SYSTEM AND METHOD FOR DESCRI Bl NG APPLI CATI ONS FOR MANAGEABI LI TY AND

EFFI Cl ENT SCALE- UP DEPLOYMENT BACKGROUND [ 0001] Conputer applications arc
devel oped to operate on a particular conputing platform Traditionally,
conputing platfornms are designed to control a single conputer and, as a
result, the applications designed for the conputing platformalso are

desi gned to opergYsTENM AN MHTEIODHOR OESCRIBINGtAPMEC A@eONIEORIUcCed new

ways in which conpuhe{GRARIIANEANTPERERIEXERERLEAMPHERT ©YMENTE the method
of depl oynment has changed, the end users still expect conputer applications

to operate the sane regardless if they are deployed over the Internet or
residing on the end user's conput eB.A(}éiﬁW 0002] Enbodi ments of the
present invention relate to systens, nethods and conputer storage nedia for
oper at i ng [08Hal abl(@nmgwigsppHeatisnatafo davelgped epvonseatel @8 ct pirticwlar de@eviing ng a
requested service is received. Upon receiving the service description, a
det er m natplatforof. Thaitraagliy.r ehputisg raésmarde tbegmeodatiol @intrel  sslt casputsr
made. The resources required to sustain the deploynent of the service arc

mapped t o dnicay ishigthe apifcatiomeseshed e thO oRMputHG d}ﬂh@ér{rpél% 8RR dcbignsetovi ce
may be depl oyed. An instance description is anmended with each deploynent of

the servicgole Ie%gg,\rvlglgﬁo pl@gﬁicgﬁghggpk%m%o@cea REwSeL !iﬁ%vhi&PQ&lﬂu%K?ﬂ'eg

Sunmary 1S prov to I nt ectlion of concept In a sinp

formthat arc further described bel ow,i.n the taid ed, Description. This
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the cl ai ned subject matter, nor is it .intended to be used ag an _aid in
det er mi ni fGdtHeTssHBhEXRSCt CoHBPERL APRItFAERM OcPPStEtths same regardless if they are

deployed over the Internet or residing on the end user’s computer.

SUMMARY

[0002] Embodiments of the present invention relate to systems, methods and
computer storage media for operating a scalable computing platform. A service
description describing a requested service is received. Upon receiving the service
description, a determination of the required resources and the available resources is made.
The resources required to sustain the deployment of the service are mapped to the
available resources of the computing platform so the service may be deployed. An
instance description is amended with each deployment of the service to allow for sustained
deployment of the service.

[0003] This Summary is provided to introduce a selection of 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.



2 BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0004] The present invention is
described in detail belowwth reference to the attached draw ng figures,
wherein: [0005]FIG 1 is a block diagyam of an exenplary conputing
environment suitable for use in inplenmenting enbodi nents of the present
invention; [0006]FIG 2 is a block diagramof an exenplary system for

operating a scal abl e conBRIEROEIGEIPATON OF IEGODHAWENGESt h an enbodi nent of
the presentinvention; [0007]FIG 3 is a flow diagram of an exenplary mnethod

for operatjppgs)a scalhabpsent invention is described in detail below with reference to the
attached drawing figures, wherein:
[0005] FIG. 1 is a block diagram of an exemplary computing environment suitable
for use in implementing embodiments of the present invention;
[0006] FIG. 2 is a block diagram of an exemplary system for operating a scalable
computing platform, in accordance with an embodiment of the present invention;
[0007] FIG. 3 is a flow diagram of an exemplary method for operating a scalable
computing platform, in accordance with an embodiment of the present invention;
[0008] FIG. 4 is a diagram representing the lifecycle of a service description through
various assemblies, in accordance with embodiments of the present invention;
[0009] FIG. 5 is a graphical representation of an exemplary topology, in accordance
with an embodiment of the present invention;
[0010] FIG. 6 is a block diagram representing a load balancing channel, in
accordance with an embodiment of the present invention;
[0011] FIG. 7 is a block diagram representing a stateful switch channel, in
accordance with an embodiment of the present invention;
[0012] FIG. 8 is a block diagram representing a stateless switch channel, in
accordance with an embodiment of the present invention; and
[0013] FIG. 9 is a flow diagram of the service deployment evolution, in accordance

with an embodiment of the present invention.

DETAILED DESCRIPTION

[0014] 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



conputing platform in accordance with an enbodi nent of the present
invention; [O008]FIG 4 is a diagramrepresenting the lifecycle of a
service description through various agsenblies, in accordance with

enbodi nents of the present invention; [0009]FIG 5 is a graphical
representation of an exenplary topol ogy, in accordance with an enbodi nent

of the preasgblairhdVeBidcOmattéARLA] £b&be Bmbsdiad 1l AR Wiy gloant i @PdiEReMt bk a
| oad bal anci ng channel, in accordance with an enbodi nment of the present
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“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.

[0015] Embodiments of the present invention relate to systems, methods and
computer storage media for operating a scalable computing platform. A service
description describing a requested service is received. Upon receiving the service
description, a determination of the required resources and the available resources is made.
The resources required to sustain the deployment of the service are mapped to the
available resources of the computing platform so the service may be deployed. An
instance description is amended with each deployment of the service to allow for sustained
deployment of the service.

[0016] In another aspect, the present invention provides a method for operating a
scalable computing platform. The method includes receiving a request for one or more
services wherein a service contract is in association with the request for the service(s).
Each one of the service(s) is comprised of an eclement and a channel, and wherein the
channel is at least one of a load balancer channel, a stateful switch channel, and a stateless
switch channel. The method also includes receiving a service description for the one or
more services, wherein the service description is comprised of at least one of an
application configuration setting, a system configuration setting, and a resource reference.
The method continues with the determination of the resources required to deploy the one

or more services as well as determining at least one available resource of the scalable



accordance with an enbodi nent of the present invention; and [0013]FIG 9 is
a flow diagram of the service deploynent evolution in accordance with an
enbodi nent of the present invention. , DETAI LED
DESCRI PTI ON [ 0014] The subject matter of enbodi nents of the present
invention is described with specificity herein to neet statutory
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herein disclosed unl ess and except when the order of individual steps is
explicitly08EHcri bedn another aspect, the present invention provides a method for operating a

scalable computing platform. The method includes receiving an additional request for one
or more services, determining the resources required to deploy the service(s), determining
at least one available resource of the scalable computing system, producing a second
instance description, mapping the resources required to deploy the service(s) to the
available resource(s) of the scalable computing platform, deploying the service(s) to
generate a result and transmitting the result. The method also provides for the
modification of the first instance description and the second instance description to reflect
the mapping of the resources required to deploy the service(s) to the at least one available
resource(s) of the scalable computing platform.

[0018] Yet another aspect of the present invention provides a computer system
embodied on one or more computer storage media having computer-executable instruction
embodied thereon for performing a method for operating a scalable computing platform.
The method comprises a receiving component that receives a request for services,
including a service description having a description of resource(s) required to deploy the
service associated therewith, a resource determining component that determines the
resource(s) required to deploy the service, a resource mapping component that maps the
resource(s) required to deploy the service, and a deploying component that deploys the

service in association with the mapped resource(s) required to deploy the service.



[ 00151Enbodi nents of the present invention relate to systens, nethods and
conputer storage nedia for operating a scal able conputing platform A
service description describing a requgsted service is received. Upon
receiving the service description, a determ nation of the required
resources and the avail able resources is made. The resources required to

sustain theoogp! oymemdvied virR€lyS@dsviis®! ah Covdrapedof @nibBginaviai bahhe présaur ces
of the computing platformso the service may be depl oyed. An instance
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sust ai ned depl oynent o e service. I'n anot her "aspect; e present

i nventi on ,prowvi.des thod for operating a scal able conputing platform
The nethodg¥%%f%§?g%%%§§FVYng a request for one or nore services wherein a
service contract is in association with the request for_the service(s).
Each one df0%He ser Relepag tp thecgapings shegrramnd pivially taRl-d amariafar dnhd
wherein the channel is at |east one of a | oad bal ancer channel, a stateful
swit ch chamneplarppperating anefasswns wiitable foamplamenting emboiioekns slothie meesgdes
receiving a service description for the one or nore services, wherein the
servi ce dasedmtiphiioshowe @andesigaatdd génailly easimpmitiagdbviaa 16@plonpuiindevice
configuration setting, a systemconfiguration setting, and a resource
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result. The nethod then continues with the transm ssion of the depl oyed
servi ce r&sigfing tq@uo7KIos cambingien akmeadyles/eqrapqents dkystiatdent i on provi des a
nmet hod for operating a scal able conputing platform The nmethod i ndudes
recei vi ng [8024ddi t i dirabodimgute sayftwr deserebedrin inr genseal whutest, ofdetrputer wbdgot he
resources required to deploy the service(s), determning at |east one
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deploying the service(s) to’'generate a result and transmtting the result.
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aspect of the present invention provides a conputer system
or implements particular abstract data types. Embodiments may be practiced in a variety
of system configurations, including hand-held devices, consumer electronics, general-
purpose computers, specialty computing devices, etc. Embodiments may also be practiced
in distributed computing environments where tasks are performed by remote-processing
devices that are linked through a communications network.
[0022] 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 modules 116, input/output (I/O) ports 118, I/O

modules 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 thereof). Although the



enbodi ed on one or nore conputer storage nedi a having conputer-executabl e
instruction enbodi ed thereon for performng a nethod for operating a

scal abl e conputing platform The nmethpd conprises a receiving conponent
that receives a request for services, including a service description
having a description of resource(s) required to deploy the service

associ at edyatibes Blotksof G, @ @dSHRV ORI it Hoh theCRRPONEBLityl hatcakis! 8fiMen@s: t he
resource(s) required to deploy the service, a resource nmappi hg conponent
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conponent that oys the service in association with the nappe
resource(s) requi.red to depl the service. 5 [0019] Hav,i byiefl
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operating environment suitable for inplenenting enbodi nents. hereof is
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to FIG 1 in particular, an exenplary operating environnent suitable for

i mpl ement imepgaidsotirhsushsis dhe nhterepeledemrt,i andewitérote thet SisodingramdoidEKT.ghat ed
general ly as conputing device 100. Conputing device 100 is but one exanple
of a sui t ahtrelycitingtitiva @f enekeaplantonandingsicniet thaticemde dsddoinsiogaesion avith
limtation as to the scope of use or functionality of the invention.
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dependency or requirenent relating to any one or conbination o
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general context of conput’er codé or machi ne-useabl e I nstructions, |nc}ud|ng
conput er - execut ab instructions such as program nodul es, ,,bei ng executed by
bt er 6509t ALF IGmtET SR HOTPLpar 0 A ARG J508F St ant Jor ot her
handhel d devi ce. Generally, program nodul es including routines, prograns,
obj ects, nB8dles, ddramritingcdaries!0hhpicaly inpludes ¢ epBetytof esputerygadable
perfornms particular tasks or inplenents particular abstract data types.
Enbodi nmentrsedray Byewpy at cxaeple andanotdmigttypnotorsygtercadand ngdraamiy nemprise

i ncl udi ng hand- hel d devi ces, consuner el ectronics, general-purpose
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practiced in distributed conputing environnents where tasks are perforned
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network. [0022] Wth continued reference to F 1, conputing device 186

I ncl udes qegl%%logies; CDROM, digital versatile disks (DVD) or other optical or holographic

media; magnetic cassettes, magnetic tape, magnetic disk storage or other magnetic storage
devices, carrier waves or any other medium that can be used to encode desired information
and be accessed by computing device 100.

[0024] 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 modules 120. Presentation
module(s) 116 present data indications to a user or other device. Exemplary presentation
modules include a display device, speaker, printing module, vibrating module, and the

like. 1/O ports 118 allow computing device 100 to be logically coupled to other devices



110 that directly or indirectly couples the follow ng devices: nenory 112,
one or nore processors 114, one or nore presentation nodules 116,

i nput/output (I1/0O ports 118, 1/0 nodyles 120, and an iflustrative power
supply 122. Bus | 10 represents what may be one or nore busses (such as an
address bus, data bus, or conbination thereof). Al though the 6 various
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delineating various nodules is not so clear, and netaphorically, the |ines
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processors; have nmenory. The inventors hereof recognize that such is the
nat ur e of flﬁ’e art, and reiterate that the diagramof FIG 1 is nerely
illustrative of an exenplary conputing device that can be used in
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such categories as "workstation," "server," "laptop," "hand-held device,"
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"conputer™ or "conputing device." [0023] Conmputing device 100 typically
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[ 0024] Menory 112 includes conputer-storage nedia in the formof volatile
and/ or norfvefues/oameanwss ylustrtpe@dnenory may be renovabl e, non-renpvable, or a
conbi nati on thereof. Exenplary hardware devices include solid-state nenory,
hard drivd802@pt i cal Wahswontniadessferenas. toColpul.i cognpoiemi qeati@t 2O Icagtesisone or
nore processors that read data fromvarious entities such as nenory 112 or
| /O nodul agcclvilg dBrpoaitali2on sedot elcsoriplidh geheatnt cdapandnidldatieisiré® a
user or other device. Exenplary presentation nodul es include a display
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220, all in communication with one another via a network 210. The network 210 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 computing networks, intranets, and the Internet. Accordingly, the network
210 is not further described herein.

[0027] An exemplary embodiment of computing platform 200 assembles various
components into an instantiator 240 and a deployer 250. The resource determining
component 216 is assembled into the instantiator 240. The resource mapping component
218 and the deploying component 220 are assembled into the deployer 250. While the
illustrated embodiment of computing platform 200 assembles the components of the
invention into the particular assemblies identified, it will be understood and appreciated by

those skilled in the art that assemblies are not limited to the instantiator 240 and the



i ncludi ng PO nodul es 120, sone of which may be built in. Illustrative
nodul es i ncl ude a m crophone, joystick, gane pad, satellite dish, scanner,
printer, wireless device, and the likg. [0025]Wth reference to FIG 2, a

bl ock diagramis shown that illustrates an exenplary system 200 for a
scal abl e conmputing platform in accordance with an enmbodi ment of the
present i niepllyeOr50. GoWRI kst Be Rhadrbtob @D précisttd bpaRseXamd & @t aa tisdtithabl e

conputing platformand is not intended to suggest any limtation as to the
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h
conputing p orm 2 e Interprete avi ng any dependency or
requi renment _relating to .any on r nmbi nati on of nodul es/ conponents
iIIustraté@?mfﬁﬁg%f%%?¥ylo ?ﬂﬁ% a?%?erence to FIG 2, conputing platform
200 contains_a receiving conponent 212, a service description_generating
conponent 99281 & r esHisrEesiWaE SPRPARTIY 2L DFRSEIERE Toupisst far seasiser LBe pRIpiSE iy
conponent 218, a depl oying conponent 220, all in comunication wth one
anot her viastuaterdonkty? vbereThehengtustirk i9 dotermipedl vyl aderviasi ddsouptian that &t i on,
one or nore |ocal area networks (LANs) and/or w de area networks (WANs).
Such net warkdingl gnthi reseivent sorapancao phaeevichdatfipi@siccant®isditicslae whale
conputing networks, intranets, and the Internet. Accordingly, the network
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conmputing platform 200 assenbl es various conponents into an instanti ator
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into the i'nstantr ator e resource nappi ng
depl oying co nent 220 are.ass qﬂled i.nto the, depl oyer 250. Wile the
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of the invention into the particular assenblies identified, it wll_ be
under st oodPEHE taisFrewrisedar pytru¢iued sskf 10des, rpuphandchannglst Baleepgvidsst ar e
not limted to the instantiator 240 and the 8 deployer 250. It will also
be under sttondlagndespptiecicdt £ dotmputchgsegrshi | [Redesi arct fescabed blaindichieng the
conponents arc not restricted to the particular identified assenblies nor
arc the cawppuentcdddespRaRhihyY tiRSDETHhEHoAingankironment required by the role, the
configuration settings, the role’s set of endpoints, and a model of their performance. The
role’s configuration settings may include collective settings which are shared by all
instances of the role, or individual settings that are particular to each instance of the role.
Additionally, the set of endpoints included in the description of a role are further classified
as either input endpoints and output endpoints. The output endpoint of a role provides a
connection point from a source element to the input endpoint of a target element. A role
instance communicates through its endpoints. A role instance is also defined by the
resources included in its description. Roles may also be grouped as a set of roles to forms
a group. The minimal group size consists of a single role. Therefore, groups and roles
may be described as an element when the two do not need to be differentiated. The

service also includes channels. Channels establish connections between various elements

through the element’s end points.



[ 0028] The receiving conponent 212 receives a request for service. The
service is a structured entity wherein the structure is determned by a
service description that is received py the receiving conmponent 212. The
service description received is fitted to the service contract associ ated
with the service that is requested. A service description presents a set of
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Corvi co ol Eiire GEEPRGT 6o iimners Wk BB R ebbel dhe sufieds
various el ements through the elenment's end points. 9 [0029] Recei ving
conponent S8 ac Biclpded dn ey tresived gervicesdaseiiRtionaidwall g8 the esodsst thaparon A
service description includes information constraining howthe service can
be confi guletumard wepd oggaked dor wepdrtiagdai msno@abf dire séraice darbdhdeplewd. t &

anal yze the performance of the service. Additionally, the service

descri pti afes@ipiondesthsukfatioheinp behfn Bt ivafioso clchahtst iRl ihrveridudheditls

al l ocate and coordinate the resources required to sustain the depl oynent of
the servi Geprol GASAL TpISNSIERE daske! AhbAHAN Mol BSIRIERIARREHREbARL

i ncludes the el enents and channels that outline the service. The instance
descriptiaon.j 0 e e 0 det.erm. ni 0 n to .
incorporafénbﬁggé4%%§H?§Qéﬁhgb%gﬁﬁgﬁéﬁﬁﬁﬁytﬁ% *ﬂﬁggt %Hgﬁggﬁyg%égongf%ded
in the rcccived service description as well as.the resources that are

det er i ne&?%ooﬁﬁég?ﬂ%ﬁitﬁ%aﬂm?- hsappelegy B o asicmpehar PTBepy et e
depl oyed. A description of the relationship between the various el enents
and t he vdh¢ eerncetigpinel theredgmendsefar she prsvice v fugion brapkdy sibe vpeiang ateeen

t opol ogy descri bes the endpoints the channels connect the various el enents.
| f the chahaelsnats’tihputetrelppmtss aad @ ehaogedpput hetetfapyl thgyouttgabseeehainged
for the service. The topol ogy of a service includes information relating to

the connecdléniérity oRtput BEARIREBAA & sé0icetshRp&RicHtics thOminimahi Mimtyr OPedplikas t he
routi ng between the elenments' input endpoints and a service's input

| nterface,oddien ERhNGaPRINEEN, e RHATRILS mAMERMcSRIRAbAL S0 hvoid
servi ce's dependenci es, the nlnlnuﬁlnu er 5? replicas of each denent that
is neededﬁrghe ggi el i nes 32 na%nten nce. t hat shoulq océu{ to aV9¥d ;
i nt er r upt i AGTERE S QR TCECe (SSETRIRNS SHPDPTBIIF RIERTE pRF ARt BY L0HiAs ean
be utilized to evaluate the service performance, indications of affinity
anong r ol e2ugist thenteayigs tpﬁ%fomceayéwdwzﬁen%fg? ﬁ?fg‘wr apapitAls thafainfera ¢ i ons
of propagation of configuration settings between el enents [0031] The
channel s ideplaydeds of piepersyeprng.deddndipationn of peapagatiqn efefonfigutatien setpogogy
can take various fornms. A channel can be any of a |oad bal ancer channel, a
between elements

[0031] The channels included in the system description that help define the

topology can take various forms. A channel can be any of a load balancer channel, a



10 stateful switch channel, and a stateless switch channel. A |oad bal ancer
channel connects one output endpoint froma source elenent to the input
endpoi nt of a target elenment. Traffic,fromthe source element is

redi stributed to one of the target denments according to sone policy
associated with the channel. Exanples of the policies that may determ ne

the di stridputfupsiviedh dHadhdll nd Dahiees sidh @labind1Ot Allbdd Be@shckOchaifélf@hmcts
distribution, |east-cost routing, least-time routing, affinity-correlation

001110, st Uabof o By, SEReRE) bl hckldthar 4 S SRl on
nb f 4 t i nt d t . ints. T I t i
et o A RO AP R PIBRI bR o T BB SR STR Ll L o

t he | oad bal ancer of the | oad bal ancing channel. The | oad bal ancer w ||
then redi SOPICRLIEY peciatsA et theshamnet hBx IaF‘%\Pf thg pelicienihgbmap deisEning the
regardl ess of the nunber of target elenents. [00321An exenplary | oad

bal anci ng d$tebhwiein ph teditonadndse bwit tage ot d e nunifoirmt fistrpugigenteastrapsint i on
is shown in the block diagramof FIG 6 and represented generally as

r ef er ence rmutimey, deasbiithe tbutphg)ragfinityc@telstnn matiap eorentysoth20distdatioanchdad ar e
expected to establish a | oad bal ancer channel connection with a plurality

of target tghemBiltat&3thcadhnbddn FAWBMEtwo lelt@ndpblir alrhd Yool b:3RHEE BhGINBIMRA S
620, 622, and 624 do not have the necessary information to establish a

direct co .0 i 16 and S c nts
620 629 AREOR Ptdl RE i STAME GaPpRRCuRS quolf BhERfus POHC TR
610. Source el enents 0, 622, and.624.therefo connect, .wi th | aad,bal ancer
210, Long FeremuBt 3o Rivedo ekl i S LBt Lo SORNT g Seadage S

el ements 630 and 632 based on a policy assigned to that particul ar | oad

bal ancer cdhaélbalgnoera] tip doadebadbrging fhanegl. clhgrped balancgr silhthan gedisiibugn
channel. A stateful switch channel is associated with "m' different

addr esses,thevveneectipll tbsthe dumlitybef tofeti clsmanis esgaflleshef tthe gembet efrgmiget When
a stateful switch channel is utilized, the source element is 1 aware of

t he nunberclg@hentsr’ target el enments. The source el enent then sel ects one of
the "m' instances of the target elenment with which to connect. The source

el ements t[ggsAf ore i Ackudgyidrdesh 88a0ERR cRInndiif RecdiadcPStiBNSE b imehi ch
to connect. A router within the channel“then directs the connection to the

appr oy | at g f AL aet, LSRN s AR EHPIRIA it 11l HLLA 1y SRRILIENL,

provides for € source elenents 1o store ¢ addresses’n

Cel ected "ACREAFEEMGIH l0nA THGUBSE ki JEr s RALderord Bt BaeaPeaisd hi n

the stateful swtch then directs the connection to the appropriate taQPet

denent . to establish a load balancer channel connection with a plurality of target element 630 an:
632. However, the plurality of source elements 620, 622, and 624 do not have the
necessary information to establish a direct connection with target elements 630 and 632.
Instead, source elements 620, 622, and 624 have a virtual address that is directed to load
balancer 610. Source elements 620, 622, and 624 therefore connect with load balancer
610. Load balancer 610 then redistributes the connections to target elements 630 and 632
based on a policy assigned to that particular load balancer channel.
[0033] The second type of channel is a stateful switch channel. A stateful switch

channel is associated with “m” different addresses, where “m” is the number of instances

of the target element. When a stateful switch channel is utilized, the source element is



[ 0034] An exenplary stateful switch is shown in the block diagramof FIG 7.
The stateful switch channel includes router 710, a plurality of source

el enents 720, 722, and 724, as well a plurality of target elenents 730
and 732. Each of the source denents 0, 722, and 724 arc aware of the two
target elenments 730 and 732. Therefore, each of the source denents 720,

722, and TRéréreR eheanudceof HaN thi@cddle@bits t Ak 0G0 RRGIcnOtheh BeleBE oAk ofBtice
partlcular target el enents. The connection is directed to the router 710

that dist r"n?uﬁl 5?:'3% F‘gt%E bl%ﬂle#llowﬁlanne Rhh&k e Thatdifte @lkﬁn@Pﬁtﬂ(é%ﬁoF@O

and/ or 732. A thi ype o a stateless swtc anne

requires t.h ource elene sel.ect amo tar nl i ke the
Stat ef ul elf@% B g e OB AR T R el e
conflguratlon ? target el ement address fron1the source el enent.

Ther ef or e, Chep §1%eé*t Irestssng GPRNSKUh hie 12D Propyir gearecheteman's otk geraplarye Ry
determ nes that a connection is required with a target el enent, but the

sel ected trat datitieg, cmehodiment poevitlesefor ithd suir¢anclements dmstore then Theddresseen
included in the stateless switch channel connects the source elenment with

t he t ar getthelcengnirstidnast chchrnofathe aonngaictahdno ingpametoand jincudel ths tsel¢cted Oiin”
provi ded by another el enent, or another distribution director. 12 100361An

exenpl ary uakehags tl&wehﬁébt&f‘?a%@cohﬁec‘%ﬁm watérh@n%%B i@y amieeh G 8.
The statel ess switch channel includes a router 810 and source el enents 820,

822, and 8 d 832. Each of the source

el enent s Sﬁémwggi&ﬁgﬁ%ﬁé’h?&gﬁ%r re o# gégkmo target elenents 830 and
832. The ction on1t s 820 2, 824 do 0 ncl ude
Goo ot bot TR Lo A SR SRRt s Er SRR ohowt it the g Boetm W aflon T 1o
the identified target elenments 830 or_ 832. Instead, in this exenplary
embodi mentstatebsyiseh ehangalongiudes Towtar &d 0t h@lwalified spwiss clacais 64, 222, and
comruni cation received froman alternative channel. As a result, the
connect i onR4bes web s sopincditye be et Sl@RBfs BARandB23L. aEechcohthe sbede teteniatsg et

el ements 830 and 832 based on distribution directions received by the

router 8107201008 ahlt72wiard aRereWwTdRE Siv® elganrttnamy B30 Al Dy Tidrefotd, castdomary
skill in the art that the exenplary enbodinents included in FIG 6, FIG 7,

and FI G &h@ﬁ&r@é@@ﬂ%@tﬁ V2(') yoBal i ’9431951(635 §188bn 'td‘&l?&@ %ﬁ&)n{?@ctioh% bhdgr W h
respect to the nunb source el’enents, target elenents, channels

connect | ”%S’r%”&%éulalp argéleel%%ﬂt%.‘“ HR0ScRREARN RN B Nheahes PAING

distributes the connection to the appropriate target element(s) 730 and/or 732.

[0035] A third type of channel, a stateless switch channel requires the source
clement to select among the target elements. Unlike the stateful switch channel, the
stateless switch channel does not require the configuration of the target element address
from the source element. Therefore, the stateless switch channel provides that a source
elements determines that a connection is required with a target element, but the selected
target element is not identified in the connection. The router included in the stateless
switch channel connects the source element with the target clements based on a
communication protocol, an instruction provided by another element, or another

distribution director.



[0038] In addition to including the topology of the service, the service
description may al so i nclude the configuration settings and the resource
references. The configuration settings include application configuration
settings and system configuration settings. Application configuration
settings are part of an elenment's definition and therefore the declaration

and resul tjoogp]i nt er peteRérhPlaryobtatcltes SWRLH eRdNneNisCEMdinOMr AL ibdstkadiBgraft 6 NS C
to the semantics and behavior of the elenment. The application con%iguration

settings gigag ?ﬂh%%?ﬂélesg%gfﬁﬁg}cpﬁnepﬁlcﬁﬁi%s LRSEENSR) Md GAPTeriGh! KA %22A

common setting is share I nstances o enment. A per-instance

the e
o emont. - 4 Cosdpal S ke ThbNER A o REF g H PR AT S d M oarn

configuratiaon setting. stem configuration settings are properties of an

el ement ' s BALEIFRGVGIC Phd pBe dgeinclamens 38 8@1@0%}%- of h¢ gpprcctiopfiogy the

application configuration settings that are intrinsic to the elenment's

def i ni ti orsoutchelamyantse$alc 823.i8Gddacd wot isdudd digfsibatien dirgstiensifor Heeopice  Editaand

utilized by the conputing platform The assignnment of the system

conf i gur atdigribstetthe rRgsndcsonndelic ideatifiehtargdt @éméerie 860npuUE2nglmteat f or thisshi ch

operates within policies that have been assigned to that system .

confi gur atdxemphe} t éMBodim@RAOIHRe TOUELS & Ief RItaPEES MRY cahRetifR ivasdduidad 4 n

t he service description. Resource references indicate the need to access

sonme of t i ng-.pl: oVl . re es. ALh | hd f es
*E%nﬁﬁgﬁ?l %‘a%tfoﬁgrgg%géc{ g@@: RhoMtdedive gﬁyﬁé‘i. éEa%ﬁFéélzt g?é)tcRﬁr?e%BHﬁsc

avai l abl e are a onput1ng pl orm € resources

i ndude local file systems t nforns to articul ar | i j-on

b ot am | by o HERE TR 2D, SRy wf Bieotorcron TRkt fitndles PR awt8s
Additionally, log streans. and event counters are exanples of the resources
made avai |kbfdomistribationdisertionyraseiyed by e rpeondiRet urning to FIG 2, the
instantiator 240 includes the resource determ ning conponent 216. The role
of the ind083ili at or 1244ll bs uthdersgtpedtml sppsemated by poe degidmarbsigBdn dre arhihat
service description and the instance description. The instantiator provides
evol vi ng ithstcanaparo bmbbéinkafsvineRdé®lin @, dePIGY &) akb@1¢ 08 depledmplaryoirgh

t he depl oyi ng conmponent 220 and t he resource nappi hg conponent 218. The

I nstanti atpk,240d Ykd ﬁdt%ﬁ%n&é&lgtort%slﬁﬁﬁllﬁg%ihhﬁtsp&’f fo ARURMDPBH sdibe BBmLAS! ance

of the service to be deployed as well| "as the service description to produce

the insta ri.ptj t I e| an..l.ni.tial. . depl of, .
service OP[ g%%%%%? %tg’s(%h\%gn%g ;C)(ﬁl(%? ?rté%rﬁ é%%\glﬁtﬁ’e&sdelg \%tnléngc tl(%ésgegr%ﬂglgé Vg;hlév%g%lher
it's an initial deploynment or a progressive deploynent, the instantiator
240 det er ARt he availability of the service. The instantiator 240
utilizes the resource determ ning conponent 216 to determ ne the resources
requi red tl803Hpl oy tlheddidioyite enclybngdic topalogihef the Seiyiese theasgaiitadiseripiaon

may also include the configuration settings and the resource references. The configuration
settings include application configuration settings and system configuration settings.
Application configuration settings are part of an eclement’s definition and therefore the
declaration and resulting interpretation of the application configuration are intrinsic to the
semantics and behavior of the element. The application configuration settings of an
element may either be per-instance or common settings. A common setting is shared by
all instances of the element. A per-instance setting can have different settings for each

unique instance of the element.



14 deploy the service according to an agreenent with the depl oyer 250. The
resource determ ning conponent 216 eval uates the service description and
determ nes how the service should be gonfigured to scale the service to
provi de sufficient service capacity to neet the current demand for the
service. In order to configure the service for scal ed depl oynent, the
resource qep3y|m ni NOA GEEHAANGHS oY bt Rtion! d&ttﬂgffs,a yRdent £fion [se@ibr ed
to nmeet theinstance's demand for the service. The resource determ ning

conponent nséﬁs{%n{ @&ﬁigg&mﬂ% mgy awﬁg?&%s desq cldidnPl RRREGNLd: ﬁﬁ&gg& ce

determ ni conponent 216 determ ron of resources required and availl abl e

to provide sufficient.capacity of service. 0042] The depl ayer. 25

Fece ves cHIND oFRiter HREE UM StprBR Ui e RS R AT RS Yo e,
depl oyer 250 utjljzes. the resource _mappi ng conponent 218 to map the
required re¥BRitecshigiion fhedystam afigurlire sctaecir gostend PG HRdRBdUtlasA ces
and their associated connectivity settings. Exanples of physical devices

t hat the rbystbarcempoane pletfomppdlc nesigmedny dé thewiystsouconfigniatian isetingcompdet ng
device 100 of FIGI. Addif onally, and in support of conputing device 100
of FIG 1, thphysirclabf devcaeputidgaplatfben relsiolropesitasayithi@ peljppsdthiho have baavi ces
typically associated with data centers which include, by way of exanple

only, sw tgliesed ©RMQYSem cBiKSuratiiicBing, Virtual computing devices, renpte
conputing devices, peer-to-peer conputing devices, dedicated conputing

devi ces, ssign ' [ N N R d -
appr eci at ggﬂ@ thosgg% m%rg?ﬁ%?ggéﬂﬁ%f%ﬁﬁ P%énar?&%ﬁgt%?hg*??§?%§§3ﬁ921ca
devices are not intended to limt the scope of si cal .devjces to which
The corvi cBtae rtERGn pae B s S ar oS Sordy oD b S Eurrret Tt
setting for the physical device may include the physical device's IP

addr ess OrTCHUHES. | kmidyiqurem@eécwaﬂa'{le@&]dwedjﬁm B9 KeMEBHDAEHI20
depl oys the service. The depl oyi ng conponent 220 utilizes the nmappi ng of

t he resourlbesplesqefi the desmideeaviaglhddblozalBlef systred simee ttha coasoosde avpppruler
conponent 218 to deploy the service that is described in the instance 15
descri pti appheaddgestrhy ihlgasesoh s b« airedtsiynhnbdenRoresiredl 6Addiiénallpst ant
ator 240 and the depl oyer 250 utilize the conponents of the scal able

conmputi ng 18%%%%@3139%%& HRRIQY fe SRAMPES ofNBe G¥Ghufccdahidredy Hvbihey, agd i ons
of the instantiator 240 and the deployer 250 1s repeated wth each ‘new
i nstance of %ﬁnggkﬂjﬁﬁ. Each new i nstance of the service utilizes the

onen of the

vari ous céﬁp scal abl e computing platform 200 in a variety of

ways to eff ively provide t ervi.ce at the capacity required wthout

al | owi ng a[ﬂﬁﬁéak in @W@i@@- 3&@64&5}%&&@&&“9@@5@98&%@ Fgsedireg detgrpining

di agram of an exenplary nethod 300 for operating a scal able conputing

pl at f orm dompaaesrzd&ncldieviplerpighe W@@ﬁﬁtﬁégﬂo b totdieatpp serate th doplay ibesed on
Initially, as indicated at block 310, an initial request for a service is
recei ved. tlibeervivetdeatripteguaslit the onstaeewesaipitiool Ublesinatageater ppvideatavabingand a
service description. A service contract outlines the bounds of the service

to be depligyt@sbes bR encDRUAES fdrnké¢ HEoy @ PI0tE HRPIoS thiolgh tt dPRsying@&shmponent
restrictions that will be considered and foll owed by the service

descri ptiopyg 5hfen fegglgrxi@ g[o@gg%ﬁhlgwém $€E VHEE it e L4 GliNg REF&bGRes

description as we vice contract, or the request for service may
be receiv i ndependent |y of .t he ser.jce description and the sepvice.

cont ract . g SECREPARY Er Bb R SEhe Srle iR AR delpo G i O] iBosoons
of the request for service, the service contract, and the service

descri pti dlesdmtionde graduge therastprss fesqrintiop tQ alQy cabhersan igigl derjoyaent iditeat ed
at block 310 and the service description is received as indicated at bl ock
315. Once schecser ¥ pragrebelye rdeployonhaelsthb eservigee cégaed csst dfewleathdri it s ratinivdal and
resources required to sustain the service are determ ned as indicated at

bl ock 320,depbyateat bhe pi@gesiveakpidyatengribe dsaintiatol @4@slcichdineatiedasailabiliock
325. After the resources that are required to sustain the service and the

resour ces @b kal@. tThel@RhAYatbNBAB Bl LS tRY FesdRteUMIARMInREhfbHeANE RS to
description of the service is produced as indicated at block 330. The

i red : . t i | i.ndi t
require 8{%?#1%2&%% gefsﬁléﬁzg%ol%ﬁ%ré&)to (ﬂﬁ}fo?\{ﬁlé g%?lgg\,s arsf%\ge?l'ﬂ{sﬁgesresr Vlcé(t:sgaq)aﬁ%lg g a

bl ock 3340. e reso es a se




16 described in the service description to be deployed, as indicated at

bl ock 350. After the service has been deployed, a result is generated and
transmtted, as indicated at block 36Q. [00451 If an additional request for
the service is received, as indicated at block 384, the nethod returns to
produci ng an i nstance description, as indicated at block 330. If an

addi ti onal depRguUBSL sdrdich Abcdr@m@l een tafeciRhN odthwaict Gepi®fer 1159, onmersturty to
re-generate an instance description. This is indicated at bl ock 382.

[0046] W't me?é%?ggg %b\tﬁ(lgeﬂéﬁ 7 I%Q%Natgs_o{het HEise ggécﬁ?tio@_aﬂg V&e%é?ﬁﬁt‘?e@ Gfow? fthet he

service is generating an I nstance description after recelving an

additional request allo for, the scal abl e conputin l.atformto adjust for
changes 1 neraguiiPul e SaievEs aFeBiEe Fiieies i BRYCH By P bl ok o
changes in avajl able resources for deploynent. Additionally, the

r egener at i BFft dlle tCH'é"eIi‘tn‘gft‘%ﬁ‘éefOHé%% BEHIE onMaPideiee P%‘F"Ilg%? heHics  for ggpled
requi renents, performance changes, and nai ntenance to be incorporated with
each new ideploantcet, dic teheursedsttwaningisompanénwsalfiges, tihpat,dh¢ edspercesorepuirédhg
platformto provide continued depl oynent of the service while scaling the
depl oynmentto anett theciastpndedd dérgaridnfer elceseevits Ohe tdyoumedeichainaceomigsent PG on.
[0047] Referring nowto FIG 4, a schematic diagramrepresenting the

l'i fecycl e t9fn BrodfE! HEnSBRE&S dREIRTbnt BUsEH B tNAFdsOkSe @%@ﬁﬁﬁhﬂf&ﬂﬁmem 216
illustrated and designated generally as reference nuneral 400. A

devel opne fﬁete?%%‘:ﬁoﬁ P rés@ycgsdf% ui?e?ﬁﬁ*jdvagﬂabqe {oﬁﬁggigg s&ttﬁ%ieﬂ?&sﬁ%@é&ﬁs%b\%e.

nprovenent's ran existing service. ring evel oper new
requirene y al be intro ed. .The request fqr new servi.ce, .request
for i mor oBATES © anthendst Pitions Erghrten i Bl oParBR T haoU g VS dor s
service description to define a _service. The devel oper's service

descri pt i oRstrR{1aRsX40d The daptovich PG utilizasdhe rsewiv MAPPHESEOMPPOCTIE B0 AP
requi red resources and avail able resources are determ ned and the

devel oper 'the sequricd ecshesesi @etdiled insthalsteneddesoripiemo fre physi¢ahsiereese and their
description. The instance description is passed on to the depl oynent

assenbl y phaseitdBOonncdifvihhet$eisyi Eengiitd oMplehshyl dbdcdsnbihameacdrser ¢aptbon i s
depl oyed. Monitoring information and data center changes, such as physical

devi ce i nfarmaki@Ohclidd, RRhAItMRHtatibhE kih@'akvige 160 OF FRS I Ona dHabGERIET
changes, and depl oynent status are then transmtted to the instantiation

ool 04,6, SCUTARIEDS 50 10685836810 SO0 AL BBGRMBr o
now to FlG B0 Hr A S Rl S A PR ot SNSRI include, by way of
example only, switches, servers, racks, routers, virtual computing devices, remote
computing devices, peer-to-peer computing devices, dedicated computing devices, and
assignable computing devices. It will be understood and appreciated by those of ordinary
skill in the art that the listed physical devices are not intended to limit the scope of
physical devices to which the service description required resources may be mapped. The
connectivity setting for the physical device may include the physical device’s IP address or
other identifying protocol.
[0043] The deploying component 220 deploys the service. The deploying

component 220 utilizes the mapping of the resources required and available performed by

the resource mapping component 218 to deploy the service that is described in the instance



topology is illustrated and designated generally as reference nuneral 500.
As previously discussed with reference to FIG 2, the topology provides a
description of the relationship betwegn the various el enents and the

vari ous channels of the service. The topol ogy 500 includes el enents and
their associated configuration values as represented by reference nuneral s
502, 504, &RO&iptlhGrodldd bylfic randrdelibterAitlhf icompbhsht 246 ChaRNALtahgator 240

represented at reference nuneral 506 and reference nuneral 514. The

topol ogy 50Q tﬁ%%%@lo LreTBNt i SR %5§9§§Q¥§?f fief &BﬁBEecdﬁgf@hggﬁat% 8 (204

connecting wt nt's represente erence nuner , 510, and

512. Betwegn the two sets o I ts is.a channel S, i ndicated at

et er ence alfrieiB: Pt Y ERET Bt & ot ERT RenacBiink o R B Rhiover
appropriate input endpoints of elenents represented at 508, 51 and 512.
Those el emeftis TeRsARESY It £k Repeinstages Bﬁfheéﬁﬁf;b‘iﬁ- nEaghonevh msiapgn Ak fhe service
represented at 514. The channel 514 then distributes the connections to
el enent s ruihizes st wdioas compenemc ef thenerkibls emepuimg BaEorThe0¢ ésal waraty of
topol ogy 500 is included in the service description to outline the

el enent s, whanoeffsctivahdprooiat itlgicaticon thatapasitpfequited sethvitedlowing a break in

[ 0049] Referring nowto FIG 9, a flow diagram of the service depl oynent
evol ution thssghewn and designated generally as reference nuneral 900. The
servi ce depl oynent evol ution 900 begins with a request for a new service

t hat I jn th [ [.C8; LRgl
nuor 9180 e et eanEdRyEle EVE 47 T Risefily bR EROER AR mEALELNTE

920, as the first instance of the service 930. The servicge 8.lifecyc]e
cont i nues SsiaRe FHRUE AP TR BRUENE T Soer e $1Ed Sbodfuert B ottt e,
on is changed with each instance of the service. A second request for the
servi ce i dny@dienydeitighy 4stindiatgd pi bloek 31 Gsan iniiat 5eEstdpr p SPiErE ECG§NeET al
940, as the second instance of the service 950. The cycle continues for "n
nunber of Thesinandesquest foneseserovinckidO6@. seFotd owitragt ik a"setvide desstipmoe &f t he
service, the service is deleted fromthe scal able conmputing platform as
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the present invention relate to systens, nethods and conputer storage nedia
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the service description is received as indicated at block 315. Once the service description
has been received, the configuration and resources required to sustain the service are
determined as indicated at block 320, as are the resources that are available as indicated at
block 325. After the resources that are required to sustain the service and the resources
available to deploy the service are determined, an instance description of the service is
produced as indicated at block 330. The required resources are mapped to the available

resources, as indicated at block 3340. The mapping of the resources allows for the service



[ 00521Fromthe foregoing, it will be seen that this invention is one well
adapted to attain all the ends and objects set forth above, together with
ot her advantages which are obvious ang inherent to the system and nethod.
It will be understood that certain features and sub-conbi nati ons are of
utility and may be enployed without reference to other features and

sub- combi nikéribed.in thd Serlise Qi@mr@ﬁﬂh aé 86 doyloged] ak Sndtdtkd Bt Bloek SS@PAfet tide
claims. 19 CLAI M5 . A conputer system enbodi ed on one or
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enbodi ed thereon for ormng a for operatlng a sca e conputing
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one or nDre resour ces reqU|red to depl oy .t he serV|ce associ at ed theremnth
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resources required to deploy the service, )
additional request is not received the method waits for the opportunity to re-generate an

instance description. This is indicated at block 382.

[0046] With each additional request for the service, a new instance of the service is
deployed. Regenerating an instance description after receiving an additional request
allows for the scalable computing platform to adjust for changes in required resources for
the instance description as well as changes in available resources for deployment.
Additionally, the regeneration of the instance description allows for improvements, new
requirements, performance changes, and maintenance to be incorporated with each new
instance of the service. This allows for the scalable computing platform to provide
continued deployment of the service while scaling the deployment and incorporating the
elements of the new instance description.

[0047] Referring now to FIG. 4, a schematic diagram representing the lifecycle of
a service description through various assemblies is illustrated and designated generally as
reference numeral 400. A development phase 410 includes receiving a request for new
service or improvements for an existing service. During the developer phase 410, new
requirements may also be introduced. The request for new service, request for
improvements, and new requirements are incorporated into a developer’s service
description to define a service. The developer’s service description is passed to the
instantiator assembly phase 420 where the required resources and available resources are
determined and the developer’s service description is altered to become an instance

description. The instance description is passed on to the deployment assembly phase 430.



an instance description produci ng conponent (240) that produces an instance
description based on the service description and the one or nore resources;
a resource mappi ng conponent (218) thgt nmaps the one or nore resources
required to deploy the service; and a depl oyi ng conmponent
(220) that deploys the service in association with the one or nore mapped

resour ces TR Hi&oBnEEP) B ihfigncs&IcVdrfifion is deployed. MonitorinENBfoz@aRoH &d
systemof claim1l, wherein the instance description is conprised of a

plurality pf, Qéﬁépﬂfaﬁ%%?ngga{'g%gﬁysmﬁ %le&iﬁ@‘g?l%{‘rﬂatio T oFtained. Th mbflorin

conput er systemof c rein eac e plurality of elenentsgﬁs at
| east one .0f a role

nd roup. 4. . The c ter system. of
claim 2, REFDrictcgal Spiehenafies, o sBlodmERn fotselie AR SRS AR f on
between two of the plurality of elenments. 20 ) . 5. The conputer
syst em of 1BHaRIAIAN agicEbE AktheKlewtlopmentdn de drcorpprated ik HisH gsnestivmBsignce
| oad bal ancer channel, a stateful switch channel, and a stateless switch
channel . descriptions for a lgter Misenewefihe sgrvisyst em of claim5, wherein at | east
one of the one or nore channels is a | oad bal ancer channel, and wherein the
system f ur[0b48] conprR<fesing h@adobBI@n6j aggaphipanespiesohtatiorz ed dy ckbrepload
bal ancer channel to determ ne one or nore endpoints of two of the plurality
of el ementi§pology is illustrated and designated generally as reference numeral 500. As previously
discussed with reference to FIG. 2, the topology provides a description of the relationship
between the various elements and the various channels of the service. The topology 500
includes elements and their associated configuration values as represented by reference
numerals 502, 504, 508, 510, 512, 516, and 518. Additionally, a channel is represented at
reference numeral 506 and reference numeral 514. The topology 500 shows clements
represented at reference numerals 502 and 504 connecting with elements represented at
reference numerals 508, 510, and 512. Between the two sets of elements is a channel, as
indicated at reference numeral 506. The channel distributes the connection to the
appropriate input endpoints of elements represented at 508, 510, and 512. Those elements
connect from their output endpoint to the channel represented at 514. The channel 514
then distributes the connections to elements represented at reference numerals 516 and
518. The resulting topology 500 is included in the service description to outline the
clements, channels, and configuration values of the service.
[0049] Referring now to FIG. 9, a flow diagram of the service deployment
evolution is shown and designated generally as reference numeral 900. The service
deployment evolution 900 begins with a request for a new service that results in the

creation of the service, as indicated at reference numeral 910. The service is deployed, as

indicated at reference numeral 920, as the first instance of the service 930. The service



7. The conputer systemof claim5, wherein at | east one of the one or nore
channels is a stateful switch channel, and wherein the system further
conprises a stateful sw tching conpongnt utilized by the stateful swtch
channel to connect two of the plurality of elenents. 8. The
conputer systemof claim5, wherein at | east one of the one or nore

channel s iige@yctd @nlin@&SasSWsErditdGhia Aftren@nd PIGS! @iaRd UheTiRYRaER ddictifein
conprises a stateless switching conponent utilized by the statel ess switch

channel tqg Eﬁﬁgtggﬁvégl‘é&ﬁgg?syﬁﬁe Bkﬂ{eaéewié/e. Of BLdiER L§es'[ for the service is redeivédl® OF

nor e conputer avi ng conput er-executabl e instructions

nbodi ed t her. f form hod f ' | abl '
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request for qne or rmhe servi ces wherein the request includes a servjce
descri pti oR™%T Jhe bhe cyFlengéindey Jerced: ny@Per #f Anvyces20) the esslre £60-
required to deploy the one or nore services; 21 det er m ni ng

(325) at |kedlowiegméheavrith abstenaceglothececrvicet e srarabs eclstadp froimthepscatdbbr m
computing platform, as indicated at reference numeral 970.
[0050] As can be seen, embodiments of the present invention relate to systems,
methods and computer storage media for operating a scalable computing platform. A
service description describing a requested service is received. Upon receiving the service
description, a determination of the required resources and the available resources is made.
An instance description is produced. The resources required to sustain the deployment of
the service are mapped to the available resources of the computing platform so the service
may be deployed. The instance description is amended with each deployment of the
service to allow for sustained deployment of the service.
[0051] The present invention has 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 the present invention pertains without departing from its scope.
[0052] 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
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-combinations. This is contemplated by and is within the scope of the

claims.



producing (330) a first instance description based on at |east the service
description, the resources required, and the at |east one avail able
resource; mappi ng (340) gt |east one resource required to

depl oy the one or nore services to the at | east one avail abl e resource of
the scal abl e conputing platform deploying (350) the one or nore services
to generate a result; and transmtting the result. 10. The
one or nore conputer storage nedia of .¢claim9, wherein the received first
request for service and the received gg@@”ﬁé description are received
either as one receipt or as nmultiple receipts. 11. The one or
nore conputer storage nedi,a of claim n _each

services is conprised of At °P'BRYET éerléﬁ\gﬂqi)ﬁg’[ed atfb °%° S?G?%Flctoglpfﬁeregfoéﬁ%ent s.

12. The one or nore conputer storage nedia of claim9, wherein the at |east
one channefedis SaEngs comnucExsatiahie einstEyrainne | cmbpdiadatheream &g perforatamiel |
and a stateless switch channel. 13. The conputer system of
claim 12, wdrsi for opreatitg 4 sakblemoeutiag plitfoits, the bywen bamariseg: channel , and
wherein the nmethod further conprises determ ning one or nore endpoints of

the plurality of el enents rec@iing component (212} 4hat Theiagmptigacst Sys bagafe
claim 12, wherein the at | east one channel is one of a stateful switch

channel and a sinalaleRise §é’é’b1t1 tbnqth%n{gfei des@ﬁﬂtlw Sierinife MRLORGs fdduirBeto

conprises connecting the plurality of elenents.
deploy the service associated therewith;

a resource determining component (216) that determines the one or
more resources required to deploy the service;

an instance description producing component (240) that produces an
instance description based on the service description and the one or more
resources;

a resource mapping component (218) that maps the one or more
resources required to deploy the service; and

a deploying component (220) that deploys the service in association

with the one or more mapped resources required to deploy the service.

2. The computer system of claim 1, wherein the instance description

is comprised of a plurality of elements and one or more channels.

3. The computer system of claim 2, wherein each of the plurality of

clements is at least one of a role and a group.

4. The computer system of claim 2, wherein each of the one or more

channels establishes a connection between two of the plurality of elements.



15. The one or nore conputer storage nedia of claim9, wherein each of the
one or nore elenents is at |least one of a role and a group.

16. The one or nore conputer storage jedia of claim9, wherein the nethod
further conprises: receiving an additional request for the one or nore
services; and producing an additional instance description for the one or

nore services. 5. The Témplfee s@fén OF clilrh &, GORREK edchsifah@gre feflose Of
claim9, wherein the first instance description is conprised of at |east

one of an %gaﬂln'e%%'d?f% GODNQUBALARD RS, “agsta?eﬁﬁys%‘é‘c'ﬁ‘ aeRhlgYnAL é%&eless

setting, resource reference. . One or nore conputer
st or age ﬁEdl% qﬁg gfconputer execut abl e |nstruct|ons enbodi ed thereon for
performng ! ﬂ%f or operating a scal able conmputing platform the nethod
conpri si ng: receiving (310) a request for the one or nore
services, wherein ea h of Lhe one or nore serV|ce rlse f an

el ement and a channeP; andPGREFBIT EY¥EET REAAY S; & %{Fmiaéi%aﬁt?ﬂ?eod ©gng Yad
bal ancer channel, a sﬁateful switch channel, and a stateless switch
channel ;  more channels israglogfl \akgeqradsnna, st wihewinithwciysisnl Bnthepcomnpasasrre or
nore services, wherein the service description is conprised of a | east one
of an appl ledtbabimcomgrbhpunatt uahzskebyt thadoadebatanstiechacnsifto deteabinoons et tioryg,
and a resource reference; 23

endpoints of two of the plurality of elements.

7. The computer system of claim 5, wherein at least one of the one or
more channels is a stateful switch channel, and wherein the system further comprises a
stateful switching component utilized by the stateful switch channel to connect two of the

plurality of elements.

8. The computer system of claim 5, wherein at least one of the one or
more channels is a stateless switch channel, and wherein the system further comprises a
stateless switching component utilized by the stateless switch channel to connect two of

the plurality of elements.

9. One or more computer storage media having computer-executable
instructions embodied thercon for performing a method for operating a scalable
computing platform, the method comprising:

receiving (310) a first request for one or more services wherein the
request includes a service description for the one or more services;
determining (320) resources required to deploy the one or more

services;



determ ning (320) the resources required to deploy the one or nore services
in association with the service description for the one or nore services;
determ ning (325) at |east one avail afjl e resource of the scal able computing
pl atf orm producing (330) a first instance description based
on at |east the service description, the resources required, and the at

| east one avail abl e resoufce®ining (325) at least dHRPRIallghl I4&ur@t of ErStcalibee
resource required to deploy the one or nore services to the at |east one

avai |l abl e resoyge,af gﬁgbﬁﬁalable conmputing platform deploying (350) the
one or nore services % generate a result; and transmtting the result.

19. Th . dia of claim 18 wherein th hod
Further conpri ses: oot VTR ady ¢ Dbyt c@ocisn REE b Yy R AR

services; producing an additional instance description for the one or nore
servi ces; service descrapitosy iepseyress rqaulse. 9A &hs ddenst Qe 3vathle EgoO¥ESdepl oy
the one or nore services in association wth the additional instance
description for the one onanporge(3€) ut keest; one resource require@ién dempyithrgor ot east
one ava | able resource of the scal able conputing platform

more services to the at least one available resource of the scalable computing

platform;
deploying (350) the one or more services to generate a result; and

transmitting the result.

10. The one or more computer storage media of claim 9, wherein the
received first request for service and the received service description are received either

as one receipt or as multiple receipts.

11. The one or more computer storage media of claim 9, wherein each
of the one or more services is comprised of at least one channel and a plurality of

clements.

12.  The one or more computer storage media of claim 9, wherein the at
least one channel is one of a load balancer channel, a stateful switch channel, and a

stateless switch channel.

13. The computer system of claim 12, wherein the at least one channel
is a load balancer channel, and wherein the method further comprises determining one or

more endpoints of the plurality of elements.



mappi ng the at | east one resource required to deploy the one or nore
services to the at | east one avail able resource of the scal able conputing
platform deploying the one or nore sgrvices to generate a result; and 24
transmtting the result. 20.The one or nore conputer storage nedia of claim
19, wherein the first instance description and the additional instance

description are nodifihed trhekehbeet sfshen BRPRINNY2 Ofhdrbi@ theSOIdEE @i ERGHEN ed
to deploy the one or nore services to the at | east one avail abl e resource

of the Scalisaaleeof(é%%i g\gitcrﬂ ﬁltafn%lrﬁhd a stateless switch channel, and wherein the method

further comprises connecting the plurality of elements.

15. The one or more computer storage media of claim 9, wherein each

of the one or more elements is at least one of a role and a group.

16.  The one or more computer storage media of claim 9, wherein the
method further comprises:
receiving an additional request for the one or more services; and
producing an additional instance description for the one or more

services.

17. The one or more computer storage media of claim 9, wherein the
first instance description is comprised of at least one of an application configuration

setting, a system configuration setting, and a resource reference.

18.  One or more computer storage media having computer-executable
instructions embodied thereon for performing a method for operating a scalable
computing platform, the method comprising:

receiving (310) a request for the one or more services, wherein each
of the one or more services is comprised of an element and a channel, and wherein
the channel is at least one of a load balancer channel, a stateful switch channel, and
a stateless switch channel;

receiving (315) a service description for the one or more services,
wherein the service description is comprised of a least one of an application

configuration setting, a system configuration setting, and a resource reference;
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determining (320) the resources required to deploy the one or more
services in association with the service description for the one or more services;

determining (325) at least one available resource of the scalable
computing platform;

producing (330) a first instance description based on at least the
service description, the resources required, and the at least one available resources;

mapping (340) at least one resource required to deploy the one or
more services to the at least one available resource of the scalable computing
platform;

deploying (350) the one or more services to generate a result; and

transmitting the result.

19.  The one or more computer storage media of claim 18, wherein the
method further comprises:
receiving an additional request for the one or more services;
producing an additional instance description for the one or more
services;
determining at least one resource required to deploy the one or more
services in association with the additional instance description for the one or more
services;
determining at least one available resource of the scalable
computing platform;
mapping the at least one resource required to deploy the one or
more services to the at least one available resource of the scalable computing
platform;

deploying the one or more services to generate a result; and
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transmitting the result.

20. The one or more computer storage media of claim 19, wherein the
first instance description and the additional instance description are modified to reflect the
mapping of the resources required to deploy the one or more services to the at least one

available resource of the scalable computing platform





