY e arD B pdptood Snd approciated by

reconfiqure autonatical“%1ﬁ?on determ ning that an
G

those afeordinaph skidlo ¥ ithyu pt heelatp rigared s the (data stre 250 may be

Al t hough four conponent prograns are depicted in FIG
c@nfanuatde siod imbg dndhedeedny, infompedomeshtvenoto axheutpnedeatvice application
i nvention contenplate utilizing any nunber of

2CONIDB &0htept QGF ATEmE Gf SUEP BIfbrnePien ald ast @fcnded W Lit the scope of
application 210. In an exenplary enbodi nent, the

cRBBBETenff o fAROBRAGH N RILPGH 3T Eny Rafl 88rth®, fhouN $us@hited as a single,
client | oad on service

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,



application 210, where the higher the | evel of the

| oad clinbs, the nore conponent prograns that are
wale@boywos [ 0034] Paraneters 270 typically resiPer/vs2009/030283

conmponent prograns 201, 2025 203, and 204, or on

el ements 266 and 275 residing on conmponents 201 and

204, respectively. Generally, paraneters fine tune the

202203, ¢nd Wawlt]élﬁcﬂ?f‘ﬁfe epRlICabom 3hRIen figkesting ey Higiepy cvent.  In

t hereby refining coordinated performance of the

cobopioreats the tRgganebaed of 70 imhetior @ffplchangeito adevebef loadidn service

in nature. That is, although certain paraneters are

applsatoR 216 Aegl,f iy nbafpene faffiy 68mas%e 6f nfr&FEBtScomputing device
enbodi nents of the present invention contenplate zero

219), TRAY 1{?&%&{8%&" 2 cﬁﬁ%%qb Qﬁi %mtlgﬁs LARinCo @H@ﬁ% Mhodel (e.g., by

prograns or el ements nory resources

.cal resid ata ce nt er ar e confl r
fRURE, ¥ e e Bfia eBRPe LuiRnsr Palisty AL s efn-sorvice
searchabl e for one or e of the ite stored in
PrvadsEipag p GHenthap awre ﬂﬂpoc{lswqefi bslé)%wags%f?@aae o fdG. o.
appreci ated by those of ordinary skill in the art that
[403¢] dat a d$nadand to metchieng) dicatrigger, eeorBQurpkgn beitings 280 are extracted
configurable and may include any information rel evant
filoen ebxespcifamtiofis ard oir d@okp plf i thatseoice2idddelTh&caonatigntonfiguration
and vol une of such information are not intended to

séthifipd 2RbersitaRe Iﬁ’(ﬁpe@l@bﬁﬁhi%ﬁ% SeRficd Qﬁpl[%raﬁ&? M10. In embodiments,
invention in any way. Furt though illustrated as a

c§111 raﬁlonf Al 1&@ RAERL, $7 %?ﬂ? 16 ?){ﬁgﬁﬁ aCXIél{lglﬁ‘g‘LlSﬂ&If: ?e?tn?g%oas more fully

be a plurati

lnsta C at abase cluster I.n addi ti

AP Eéveneﬁoe S it ion el o R addesses of
conponent prograns 201, 202, 203, and 204. In one
CONPORANABINLTamh &l 2osifm idanafiFsnscswee 1qsadonss meposxTaerce addresses,
wi th nmenory-resource addresses that permit one or nore
opfinycothpoduastripg oghzausto 204f1g120 para@BBys wrtbin2Bd céropdreotpregrams.
menory resources 250, or another appropriate nenory

[@38pcat i oMpciddmt A6d6F chRcReats Svitlat exttadbenecoefiguration 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



[0036] In operation, service application 210 is

configured to manage conponent prograns 201, 202, 2083,
wan@IaWE94 One aspect of nmanagi ng i nvol ves est abCT/Bh100¢030283

and configuring conponent pgfograns 201, 202, 203, and

204 upon detecting a trigger event. The trigger event

alerts service application 210 to instantiate )
cg@m@ mogpq{@?gg(hlngo%,o'z_p}gg@ 2%g:1,n banetilpmd., agdithatembodiments of the

service application 210 upon detecting the trigger
pepsenttinvenhior ateathit hremted to those waygdemni and baseded hermm.

i ndi cation of a change to a |evel of |oad on service

[6039) i cat i Mhe2ldep(dicd -andRY 1dGAIEO ChMGohdndiptdg@arhs 001,002, 203, and

or nore client conputing device 215), or an indication

204 a2 &)ﬁﬁ@&%dtagcotr@iﬁ $DEE st bt oldst P iRt hRES WeSBllowing logical

nodel (e.g., by an%ndlng the service-description
SGR0LLactigs LRl hed DekuRER s, APPLL SR G5 SR, formalized

SPEVIGEY R RS (Fiéenty S ADAHEY Ml TS UERe dBEMRW

ith reference o FIL.G 6.,[00?1} I nci dent tg detectin

vilyes 1790 e osHemgtiemscEies el rgsordmg & dhexirangtarmgtion map,

fromthe specifications and or hooks of the service
antodhetical e propagating foondlizgd relics 2 ¥ethroughsut2ganponent programs 201,

facilitate properly managi ng service application 210.

200, eddodidretd,slocaanyf paramateron76 edoticagmd2 R0 toc dornizdized values 290

inmplicit or explicit configuration settings, as nore

abddrdivg db IR SEEGURDAYE - ankdNinB@I 1 inlgClakBhlidcASEARSEBN at the appropriate
configuration settings 280 |nc§ude addr esses of

pFI%HE?é?? B0 PEOGY &%ﬁl;p(leag% ORbb i j}, gﬁ&trﬁefté.@ h%0 aié%{éééh‘ggated by service

ocatli1 ons, nenory- urce a sses, or an

dat a-.str,i utilized to,configure parangeters W thi
oo dnt el iRanb Spopab ot RaPERRiE 10 g, 304! and 204 are
concurrently with, extracting configuration settings
compatibie Wik senbeypiayy witngs ¢80 ppigpto ipgalling fenmdizechyaucs 290.
established to neet the | oad, satisfy the updated

[640Vi ce nddeling oowftoFlany, oflherdiagason iisaatedehatashnws an overall
to operation of service application 210. In one

nigftgddedBefor @&ihagihi $bmPenGOWENRN sdiviog bppltcallOd accddding to a service
203, and 204 includes depl oyi ng conponent prograns

i, i Qoordifde wABhin2P b REmMAIE @%&%ﬁ? tvieRGor el\ﬁ'lt?ﬁﬁl, as indicated

255 and 265 within data center n anot her
of Bigt2 365 ’an?&&igﬁiolniglgn grié:g%?.@\cl)&l?)nits 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.



prograns 201, 202, 203, and 204 includes identifying

as being available for instantiation
w@e@viognssd y- est abl i shed conponent prograns resPdi/ng20091030283

various conputing devices 2%5 and 256 and are

identified. Although two different ways of

est abl i shing conponent prograns 201, 202, 203, and 204 )
MG been ASHMWALLCS L RGLR k- Be inséiditiersBigcem dor managing the service

appreci ated by those of ordinary skill in the art that
applivetiomeinhedwsrdaoce esthalid shigegcvapensninitptayr dnser@@tliments, the

202, 203, and 204 can be utilized, and that

e i sreploscs findlidspitasantthd fBll@ﬁﬁﬂl%Id)gﬁfaBstB?ﬁ: cbthilish®@ component

to those ways shown and descri bed herein. [0039] These

[E0h ' tifi&d - : :

PR G Rl AR AT GRTRACAY, pRR AT NG Rrmaized values,

I nst iation.process that includes the follow n
o b bR CroPREEERS e pll el B B SRALAP g 320, e
map, structure map), deriving f?rnalized val ues 290

CPMBARA IPFaMAL 6 nestablishey &Y 28vp R aigngedsratigg new component
transformati on map, automatically propagating

pragrarad)i eedlcnafyings 229G lebleoergstng conenepenfeprogipmsgimamgchines within
201, 202, 203, and 204, locating paraneters 270

tiodate s@osrdiln gn teeerhplanptmizeiimeat afdde2FPing acaitablngkistimg component
the structure map, and installing formalized val ues

pEoPardll, pH8mRRES QRFHiAL Bec PRt Rbfmpddtht pRdgREXEMMhRiYgated to
enmbodi nent, paraneters 270 are interrogated by service

BRFE B BEY oA i THNTeuRAG gy dogpiginely these
configurati tti 280. pr.i to,installi :
ORI PP OB TS FogABIo T ERhE RO R F e pregaeion,

flow diagramis illustrated that shows an overal

[042hod 3080 pEbOdRIPAL HiFSe SAPONEIN HPTAMIrURS ArcalosEpd jak ane or various
application according to a service nodel, in

campungadoacesi withiarn dtb octitere nThisfstytihef prmestemeployment is enabled by
invention. Initially, as indicated at bl ock 305, an

insedetgdtsi Q. ( @otpondnt | Gldesss&Y eitbyided toetei v@fpdienl devices by the
service application. Trigger events are discussed nore

chitidi¥atnt Ehtﬁﬁgser ¢NGAdiien Fhfe C(ﬁlﬁgﬁi/aﬁfoﬁaéelttﬁlg% h@clude instructions for
Indication alerts the service application that nore or

CI)I%Y\'geurrin% QAPRAER Ko RE QF Eh%%n?p%%%t%rg geral%g tﬂ%%ﬂysehleogvntlé) cach 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



mai ntai n uni form operation of the service application.
I n an exenpl ary enbodi nent, the addition and

wa@ adwoeehi on of conmponent prograns i S transparPCr/US0#030283
client who is presently acd&ssing the service
application. As indicted at block 310, configuration
settings are extracted from hooks upon interrogating

taken ¢ AR afdebpiscacpmitantly. sd yldiatador dllock Al Sphedorglizgd values are
di scussed above, various types of configuration

sl el ng sthe aparirectesst pftlice dpmporsint ggogmmbi ciit oéhred embodiments, the
explicit configuration settings.[0041] As indicated at

féngikeBIBucairel iBebantilptiofa Br S6RsEionowitRAN&eteitbridify parameter.
service application, in accordance with the trigger

LG $o _iﬂs?a_lliiﬁ fHcaBnctdl, @ %é@‘;&%ﬂpﬁcatﬁtﬁeisteﬁgcuted according to the

I nstant1 ati om process | ncl udes, east,

fol l.ow ng | ogical steps:. e bl i shi ng conponent
ﬂﬁ?@%?%%%gwﬁe H@?ﬁa%ggfﬁgfgégg val ues; automatically
ropagating the formalized val ues; and. installipg the ,
el 7ed Uing oW i Fﬁﬁgt fetildap, flgy fiagrags g Qipstrated showing
bl ock 320, the conponent prograns are established by
Hw@md@y‘ioﬁ gm@eSOQ for g@tﬁé]ﬂ@ thfrngﬁeWZ@d _rmbwe fieto APpIPPaiRtS) parameters of
or identifying as avail able, existing conponent
ther aghporRno prageaty, nesacedrdhnge Whie ala¢rabakmestr of the @bsent invention.
exenpl ary enbodi nent of identifying available existing
WRRRP&Rto PIQIS, 3iBiallP 3 ARR E@EtuMi$ RiRsdeBDyant s&riRE application, as
conponent programs are interrogated to degern1ne
- W e [ | t [ tj.0
A SR A5 SO B Iele O EREM M iothoossed by the
rograns receive formalized,val ye ur.i.n opagat i on. oy
ot B r MO hetcfib A’ SuiEorEi oIpH B ERES GiraRBters within

| ocated at one or various conputing devices within a
theacamparing rproggms  groy lecatedl peqepding deplagjmerithip sthe structure map.
enabl ed by instructions (e.g., conponent addresses)
Agcondirggyd thologheofdheptorent ntevdssists i gir¢dtag clonforgahzedivahes to the
settings. In addition, the configuration settings

aproptigte parssictdts,t therdBy hermerf 4 gropen thsaulahdil oftheSorBaldtd values,
t he conponent prograns thereby allow ng each conponent

APl & B1eRARMI nate with other types and instances
of conponent prograns, nenory

[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



resources, and renote dependent service providers
(e.g., service naintained by communi cation partners).
WO 0@48%9626 i ndi cated at bl ock 325, formalized Rel/Usx09/030283
are derived fromthe confid@ration settings. In
enbodi nents, the formalized val ues are derived
according to a transformation map, a determ ned state
649, amdpdientionhel ampRbRRYY (9ROt ERe desFIPHOR saDirdfatdrdfeceived.  As
t hereof. These formalized values are automatically
uplicpagatt Wdck 620, veddepiioatec afowhahenthe pnregdamsts affeet specifications
conpati bl e conponent prograns, or a conbination
withet 8Rfserad mbdilGahRde alf tht determid@tion sAtS tBAS0(s@bGantial affect
bl ocks 320, 325, and 330) may betaken in any order or
i g@&é?ﬂb&,aﬂltellyreséﬁ% doﬁﬂgl‘ﬁ%fi@tg o@tthplcgﬁtpoﬁéﬁ’gﬂo ms is maintained, as
f al ues f

rmal 1 Zed are"iInstalled at the paraneters o
.the. c nent_,progr ans. .l n_of her di t t he T
i TR0 i B ARt LT hPRE PTG ffe sbr0Ree appicarion i
association wth a correspondi ng. paraneter. |ncident
MARitpregy oy Inderagadent &i?%@iog peleterpinadian o; 8@63‘65 thega s pphange to a
is executed according to the fornalized val ues, as '
lgvietio€ at lodd as nixidgc kIf3he defap@ugfiom undicates Hw nooclNGS, or4substantial
and 5, flow diagrans are illustrated show ng net hods

adfofnand t& M2 16wl of tistledd is mglitdiel, tior pradenz eshfigataties of dteacomponent
appropriate paraneters of the conponent progranms, in

pREEAhIRNEAn MR, ANn@thedhi®metk €fo.t he present
invention. Wth respect to FIG 4, initially, a map

[(?(fﬁlg?wt ure H.o%fe@‘grg ﬁﬁg gg@%%gtg?ﬁeorf‘ﬂo% S gﬂp Lﬂ(f@f%d i?ﬁfgat%%hat a trigger

cated at b er e I men
strycture Is accessed by the canfjguration
ot Hn ST (b ed HBREITH <IALEY HTBal'G ot 5l ladk oagtyred. or an
the paraneters within the conponent praograns are )
amgadimeny ta dhosngriigation hasgiriveniar syibprantid cEfeethcthe padaiedconfiguration
Accordingly, the logic of the structure map assists in
seltingscare ngdathe adoordrag izdhd svialiagesodad, dshediagpd epbloekt €60. Utilization
paraneters, thereby pronoting a proper installation of
of he stefidemhodedo vidhidapdatad comfiliieaioncketingllivdikcudd. 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



[0045] Wth reference to FIG 5, a state of each of
t he established conponent prograns is established, as
w0 p@vogdeed at bl ock 510. I n enbodi ments, the SPEL/ES2009/030283
generally relates to an ingbance or type of conponent
program or the existing configuration of the
conponent program As indicated at bl ock 520, a )
obyighs st imhercanorthpsysienaaedsthed. Thwihbeyrdepitegdythat certain features
enbodi nent, the transformati on map includes |ogic that
apd sub-desibimatiorsx preesS unptyt el cenf bgamatdyed wedidu mgleraase to other
formalized val ues upon entering the determ ned state
fekureaehd efib-thabiaeiaeNeNiis P§ ogitamplatddaseand s WitBinl B8iseope of the
formal i zed val ues are derived that correspond to each
clafigt ance of a conponent program [0046] FIG 6 is a
fl ow di agram show ng a nethod 600 for responding to a
trigger event, in accordance with an enbodi nent of the
present invention. As indicated at bl ock610, an
i ndi cation of anmendnents to a service-description
contract are received. As indicated at bl ock 620, a
determ nati on of whether the anendnents affect
specifications within the service nodel is nade. If
the determnation indicates that no substantial affect
is generated, the present configuration of the
conmponent prograns is naintained, as indicated at
bl ock 630. As indicated at block 640, traffic at the
service application is nonitored. As indicated at
bl ock 650, a determ nation of whether there is a
change to a level of a load is nmade. If the
determination indicates that no change, or substantia
adjustnent, to the level of the load is indicated, the
present configuration of the conponent prograns is
mai nt ai ned, as indicated at bl ock 630. [0047] However,
if the determ nations of blocks 620 and 650 indicate
that a trigger event has occurred, (e.g., a
substantial change to the |evel of the |oad occurred,
or an anendnent to the specification has driven a
substantial effect), the updated configuration
settings are updated according to the service nodel,
as indicated at block 660. Utilization



of the service nodel to create updated configuration
settings is discussed nore fully above with reference
W 00080®69L. As indicated at bl ock 670, the forpel/Ugm®d9/030283
val ues are derived fromtheélupdated configuration
settings. As indicated at bl ock 680, the conponent
prograns are reconfigured with the derived formalized
val ues. In enbodinents, reconfi ddraMdn includes the
steps listed in FIG 3. [0048] Enbodi nents of the
present invention have been described in relation to
particul af- embSHICHRINNGIC GHAIKCISHQagh Meeielpving gopputer-executable
respects to be illustrative rather than restrictive.
iAfetionateimbe dedtthatorethas wiech exdretolnperappes ewthotl dott ihasaging one or
of ordinary skill in the art to which enbodi nents of
nidi€ comnps @t piopyand Wwithinpekdraich apblidadivh adapaintithd serddd model, the
its scope. FOO49] Fromthe foregoing, it will be seen
niddd doRisisigavention is one well adapted to attain all
the ends and objects set forth above, together with

ot her advant ag whi ¢h ob u herent .t

system and net Aigttingrik 3pp) abfévglngé?%“?ont “tHat agf?)lfca“on wherein
featyres and sub-conbi nations are of utility and ma

be eﬁ‘tﬂ RFEEC APRIHSHPN CaMBFiTicIBe 1B R HBPISt ‘é’é‘éﬁg%n@%t pqgrams that are
sub-conbi nations. This is contenplated by and is

wi t hickeoutiblaserospafe eamputing desica it adatageatesy nor e
conput er - st orage nedi a havi ng conput er - execut abl e

i nstructi ons erbogitiad (8 h®rfean thdatryiceimedet xecfigueatjon scttings that
performa nethod for nmanagi ng one or nore conponent

Pr ogkaibe Mrhiisterad ®AhY bE€oRBtd &)a{poﬁau%@&gfmg ng to a
servi ce nodel, the nmethod conpri sing eterm ni ng

(305) a level ?I{Itllltﬂ‘%dgﬁ? LRSI SEh YRR ﬁgpéskttfﬁ# 'nﬁlﬂagmg the service

wherein the service a cat Ion conpri ses
epar it BoE b FrG aR0, aid Riefalﬁweéfe fi BRcRopstantiaion process
comprising:
(1) deploying (320) the one or more component programs
within the data center; and
(2) automatically propagating (330) formalized values
derived from the configuration settings throughout the one or more
deployed component programs; and
at least temporarily installing (335) 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 comprises monitoring traffic at a website hosting the service

application.



extracting (310) fromthe service nodel configuration
settings that can be adm nistered to the one or nore
w@ommposest prograns; initiating (315) an i nstapCT/a820091030283
process for managi ng the s@tvice application in
accordance with the | evel of the |oad, the
instantiation process conprising: (1) deploying (320) )
t he one oB- nor dhe ®wpsrienere ngtwg%mﬁdltamf gifrg 1, wherein the
center; and (2) automatically propagating (330)
s¢rercapdptiedtionicamprisksr safedart rieridinge os onfdagu canteomaintained by an
settings throughout the one or nore depl oyed conponent
applagtieonssrvite dratiddreasdssibRparchient Wa h Rebdrdbwig apgddlion.
the formalized values into the one or nore conponent
prograns, thereby providing for functionality of the
service applicghi Qe RNEbSI @Aputirlsthrhftems8iaVdrC@aiPIEherein the
2. The one or nore conputer-storage nedia of claiml,
rej ternm.nin f > [ .
SHIOFE FhehS SR T P s g b RIS FRERER DR compaet esablished
application.3. The .one or, nore conputer-storage nedia
bBIeET SirAPRCalioBrErvica GV et YIdIhS SEEN cat i on compri ses
software residing on a data center mmintained by an
appl i cation-service provider accessible to a client
via a webSbr owd8f pPr daeicofemputerTsOrgse Medianpf eclaim 1, further
conmput er-storage nmedia of claim 3, wherein the service
compesing sxeggeheg Hicad;vidernpphcdtionaccmraigrg theanstalled formalized values.
servi ce-description contract established between the
application-service provider and the client. 5. The
one or noke coMhuiodt oftradrag@nipachr ata@hge madin df, cliiur t he@herein the

instantiation process further comprises:
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; and
deriving the formalized values from the configuration settings

according to the logic of the transformation map.

7. 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 (255) to execute the one or more

component programs that support the operation of the service application; and



conpri sing executing the service application according
to the installed formalized values. 6. The one or nore

W@ oop9ep4 st orage nedia of claiml, wherein theCT/US2009/030283

instantiation process furti&r conprises: determning a

state of each of the one or nore depl oyed conponent

programs; accessing a transformati on map, wherein the

t ransf or mat i on aagendrenmpasg devre (3659 tenptiae 8n fptaniation process
configuration settings as formalized val ues that

cor r éspanpletmentile tb¢ akceviaf applodatioh ddverdomge tora rervece model, the
conponent prograns; and deriving the fornalized val ues

f r omidshertiesr probEsscbMprisiagt i ngs according to the logic

of the transformation map. 7. A conputer system for

per f or m ng a net hod ég) ekf?%tffﬁ t éﬁﬁ BatfonS QEMhGE from  specifications
application by propagating c ation settings td

one or nore,co %neq%rg(%_rans thereby pronot i ng
functionallE PREC &Y Vice appl i cation, the conputer
systen1conpr|3|ng: Zaflrst conputing device (255) to

execute the one or QERpBRetic BR%gPIa RO hgpmponent programs
support the operation of the service application; anda
second congsidingign theviirstecopmesng dovichis beanpavarlable for instantiation;
instanti ation process for inplenenting the service
application accordi @ tinterogeingi gardmdeak, withen the one or more
instantiation process conprising: (1) extracting

confi gur atci)l‘ﬁpo&% tirB@ands" IMeSEBIEh| WhdthePNemM bhithe tdiR or more
servi ce node identifying the one or nore

conmponent f I
oo BTN bR L e
(4) automatically propagating formalized values derived
from the configuration settings throughout the one or more compatible

component programs; and

(5) configuring the parameters of the one or more

compatible component programs according to the formalized values.

8. The computer system of claim 7, wherein the instantiation process
further comprises:

receiving an indication of an amendment to the specifications of the
service model; and

extracting updated configuration settings from the amended

specifications.



(3) interrogating paraneters within the one or nore
conponent prograns to establish whether sonme of the
wW@@90996pr e conponent prograns are conpati bl er@i/UR200$1¢30283

configuration settings; (4p4automatically propagating

formali zed val ues derived fromthe configuration

settings thr ougrhout the one or npre conpatible

conponent pr ogrAgscomapiger systesnpf th?lﬁhgi t WBeTgHy dlgeta@esor more
of the one or nore conpati bl e conponent prograns

campordait prpgrang tesidingr omthezfedt vahuemg Bvicthes domppedraccording to a
systemof claim?7, wherein the instantiation process

sétubt REEs GRAPFIrSESS | the GReAétHg t@nrécﬁﬁlﬁ%\ﬂéi@ﬁbr&ftio@lﬁy upon receiving
anmendnent to the specifications of the service nodel;
fHbliSad AL At WRABIS A EBREMIGH {cRhgset L ngs rom t he
anended specifications. 9. e conputer systemof claim

8, wherein the one or nore conponent prograns residing

on the firgt c ti evi vel r.di ng -
Co a set of runde opld Y HER B R e BT I6F 3 WScompuiing
reconfigure automgticall pon receiving formalized

dgdFe, b*sfl“%FBTrﬁ U dateéﬁc%eoﬂ?ﬁioé‘ﬁroéﬂ%ﬁ cQEpeRGRggrogigNs that support
The conputer system of claim7, wherein the second
theorpstation @f deoscedcd appligatidmer confi gured to execute the

one or nore conponent prograns that support the

operation of the service application. 11. The conputer

syst em of 1¢! ai fhh& Oconyheereisystetheot atdiinguPatwhencis ethei nggiguration
i ncl ude conponent addresses, the conponent addresses

s@ehg tdcludg édvepodBet @ddresses, 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.

12. The computer system of claim 7, 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.

13. The computer system of claim 7, further comprising a set of
dependent 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 managed by at least one entity separate from the application-service

provider.



nore conponent prograns residing on the first
conputing device to coordinate activities with the one
W@erom0IBILoNpPonent progranms residing on the sePCNUS2009/030283
conputing device. 12. The é@dnputer system of claim?7,
wherein the configuration settings include algorithm
identifiers, the algorithmidentifiers instructing the )
one or moi# cofpenediePyeiogydems o0 dawndB. avhsasini kgl genfiguration
algorithm thereby affecting the execution of the
sstengd oelwipplcsaate doratidi®, thhecsoormpulbeaticmy gteemtofg ¢chaione or more
7, further conprising a set of dependent services to

cSpPRnt pkdiearapes abbrdmatf adtherisewith ¢l aRIfi depbhdet sérRes located
service application being managed by an

e%ﬂlahg g;f ﬂ%rfiétecro‘(ﬂ X gag geﬁlb@' gld tﬁ\@ gectolﬂﬁ c§§1guﬁ’1§% &J&E’&n dent

servi ei ng y at least one entity separate
fromthe application-service provider.14. The conputer

system of lg.l al %%%bm e & p[er%hoef &815]1{ Ilg,uxgvﬁ%tjel%n SELhARNES activities
i ncl ude resource 1 Gcations, the fesource Scafions
ggrnitting t he one or nore conmponent progranms to

CeBBY'thi nate activities with the set of dependent

services |located externally of the first conputing

devi ce and t he csdwpgias caspiecs hefwgew theesct e6depppdent services and the
conputer system of claim 14, wherein coordinating

act i vht besorormpipiosent peaghangindg nessages bet ween t he

set of dependent services and the one or nore

conmponent pr ogkaipari ¢he QRERANEED rhdiSageX RN GRE formalized values
nmessages wth the fornmalized values installed at the

par afkt &g fg{.he%zlatean%@éars BF thilRhE oP@%Jn@éaﬁb&W&ﬁg Jprograms.

pr ogr ans. he conput er syst aim 15, el
the formalized val ues include expected val ues and the

exchanged 18% Ssﬂgscoim%%lelfl ds?lstéarnuosfe Laftl qg,l gv%gre%nr ﬁl%epotrringlliZed values
include expected values and the exchanged messages include a user-provided credential,
wherein, upon instantiation, the one or more component programs are configured to allow
a user access to the service application upon matching the user-provided credential to a

corresponding expected value of the expected values.

17. The computer system of claim 7, wherein the instantiation process
further comprises:
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; and
directing the formalized values derived from the configuration

settings to the appropriate parameters according to the logic of the structure map.



wherein, upon instantiation, the one or nore conponent
prograns are configured to allow a user access to the

W@ eooviogw9appl i cati on upon mat chi ng t he user - prpT/U8L09/030283
credential to a correspondi2ig expected val ue of the
expected values. 17. The conputer systemof claim?7,
wherein the instantiation process further conprises: )
accessi ng 18 stheucompuéernypteny ofeleie 7omacisin hsrferst computing device
conpati bl e conponent prograns, wherein the structure
and fhei secdnddesnpubigi clefioe compasd ndath lnentpavéwetie e daitd ¢dnter includes
the one or nore conpati bl e conponent prograns; and

i@ ¢ kdsBOrct i thaf GoRBdak Qeheveh RS a8edti tHe thefdoydsb@rces are accessible
configuration settings to the appropriate paranmeters

bg‘t‘&%{%id}gnéré’c&%?oﬁéﬁ%&_gpafméhe structure map. 18. The
of ¢

onput er syste aim 7/, wherein the first
conmputi ng devi ce and the second conputing device

conpri se 39 d at gnse potrﬁéuter""‘g?{%% ng { r}‘i}aiglatl?a &8h the %neﬁguration

i ncl udes nenory resources ore da erein

data at the nennry resour ces arﬁ accessi bl e by e one . .
SN S IS FBERERTT P WET AdECessey .t ?H%e%%fﬁﬁﬁoélfces?i‘{g%ﬁ%%fjmmﬁmg
claim 18, wherein the configuration settings include

theepis pr megye RoBWoREIHreegi@ss tohlecseribe wopesBatecaemory resources for
addresses permtting the one or nore conponent
apresgnathe dac. | ocate t he appropriate nenory resources

for accessing the data. 20. A conputerized nethod for
configuring conponent progranms of a service
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an instantiation schene, the nethod conpri sing:
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Interrogating a service nodel;
method comprising:
determining (310) configuration settings by interrogating a service
model;
accessing (315) 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 (320) the indicated component programs on a plurality of
computing devices within the data center;
converting (325) the configuration settings to formalized values
based, in part, on the transformation map;

automatically distributing (330) the formalized values to the

deployed component programs; and



accessing (315) the instantiation schene, wherein the

instantiation schene indicates which conponent
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nodel , and wherein the instantiation schenme provides a

transformati on map; deploying (320) the indicated

conponent prograns on a plurality of computing devices

wi thin the dat &t @éﬁttémpt)%hv&tpfln&@33(ﬁszs9 disgrébuted formalized values

configuration settings to formalized val ues based, in
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distributing (330) the formalized values to the

depl oyed conponent prograns; andat |east tenporarily

storing (335) the distributed formalized values in

association wth the depl oyed conponent prograns.



