PROVI DI NG FUNCTI ONALI TY TO CLI ENT SERVI CES BY | MPLEMENTI NG AND BI NDI NG
CONTRACTS BACKGROUND [ 0001] Typically, devel opers wite software

appl i cat iwooto4sd9row f or many degrees of freedom in thecT/useembiogierat i on.
By way of exanple, these devel opers are able to | everage these degrees of
freedom by establishing a software application that operates within
specific constraints of a particular platformthat is provided to support
the software application. Thus, these freedons associated with the software
application enable the software application to operate in cooperation W th
t he platforn1 0002 ne |nstance th| configuration of soft

applicati P& &FQW&T&& Y}:ﬁglc&l %}Q% WWW@

the software application to opdH GROANPRAEHTSr mthat is renptely
accessible via the Internet. In this instance, the platform executes the
software programin such a way that users may renotely mani pul ate files
using the software application. Aggokdir@Xp the platformis adapted to
establish underlying elenents of the software application running thereon

to accorgpgigt e a P Jie%f&p@fs WiR s"oﬁ%léeeaﬁﬁl%&?onsw%118’@%@&1%11_\% k&edom
in the software appllca 1on al'low for scaling up or down these un erlylng

el ement %3l IRAAGHARANS, CR9NALIFLLARLNELEORL BRI, JHONRVEI, egause

there exists nho way I Clze unc o’na Ity ese un

el ement s prOV|d|n bili to utilize this functionality to sof mare
pr ogr anEBEy5RE ﬂfgf %‘%’B}“ea@t es&%%ﬁmag@ SAPPRIERP lﬁar‘ilof“éﬁ% r?;BF%‘&‘u‘%HHm SI?&F ther,
even if the other sof t war e ograns were aware of the functionality of
cur r ent |OpnBtEEARE g apa@cuiar mgﬂt@r@ntbwt 15, PIOKidee tessuprast the safhrase fapplication.
automatically linking the software applications together or automatically
confi gurThg, tthese freedoms associated with the software application enable the software

application to operate in cooperation with the platform.

[0002] In one instance, this configuration of software application may be employed
by application-service providers who develop the software application to operate on a
platform that is remotely accessible via the Internet. In this instance, the platform executes
the software program in such a way that users may remotely manipulate files using the
software application. Accordingly, the platform is adapted to establish underlying elements
of the software application running thereon to accommodate a current load of the remote
usage. The degrees of freedom in the software application allow for scaling up or down
these underlying elements and for managing the coordination therebetween. However,
because there exists no way to publicize the functionality of these underlying elements,
providing the ability to utilize this functionality to software programs beyond the subject
software application is impractical. Further, even if the other software programs were
aware of the functionality of currently running underlying elements, there exists no means
for automatically linking the software applications together or automatically configuring the

underlying elements to allow for remotely harnessing the functionality.



underlying elements to allow for renotely harnessing the
functionality.[0003] Current solutions to configure the underlying el enents
of the soWOwaroe4&9pl i cation rely on curators of the pl arComseas/onenual |y
set up the underlying el enents. These ad hoc solutions are | abor-intensive,
error-prone, and do not enconpass |inking underlying el enents to another
software program Further, these shortcom ngs of nanual involvenent are
exaggerated when the platformis expansive in size, conprising a nultitude

of interggegiect ed MardvabhtATME N Burd AR uﬁ&H@gfﬂ{gt cldreen@Per ahd QBfiRhred
mul titude of software applications. SUWARY [0004] This Summary is provided

to intr : i [ 1. f.or SGI. bel ow
in the Gopii R EEEN cubidhs SR, bl GUMANR & G o LARHRS IR, S,
features_ or essential .features of the clainmed subject tter, nor.is it

| nt ended e B8 ARSetPIuEom g AP0 BN S RGO RR & B b EOEHEPET i
subject matter. EOOOS] Enbodi nents of the present invention relate to

net hods,undgdyiggelengnés ©omethcs solvaicayesisedi Butioyi thgscciwopaeaings ob cuanapl e
instructions enbodi ed thereon that, when executed, perform nethods in

accor danselwnhéntenbodigented wien elof plaffom awkpamivieng stzheceexpisessi monltodde
functional aspects of a target service (e.g., a service application running
in a di gfTinfutatceodmHitdWige cdnifondienthat tsQpFort IthepeRaby i ifea thaltitudéedt cl e
referred to herein as a contract. Cenerally, the nethods are perforned in

t he COPH@E&@RLg%thﬁ%&ijt?d conmputing environment configured to underlie
oper ati ons of rvice application(s). In enbodinents, the contract is

al | ocat ed upon ascertaining that the functional aspects expressed thereby
satisfy dependencies of the client service. Upon allocation, nethods of the
present invention may include inpl SMMMARY t he contract within the

di stributed conputingenvironnent and binding the inplenmented contract to
conponer{00@pt ogr ansl'n Stinmaseis\praeded 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.

[0005] Embodiments of the present invention relate to methods, systems, and
computer-storage media having computer-executable instructions embodied thercon that,
when executed, perform methods in accordance with embodiments hereof, for automating
the expression of functional aspects of a target service (e.g., a service application running in
a distributed computing environment) to a client service via a vehicle referred to herein as a
contract. Generally, the methods are performed in the context of a distributed computing
environment configured to underlie operations of service application(s). In embodiments,
the contract is allocated upon ascertaining that the functional aspects expressed thereby
satisfy dependencies of the client service. Upon allocation, methods of the present

invention may include implementing the contract within the distributed computing



applications. [0006] Generally, the contract defines interfaces and
mai ntai ns properties that configure the interfaces during installation.
Duri ng t hwoinpls®nt ati on of the contract, one of the i RCEUSAWRDH61934
establ i shed and paraneterized in accordance with the properties associ ated
therewith. During the binding of the inplenented contract, input endpoints
of the conponent prograns naking up the target service are |inked via
comuni cation channels to the established interface. Accordingly, accessing
the funchiRB@he@SRAWiSdiRE tHBnpI8hSREd SERVICE & bSmpoHRUE %%ratnes ot herscAfdVi ce
applications that can reach the established interface. [[0007] The process
of bindigﬁhgﬁ%nglso i ncl ude the procedures of |inking output endpoints of
ent pr

t he cowﬁ' ograms that conprise the client service to the established

interfa nd configurjng, the target.service based on the paraneterization
of the. d00dllT o tiiibT dnt b dEiRe R R el Ravady bl !

configured to format calls issued fromthe output endpoints to certain

char act eron§gpredhomtarfiscy dyrine installatione Dysgnedthgiimpleyentagian ehhescopirash enve
client service may be routed over the comunication channels to allow for

r eachi nopft the inderfpets ps agtrabhsleddand patenatoiredt inbhecowdanbe tvwigh abafrirgparaes on of
the target service to allow for properly enploying the functional aspects

of the ta§d@eicd tickvith. DQﬁ@%lhel hingifip Qi the hplemhRd todh @, Bphivéntipoittyof
ascertain the identity of the client service upon receiving the call as

wel | as i t o) rvi.ce.i n . bl e
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of dynamcally r g to the identity of the client service. suc
of ,t he

apon, U AR, B b st e B 7 oo

functl Orl[grlgeta ssgr%?ctesl)s ér%v?d% Otromgt g} %ertvﬂzg applications that can reach the established
interface.
[0007] The process of binding may also include the procedures of linking output
endpoints of the component programs that comprise the client service to the established
interface, and configuring the target service based on the parameterization of the established
interface. In addition, the client service may be configured to format calls issued from the
output endpoints to certain characteristics of the target service. Accordingly, the calls from
the client service may be routed over the communication channels to allow for reaching the
target program and may be compatible with the configuration of the target service to allow
for properly employing the functional aspects of the target service.
[0008] In embodiments, the target service may ascertain the identity of the client
service upon receiving the call as well as a claim appended thereto. The target service is
generally capable of dynamically reacting to the identity of the client service. As such,
upon understanding the identity of the client service, the target service may consequently

adapt its level of service (e.g., manipulate its functional aspects) to accommodate the

particular client service when replying to the call.



particular client service when replying to the call.[0009] This Summary is
provided to introduce a selection of concepts in a sinplified formthat are
further dwecpidmassddel ow in the Detail ed Description. ThiPSTSseo00§1976 not
intended to identify key features or essential features of the clained
subject matter, nor is it intended to be used as an aid in determning the
scope of the clained subject matter. BRI EF DESCRI PTI ON OF THE DRAW NGS
[0010] Enbodinents of the present invention are described in detail bel ow
with refigpggice to fiie Qhashed PR i | gHbdRe WNQIRLBA 0 ddepk! (8 ol 1s a
bl ock diagram of an exenpl ary conputing environnent suitable for use in
i npl ement i i k L.on; FlG. | bl ock
o gr am TP aEr SR SR Mhel R R GERy K Data RS on s Subhafy
suitable for.use in inpl. nt . ng enbodi nen of th resent invention, that
s conf P LETEeBInARHY Kol GAOHREY COTARBEYE o BB JRmed sHYFEan(013)
FIG 3 is a block diagramillustrating an exenplary distributed conputing
envi r onrfks it §igndss tedy vied gs an pid ip detcantving hy seapsedithepeiscdsubiset patEsent
invention, that is configured to bind a contract bound to the target
service to a client service; [0014] FIG 4 is a graphical representation of
an exenpl ary fabr'C.COQ§%ﬁﬁJﬁESERh?HKh#b%' IadwhRlgdnci ng (LB) channel s
to route comuni cations between service applications, in accordance wth an
enbodi ”ﬁtﬁh @f the pLESERL, %‘f%ﬂ{;' Qe 91%?‘[10 F}lr%* d%cﬁt?e irﬁaéRH'b%?dw with
representation of an exenplary dbrie control er “Per Ut | IZI ng
stateless-smﬁtchh%SLﬁﬁﬁa annel s. to route comunications between service
appl i cat'FisRdice fthy g LV figuies, WABE i ment of the present invention
[0016] FIG 6 is a flow diagram show ng an overall nethod for automatically
i mpl emerdPPhY a corfilbadtis artodk ¢iagrag efiwn exepintar voBwUBM ERdEANMEHt stitabicar get
service, in

for use in implementing embodiments of the present invention;

[0012] FIG. 2 is a block diagram illustrating an exemplary distributed computing
environment, suitable for use in implementing embodiments of the present invention, that is
configured to bind an implemented contract to a target service;

[0013] FIG. 3 is a block diagram illustrating an exemplary distributed computing
environment, suitable for use in implementing embodiments of the present invention, that is
configured to bind a contract bound to the target service to a client service;

[0014] FIG. 4 is a graphical representation of an exemplary fabric controller for
utilizing load-balancing (LB) channels to route communications between service
applications, in accordance with an embodiment of the present invention;

[0015] FIG. 5 is a graphical representation of an exemplary fabric controller for
utilizing stateless-switch (SLS) channels to route communications between service

applications, in accordance with an embodiment of the present invention;



accordance with an enbodi nrent of the present invention; and [0017] FIG 7
is a flow diagram showi ng an overall nethod for automatically allocating

t he i npl ewenvwd48nt r act based on dependenci es of the clPCents2@eyisce and

bi nding the allocated contract thereto, in accordance with an enbodi nent of
t he present invention. DETAILED DESCRI PTI ON [0018] The subject matter of
enbodi nents of the present invention is described with specificity herein
to meet statutory requirenments. However, the description itself is not

i ntendeqoppe)l | Mt fHie SeoRENO diRbEmPMENhe Babh&il h&iBod MYERLBHRLRANE
contenplated that the clainmed subject matter m ght al so be enbodied i'n

ot her \Aq}{%ienrle%t'hgg?l I&%ﬁ{a‘%{ Lhg rb?ﬂl}ﬁr%%%s]:ﬂ%plﬁnnﬁ%m&?t@ic%ﬂ&ga% tﬁ@ g?r%gtf?e&fcéﬁ lar to

t he ones descri I s doc onjunction wt present or
future technol o Lﬁg. iOQ#gGFEWQEdinent%.of t he 5 esent invention relate to
met hods, 28 tis Y MhiHCB RO R AT dROP ST HEANUCHhAN ng conput er - execut abl e
instructions enbodi ed thereon that, when executed, perform nethods in

accor darl@®17i t h erB6di misnesflonsrdiagramy shoveng cimoyEall ycthed dompetamatieall i ent
services that are witten expecting certain functionalities to be avail able
t 0 suppallocapertht iroplementeth eowttacebased enviepaslenditresfahé amott samakiand bsdirg] | ed
upon by the client service may be exposed by contracts, that serve as a

vehi cl e thehllgdaledWonadt fieeréb] i@Rkcd@ince Gatht  dreRimentdf engdreyent M@ention.
functionalities at a target service running within a distributed conputing

environment. The appropriate contract nay be allocated based on whether the

contract exposes functionalities that satisfy dependencies that the client
servi ce expects to be ful fil |RETAHRER RERCRIPIIERNt i on contract may be
i npl emented (e.g., establishingan interface within the distributed

conput i M80Evi r onnEetspbigadmpiéared cobodimentseafdlee prgpent dvicaten Salesiribed with . |

| i nki ng conponent prograns of the target and client services via the
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.
[0019] Embodiments of the present invention relate to methods, systems, and
computer-storage media having computer-executable instructions embodied thercon that,
when executed, perform methods in accordance with embodiments hereof, for automatically
accommodating client services that are written expecting certain functionalities to be
available to support operation of the client services. These functionalities relied upon by the
client service may be exposed by contracts, that serve as a vehicle for allowing the client
service to reach and employ the functionalities at a target service running within a
distributed computing environment. The appropriate contract may be allocated based on

whether the contract exposes functionalities that satisfy dependencies that the client service

expects to be fulfilled. Then the allocation contract may be implemented (e.g., establishing



established interface). As such, the expected functionality required to
enabl e execution of the client service is automatically discovered and

| i nked t owOhlelol48®nt service. [0020] Accordingly, in on@Caaseaw/061974

enbodi nents of the present invention relate to one or nore
conput er -readabl e nmedi a that have conputer-executable instructions enbodi ed
t hereon. Upon executing the conputer-executable instructions, a nethod for
bi ndi ng an i npl enented contract to a target service within a distributed

conputi ng RRHACORNRRL the dREMUGEEompitide! viddnmchs MBLRRE] I tBchadGSet and
identifying a contract that defines an aggregati on of interfaces and

i npl ement . i dent . ). i i nt.er.f f.

agor ogart ST e rral il o APA e brdsPafie bE e el nd il B ba
Typi cal | .he .contract maintains a set.of .properties for installing each
oF Pt e it GRS T e P B e Rakou T L bl btsu o
client service to reach a portion of the target service. In addition, the
net hod g Cligié Perviese b #1ioRe1qaHE diSﬁﬂY%%@ﬁde'éFﬂ@gﬁQ theclicniperiee. t ar get service
by paraneterizing the established interface with values derived fromthe
set of {0BMHrti es Axealngyeth i dsptitecmbodblcnshedhe prascfitaogention relate to
enbodi nents, the process of binding includes automatically |inking the

est abl i sdwer irr[lir@%rﬁ?ﬁeﬂfﬂddﬂﬂ@n@ﬂiaﬁﬁ&tﬂlaﬁf@b@nbﬁtféﬂ-@f&ﬁﬁbledﬂﬂrd&ﬁ@@ dgbddigl | i nks
via a fabric controller responsible for managi ng the execution of the

target SEEVLECUERNGLRldnG theNRniRbE-kBGkAIE SHARARY o H0hOE Ii[t?iﬂéingf arft

| east one role that repréesents type of conponent programthat, upon
execution, confers functiaonali to the target ..service. [0021]. | n another
capect . DpisGaRNE Pt tiPe i, 3 Blest Yo Re OB ARR G B uobirobeB LR
met hod for hinding an inplenented contract that is preyiously bound to a
t ar get éEPY}B%£ ngiallycthe émﬁthﬁm%ug%s identHy meg QﬂnEﬁQtit%@éénWF%@mn of

envi ronment . | nenbodi ments, the nmethod conprises receiving fromthe client
ser vi ce iaigriaeasi ead jiowlanaentini f thie| identified contract to establish an interface of the

aggregation of interfaces within the distributed computing environment. Typically, the
contract maintains a set of properties for installing each of the interfaces and the
implemented contract acts as a vehicle for a client service to reach a portion of the target
service. In addition, the method may include binding the implemented contract to the target
service by parameterizing the established interface with values derived from the set of
properties associated with the established interface. In embodiments, the process of binding
includes automatically linking the established interface and one or more role instances, and
mapping the links via a fabric controller responsible for managing the execution of the
target service. Generally, the role instances embody replications of at least one role that
represents a type of component program that, upon execution, confers functionality to the
target service.

[0021] In another aspect, embodiments of the present invention relate to a
computerized method for binding an implemented contract that is previously bound to a

target service to a client service within a distributed computing environment. In



a dependency thereof and allocating a contract that exposes an abstraction
of a functionality which satisfies the dependency of conponent prograns of
t he cliemwosermi4s®7 Typically, the contract is previ ouslPgTiuspéoeeryred

Wi thin the distributed conputing environment and is bound to a target
service that carries out the functionality. The nmethod may further include
deploying the client service to initiate operation thereof. In an exenplary
enbodi ment, depl oying involves automatically |inking the one or nore

conmpone r&n@fdﬁﬁérﬁﬁhé ﬁe@l@d'eﬂﬁ@ﬁﬁ@%c&lﬁflg Rech MY clifg sahiQcatiadichaimngd reent r act,
wherein the interface is established wthin the distributed conputing

environ rge&é)eﬂcpe% 'tl{gpéo?gﬁg raﬁ(r)dal?ﬁﬁ afcoiﬂ!?gct alt g%?otsggalp ?ﬁiﬂgft?o%n&fr aaﬁhctloq%ﬂtg for
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i ncrease the nunber of instances of a role of service application. As
ment i oneé@nEpBVis previeushoiepleaispied etithin dhp distiilich FOBPHINE OTVIOBMSBhaM 1t hat
operates in conjunction with other roles of the service application to
real i ze tousd to bttred stvnet tharmattidsyout HerfeodtionBlitywalheahetbadimpl dyrtlidnenclude

i ndication arises froman event conprising at | east one of a change in a

r enot e- uRpEEINMOTHK| @Rt drvich o SeitMicCepcrni §idicoON 18ranOB@nPlarinebodaaas, of
t he data center falling offline. Accordingly, these events, and ot her

event s %gfogr% ARBH OYaulifad AN kAl (X ¥ndlor ViRokhEor eh@%kégréﬁis Qb an

installin rol es of” the service appl |cat|o
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Ceneral ly, the data center includes distributed conputi ? deV|ces. The
contract, and writing a description of the links to a fabric controller responsible for

managing the execution of the target service. In embodiments, the method initially
includes, but is not limited to, receiving an indication to increase the number of instances of
a role of service application. As mentioned above, the role represents a particular class of
component that operates in conjunction with other roles of the service application to realize
distributed functionality thercof. By way of example, the indication arises from an event
comprising at least one of a change in a remote-usage workload of the service application or
one or more nodes of the data center falling offline. Accordingly, these events, and other
events contemplated by the invention, may drive the desirability of installing additional
roles of the service application within the distributed data center.

[0022] In yet another aspect, embodiments of the present invention relate to a
computer system capable of automatically linking a client service to a target service by way
of implementing and binding a contract made available by a distributed computing
environment. Generally, the data center includes distributed computing devices. The

computer system may include a computer storage medium that has a plurality of computer



conput er system may include a conputer storage nediumthat has a plurality
of conput ersoftware conponents enbodi ed thereon. Initially, the conputer
sof t war e worgpovasio3 i ncl ude service applications (e.g., PaTalS2@ae®es vi ce
and a target service), a contract, and a fabric controller that is
configured to nmanage the distributed conputing environnent. Generally, the
client service includes one or nore conponent prograns, while the target
service includes one or nore role instances, where the rol e instances

embody rseawaf@tbapan&ts ainbb&iag tth&sn." otnelatu@zatthé RBRPIRPIDt¥aldy BEmPbnents
conponent programt hat , upon execution, confers functionality to the target

servi ce. 1n(l:1ﬂiié) Qe?r(rﬁ%: aﬁphcattl ﬁsg %egtch%ﬁ;yérg% aﬁd@%ﬁég%&%?ce O §('5{Rtryc{ aﬁa 2

i ndi cation ‘enc ereo ntract na

abstract on of t nction t he t el servijce, mhlch satlsfles t he
ependorid ororife difohe Rt isod Sronares b v EReL SPnbine et oot 1<
further configured for defining at | east one interface. The fabric

cont r ol 1egneradlye Gief ¢lignt seIvice in@edes g Mg ecoBoRBiterregramewhide thanitarget
processes, in no particular order: establishing the interface on the

di st ri butedcecionhpdes oy qulnadrt oolmitsyancey wdwenthi mgj ¢ tifsgancenembadty; replicationgof he
contract to the target service and to the client service; and automatically

l'i nki ng dt heuspsRaoRMheorpanent s tife dh@dnflonemitpre@uimi ther, iford Bechtde cbigtances
of the target service via the established |nterface [ 0023] GEneraIIy, t he

I nst ant i @f Lia /o GRALHDEL-6.. nﬁf‘%&gé{fﬁﬂt th%fchEltf'tese éeels cHﬁ*ﬁ%ﬂg@ﬁ) Qbnlihie

t ar get serV|ce I's facilitate ervi ce nodel see refeérence nuneral 250
of FIG 2 ed,_her the p i ant to
e 11 m g Slbr SeGSEhE ol ﬂ’yhe&éza%ﬁ e PSS Raeoi el ol R
informatj on. pertaiping to estaplishing a nstances of a target
service #W?ttﬂnﬁlrlttyhép&]i“‘sttﬁ‘rgﬁtuﬁfé'ﬂlcéoh‘gﬁ‘iqt ﬁ@tl %itp rflr?éﬁlt(ien% le @1 Ci (RERRAYCRL Tt he
servi ce nodel includes a description of which roles of the target service
are to hwogremalolf ithehelebnt servisow Tihkecontiadt an futhep torfaminedofor tdefining| ag deask enct 0 be

installed and
interface. The fabric controller is configured for performing one or more of the following

processes, in no particular order: establishing the interface on the distributed computing
platform by implementing the contract; binding the contract to the target service and to the
client service; and automatically linking the program components of the client service to the
role instances of the target service via the established interface.

[0023] Generally, the instantiation and coordinated management of the role
instances of the target service is facilitated by a service model (see reference numeral 250 of
FIG. 2). As utilized herein, the phrase “service model” is not meant to be limiting and
generally refers to any communication that includes information pertaining to establishing
and managing instances of a target service within the distributed computing environment.
In one instance, the service model includes a description of which roles of the target service
are to be established, or how the instances of each of the roles are to be installed and

activated within the data center. That is, the service model serves as an articulation of



activated within the data center. That is, the service nodel serves as an
articulation ofwhich roles should be running for the target service and
condi t i orsOf20r0/aB®re | nstances of the roles should be i meraisk@d/06190024] I n
addition, the service nodel may allocate one or nore node (e.g., nodes |
221, 11, 222, 111, 223, 1V, 224, and V 225 of FIGS. 2 and 3) within the

di stributed conputing center (see reference nuneral 200 of FIGS. 2 and 3)
for supporting the instances of the roles. This may be perforned by the

fabric GemtR @blbEshouEBOFEHMY Sor thdRr&RL¥IVER HMAABhdRIShS faswidie iftRtEAcEe
bl ueprint that provides instructions for managi ng conponent prograns, such

as ther i the target service as well as the client service,
in partitg% Oellérsnszlnﬁfgg)l%ﬁgsﬁ?ise.d' That is, the service nodel hel ps guide the

fabric oller in coordjnating activiti bet ween the c onent  pr.ograns
upon beilAHlep oydh HETAN S BUGTPEH PR PR B GHURTCHEC A7 s APBG o
conputing environnent. These |ocations are typically described by a

depl oyneddtl Hp&&2 1ilcBi by 2Rt #ichV 12Ré o EHy$ ceanidpblarithip thegbvieibeted computhigr ase
"depl oynment specification” is nmeant to be limting and is utilized to refer

t 0 a nechkater $sectriefrenvamagesalt 208 omMEGHhtA avd ) faf suppertmgl| the iimsdrmnc of then t he
nodes, that identifies which comunication channels to utilize as

comuni Gatek OMh3ahsbdpdrvaaRd byehd Rlbeic icBst e e ccadtipdy, thdhdivips modeests
information describing a particular way the target service wll be

execut ed, &Q%ﬁﬁ?éﬁ?ﬁ%ﬂrﬁﬁ nalt ?%V%&ﬁﬁstﬁfctiﬁﬁkeffo} %{a%géilzlg BoMbGfenf ?’ro%rarnsr, Q& A 261

and role B 262 o target service 205 o generally refer to
replicas of at,|east one le, | ener al s utilized herein, the term
ro e+ ok s SpFasEhiy Bryordh R BonsBhantle pAGY $H0fcn piifel®
conjunction with other roles of the target service to realize the |

funct i orfAthodimenis Taaf lﬁsf%ri SEIVAEE 18R cheéﬁ %!’é%e‘ili‘ﬁéchl?f}c eﬁntIiOﬂ6r B sesding@e i ce.

[0026] In order to initiate operation of the target service, and the
f unct i orfatividispdetvecen the component programs upon being deployed to distributed locations

throughout the distributed computing environment. These locations are typically described
by a deployment specification within the service model. In general, the phrase “deployment
specification” is meant to be limiting and is utilized to refer to a mechanism that manages
the instantiation of the role instances on the nodes, that identifies which communication
channels to utilize as communication paths between the role instances, and/or that provides
information describing a particular way the target service will be executed.

[0025] The role instances of the target service (e.g., role A 261 and role B 262 of the
target service 205 of FIG. 2) generally refer to replicas of at least one role. In general, as
utilized herein, the term “role” broadly represents any class of components that operate in
conjunction with other roles of the target service to realize the functionality that satisfies an
expected dependency of the client service.

[0026] In order to initiate operation of the target service, and the functional aspects
thereof, the service model in conjunction with the deployment specification instantiates the

role instances onto nodes of the distributed computing environment. Instantiation initially



t hereof, the service nodel in conjunction with the depl oynent specification
instantiates the role instances onto nodes of the distributed conputing
envi ronmewo.20loes@Mt i ati on initiallyincludes all ocati ngPoodssomioat7ar e
ascertained to be available for hosting a role instance, placing the role

i nstance on the allocated nodes, configuring the placed role instances, and
constructing interconnections between input endpoints and out put endpoints
di sposed on the role instances. As discussed nore fully bel ow, upon

i mpl enenhé|Ngestal (RAMKAREdes ARatl Hit BKERTRY HRCaVallfke dof ﬁo§tﬂl§ 4 RRUtin@ndeoI Nt s
of the role instances to pronote access to a portion of the functionality

of the t i 0 W thi I St byt

conput i r@ggﬁr%}hﬁgrﬁtréelﬁg a%%ee&ﬁﬂela@éﬁé@%&%@gtgo%ﬁgggf‘%EMa%%grp %t @%%h%? ’ %‘ﬁie rol e
i nstances. As .used herein, the term"node". is not neani t e |imting, but
to encorfPAYEICHPE “FBTFH%HGB’PO%“&H‘EW??%BP‘&&? pgts aEE&HtP&E?n‘#PBP?%&éWF% on the
personal conputer, a desktop conputer, a |laptop conputer, a handheld

devi ce, ralenpipncsshavidhequssed gnerarfslly belews ppen inRlewreieng apenttase apiikerfagn one
aspect, the node represents a conputing device of a plurality of

di st ri buhgdbe bnipttorige thpui eelpointt eff thommle ghgahces & Erometomuckssab aywrtion of
Cenerally, these distributed conputing devices are capable of hosting a

pl ural i tte ainctiowdlidnetde efrgitacividés rol es of the service application. By way
of exanple, a particular node may be capabl e of accommobdating two or nore

hosting gy O”W’@eﬁleﬁ‘rl]@t, @SNy EMRRRL lEiisfrPJuj?ed fb}%@@% Eei%)«irmﬂﬁ&%earé Aifized

i nstances nay run on node in conplete iIso .e., Inposing a high

| evel of security.on the servi.ce application), in partial, communi.cati.on

i th ot HepEstirabderd heidheih o B ARG Syl Bl 0 P eTalnaf hhOT s
of the service apEILcation. [ 0028] Once operational, the running t ar get
servi ce TREAM B BoliRuiing byt dpj eivpmgatsy il oves ©fjicomputing deyisettWah dspdordency

witten to the client service. Contracts are typically the '
example, a personal computer, a desktop computer, a laptop computer, a handheld device, a

mobile handset, consumer electronic device, and the like. In one aspect, the node represents
a computing device of a plurality of distributed computing devices interconnected via a
network cloud. Generally, these distributed computing devices are capable of hosting a
plurality of instances of various roles of the service application. By way of example, a
particular node may be capable of accommodating two or more hosting environments that
cach support role instance(s). These role instances may run on the node in complete
isolation (i.e., imposing a high level of security on the service application), in partial
communication with other roles, or in an interactive state with one or more other roles of the
service application.

[0028] Once operational, the running target service may be bound to a client service
to fulfill an expected dependency written to the client service. Contracts are typically the
vehicles employed by the present invention to advance the process of binding. In one
embodiment, the contracts expose an abstract definition of what is expected of a running

target service (i.e., the functionality of the target service). In another embodiment, the
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vehi cl es enpl oyed by the present invention to advance the process of

bi ndi ng. I n one enbodi nent, the contracts expose an abstract definition of
what is ewpeotoadss™’ a running target service (i.e., thePCuruseeoonealorsy of
the target service). In another enbodi ment, thecontracts define an
aggregation of interfaces and maintain a set of properties associated with
each of the interfaces. Cenerally, the interfaces are related in one or
nore aspects. In enbodi ments, the properties are utilized to tailor, or

par amet &bh#fots AE¥idcHne; fgfg?erg@n&p@ﬂnte@ﬁwsl dndtrhQftaliOa $R6F ﬁlﬂo@&ﬁﬂewgse@taee WA | ng
environment. By way of exanple, the properties nmay be dependent, in part,

on a proh,oeQlk r{t%?ae@?de{?“ ap SthePPREEL! &2 I%[aei_(lift %ﬁ ol &8¢ atd ng, the

target servi ce W Information so t rnc COI’]tI’O | er

can find th arget servi ce and nfigure the co onent ans of the
o ent " Sateimndid g Soobefs M el 28 ¢, Ba mEtmEre B 1,

di scussed bel ow, the contract may be inplenented (e. establlshlng one of
t he aggridgaation tefthaidmirHuged rmaniiag «8yraaeto Jhd “ep og sampleglie epssiice. The
fabric controller may elect to bind the target service to one or nore
t ar get seawbedspdmisa in ipartpam fa, procolhef fhenoidesnriBliase yprafertidseart dillgdt when
service(s). Accordingly, the contract nay be bound to nmore than one service

appl i catdrdting eyRv@t seriite with §ptaRitd Mddrmiaoesé et theitestidetntider can find
|nplenentat|on of the contract nmay be conflgured dlfferently i n accordance

Wi th Chacﬁé‘%%ét' §ér'vfc§ fla_ e re R o g?ﬁéﬁ@ tcﬁeth%' ﬁfeh‘?@ertv%g%t

service, and t I'1ke. [0030 ving bri ed an overvi ew of

enbodi ment s ent inyention, an exenplary operating environnent
SU|tabI§uf“?suH%F ﬁgﬁil GBS Fent s of the present i nvention is described

bel ow. 31] Referrlng to the drawi ngs in general, and initi to FIG 1
in partil 88@ A dinp1sard bedoyér e coRfTashiiay SRR eﬂfeaFe i (b @ﬁ@ﬁ@&%@ one
enbodi ment s of the present invention

of the aggregation of defined interfaces) and bound to the target service. The fabric

controller may elect to bind the target service to one or more target services based, in part,
on the functionality of the target service(s). Accordingly, the contract may be bound to
more than one service application. However, the interface that is established during
implementation of the contract may be configured differently in accordance with
characteristics of the node, role instances of the elected target service, and the like.

[0030] 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.

[0031] 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
one example of a suitable computing environment and is not intended to suggest any

limitation as to the scope of use or functionality of embodiments of the present invention.
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i s shown and desi gnated generally as conmputing device 100. Conputing device
100 i s but one exanple of a suitable conputing environnent and i s not

i nt ended WO 2810y8®0 any limtation as to the scope of ugeTars2donctoronal ity
of enbodi nents of the present invention.Neither should the conputing
environment 100 be interpreted as having any dependency or requirenent
relating to any one or conbi nation of conponents illustrated. [0032]

Enbodi nents of the present invention nay be described in the general

cont ext 10fjtheP BRI EthcCRHPulhg BRGRINBRNT YSEBO!EerpREddr éé%a'v&%%ny'd@%éﬂéféh
conput er - execut abl e i nstructions such as conponent prograns ei ng executed

Dy SO TR r Bl TRE BALS: oHARAT o HERSRNRL yilgtau@ss! stant or ot her

handhel evi ce onen routlnes
progra dat a stru fer t o code

| ect onent ct d
Phag g oo Ot hap ndhy et “iaf oA cﬁ?saw{?%ﬁ he enetly

types. Enbodi nents of the present invention may be practiced |n a variety
of syst eenteshPf semaeiFoerde orapehingrascrblednerugtiges, ivdeding spmpHisF-cagcttablconi cs,
general - purpose conputers, specialty conputing devices, etc. Enbodi nents of
t he i nvanstiwwnomasuchlas eotmpompamapragrads,ibeingi secutbdibgd cvompoter iongthenwmachimaent s
where tasks are perfornmed by renote-processing devices that are |inked

t hr ough sacle e9aBis6@Rd] ideR % ssishisrkothdr Gaddel WNidice: 0BErichuBd coRp&icanp@gtans| G
1, conputing device 100 includes a bus 110 that directly or indirectly

coupl es ﬁlaﬁdﬂh% 'r&ﬁi?feﬁ‘%r&'%%ﬁfé iediE B0 Yorches, f&%tr&étu%@raﬁld%@ﬁﬁél%%% %&cf’e one

or nore preseftation conponents 116, |nput out put O ports 118
conponents 12 and_an il | stratl 11 res nts
what  may MBeERimS Pt kb o bl pag%cué%%ggéb 168t arBiig! maeel?
conblnatlog t her eaf) Althou h t he various bIo ks of Fléi 1. are, shown with
lines foft %@reé%méntsﬁfnﬂepéwge Pli'aﬁ“‘f'eéiallnﬁwarle@ép RSP g SFRERRS: B nts

is not so clear, and netaphorically, the lines would nore
handheld dev1ces consumer electronics, general-purpose computers, specialty computing

devices, etc. Embodiments of the invention may also be practiced in distributed computing
environments where tasks are performed by remote-processing devices that are linked
through a communications network.

[0033] 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/0) 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 thereof). 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 the diagram of

FIG. 1 is merely illustrative of an exemplary computing device that can be used in
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accurately be grey and fuzzy. For exanple, one nmay consider a presentation
conponent such as a display device to be an |/O conponent. Al so, processors
have menow9.20ifigsigmvent ors hereof recogni ze that such i Crhus2evaneres of the
art and reiterate that the diagramof FIG 1 is nerely illustrative of an
exenpl ary conputing device that can be used inconnection with one or nore
enbodi nents of the present invention. D stinction is not made betmeen such
categories as "workstation," "server," "laptop," "handhel d device," etc.,

as al | ajofn&Qidh M GHels it lamrboal%n%qqnee esdik Bveti@N ADIsBAGIIRANS Botl Made
"conputer" or "conputing device.' 34] nputi ng device 100 typlcally

ol Ude B AT Ko OlorROTRUBlial %a%avéwdt@qtggy P of SXATPIE. ang not

limtation, |a may conpr cess

RA| Read 01 o Era able Pro ram*rabl e Read
Ont ) Werith SR %Wl%ﬂ@%’ﬁ%ﬁ%ﬁﬁ DS re et 7 CTHTHS oG eCom e

digital versatile disks (DvDs) or other optlcal or hol ographic nedla;
magnet i (de¥sset tes, magnetic tape, nagnetic di sk storage or other magnetic
storage devices, or any other nediumthat can be used to encode desired

i nf or mat[063d]and beCaupesgedevige ¢OOpupically delidee al O@ricty GF3G&Mviterencydablic?

i ncl udes conputer storage nedia in the formof volatile and/or nonvolatile

Menory. méBa MDYy xR plceARY dBt EmitadH, sy racadablcame@ithth g tomPrise
t hereof . Exenpl ary hardware devi ces i ncl ude solid-state menory, hard

dri ves, opibfahotls MBLOLRARNC RGOTOHY I 9 'a@ehﬁoqﬂéa%m&qg? QRELRY Mor e

processors that read dat m’vari ous ent|t| such as nenory 112 or 1/0O
R L T LR, Lo
devi ce, ecﬁmo ogle’s %l{] i\/lngdlglteﬂp \Ci)er}seargltle d\llslkts)r Dt\I/Dn or 0 h%?eorf)ﬁtlcaletof hologlrapgor ts
media; magnetic cassettes, magnetic tape, magnetic disk storage or other magnetic storage
devices, or any other medium that can be used to encode desired information and be
accessed by computing device 100.
[0035] Memory 112 includes computer storage media in the form of volatile and/or
nonvolatile memory. The memory may be removable, nonremovable, 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/O ports
118 allow computing device 100 to be logically coupled to other devices including 1/O
components 120, some of which may be built-in. Illustrative components include a
microphone, joystick, game pad, satellite dish, scanner, printer, wireless device, etc.

[0036] Turning now to FIG. 2, a block diagram is illustrated showing a distributed

computing environment 200, suitable for use in implementing embodiments of the present
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118 al |l ow conputing device 100 to be logically coupled to other devices

i ncluding I/0O conponents 120, sone of which may be built-in. Illustrative
conponentwoi2npl48#®7a i cr ophone, joystick, ganme pad, sareriusc@sssng
scanner, printer, wireless device, etc. [0036] Turning nowto FIG 2, a

bl ock diagramis illustrated showing a distributed conputing environnment
200, suitable for use in inplenenting enbodi nents of the presentinvention.
General ly, the distributed conputing environnent 200 is configured to bind

an i npl epeatied. CRALFAG! thé3RsthiButdd tahPRlinS&WioaReROR0RREhAgRcA o Binklonf I act
bound to the target service 205 to a client service, as denonstrated in

FIG 3. Pé}?engéél% d éo%%&%ﬁ&%%ﬁfg%gse%\ée 263 TRi'to &88 'J&‘ﬁ{;h‘&%%uﬁ‘d %aﬁh% t&rg&t er

210 confi gure 0 acconmmo operation o
or instances rol e A 261. and 262 f th a i..C 05 accordln
00 the! SBRGF 205 b iy SO ngs defonyraut b S5 30 Jf%ﬁrsgeh@%ﬁaomw%se of

ordinary skill in the art that the data center 210 shown in FIG 2 is
merely RVERRAPIe2Wr iahedes a wdalsl ecriterr 2HE contigad i tagacspamedatsopnd supnerice
applications (e.g., the target service 205) and is not intended to suggest
any | i mdpatation e{scohponb® mogpersodr ustanoes dlindes An2él tyd & 2€hbddheeaigst of
the present invention. Neither should the data center 210 be interpreted as

havi ng apwiclePENSRBENnOto theGuihvi@mbdclshatied ill @c andcrsiondlaad rag ciated by
conbi nati on of nodes (e.g., nodes | 221, |1, 222, and |1 resour ces

(not  ShQik, ofO8rdifl E}r Qﬁlllﬁﬁ' the S‘?t ﬁlﬁPﬂl%sdétQ%eﬂtQFQ}U %ﬁ‘éwl( EE?“EIG“QVYE‘)meﬁﬁklratnher

al though the vario bl ocks are shown wwth Iines for the sake of

I , d
et aphor e[S %Cy s ?iobécﬁ%%oadé*@%‘ Sof 2@‘3@(3%85@1’3 EyPBamPu S puSar)

The data center 8 (éudes vari ous nodes (e nodes | 221, I% 222, and
I zzs)targshseéblé?é P hndsip 108 AtERgS tRGURESE 4Rh hmltafl% ap fpyEhe, SCPRR OF BEceor
i nstances A 261 and B 262, interfaces (e.g., interface 220), and often a

fabric cfgmtmhh‘rgmf;egﬁoqdﬁmntmg/themta@ﬁ‘elnﬁfglmqnc Neither should thé data center 210

be interpreted as having any dependency or requirement related to any single node,
combination of nodes (e.g., nodes 1 221, I, 222, and III 223), resources (not shown), or set
of APIs to access the resources (not shown). Further, although the various blocks of FIG. 2
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.

[0037] The data center 210 includes various nodes (e.g., nodes 1 221, 11 222, and 111
223), an operating system running on each of the nodes, the role instances A 261 and B 262,
interfaces (e.g., interface 220), and often a fabric controller 215 that may include fabric
agents (not shown) locally installed on the nodes 1 221, IT 222, and IIT 223. The fabric
agents act as extensions of the fabric controller 215 and function in cooperation to install
and manage the target service 205, among other things. In addition, the role instances A
261 and B 262 may be interconnected to each other via input endpoints (e.g., input endpoint
255), from which calls are issued, and output endpoints, at which the calls are received. In

one instance, one or more of these interconnections may be established via a network cloud
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agents (not shown) locally installed on the nodes | 221, |l 222, and I

223. The fabric agents act as extensions of the fabric controller 215 and
functi on WO 20maped9ati on to install and nanage the tar gePCTarseesc®db, anong
other things. In addition, the role instances A 261 and B 262 may be

i nterconnected to each other via input endpoints (e.g., input endpoint

255), fromwhich calls are issued, and output endpoints, at which the calls
are received. In one instance, one or nore of these interconnections nay be
est abl i hgdsnoina) a THe RN drk I OMPR@EormROMe cdthfes NRIICINEVE keudihaniiRreRNNect s
the entities |isted above such that the role instances A 261 and B 262 and
the int qrliage, 2201 M SB6TaYg B SlcthEL Bo Al PH@BEChi BR0ASSTy YALOUS0ss

physi cal "resources, nmy recognize a location o ach ot her 11 order to
establish co ni.cati on therebetween. In addition, the netwrk clo

Fach 1 t SRESUT M G s 1o RS st SRS RERET S50 SHaP
coupling the interface 220 to the input endpoint 255 of the instance 261 of
rol e A Wyycasion shcaphstween: Ha additigprtRe aetaioak phayd fasditaige thipgemygupication
limtation, one or nore |ocal area networks (LANs) and/or w de area

net wor k ovel¥ddsinuniSatodn cianmeds RPhgparably compliengtthe antefao?2Onptteaeputrendpdintces,
enterprise-wi de conputer networks, intranets, and the Internet.

Accor di ngisyof thensBeicwaebk of SolR0A. f BytWisr oflesetpldane Rekein cloh@@88] inklideher ,

it should be noted that enbodi nents of the present invention are not

linited mduminﬁfs%h,agﬁ@er Wbrs qg&m RRYShGRbr se@%mgeaﬁld'ydr'wﬁﬂer@&eqemr@ G 2,

but may be I nplenented on any of a variety of different types of conputing

devi ces, i t. and conponent prograns wthin the ape_of enbodi ment s
her eof . (RSt hero vl ibvork i R TRl koS Somibonbiate) 15 ee entprpfiSaBidesr ™ P
data center 210 depict, an exenplary configuration only that is intended for
di scussiGANYER ﬁ’f?%%rkﬁnllnff?neé%c%%ddﬁ%ﬁglpfffneé-nyA%Ct?Fqlﬁ%lVeﬂlea%YYPrkofs %dffsgf}lerand
rol e instances residing thereon, known in the conputing industry may be
used described herein.

[0038] Further, it should be noted that embodiments of the present invention are not
limited to implementation on such physical resources illustrated in FIG. 2, but may be
implemented on any of a variety of different types of computing devices, equipment, and
component programs within the scope of embodiments hereof. In other words, illustrated
nodes 1 221, 11 222, and III 223 of the data center 210 depict an exemplary configuration
only that is intended for discussion purposes only; accordingly, any suitable layout of
nodes, and role instances residing thereon, known in the computing industry may be used
and is contemplated by the present invention.

[0039] These exemplary nodes I 221, 1T 222, and III 223 and role instances A 261
and B 262 of the data center 210 serve to introduce the concept of implementing a service
contract and binding the implemented contract 235 to the target service 205, which will now
be discussed. Initially, a service contract is identifying. In one instance, the contract is
identified for exposing an abstraction of the functionality 260 of an instance 261 of a role A

that fulfills an expected dependency written to a client service (see reference numeral 305 of

15



and is contenplated by the present invention. [0039] These exenpl ary nodes
| 221, 11 222, and 111 223 and role instances A 261 and B 262 of the data
center 2MW0ernasido | ntroduce the concept of inplenenti RGTAISI@OWS1934
contract and binding the inplenmented contract 235 to the target service
205, which will now be discussed. Initially, a service contract is
identifying. In one instance, the contract is identified for exposing an
abstraction of the functionality 260 of an instance 261 of a role A that

ful fill srransexpeciiestifeR@NGeAYpivdllyt dged M @gg%%aﬁeﬁ o$ Iﬁilrté/r'fefe@s iPRamefigy ence

nuneral 305 of FIG 3). The identifi'ed contract typically defines an

aggr egat,| Qé%aot%‘;péhﬁc}fgi g&@?fha%&’e r@g&ﬂ;%&%ﬁgteﬁ Wil ofl R @gr%ﬁ e iﬁtl%%%&at 12" ©

each associ ne or o I nterfaces. pera t he set
of properties 240 are hel pful, for jnstalli.n nd tailoring a confiquration
of bach WeTRR MRsg ALasTIpaaRgre hlan driprpfis g e dshefagetidhg be
inplenmented to establish the interface 220 of the aggregation of interfaces
wit hi n sagoabilieing ey ce (e.g., node | 221) of the distributed conputing
envi ronment 200. As di scussed nore fully above, the inplenented contract
acts as [@04hi cl e Tleridentdledentvicaronireg may beaghembeed tonastabbslathetigted@ of
the target service 205. The process of inplenenting may incl ude

par amet eniozéi@ic tapregsticobf ShathckHingthing eoddlting tdbviu@!(@!%s 1330 1den) ¥eehd rom
the set of properties 240 associated with the established interface 220. In

one i S| ARGy e RhAPELRS é@iﬂaﬁnféﬁb’zémckg%cﬁ&% Bt %11%90&@%11[%3%%%%&%& to

paraneters 270 t are 1nplicit wwthin the 1nterface 200. The
process of . inplenentin al so i ncl ude ins Ling.constrai.nts, 295 to the
o £ acgmsbfricR R Mo d Gl S5 SparRhabe sHE GRRRL AP F direthe
interface 220 _may specify the constraints 295 that partjally govern

oper at i OR8¢ £he edeapiorenedf ]inﬁﬁ%fiﬂ?l&&’é oy Ingiydg ﬁé@@%ﬂg}&{h@r ?Sﬁaﬁ’r‘f@hqdhe

established interface 220 with the values 230 derived fromthe
interface 220 with values 230 derived from the set of properties 240 associated with the

established interface 220. In one instance, parameterizing may include administering the
values 230 to parameters 270 that are implicit within the interface 200.

[0041] The process of implementing may also include installing constraints 295 to
the interface 220. Initially, the set of properties 240 associated with the interface 220 may
specify the constraints 295 that partially govern operation of the established interface 220.
Further, parameterizing the established interface 220 with the values 230 derived from the
set of properties 240 enforces the constraints 295 within the distributed computing
environment 200. As such, the constraints 295 serve as guidelines for determining how the
interface 220 is hooked up (e.g., defining which external ports of a server may receive a call
225 from a remote web-server application) and, in part, how the interface 220 is configured.
By way of example, when the properties 240 specify particular constraints 295, such as
specific port numbers, the fabric controller 215 allocates them within the data center 210,

and sets them up to be targeted when the call 225 is issued. Accordingly, the interface 220
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set of properties 240 enforces the constraints 295 within the distributed
conputing environnent 200. As such, the constraints 295 serve as guidelines
for deterwDnorg4Bw t he interface 220 i s hooked up (e.gPCTdSRIIoAy7MWhi ch
external ports of a server may receive a call 225 froma renote web-server
application) and, in part, howthe interface 220 is configured. By way of
exanpl e, when the properties 240 specify particular constraints 295, such
as specific port nunbers, the fabric controller 215 allocates themwthin

the dat g5 6RME@ 1 1Ring@Re 28bStdd IR MBnbQs Rech Q8B tWheRh teruGeddnalis 1S

i ssued. Accordingly, the interface 220is restricted to using these

al | ocat . attenpting to reach the functionality 260 of
o 0RP e ﬁt%?géf{gl_c&’? 8(8 4

t he target servi 2] The constraints 295 may assist in
configur(i the ingerface 220 n one exanple, the constrain 2 nma
Cnduce. NI ar { AHE SFBTHE0Y 293 85t RoSh ThEPRHB G TE G A REe 2 P heln OnE
functionality 260, therebé restrictingﬁg‘fIOM/of traffic into the target
servi ce 2@wple fhey aensiemtexAmmay, indree SonBitgrficat2202tosfikerythps gléemptig to
interface 220 to allow client services that are authenticated by a

par t i culaacess denfunttyoralityh2d, ther¢hy nrestaicting b élohwolctrdfboaltd tthe @ERT sérmicy €05.
anot her exanple, the constraints 295 nmay induce the interface 220, or the
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functionality 260 after a predefined time frane expires, thereby preventing
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may be to a target service 205 via the fabric¢ controller 215. The
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290 may take on any one of a variety of forms. Typically, the conmmunication
channel oreddined time frame expires, thereby preventing stolen processing.

[0043] Upon implementation, the implemented contract 235 may be bound to a
target service 205 via the fabric controller 215. The process of binding the implemented
contract 235 to the target service 205 may include automatically linking the established
interface 220 and the instances 261 of the role A via communication channels 290. As
discussed more fully below with reference to FIGS. 4 and 5, the communication channel
290 may take on any one of a variety of forms. Typically, the communication channels 290
operably couple the interface 220 to the functionality 260 of the target service 205 via the
input endpoint 255. The input endpoints 255 and/or the communication channels 290 may
be mapped for future reference. By way of example, the fabric controller 215 may be
responsible for allocating appropriate communication channels 290 in the data store 210 for
use by the interface 220.

[0044] In embodiments, the interface 220, upon binding the implemented contract
235 to the target service 205, is linked to the input endpoints 255 of the instances 261 of the

role A. Linking promotes access to multiple locations of the target service 205 that
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operably couple the interface 220 to the functionality 260 of the target
service 205 via the input endpoint 255. The input endpoints 255 and/or the
comuni cawpanioalasdel s 290 nay be nmapped for future ref @censeodByloray of
exanple, the fabric controller 215 may be responsible for allocating
appropriate conmuni cati on channels 290 in the data store 210 for use by the
interface 220. [0044] In enbodinents, the interface 220, upon binding the

i npl enented contract 235 to the target service 205, is linked to the input
endpoi Ntiovass BF fliftiohNfy 2808t &ltr RbrdshelifbBadd 210 PhbAGRNOAREGR AL ESS
to multiple locations of "the target service 205 thatprovides the

functi ongl . r.os i rfac . an awar eness
of ol 110y tfeteq ilanesh 281 BElhe W0 A mat G e B SRR ARIRL AR, ' S e
functio ity 260..[0045] Th rocess of binding further co i ses
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specified constraints 295 that are enforced by the established interface
220. Thengprseedsl of theowtd Guraseryon & gpeeified sprsdrapys 225 tabaeeniersed By thezs. 1 n
enbodi nents, the constraints 295 enbodi ed at the interface 220 instruct the
fabri c combhgicdantePaée 220.hdhetppoest ofiponfestrimgas itlkbussratedt hyi refertecet mmgeral
service 205. In one exanple, the constraints 295 nmay instruct that there be

a restrixmsi dn eaibodhifenta fhAEsiRESintsI® 5 disicangies RSht@fact 120 i@ ctthe Fatstt as
only client services located in North Anerica. |In another exanple, the
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interface may I n turn configure the target ser to review | ncom ng

calls 2 for certificate 0 thenticity.. Typically, the service node
550 s pRoeriudn o4 S8 Sithor bRt § FstgioDiRal bR RS intlafte
properly configure input endpoints 255 on pew rol e i nstances when scaling
up the Ao hsrolg &y sl es ginly glientasegaeess icgied dn e thiAmsira nd daeticicent er
210.

example, the constraints 295 that configure the interface 220 to be a security-enabled

interface may in turn configure the target service 205 to review incoming calls 225 for
certificate(s) of authenticity. Typically, the service model 250 is provided with, or may
refer to, the constraints 295 in order to properly configure input endpoints 255 on new role
instances when scaling up the number of instances of the target service 205 within the data
center 210.

[0046] The process of binding still further includes identifying and linking to
appropriate input endpoints 255 of the instances 261 of role A that accommodate the
functionality 260. Generally, “input endpoints” refer broadly to a port that the role A
expects the call 225 to enter, thereby allowing other entities to contact the role A. In
addition, the port may be used to respond to a request embedded within the call 225. This

2

response, or “reply,” may be sent back to the client service providing the request for
functionality 260 over the same communication channel 295. Because the target service

205 and the client service are configured to be compatible during negotiations (e.g.,

applying the constraints 295 from the implemented contract 235), the call 225 and reply are
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[ 0046] The process of binding still further includes identifying and
linking to appropriate i nput endpoints 255 of the instances 261 of role A

t hat accowoodew@sidne functionality 260. Cenerally, "inpeCTamsd@oiontssy refer
broadly to a port that the role A expects the call 225 to enter, thereby
allowing other entities to contact the role A In addition, the port may be
used to respond to a request enbedded within the call 225. This response,

or "reply,"” may be sent back to the client service providing the request

for fU”Qﬁh@@ﬁhﬂMMe%@Q @Mﬁkﬁ&ﬁ&p&ﬁWﬁlﬁﬂﬁﬁgai&@bm%WhGQﬁ@&%kﬁﬁ&§2oﬁﬁﬁﬁﬂ§ﬁ the
target service 205 and the client service are configured to be conpatible

durlng egﬁhkgh%ons (e.g., applying the constraints 295 fromthe
i npl enented contract 235) the call 225 and reply areunderstandable (e.g.,

m | ar ocol angua by both the ervi ce_ 20 n e client
servi ce. BPBHAT FrbEr SR BHCRY i s CefiR gt AU AEr 58S B ihet vor k
address 265 (e.g | P address) of the input endpoints 255 within the data
center zifddﬁms)bzf the magmd@enm&ﬂﬁnelth@bthp dateepicn ] @ may bs rrepagpisd de ithey t he

i nstances 261 of role Athat are linked to the interface 220. These network
addr essdsbid6éontplee2 Enfor dodatoatheonstafices 261 olinat iAothat areylinRed teethpostedadey t he
i npl enented contract 235 and enable client services dependent on the

functi ol tThedbhktivoriosdesSes 165 r@piRE@iphiladagioh @€ aid RSt onality TH0expbsddaic es
261. In addition, the network addresses 265 help entities outside the data
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controller 5 1s responsi acquiring and naintaining a mani‘fest of
t he netqprk addr esses .2 ut . end nt s
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address 265 may be hi dden fron1the en servi.ce. Acco d|n the fabric
cont rol 1%¥ f@irse%tmeé ﬁaESid@arh? galasenisr 5&@1 @et £o8fasting tbp?alfl YIn general,

the fabric controller 215 is responsible for acquiring and maintaining a manifest of the
network addresses 265 of the input endpoints 255 upon linking the interface 220 thereto
during binding.

[0048] In one instance, this network address 265 may be hidden from the client
service. Accordingly, the fabric controller 215 automatically establishes a static pathway
that routes the calls 225 from the service application to the appropriate input endpoint 255.
In another instance, this network address 265 may be visible to the client service. In this
instance, the client service may be a legacy application that requires knowledge of a contact
address in order to send the call 225. Accordingly, the fabric controller 215 may publish the
network address 265 to the client service. In yet another instance, this network address 265
may be accessible to the client service. Accordingly, the client service may retrieve the
network address 265 to access the input endpoint upon the communication channel 290
being dynamically updated.

[0049] Upon receiving the call 255 at the target service 205, the identity of the client

service providing the call 225 may be requested to verify the authenticity of the call 225. In
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that routes the calls 225 fromthe service application to the appropriate
i nput endpoint 255. In another instance, this network address 265 may be
vi si bl e twotzhw/@Bi9egnt service. In this instance, the cliPEmuUSe@WsE4 may be
a |l egacy application that requires know edge of a contact address in order
to send the call 225. Accordingly, the fabric controller 215 may publish
the network address 265 to the client service. In yet another instance,
this network address 265 may be accessible to the client service.

Accor di ngleYinsthi\@, ¢hd @ithtiSebY HecliBY sEfidel BVicdri&d 'Bﬁttﬁ@rfkbﬁcd%rﬁﬁoileg 635t 0
access the input endp0|nt upon the conmmuni cati on channel 290 being
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Servi ce service provi

be requested to ver f ut henti ci 225. l.non
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215. Recordation may occur upon deploying the cllent servi ce, on blndlng
the cli eh¢ instapggscdd 1tad relsed.iangdriandhlt way boapraaded wahe isspedhen)! %ZSmS'p herddimaf t er .

Upon relaying the issued call 225 to the instances 261 of role A, a claim
281 may 1%¢ mppérdedctaged be acessiog thalidengB50f Tveclanaisonv®] tormyrifyethgetier at ed
by accessing the identity of the client service, to verify that the

conponedonfpoaditPder@ns bhtic Clib@ntrnsgsivivee thsaued st hiel iattbtatiddhe @iétmined
integrating the determned identity, and other characteristics of the

client §8§n\ﬂ %nd'oﬁ{e? Cfléﬂ’gﬁt&ll&'fcgb?ﬁ% cerQc%éIQf]lcel Hlt$ me%lé’fﬁlyz&t he fabric

controller essentially vouches for the orlgln of the caII 225 and
o eyt ool BT e L LN AEAGS. gl TR
eI TRIA Y e A MRUCRE 1 LA N é?qf%ec?%gfz%tf
honor requests of the call 225. Inspecting may include checking for the
cont ent adowsHbe dirgptms@gite 2805 o, vapifip e cildss, thethbyr ensapabial pariiadarofevelhel
clien security at the target service 205. In embodiments, verifying may include inspecting the
claim 281 to ascertain whether to honor requests of the call 225. Inspecting may include
checking for the content of the claim 281 (e.g., properties and/or capabilities of the client
service). The level of detail of the content is generally dependent on the granularity of the
claim 281, the type of client service sending the call 225, and/or the protocol supported by
the output endpoint of the client service.
[0051] In one embodiment, properties of the client service within the claim 281 may
include any information the fabric controller 215 can extrapolate about the client device. In
one instance, the geo-location of the client service may be provided in the content of the
claim 281. In response, the target service 205 may honor or redirect the call 225 to a more
proximate node. Or, the target service 205 may modulate the reply to the call 225 based on
the geo-location. For instance, if the geo-location indicates the call 225 originated from

France, the target service 205 may prepare the reply in French. In another instance, a listing

of rights to the functionality 260 may be incorporated in the content of the claim 281. In
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service). The level of detail of the content is generally dependent on the
granularity of the claim?281, the type of client service sending the cal
225, and/wo0 20104p390t ocol supported by the out put endpoi rCTafS2000061974 ent
service. [0051] In one enbodi ment, properties of the client service within
the claim 281 may include any information the fabric controller 215 can
extrapol ate about the client device. In one instance, the geo-location of
the client service nay be provided in the content of the claim281l. In
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I nresponse, the target service 205 may restrict access of the client

servi ce Hghty Ak theeelinnF seidet by aurymrse Varifeaion dRnbetiantogRERINg Hetsrfagned by
the client service. [0052] In another enbodinment, the target service 205
may ver i(APIt2H. i temnterifigatamdA Pl 2t map pravide dsitd gt teroall 085 Ihat gue rgdengda
verification application programmng interface (API) 201. The verification

APl 201 yeeyusp iy faBfic daditeolRPQUS khées el dourddDftthatalVers . r Re@irdiggly, Beaaydse the
fabric controller 215 knows the source of the call 225. Accordlngly, t he
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Initially, the distributed computing environment 200 includes cllent
ser vi ce computing environment 200, suitable for use in implementing embodiments of the present

invention, that is configured to bind a contract bound to the target service to a client service
is shown. Initially, the distributed computing environment 200 includes a client service
305, as discussed above, for accessing the target service. The client service 305 may
represent any service application that is configured to run within the data center 210, run
outside the data center 210 with a remote connection thereto, or reside partially on the data
center 210. The client service 305 may include component programs (e.g., component
programs A 361 and B 362) that may be distributed on separate nodes (e.g., nodes IV 224
and V 225) of the data center 210. In embodiments, where the client service 305 is
accommodated by the data center 210, the fabric controller 215 may be responsible for
deploying the component programs A 361 and B 362, in light of a deployment specification
maintained at the service model 350 and for managing execution of the client service 305.

[0054] In an exemplary embodiment, one or more of the component programs A
361 and B 362 are written by a developer with a dependency 360. Generally, the proper

execution of the client service 305 relies on fulfilling the dependency 360 with an
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305, as discussed above, for accessing the target service. The client
service 305 may represent any service application that is configured to run
wi t hi n t woaate4snt er 210, run outside the data center PRTASMMN6ER74 enDt €
connection thereto, or reside partially on the data center 210. The client
service 305 may include conponent prograns (e.g., conponent prograns A 361
and B 362) that nmay be distributed on separate nodes (e.g., nodes |V 224
and V 225) of the data center 210. In enbodi nents, where the client service

305 is agppriprRRatRdidvlitNe cdaharmendellin?ih ot e rplrdefi&onts &lHIer 271 may
be responsi ble for depl 0ying the conponent prograns A 361 and B 362, in
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execution of the client service 305 relies on fulfiLIin% t he dependency 360
wi t h anapionspeti thatexposes e gherdction pea functipppdity piiahi sehsfiasttye dgendgncy 360+ ar get
service 205 of FIG 2). In operation, the client service 305 may propagate
an i ndi &t idonugsed fabb¥a, | the tdoetrae phadeatciic38¢ tipendafcy 360 magplon pesvidusly
fabric controller 215 may i nspect the dependency 360 and all ocate a

cont r actimfphsdicn@xP asietin afhcabitritaedd @Bmphtidg femmabh@sal 20y, Wihchd&abn sthes the
dependency 360. As discussed above, the contract that satisfies the
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conputi ng environnent 200. ditr'on, the i1 npl/enented contract may be

previ ou bound to a . target service that carries out the functionality
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exposed BYCHRETY SEPPsEd Y Fg UJpon al | ocating the satisfying contract,

the fabric_controller 5 may bind this allocated and preyiously bound
cont ract/0%%] o t Héran ﬁ}%ﬂ%@hﬁ Rskyig quaehﬁ%?%ﬁtcg}m?h\ﬁ% ProoRay dmsk

binding the client service 305 may occur during the initial deploynment of
t he this allocated and previously bound contract 335 to the client service 305. In embodiments,

the process of binding the client service 305 may occur during the initial deployment of the
component programs A 361 and B 362 of the client service 305 to initiate operation thereof.
Generally, the deployment process includes automatically linking the component programs
A 361 and B 362 to the interface 220 defined by the allocated bound contract 335. Where
the bound contract 335 is configures the interface 220 with the constraints 295 derived from
the set of properties 240. In one embodiment, the interface 220 is established within the
distributed computing environment 200 upon implementation of the allocated bound
contract 335. In addition, a description of the links may be written to a fabric controller
215. Alternatively, the links may be stored, at least temporarily, at any data store(s) that are
accessible to the fabric controller 215 for future reference.

[0056] In an exemplary embodiment, the process of automatically linking the
component programs A 361 and B 362 to the interface 220 may include identifying output
endpoints 375 disposed on the component program B 362, where the component program B

362 exhibits the dependency 360. In general, the output endpoints 375, may represent a
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conponent prograns A 361 and B 362 of the client service 305 to initiate
operation thereof. Generally, the depl oynent process includes automatically
| i nki ng twe 20tvpesvent prograns A 361 and B 362 to the i rCenfSaee/oz2®4 def i ned
by the allocated bound contract 335. Wiere the bound contract 335 is
configures the interface 220 with the constraints 295 derived fromthe set
of properties 240. In one enbodinent, the interface 220 is established
within the distributed conmputing environment 200 upon inpl enentation of the

al | ocat gfhaunge compsRat pd3tim BB@AAMES i00Ritiaft [HES&E Bt Hﬁ’ﬁlgsqliro_rh Rehekd. nh% nmay

be witten to a fabric contfroller 215. Alternatively, the |links may be
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375 di sposed on the conponent program B 362, where the conponent program B
362 exhiipictfac Y tedpepetenicsndeiots 373 dJéwepamuni¢asiop ghpuelsefpmiply 88 may
represent aport that the conponent program B 362 uses to initiate requests

for thi ngscohvgmtlet badl 325 Tisecp fiooese obdtpautdpainte 375 yofl thalcliogt seayice 3051 nue
with allocating conmunication channels 390 within the distributed conputing

environ calQOtHecalPEYSaiRL MdeP W RERIETSy B8Rt @Rhonb@dproptagl Bax® @210 tihe
out put endpoi nts 375. The comruni cati on channels 390 typically serve to
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service 305. Typica the cal |l 225 i ncludes equest by tHe conponent

program B 362 to fulfill the d ndenc 60 it thereto. .| .
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retrieval of data that_ is not perforned at the client service 305 but is

acconpl i%ﬁ@aplb@eg R the fyBetiamatty; 199@3 tHReEh e ieri3ret248: i nterface 220. [0057]

Upon conpl eting the process of binding, the bound contract 335 is bound to
[0057] Upon completing the process of binding, the bound contract 335 is bound to

both the client service 305 and a complimentary target service. In embodiments, the client
service 305 can query the constraint 295 of the interface 220 to make a determination
whether the interface 220 can accommodate the functional aspects specified by the service
model 350 of the client service 305. If not, the client service 305 may be rebound by the
fabric controller 215 to another contract that substitutes a bound interface and target service
but preserves the functionality that fulfills the dependency 360. Rebinding may also occur
when a bound target service falls offline.

[0058] For the purposes of associating the target service to the dependency 360 of
the client service 305, there may by a variety of types of contracts employed. In one
embodiment, self-bound contracts are utilized. In general, self-bound contracts are bound
automatically by a plug-in mechanism operable by the fabric controller 215. Accordingly,
the fabric controller 215 selects the target service, or pseudo-service, which will attend the

calls 225 made via the interface 220.
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both the client service 305 and a conplinmentary target service. In

enbodi nents, the client service 305 can query the constraint 295 of the

i nt er f acew@2010tiassvake a det erm nati on whet her the inter PaTAS2R0/062M4
accomodat e the functional aspects specified by the service nodel 350 of
the client service 305. If not, the client service 305 may be rebound by
the fabric controller 215 to another contract that substitutes a bound
interface and target service but preserves the functionality that fulfills
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falls offline. [0058] For the purposes of associating the tTarget service to
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fabric controller 215 selects the target service, or pseudo-service, which
will at tésspeiatioe ofdhe sliopiseraere30d and He target peryice, PRZINHOBOINIqYe BaTee. Har
enbodi ment, standard contracts are utilized. In general, standard contracts
may be beufidng nhatwbe dbfifice tazgtt seawise iddecd meplerens| the ypoway costarh 3B8ar gete
service is supplied a unique nane. The fabric controller 215 may then check

the val ifdtwyrkQlddiche(cas seewalki 2ldredé 263)8s Beh @Btairedrvdrt ehe3BPutdndpdihe draiget
service, utilizing the unique nane, by verifying that the bound target
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(e.g., network address 265) t hen obtal ned i nput endpoi nts of
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specification is detected for the interface 220. Accprdinguy,‘the fabric
cont r ol |'Bre IP:port specification is detected for the interface 220. Accordingly, the fabric controller
215 configures the output endpoints 375 of the component program B 362 linked to the
interface 220. However, no verification that the named target service satisfies the bound
contract 335 is performed.
[0060] In yet another exemplary embodiment, external contracts are utilized,
typically when the client service 305 resides external to the data center 210. In general, the
external contracts include a low-level abstraction, which allow the client service 305 to
contact any public IP address within the bounds set out by the deployment of the client
service 305. No binding is actually performed, and the client service 305 is assumed to
provide the network address 265 of the target service to access the functionality thereof. As
such, the network address 265 of the linked input endpoint is used to configure and route the
communication channels 390.
[0061] As discussed above, the bound contract 335 may maintain the set of

properties 240 associated with the established interface 220. In operation, the constraints

295 may be applied to the established interface 220 by parameterizing the established
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215 configures the output endpoints 375 of the conponent program B 362
linked to the interface 220. However, no verification that the nanmed target
servi ce swDi2efo@sssrhe bound contract 335 is perforned. [POOAGROVMOG6IYEL

anot her exenpl ary enbodi nent, external contracts are utilized, typically
when the client service 305 resides external to the data center 210. In
general, the external contracts include a | owlevel abstraction, which
allow the client service 305 to contact any public IP address within the
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published to the client service 305 for configuring the conponent prograns
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configure the format of the call 225, among other things, the call 225 may be compatible

with a protocol underlying the role instances of the target program that implement the
desired functionality.

[0062] Once configured, the client service 305 may issue the call 225 when the
dependency 360 is to be fulfilled. In embodiments, the call 225 may be issued from the
output endpoints 375 of the component program B 362 that realizes the dependency 360.
The call 225 is then routed over the allocated communication channels 390 of the
distributed computing environment 200 to the established interface 220. As discussed more
fully above, the established interface 220 may be parameterized to relay the issued call 225
to the target service or to filter out the issued call 225. This decision of the interface 220
may be based on the constraints 295 applied thereto in conjunction with an identity of the
client service 305.

[0063] This exemplary distributed computing environment 220 is but one example
of a suitable environment that may be implemented to carry out aspects of the present

invention, and is not intended to suggest any limitation as to the scope of use or
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configure the format of the call 225, anong other things, the call 225 may
be conpatible with a protocol underlying the role instances of the target
progr am tWwetoiomgb®rent the desired functionality. [0062pcDuseoconnforgured,
the client service 305 may issue the call 225 when the dependency 360 is to
be fulfilled. In enbodinents, the call 225 may be issued fromthe output
endpoi nts 375 of the conponent program B 362 that realizes the dependency
360. The call 225 is then routed over the allocated comuni cati on channel s

390 of tfﬁﬁctﬂ)‘nﬁﬁ%&@ﬁ@ﬂw%wtﬂl&%eﬁ Bl @ H¥ENLstA@Q &Rndp hm7§§§ta{alakcm%&ure

interface 220 di scussed nore fully above, the established interface 220

may be Rg r e or
to filter H@?&ﬁwg&%gg%@%ﬁﬁg%¥'%@%n&ﬁhls gﬁ%b“%%éo%%?ﬁggﬁ% (Q %%%Séé@pnay
be based on the cgnstraints 295 app thereto in i n
dent s £ OB B i 0SBy D1 SBBOGtS TP Sruep 95@-??3 Hhiced
conput i envi ronnent 220 i s but one exanple of a suitable environnent that
may be |3%él 8aBnid 304, et $92 ot illsieied.s Infsopgecpbadimpnts. pRecit MOKC ORHIE i

not intended to suggest any limtation as to the scope of use

or f unct iconglontnts 215,286, 22Xy 24,1280, 308e B3 h S5 0sHd,BAl tand 36L Imaytbeatmptenesngatpl ar y
system architecture of the distributed conputing environnent 220 be

i nt er pr efsathndsal SravddigocsnYin GeRe RAIAIMAits, foRd Wr s Y the bahp&gnts02 B9 Y20Ne or
conbi nati on of the conponents 215, 220, 221, 225, 305, 335, 350, 360, 361,

and 362 g bhh4 uk! f£dso ! {koS8BE HURRE! HR gtb%’int% té&rdi\?éﬁgir% tﬁé‘ﬁat&@@iﬁ&”e”ts
215, 220, 22T, 224, 225, 305, 335 350, 360, 361, " an
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FIG. 3 are exemplary in nature and in number and should not be construed as limiting.

[0064] Accordingly, any number of components may be employed to achieve the
desired functionality within the scope of embodiments of the present invention. Although
the various components of FIG. 3 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 or fuzzy. Further, although some components of FIG. 3 are depicted as
single blocks, the depictions are exemplary in nature and in number and are not to be
construed as limiting (e.g., although only one client service 305 is shown, many more may
be communicatively coupled to the interface 220).

[0065] Turning now to FIG. 4, a graphical representation of an exemplary fabric
controller 215 for utilizing load-balancing (LB) channels 410 to route communications (e.g.,
calls 225 and replies) between service applications (e.g., client service 305 and target
service 205) is shown, in accordance with an embodiment of the present invention.
Initially, connection definitions 450 are provided that may be accessed by the fabric

controller 215. These connection definitions 450 assist in instructing an LB mechanism 420
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that the conponents 215, 220, 221, 225, 305, 335, 350, 360, 361, and 362
illustrated in FIG 3 are exenplary in nature and in nunber and shoul d not
be const rmedoE®4BIomi ti ng. [ 0064] Accordi ngly, any nunberCofUSc@aperent s nay
be enpl oyed to achieve the desired functionality within the scope of

enbodi nents of the present invention. Al though the various conponents of
FIG 3 are showmmn with lines for the sake of clarity, inreality,

del i neating various conponents is not so clear, and metaphorically, the

l'i nes malréutenﬁ&c&ﬁﬁmﬁhﬁémob@ sAE&Yd Bhe BPE%MmbEfJ bF RAE insBintOOMON 439
conponents of FIG are depicted as single blocks, the depictions are

exenpl arz?ﬁg Ou{ﬂ%ttkﬂ{ﬁr%t Mlckrgo@? frd rcﬁ@%&é@fj&% ec{e‘a 1%? r@c%ﬂﬁ{l%lﬂ?e cfiP nlaynl%t' ng

(e.g., one client servic

AR o R oup S rivithel AE ey s R st ap afa%ﬁ?t?@]@%{ I enoBy ey o

utilizing | oad-bal ancing (LB) channels 410 to route comuni cations (e.g.,
cal I s 22B2aml 42 of &p)cliset soedpe 3@ reng isplallcadi pryintisy . the glp éng. Bdesvi ce
305 and target service 205) is shown, in accordance with an enbodi nent of
t he preSEMI41hwa¢ﬂﬁbnawﬁhbﬂtﬁhh¢ﬂwd&mnection definitions 450 are provided
that may be accessed by the fabric controller 215. These connection

defini ti[g0s6]450 asBh&tscicBtctNGit lchiC g tghstittddBoNBE haddtedoAOt B tabéteciie
conmuni cation to a sel ected one of a nunber of role instances 4 11, 412,

and 413 2?)f5 \HQ?OatdaJegﬁﬁ zl%jéélﬁ%nglgilomhﬁ 111’nR|tI~?e bﬁéﬁl?ﬂ@&uﬁ@rﬂ%@b@@ i Y MBGE! vi ng

the call be sel ec ased on any nunb actors 1 ncluding
conparablllt 421 d 423 e client
corv ceo apdifiscl ths Folsd Gl oBsa 104 %1dt413§oot%18 prgf g 2087 by
422, and 423), availability, and the I|ke Once sel ected, the cal
is t ranslﬁ%t%%dtwnm@gg%%ymwﬁ 8IS 1VHE Tthﬁéa{‘ g?agrpnyéwile@ sopyica, 405 at the

| oad- bearln? (LB) channels 410 that link the established interface 220 to
t he i npuestablished interface 220, and invoking the LB mechanism 420 to distribute the call 225 to

an available communication channel of the LB channels 410. As such, only one network
address is provided to client service 305 for sending calls 225 thereto. The fabric controller
215 is responsible for implementing a load-balancing scheme, in light of the connection
definitions 450, which ensures distribution of the calls 225 to the interface 220 are
distributed among the roles (e.g., roles 411, 412, and 413) of the target service 205. In an
exemplary embodiment, the network address is a virtual IP to the interface 220 and/or LB
mechanism 420. The LB mechanism 420 may then translate the virtual IP into concrete IPs
that are each associated with a different role.

[0067] With reference to FIG. 5, a graphical representation of an exemplary fabric
controller for utilizing stateless-switch (SLS) channels (e.g., channels 510, 511, and 512) to
route communications (e.g., calls 521, 522, and 523, and the replies in response thereto)
between service applications (e.g., client service 305 and target service 205) in accordance
with an embodiment of the present invention. In general, the allocated communication

channels (see reference numeral 290 of FIG. 2) may comprise SLS channels 510, 511, and
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endpoints of the roles (e.g., roles 4 11, 412, and 413) of the target
service 205. In one instance, transmtting nay conprise receiving the cal
225 fromwbeonldsessr servi ce 305 at the established intepPCaas2020¢19ahd

i nvoki ng the LB nechanism 420 to distribute the call 225 to an avail able
conmmuni cation channel of the LB channels 410. As such, only one network
address is provided to client service 305 for sending calls 225 thereto.
The fabric controller 215 is responsible for inplenenting a | oad-bal anci ng

schene, 312 thdtafk RS cddBisEQNARS O M EIRf thRidjuP BisdpdaRs oL Gl ERSHI BRes 411,
distribution of the calls 225 to the interface 220 are di stributed anong

Lhe 10 B 01/ 8 5 bl cr 203t iol QL t 3SRy SpER0S 1 o0

exenplary & et wor ress 1s a vir terface

220 and/ or chani sm 420.. The chani sm 42 . then tr | ate the
Tireaal Yased By BRcsnn don haipRe T AR e Sadre it sparPllet dTE1 or ant
role. [0067] Wth reference to FIG. 5, a ﬁraphical regiesentation of an
exenpl arl)068bri c dBepestiperuppBreqghiing thiewall §¢-at ealbs3] s % end fEDstheddditnel s
(e.g., channels 510, 5 11, and 512) to route conmunications (e.g., calls
521, 52Zonaolder523, idamdidsheencteptl eddress asespand evithhéae ebd) The nviwenk sddressce
applications (e.g., client service 305 and target service 205) in

accor danggy Bt provadedebpatd ienic.©f rdlbedPinesgant ciienertlian3od grc@ﬂﬂ@g &e, cdlhe
al | ocat ed conmuni cati on channels (see reference nuneral 290 of FIG 2) may

conpri s %-?3 QafRannel %ﬁﬁ@g by tﬂ%%oﬁgﬁ%%e%igﬁgonk 486 bhiE 40‘?1%@&%1; Befhe iC?QH erface

220 to the input endp ts of e roles ., roles , and 413) of
by he. CORRELILIH STk P ERe (s o P Red N 69 oW Ras B CFer | or
and 523)3 Ok WIS, bR FaRTast ) HBRERT FUsblae HEriccauth B Beabebti at od
with the call. The network address may be provided by the role (e.%., rol es
421) of endpoiot jofnthe sanpversated@slepmsiznelt Mg et hwledill) of the target service 203.
Accordingly, the fabric controller 215 ensures that there are as many reachable externally
addressable input endpoints as component programs, or roles, of the client service linked to
the interface 220. In this way, each outpoint endpoint corresponds to a single input
endpoint, thereby designating a single SLS channel and single network address for routing
the call.
[0069] With reference to FIG. 6, a flow diagram is illustrated that shows an overall
method 600 for automatically implementing a contract and binding the implemented
contract to the target service, in accordance with an embodiment of the present invention.
Moreover, 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. Initially, as depicted at block 605, a

contract that defines an aggregation of interfaces is identified. Additionally, the contract

maintains a set of properties for installing each of the interfaces. As depicted at block 610,
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(e.g., call 521), or supplied by the connection definitions 450 based on an
origin of the call. Based on the network address, the call 225 is routed
over a cowpueniooasisen channel (e.g., 510), of the SLS chaomalssgoonenirgnat ed
to link the established interface 220 to the input endpoint of the
appropriate role instance (e.g., role 4 11) of the target service 205.
Accordingly, the fabric controller 215 ensures that there are as nmany
reachabl e external |y addressabl e i nput endpoi nts as conponent prograns, or

roles, ahe tiflétict e¥ntBel W GBplemeked thocddiish M tt@eRc280thd Bodr %a‘-‘tio‘ﬂ’ayﬁ each
out poi nt endpoi nt corresponds to a single input endpoint, thereby

desi gnat;j sinal.e. .SLS I . S [ . r f. iNng the
car1 O obBeR bRAE i B SRR o BRI B Futit o SO e BRI D
shows an overal | t hod 600 for automatically, i npl enmentjng a. contract and
o i na ot A OTROR TP E i SR farybh L GBI the e S s with
an enbodi nent of the present invention. Mreover, although the terns "step"

and/ or "dspistdd ahdjodse Oz ethehépplicmenisd cemyigete idiboped dat thel Bwgait srGEC hdt hods
enpl oyed, the terns should not be interpreted as inplying any particul ar
order amargnaerihet wee nsteldishodisntstfeqs whthr edluesdilgcled samuihk ess ofnoopertept
when the order of individual steps is explicitly described. Initially, as

depi ct edisgdciddbd GhthGS cstabledBl iaeifadehaln @tﬁﬁédiﬁﬁnta,nth@ng@g%f?araa{etérm@r faces
is identified. Additionally, the contract nmaintains a set of properties for

i nstal | 199 .&ac t%aﬁéyﬁa/i lt'oﬂ{k‘?%és"f‘l?eeléstalﬁ%hg@%t@f?& Ad BhOGK M. e irsHeatd ]‘:i ed

contract 1s 1 nplenente tablish an interface of the aggregation o
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interface with values derived fromthe set of properties
role instances embody replications of at least one role that represents a type of component
program that, upon execution, confers functionality to the target service.
[0070] Turning now to FIG. 7, a flow diagram is illustrated that shows an overall
method 700 for automatically allocating the implemented contract based on dependencies of
the client service and binding the allocated contract thereto, in accordance with an
embodiment of the present invention. Initially, as depicted at block 705, an indication to
fulfill a dependency is received from the client service. As discussed above, the client
service comprises one or more component programs. As depicted at block 710, a contract is
allocated that exposes an abstraction of a functionality which satisfies the dependency of the
component programs of the client service. Typically, the contract is implemented within the
distributed computing environment and is bound to a target service that carries out the
functionality. As indicated at block 715, the client service is deployed to initiate operation
thereof. In embodiments, deploying involves automatically linking the component

programs to an interface defined by the allocated bound contract (see block 720), and

writing a description of the links to a fabric controller responsible for managing the

29



associated with the established interface. In enbodinents, the process of
paraneterizing includes automatically |inking the established interface and
one or nowe 20wl@sinst ances t hereof (see bl ock 620), andPompS2e0y/061924 | i nks
via a fabric controller responsible for managi ng the execution of the
target service (see block 625). By way of clarification, the role instances
enbody replications of at |east one role that represents a type of
conponent programthat, upon execution, confers functionality to the target
ser Vi ce.exbARI6A] of T NGt RN AsE Blocil:728).f IRV dbaardmihlrthdd UsEkaligrkd hat
shows an overall nmethod 700 for automatically allocating the inplenented
contract_ ! L . I i i.hdl

a1 ocat cnegs SrRFRETERRAR oirdi ot WS REh B0 0 LR BRI oy
invention. Initially, as depicted at block 705, an indication to fulfill a
dependerf@#<: recei ved fromthe client service. As discussed above, the
client service conprises one or nore conponent prograns. As depicted at

bl ock 71807H cont r &¥e afordinpryokilbm the att vell pedies that app sumher offensfmay be
functionality which satisfies the dependency of the conponent prograns of

t he cli emiplgedviocehicVy phecddsirgd farvtionadny vatin ke scopd efrembedimentshilnsttalesl

di stributed conputing environnent and is bound to a target service that
carries ipWIGEh@ahdNCFLORR! dlthoughhe vadbaasiesk tFIBISO6 kind Tre §HdevnOhitie ihes
service is deployed to initiate operation thereof. In enbodi nents,

depl oyi ngy iy QdReese %léhﬁf,mi ilfegﬂiﬂg deliflsting JaBSus LORBORREs R QG dTRIdL &AMy

interface defined by the allocated bound contract (see block 720), and

witing a_ description.of the links to fabric controller .responsible for
managi nd FHERSalYTBR ps FRAIG HPERctuiy B8 deat it FHHT P bR
the interface is established within the distributed conputing environnent
upon i mpPBReRPaf &(L@f 6 ppg 7 2r¢ depitted andnglg pé%?@%eécfg.e depistrans ah&XPPPIaRdi nar y
skill in the art will realize that any nunber of steps may be

in nature and in number and are not to be construed as limiting.

[0072] 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.
[0073] From the foregoing, it will be seen that this invention is one well adapted to
attain all the ends and objects sct 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.
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enpl oyed to achieve the desired functionality within the scope of

enbodi nents illustrated in FIGS. 6 and 7. Further, although the various

st eps of WOGBI0/@8¥Nd 7 are shown with [ines for the sakeCofusedoanstoy4 in
reality, delineating various conponents is not so clear, and

met aphorically, the lines would nore accurately be grey or fuzzy. Further
yet, although sone steps of FIGS. 6 and 7 are depicted as single processes,
the depictions are exenplary in nature and in nunber and are not to be
construed as limting. [0072] Enbodi ment go{pMde present invention have
been described in relation to particul ar enbodi nents, which are intended in
all respects to beyhhdivetaAald e rather than restrictive. Alternative

enbodi ments will becone apparent to those of ordinary skill in the art to
whi ch enbodi nents of the present invention pertain w thout departing from

its scope. [0073] fFrom@fiect alof9ebmButet-Feahill RS 8&ANE ReMphRdt-sxdd4eRt i on
is one well adapted to attain all the ends and objects set forth above,
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and net ho € under st ood cer ures and
sub-conmhi nations, are of utility and may. be empl oyed without reference to
ot her T EPIHRRIEPEE: BofiRER TS Wiine® FEUTIRICERETBHIEE By IRRCRS B ¢ hi n
the scope of the clainms. CLAIMS What is clained is: 1. One or nore
conput ermetbedie®nNisigli a havi ng conput er - execut abl e i nstructions enmbodi ed
t hereon that, when executed, performa nethod for binding an inplenented
contract to a target sadatitdfgingi(60f)ra @ntiast thathdefiads o ageregatgn edivntedacoent |
the method conprising: identifying (605) a contract that defines an
aggregati on gfhdréthethlag@firact maintains a set of properties for installing each of the
interfaces;
implementing (610) the identified contract to establish an interface of
the aggregation of interfaces within the distributed computing environment, wherein
the implemented contract introduces a vehicle for a client service to reach a portion
of the target service;
binding (615) the implemented contract to the target service by
parameterizing the established interface with values derived from the set of
properties associated with the established interface; wherein the process of binding
comprises:

(a) automatically linking (620) the established interface and
one or more role instances, wherein the one or more role instances embody
replications of at least one role that represents a type of component program
that, upon execution, confers functionality to the target service; and

(b) mapping (625) the links via a fabric controller responsible

for managing the execution of the target service.
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wherein the contract maintains a set of properties for installing each of
the interfaces; inplenmenting (610) the identified contract to establish an
i nt er f acewof20tomassggr egati on of interfaces within the dipsTriskamwmdisconputi ng
envi ronment, wherein the inplenmented contract introduces a vehicle for a
client service to reach a portion of the target service; binding (615) the
i npl emented contract to the target service by paraneterizing the
established interface with values derived fromthe set of properties

associated with the estpfl ic§ ?Qtef %a@ﬁﬁl@cﬁedﬂéhgf Qildimt Ne WRAEAS theOimdhdudi ng
conprises: (a) automatically [inking (620) the established interface and

one or Ny ns&Jf tbf&?rﬁgae[‘ &tYice %%F;Fﬂh?%ﬁ@%ta%e en{ﬁs%ﬁor{ Rl %e%]{éffﬁlg'lﬁeeéne W’Ody

repllcatlo one ro repre onen

program t hat, upon exec confers f nctlonallt et service;
P (b okt ey ehahy k€ Hricd b APHSL BRI i Plsrfﬁ%*ﬁ%’]g?rmt tior
managi ng the execution of the target service.2. The conputer-readabl e nedia
of cl ai rAnyiropRetevdcrdie the dpplgymenpsncsdisaiion ¢pafitigtsainiaeaneelians deatwedat

mai ntai ns a specification for deploying the one or nore rol e instances of

t he t ar geputsedpoicts andbotpnocielpoints disposeden thesine iob otoecirad@mptancasg envi ronnment ,
wherei n the depl oynent specification constructs interconnections between

i nput endpoi nts and out put endpoints di sposed on the one or nore role
instances. 3. The XonpullercongackaltalabRdhediobf clhmh 1) whershhetheimerdfie, upon
interface, upon binding the inplenmented contract, is |inked to the input
endpoi ntiinAhg HREIPIEMAted BERracRli€linked to the input endpoints of the one or more role

instances to promote access to a portion of the functionality of the target service.

4. The computer-readable media of claim 3, wherein linking the
established interface and one or more role instances comprises allocating communication
channels traversing the distributed computing environment to operably couple the

established interface to the linked input endpoints.

5. The computer-readable media of claim 4, wherein the allocated
communication channels comprise load-bearing (LB) channels that link the established
interface to the input endpoints of the one or more roles, and wherein the method further
comprises:

receiving a call from the client service at the established interface;
and
invoking an LB mechanism to distribute the call to an available

communication channel of the LB channels.
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i nstances to pronote access to a portion of the functionality of the target
service. 4. The conputer-readable nedia of claim3, wherein |linking the

est abl i she0 20r@sf9ace and one or nore role instances comrpritse@9abioscat i ng
comuni cation channels traversing the distributed conputing environnent to
operably couple the established interface to the |linked input endpoints. 5.
The conputer-readable nedia of claim4, wherein the allocated comuni cation
channel s conprise | oad-bearing (LB) channels that |link the established

interface to the igiput BRARMJMS-OfdabREMANE 0 PEIaRUEWhOBSthe AR EREN t he
met hod further conprises: receiving a call fromthe client service at the

establis i f ; dql i ani i t hu cal
o an avariryie PiohAein Rtk HOKL MBI RECREMRIRGE S RbAdgE h6:
conmput er -readabl.e nmedi a of claim4, wherein the hqod further conprises

o Obagat TGO A Tt reore Gl 1F e O RSS casPBLSR I ocar i ng ¢ he

i nput endpoints of the one or nore role instances linked to the established
interface. 7. The conputer-readabl e nedia of claim®6, wherein the nethod
further conprises ki ngietqoenétwerdebleqnedia ebslayn 6i wheretothe methqd fupther
service, and wherein conponent prograns of the client service are

conf i guraethpriscy ouetkengn tealdetwarkt hddrowses onsibior ® rthd elicntssemmes andi wheremg t he
net wor k addresses. 8. The conputer-readable nedia of claim7, wherein the

al | ocat egnpon®itpréghimdf chadiat screeoprd smfighaidabesste swallab théSbi) ocharnel s
that link the established interface to the input endpoints of the one or

nor e 1ol gk, inWRKE LfliiRe tHEBIRPSHk fal e BRE.

8. The computer-readable media of claim 7, wherein the allocated
communication channels comprise stateless switch (SLS) channels that link the established
interface to the input endpoints of the one or more roles, wherein the method further
comprises:

receiving the call and the selected network address from the client
service at the established interface; and
routing the call over a communication channel, of the SLS channels,

designated to link the established interface to the input endpoint.

9. The computer-readable media of claim 1, wherein the set of
properties specifying constraints that partially govern operation of the associated established
interface, and wherein parameterizing the established interface with values derived from the
set of properties comprises administering the values to parameters implicit within the

established interface, thereby enforcing the constraints.
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conprises: receiving the call and the sel ected network address fromthe
client service at the established interface; and routing the call over a
comuni cawpanioglasdel , of the SLS channel s, designat ed PoTIUSR0IOHD74
established interface to the input endpoint. 9. The conputer-readabl e nedi a
of claim1l, wherein the set of properties specifying constraints that
partially govern operation of the associated established interface, and
wherein paraneterizing the established interface with val ues derived from

the set of propertiges CORPLLEBScAdBIIbISREINDIIANY B! WRSrdiP RAHAIBICHS
inplicit within the established interface, thereby enforcing the

constr ai ter- | i er el r ocess
oo e T d TP oGRS SRR SR Ao heL e MR g0 o
rol e instances sed an.th ecif.ied constrajnts that. are enforced by the
est abl | SHAHS FRRELIR st thal B Esihreed Bethe suahbuod SHSBiRai ng a bound
contract to a client service within a distributed conputing environnent,

t he net hod conprising: receiving (705) fromthe client service a

L Ne n .
indi cation to ful filil O FOpwHERERey MetBodder biErer PauRd Onfrast toseralicele
conpri ses one or nore conponent prograns; allocating (710) a contract that
exposes sarviabsithiagtdignbatd eorfipwtotg comabinmyntwiie oietlyat ¢osirsmg he dependency of
the one or nore conponent prograns of the client service, wherein the
contract is inplenentedewitihg (70he fidhstid UEwdscevioPuini igictvh rionfifil aand is
bound to a target service that carries out the functionality;
dependency therecof, wherein the client service comprises one or more component
programs;
allocating (710) a contract that exposes an abstraction of a
functionality which satisfies the dependency of the one or more component
programs of the client service, wherein the contract is implemented within the
distributed computing environment and is bound to a target service that carries out
the functionality;
deploying (715) the client service to initiate operation thereof,
wherein deploying comprises:

(a) automatically linking (720) the one or more component
programs to an interface defined by the allocated bound contract, wherein the
interface is established within the distributed computing environment upon
implementation of the allocated bound contract; and

(b) writing (725) a description of the links to a fabric

controller responsible for managing the execution of the target service.

12.  The computerized method of claim 11, wherein automatically linking

the one or more component programs to an interface comprises:
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deploying (715) the client service to initiate operation thereof, wherein
depl oyi ng conprises: (a) automatically linking (720) the one or nore
conponentwprogres®’t o an i nterface defined by the all ocaCedshavndiocont ract,
wherein the interface is established within the distributed conmputing

envi ronment upon inplenentation of the allocated bound contract; and (b)
witing (725) a description of the links to a fabric controller responsible
for managi ng the execution of the target service. 12. The conputerized

met hod of claim 11, wheg&itffyidpbafRt bedoints HispédcBDntthE oROE: Blord WIEpdnemPonent
prograns to an interface conprises:identifying output endpoints di sposed on

t he one or . ograns, respectively; and allocating
comuni cati o rc%rgﬁlrglr’gliggs]&\?\nﬁ}]ﬁ?’naqﬁdhe di stributed conputing environnent to

operably couple the established interface to the.output,.endpoints. 13. The
compteri sed nethod of LPAHERSMIHEFE0E SHEIRMGBN CETERTCHAYRPYEE one
or nore instances of at |east one role, and wherein the at |east one role
represents a JpirenBeENtdp opsrably cenple dinprstbhshediinigtlagierthe eutpyt cwdpgiakct i on
with other roles of the target service to realize the functionality that
satisfies the dependency of the client service. 14. The conputerized net hod
of claim 13, wheré€idn théhboomguicomtd acthodadinelainnd 2a wheteim fthep ranget rseinvess
associated with the established interface, and wherein the nmethod further
conpri sesmpigey yhd1gr ewis tifidantts of at dast 66d adit, stedherie tHcagseledyt one role

paraneterizing the
represents a particular class of components that operate in conjunction with other roles of

the target service to realize the functionality that satisfies the dependency of the client

service.

14.  The computerized method of claim 13, wherein the bound contract
maintains a set of properties associated with the established interface, and wherein the
method further comprises:

applying constraints to the established interface by parameterizing the
established interface with values derived from the associated set of properties; and
publishing the applied constraints to the client service for configuring

the one or more component programs.

15.  The computerized method of claim 14, wherein configuring the one
or more component programs comprises extracting instructs from the applied constraints for
formatting a call issued from output endpoints of the one or more component programs such

that the call is compatible with a protocol underlying the one or more role instances.
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established interface with values derived fromthe associated set of
properties; and publishing the applied constraints to the client service
for confiwororg483ve one or nore conponent prograns. 15. PChascawpotzsi zed
met hod of claim 14, wherein configuring the one or nore conponent prograns
conprises extracting instructs fromthe applied constraints for formatting
a call issued fromoutput endpoints of the one or nore conponent prograns
such that the call is conpatible with a protocol underlying the one or nore

rol e instances. 16.1¢The pREMRIdZRE MBAAPSF Ahint 81 Whdein MBRERIIRUEDBofAl |
i ssued fromthe output endpoints of the one or nore conponent prograns is

routed qyer, t\&pﬁ? el ogﬁé’ibfjﬁ} C&M% oglgagﬁl nﬂﬂ’géﬁmgfls %fgﬁ q‘lj_h%r thO Yk (glted

conputi ng en I'ron he esta ace conpu erlzed
nmet hod of cl ai.m 15, wherei %he eshebllshed Lnterf.ace |§ ar anet ed to
e

rel ay ¢ RO TREOR A 1nRElS {4l S ABH U COTBYY FRyiEEt P E| TAPlShRT ¢ he

i ssued cal |l based on the applied constraints in conjunction with an

i denti t yn§ffaghe client service. 18. The conputerized nethod of claim 17,
wherein the identity of the client service is recorded by the fabric
controller, and wherein, upon relaying the issued call to the one or nore
rol e i nstances, a 16l ai Meppenpedrizal nipthdds ofiedaigallb, ivehereis pibet exthbiished
ascertain whether to honor requests of the call. 19. The conputeri zed

met hod dhteethéd MphBamartretedito rélpp eedisn@d tchi® t€ thai dicto? rhdre rolsshi@shoeabt filter
conprises: accessing the identity of the client service to verify that the

one or R enL RTRANGN bARELGH INB apARHEDnbRENS 3 lconj@Rélion with an identity of the

client service.

18.  The computerized method of claim 17, wherein the identity of the
client service is recorded by the fabric controller, and wherein, upon relaying the issued call
to the one or more role instances, a claim appended to the issued call is inspected to

ascertain whether to honor requests of the call.

19.  The computerized method of claim 18, wherein appending the claim
to the issued call comprises:
accessing the identity of the client service to verify that the one or
more component programs issued the call; and
integrating the determined identity and other characteristics of the
client service into the claim, thereby ensuring a particular level of security at the

target service.
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integrating the determned identity and other characteristics of the client
service into the claim thereby ensuring a particular |evel of security at
t he tar gewosermi48®720. A conputer system for perform ngPaTmsRéoM6 9nat
automatically links a client service to a target service by way of

i npl ementing and binding a contract nade avail able by a distributed
conputing environnent, the conputer system conprising a conputer storage
medi um having a plurality of conputer software conponents enbodi ed thereon

the conputer softvamye C&%Bﬁh?@ﬂé% Sy SEAREH R fRGind £ mBH t§a&ra\ato%t&§1@55)lnﬁ§1at
submts an indication to fulfill® a dependency thereof, wherein the client

servi ce LOM 505,409, &E%e@%ﬁ% ogPan agrbtf AORATR gﬂteb%%cggé 5 3BLKLGERR05)

that inclu one OI’ ces nore

i nst ances ons of. at | east one role that represents type
of corrpc?t’(@ﬁ%m?ﬂég %‘EPd WRYRIEg NTOBR e dhe éPElPPE?ﬁc,SWSﬁaF?W“%g tah)é

target service; a contract (235) that exposes an abstraction of the

funct i orf&MPUIEr sforpgremedingehardeg oinbealigheicpraptsrsofiegre pemprsaitcemkadiosk t he
one or nore conponent prograns of the client service, that defines at |east
one i nt g¢hérace;thacmmutérabftivarccamipookhte cof@d&hgf or establi shing the at | east
one interface on the distributed conputing platformby inplenenting the

contract, for binding theliegntsedtde (90)hehat asid@iitsS @AV irdecadiol too fulfgl ol i ent
service, and for automatically linking the one or nore program conponents

of the cli e”tdﬁgéﬁdéhg% e otfh&‘/h%ﬁl ﬂ’lre dRAEsEPE chRABHAACER & mbREcIATHRAt

service via t est ed I nterface.

programs;

a target service (205) that includes one or more role instances,
wherein the one or more role instances embody replications of at least one role that
represents a type of component program that, upon execution, confers functionality
to the target service;

a contract (235) that exposes an abstraction of the functionality of the
target service, which satisfies the dependency of the one or more component
programs of the client service, that defines at least one interface; and

a fabric controller (215) for establishing the at least one interface on
the distributed computing platform by implementing the contract, for binding the
contract to the target service and to the client service, and for automatically linking
the one or more program components of the client service to the one or more role

instances of the target service via the established interface.
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