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The configuration engine can maintain a pool of cloud resource
object instances.
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Cloud Resource Pool

BACKGROUND

[0001] Serviges are commonly offered via the cloud to support client demand. A
olowd can include a virtual shared podl of resowrces for providing the service offering.
Rasournes of 3 cloud can include infrastructure, storage, nebwork, and other middisware
applications o support 8 service. A cloud can inorease or decrsase allocated rasources
based on a subscription for the service. For exampis, resourees can be allocated o a
customer upon intiation of a subscription and resources can be released when the

subscription {erminates.

BRIEF DESCRIPTION OF THE DRAWINGS

[0002] Figures 1 and 2 are block diagrams depicting example cloud resource
sysiems.
[0003] Figure 3 depicts an example environment in which various cloud resource

systems can b implementad

{0004} Figures 4A and 48 are block diagrams depicting exampie interactions of
example cloud resource system components,

[0005] Figures 5-8 are flow diagrams depicting example methads of reusing &

cloud resource.
DETAILED DESCRIPTION

{0006} in the following description and Higures, some example implementations of
cloud resource systems and/or methods of reusing a cloud resource are desoribed. Ina
heterogeneous cloud envirgnment, dala certer resources can be distributed scross
miultiple providers. Created subsariptions can allocats resources objsats from the cloud

system based on a cloud broker application. For axample, the cloud broker can interact
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with a centralized repository of virtual maching images templates o provide a service
from sach tlemplate. Cancelind subscriptions can delele the realized resourcs objents
from the cloud system and release the rasources back {o the resource provider,
Creating 2 resowrce can be ime consuming and/or procassing infensive. For example,
resaurce oreation {or recreation) for & new subscription can {ake hours and can cause
fatlure due to various availability factors,

[ooary Various examples described below ralate o maintaining a pool of cloud
resources based on a template. Maintaining resources in & pool consistent with a
template of composite resources allows for resources {0 be added to a subscription
using the template at the cloud broker layer instead of creating resources from serateh.
The life cycle of the resource objects cachad in the pool can be managed based on
potential reusability, such as popularnity or frequency of regquast, A templata can be g
model to promote popularity and reuse, Associating a cloud resource object instance
with a template that is recognizable across the cloud broker layer slfows for the doud
resaurce objact instance to be reused and avoid recrealion of popular resources
requestad by various subsoriptions.

fooos] The terms "include,” “hava,” and variations thereof, as used herein, maan
the same as the term “comprise” or appropriate variation thereof, Furthermore, the term
“based on,” as used hareln, meang “hased at lgast in part on” Thus, & feature that s
described as based on some stimulus can be based only on the stimulus or 3
cambination of stimull including the stimulus. Furthermors, the term "maintain”™ (and
varistions theraof} as used herein means "o creatle, delete, add, remove, access,
updats, manags, and/or modify.”

[0008] Figures 1 and 2 are block diagrams depicting example cloud rescurce
systems. Referring to figure 1, the example cloud rescurce systemn 100 of figure 1
generally includes a data store 102, a resource enging 104 and a configuration engine
106, In general, the configuration engine 108 can maintain a pool of cloud resource
obigcts for the rescwrce enging 104 o assign 10 8 subsanption based on a template.
The exampie cloud resource systam 100 can also include an identification engins 108,
a customization engine 110, and a designer enging 112 i facilifate cloud resource
gasignmert,
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[o010] The resource enging 104 represents circuitry or any combination of
oiroutry and exscutable instructions to manage cloud resources usable by a
subscription based on a template. For example, the resowcee sngina 104 can include
girouitry or & combination of circuitry and execuiable instructions to identify a cloud
resaurce based on a lemplale and assign the cloud resource based on a relationship
hetwean a subscription and the temipiate.

[a011} A cloud resource is any resource available from a cloud, such as a
compute resource, a nelwork resource, or a storage resourse. Example coud resources
include a Processor resoures, a Memory rasource, an application, a database, a
natwork flow, a firewall, a load balancer, ele. whether virtual or physical. A lemplate
represents a compaosition of cloud resources. A cloud resource object instance is &
spegific reatization of a data structure class having a composition of cloud resources.
The templale acts as the blueprind {Le. construction framework) for the service by
providing the classes of resources and the connections betwean the resourcss to
produce a cloud resowrce objad! instance having the composition designated by the
tempiate. Thus a coud resource objent instance can be particutarly configured for a
particular service {a.g. as dasignad by the designer of the template which is described
in more detail with regards to the designer engine 1121, A template can represent a
resouwrce stack assoviated with a sevics.

(00121 Subsoriptions can be offered by 3 cloud broker to a customer. A
subscription represents maintaining provisioning of a service or combination of services.
A cloud servics reprasents 2 functionality or combination of funclionalities that supply
the offerings of a subscription, such as offering a cloud storage resource. Services can
be offered based on a distribution model, such as software as & service {"Saalb™),
platform as a service ("FaaB"), and infrastructire as a service (Maal"). A relationship
between a subscription and a template can be based on the service, such as the
distribution model of the service. A service may utilize 3 template or combination of
tamplates o realize the ssrvice {e.g. allocate resources, execute applications, and offer
the service]. The template can be relaled 1o the subscrption based on the exscution
anvironment and operaling conditions o perform or otherwise offer the service,
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[0013) The resource engine 104 can automate the process of caching and
reassigning a dloud rescurce for popular or freguently used offerings by managing the
cloud resource objact instances of each subscription offerad by a cloud trokar. The
cloud broker fayer is a beneficial logical laver {0 make resource reassignment decisions
{o catoh resources at the ime g subsoription ends {or updates) and when a subsconplion
begins {or updates) before the resource is released,

[0014] The resource engine 104 can verify the pool of dloud resource object
instances containg 3 cloud resourcs object instance based on a template associated
with the subscription. For exampla, identifving a cloud resource based on a template
can include vertfying a cloud resource object instance exists that has the composite of
the cloud resources associated with the template of the subscription. i such a cloud
resource abject instance exists, a specific instance can ba identified for attachmentto a
subscription and that particular cloud resource obigot instance carnt be assigned to the
subscription. If no assocwated oloud resource object stance exists in the pool, the
resaurce engine ¢an cause a cloud resource abject instance {o be created based on the
tempiate and cause the cloud resource objact to be added 1o the pool for altachment fo
a subscription. For anather example, the number of cloud resource objest instances
associated with a tfemplate may mest & minimurm thrashold and the resource engine can
cause an appropriate cloud resource object nstance o be craated and added to the
poot.

[00185] The configuration ehging 108 represents circuitry or any combination of
circuitry and executaghle instructions o maintain a pootl of cloud resoures objeat
instances. A pool of cloud resource object instances is a group of gloud resource ohjact
instances that are hibermating {e.g. in a paused state of operation} or otherwisea not
assigned to or operating for a subscription. The configuration angine 108 can maintain
the pool basad on a template. For example, the cloud rescurce object instances can
have a composition of resources associated with 2 template. The configuration engine
can maintain the pouol of cloud resources based on reusability. For example, the pool
can include cloud resowrce objed! instances from frequently requesied templates,
{3016} The configuration enging 108 can manags pooled resource object
instances based on imilations of the clouwd system. In other words, the characteristics of

“.‘-}\
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the cloud system can be used to configure the cache pool. Allernatively, or in addition
o, the configuration engine 108 can manage the pool based on configurations provided
by an administrator. Various faclors may influence the service offering of a cloud system
and resource abjects offerad from a pool managed by the configuration engine 108, For
gxampie, the ponl can parameterize the lifetime of the resource abject nthe poctand a
minimum andior maximum number of resource objacts of the pool based on the numbey
of offerings of a service at the cloud broker layer.

{0017} The identfication engine 108 represents circuttry or any combingtion of
circuitry and executable instructions 1o identify a reusabilily potential of a cloud resource
objedt instance. For sxample, the requsst for & template may exceed a minimum
numbaer of requests per day and the template can be labeled as frequently used. For
another exampla, a lemplate may be part of a number of services offerad at the cloud
broker laver and can be labeled as highly reusable. Reusability potertial represents the
likelihood that the cloud resource object instance would be useable in a future request.
Reusability potential determinations can be based on administrator input, statistical
analysis, andior defaull parametars. For example, a8 set of templates may include 8
label that is stativally set by an administralor. In another example, the system 100 can
receive static ranges, such as a minimum of maximum number of requests for a
servics, andior analysis methods o determine dynamic ranges that ulifize higtoncal
information from the cloud broker layer. Reusability potential can be based on request
frequency, popularity, service offerings, lifetime of subscaription, service levetl agreement
{SLAT terms, andfor othar factors associated with a cloud systerm managed by the
cloud broker and services offered by the cloud system. A label can be represented as a
valug, a number, a stting, & Boolean, a category, & tag. of any other structre capabls
of identifying a status.

[oo18] A cloud resource object instance can be identifiad as having a reusability
potentiat based on a label associated with the template andior metadata associated with
the cloud resource object instance. For example, the data struclure or metadata
agsociated with a coud resourcs objedt instance can inherit a label from 3 templats,
and the object resource can be wentified as reusable based on the existence of the
label or on g match of the label with an identified reusability for the pood, such as a pool
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of poputar cloud resource objects can contain coud resource object instance with a
label of popular.

[0019] The customization sngine 110 represents circudtry or any combination of
girouitry and executable instructions to modify the cloud resource object instance. A
choud resource objedt instance can be modified by Sexing the resources or otherwise
configuring the resourcas of the cloud resource objsct instancs based on the
subscription. For example, the cloud resource object instance may include a base
gquantity of resources that are 1o be doubled for a new subscription request by another
customer. For another example, the applications of the cloud resource obiect instance
can be configured with an account associatad with the user of the subscaption. in this
manner, the cloud resource object instance can be customized based onthe requsst of
the user, such as flexing the resources of the object instance {e.g. orsasing or
decreasing a resowree) or adding additional rescurces.

[0020] The designer engine 112 represents ciroultry or any combination of
circuitry and sxecufable instructions o maintain a template. For example. the designer
angine 112 can ba a combination of circultry and executable instructions to moded the
template based on 8 composite resource context for a subscription raquest and publish
the template for selection by users for future subscription reguests. The designer engine
112 can attach 3 1abel (o the {empiate based on adminiglrator input or when the
template achisves the threshold of requests based on the identification engine 108,
foo21} The designer engine 112 can used to design a compasite resource
template ag a configuration framewark of a combination of infrastructure and
applications. For example, the combination of infrastructure and applications can be
fvadable on the cloud resource stack o provide a service offered. As used herein, the
term “application” refers {0 2 set of axecuishle instructions that provide 3 service when
executed by a processor resource. The designer enging 112 can provide a template of
resource and connections between resources for selection and/or otherwise association
with a subscription based on publishing the template in a form presentable by a display

communicating with an gpphication, such as a browser.
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(0022} The data store 102 can contain information witlized by the engines 104,
106, 108, 110, and 112, For sxample, the data store 102 can slore g cloud resoures
object instance, a label, a template, subsuription parameters, and the like.

[0023] Figure 2 depicts the example cloud resource system 200 ¢an be
implamented on & memory resource 220 operatively coupled 10 & processoy respurte
222. The processor resource 222 can he operatively coupled 10 a data store 202, The
data store 202 can be the same as the data store 102 of figure 1.

{0024} Referring to figure 2, the memory resource 220 can contain g set of
instructions that are executable by the procassor resource 222, The set of instructions
can implemernt the system 200 whan execuled by the processor resowee 222, The sel
of nstructions stored on the memory resotrce 220 can be reprasentad as a resouee
madide 204, a configuration moduls 208, an identification modute 208, a custormization
module 218, and a designer module 212, The processor resource 222 cancanty out 8
set of instructions o execule the maedules 204, 208, 208, 310, 312, andior any other
appropriate opserations among andior assocated with the modules of the system 200,
For example, the processor resouree 2232 can carry out a set of instructions o maintain
a pootl of cloud resource object instances, identify a choud resourcs objedt instance
based on a composite resource template and a reusability potential of the cloud
resource object instance, configure 3 cloud resource gbject instance of the pool baged
on g subscription request, and assign a cloud regource objedt instance bagsed on the
subscription request. For ancther example, the set of instructions can causs the
DIOCeSSor rasource 222 1o maintain 8 label associated with the cloud resource object
instance, assign the cloud resource object instance based on the labsl, and flex a
resowree of the cloud resowree objec! instance one of up and down based on the
subscription reguest. The resource moduls 204, the configuration module 208, the
identification module 208, the customization moduls 210, and the designer module 212
represent program instructions that when executed funclion as the resource engine 104,
the configuration engine 108, the identification enging 108, the customization engine
118, and the designer engine 112 of figure 1, respsclively.

[025] The progessor resourne 222 can be any appropriate circuitry capable of

processing {&.g. compude) instructions. For example, the processor resource 222 can

e
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be a central processing unit (CRPUT} that enables cloud resource management by
felohing, decoding, and executing modidas 204, 208, 208, 210, and 212, Example
processor resources 222 include CPUs, semiconductor-based micrapracessars,
applivation specific integrated cireuits (ASICT), a fisld-programmable gals array
{"FRGA™. The processor resource 222 can be one or multiple processing elements
capable of refrigving instructions from the memuory resourcs 220 and axsouting those
instructions. Such mufltiple processing elements can be integrated in a single device or
distributed across devices. The processor resourcs 222 can process the instructions
serially, concurrently, or in partial conourrence.

[o028] The memory resource 220 and the datla storg 202 repressnt a medium to
store data uilized andfor produced by the systam 200, The medium can be any non-
transitory medium or combination of non-fransifory mediums able o slectronically stare
data, such as modules of the system 200 and/or data used by the system 200, For
example, the medium can be a storage medium, which is distingt from a fransifory
fransmission medium, such ag a signal. The medium can be machine readable, such as
computer raadable. The medium can be an glectronic, magnetic, opticst, or other
physical storage device that is capable of containing (Le. storing}) executable
instructions. The memory resource 220 can be said to store program instruchions that
when executed by the protessor respurce 2292 implaments the system 200 of figure 2.
The memory resource 220 can he integrated in the same davice as the procassor
rasource 222 orit can be separate but accessibls o that device and the processor
resoures 22, The memory resource 220 can be distributed across devicss. The
memory rasource 220 and the data store 208 can represent the same physical madium
of separate physical mediums. The data of the data store 202 can include
rapraserntations of date andfor information mentioned herein.

[o027] in the discussion hergin, the engines 104, 106, 108, 110, and 112 of figure
1 and the modules 204, 206, 208, 210, and 212 of figure & have been described as
circuitry or a combination of cireuitry and executable nstructions. Such components can
he implemenied in a number of fashions, Looking &t figure 2, the executabie instructions
can be processor executable insfructions, such as program instructions, stored on the

memory resaurce 220, which is a tangibles, non-transitory computer readable sforags
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medium, and the circuitry can be slectronic circuilry, such a5 processor resource 232,
for sxeculing those instructions. The instructions residing on the memaory resource 220
can comprise any seat of nstructions o be sxecutad directly {such as machine oode} or
indirectly {(such ag a soripl) by the processor resource 222,

[0028) in ong example, the executable instructions can be part of an instaliation
package that when installed can be sxecuted by the processor resourcs 222 1o
implement the system 200, in that example, the memory resoures 2320 can be a
portable medium such as a compact dise, g digital video disc, a flash drive, or mamory
maintained by a computar devica, such as a service device 334 of figure 3, from which
the instaligtion package can be downloaded and mstalied. In ancther examply, the
axaecutable instructions can be part of an application or applications akeady installed.
The memory rasource 220 can be a nonwolatile memory resource such as read only
memory (TROMT), a volatile memary resource such as random access memaory {"RAM™,
a siorage device, or 8 combinalion thereof. Example forma of a8 memary resource 230
include static RAM ("SRAM™, dynamic RAM DRART), electrically erasabls
programmable ROM ("EEPRON), flash memary, or the ke, The memaory resource 220
can include integrated memory such as a hard drive ("HD), a solid state drive {"88D7),
or an optical drive.

{0028 Figure 3 depicts example snvironments in which vanious sxample cloud
resolrce systems can be implamentsd. The example snvironment 380 is shown to
include an example system 300 for managing cloud resourses. The system 300
{described hersin with respect to figires 1 and 2) can represent generally any circuitry
or cormnbination of circuitry and executable instructions {o reuss a cloud resource using &
template. The sysiem 300 can include a resowree enging 304, a configuralion engine
308, an wentification 308, a cuslomization engine 310, and a designer engine 312 that
are the same as the resource angine 104, the configuration engine 108, the
wentification enging 108, the customization engine 114, and the designer engine 112 of
figure 1, respactively, and the associatad descriptions are not repeated for brevity. As
shown in figure 3, the system 300 can also include 8 monitor engine 314 and a user
interface {"UP} engine 318 and the engines 304, 308, 348, 310, 312, 314, and 316 can
be infegrated inlo 3 compids device, such as a senvice device 334, The snging 304,
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306, 308, 310, 312, 314, and 316 can be infegraled via circuiry or as insialled
instructions into 8 memory resource of the compute device.

{0030} The monitor engine 314 represents circullry or a combination of circuilry
and exscuiable instructs 1o monitor the subscoription requests. The monitor enging 314
can operate i conjunction with the resaurce engine 304 and the configuration engine
306 fo manage the cloud resources in a dynamic manner based on the information
raceived by the monitor engine 314, The Ul engine 318 represents circuiiry or a
gombination of circuttry and sxecutable instauctons 1o grovide a LH for a user to make a
subscription request, such as create a subscription or cancel 2 subsgription. The system
00 can manage a poul 328 of objed! instances 342 having a compuosite of cloud
resources. The composite of cloud resources (e, cloud resource objact instancs) can
be designad for servipes offered via the service devices 334 based on subsoriptions
managed by a cloud broker,

0031} The example environment 380 can include compute devices, such as
administrator devices 332, setvice devices 334, and user devices 338, An administrator
device 332 can be used by an administrator to provide input to configure the system
300, For example, a service designer can create a service design template and publish
the service design template via the administralor device 332 as shown in figure 48. For
another example, a business service managsr can allach a label to a lemplate Wentified
asg popular, as shown in fgure 48, and provide threshold or msthods for determining
poputarity vig an administrator device 33¢ and The service devices 334 represant
generaily any compute devices 1o respond 10 8 netwark request received from a user
devioe 338, whether vitdual or real. For sxample, the service device 334 can operale a
combination of circuitry and exscutable instructions o provide a nebwork packet in
response to g request for a8 page or functionality of an application. The user devices 338
raprasent generally any compute devices {o communicate a network request and
receive andfor process the correspanding responses. For example, a browser
application may be ingtalled on the user device 336 to receive the natwork packet from
the service device 334 and utilize the pavicad of the packel to display anslement of a
page via the browser application,

10
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(00323} The compute devices can be located on separate networks 330 or part of
the same natwork 330, The example snvironment 380 can include any appropriats
number of networks 330 and any number of the networks 330 can include a cloud
compute environment, A cloud compute environment includes a virtual shared pool of
compute resources. For example, networks 330 can be disinbuied networks comprising
virtual computing resources. Any appropriate combination of the system 300 and

The engines andfor modules of the systern 300 hersin can reside andior execute “on
the cloud” {e.g. reside andfor sxacute on 3 virual shared pool of resgurces).

[0033] A tink 338 generally represents one or a combanation of a cable, wiraless
connection, fiber optic cannection, of remote connections via g telscammunications link,
an infrarad link, a radio frequency link, or any other connectors of systems thatl provide
glectronic communication. The link 338 can include, atleast in panl, intrangt, the
internet, or a combination of both, The link 338 can also include intermediate proxies,
routers, switches, load balancers, and the like.

(00341 Referring to figures 1.3, the engines 104, 108, 108, 110, and 112 of figurs
1 andfor the modules 204, 208, 208, 210, and 212 of figwre 2 can be distributed across
devices 332, 334, 338, or a combination thereof. The engine andior modules can
complate or assis] complation of operations performed in desonting another angine
andfor module. For example, the resource engine 304 of figure 3 can reguest, complets,
or perform the methods or operations desaribed with the resource enging 104 of figure 1
as well as the configuration angine 108, the identification engins 108, and the
customization engine 110 of figure 1. Thus, sithough the various engines and modudes
are shown as separate engines in Figures 1 and 2, in other implementations, the
functionality of muitiple engines andfor modules may be implemented as a single engine
andior modude or divided in a variely of engines andior modudes. The engines of the
system 300 can perform example methods described in connection with figures 4A, 48,
and 5-8.

[0035] Figuras 44 and 4R are block diagrams depicting sxample inferactions of
axample cloud resource system componeants. Referring to figure 44, the exampile blocks
of figure 4A generally include a clowd portal 448, a resowrce snging 404, and a

11
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configuration engine 408, The cloud portal 448 represents a web porlal for socess o the
cloud broker {0 manage subscriptions. The cloud portal 448 can provide hoth consumer
acoess for users o select offerings and purchase subscriplions as well as administrativa
access for the service designers and businass service managers. As shown infigure
4B, the senvice designer 458 can create a service design lemplate 446 and publishes
the sarvice design template 458 via the cloud portal 448, The husiness service manager
444, as shown in figure 48, can review the service design lemplate craated by the
designer, atlach a labsl if the template is popular, and adds the published template
offering with tags 446 o the cloud portal 448,

[0038] Referring back to figure 44, the portal 448 can provide an offering via a
service template a tag 446 and a cloud user 450 can acoess the cloud portal 448 to
create, cancal, or otherwiss manage a subsoription assoniable with the offering. Based
on a request from the doud user 450, the cloud portal 448 can interact with the

rescurce engine 404 {and/or ocreate o new respurce at bock 452} to assign an object
instance associaied with a template of a selected offering. The resource sngine 404 can
interact with the configuration angine 408 {0 access the pool of cloud resource objects.
The default behavior 454, such as fexing or other customizations to the resources, can
ooour according the broker principles to provide the servige o the cloud user based on
a subscription,

(00371 Figures 5 and § are flow diagrams depicting example methods of reusing
a cloud resource. Referring ko figure §, example mathods managing a cloud resoures
gan generally comprise maintaining a pool of cloud resource object instances,
dentifying a template, identifying a cloud rasource object instanos of the pool, and
assigning the cloud resource object instance from the pool to a subscription based on
the request

B At block 502, a pool of cloud resource object instances is maintainaed.
Each cloud resource object instance includes a plurality of cloud resources. Thus, 3
cloudd resource object instance s a composite of coud resources associable with &
template used {0 describe and offer a service. The pool of cloud resource objsct
instances can be maintained based on a template. For example, the pool can contain
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object instances associated with a sst of templates designated as popular and be
mainiained based on the set of tamplates.

[0039] At block 804, a template is Wentified based on g raquest for a cloud
saewvice. A service of the request can be identified and the template of resources
assaciated with the service can be wentified. The templale is a composite of cloud
resawrces patlicularized for the service. In this manner, a template can be compared o
a cloud resource object instance. A cloud rasouwrce object instance is identified based
on the emplate.at block 508, For example, a first doud resource object instance of a
pluraltity of cloud resource objact instances in the pool can be identified for use with a
service based on @ match batween the first cloud resouwrce object instance and the
template for the servicg. Al block 808, the cloud resource object instance s assigned
from the pool 1o a subscription based on the requsst. For example, the request may
contain the selected offering and some initial parameters that describe the configuration
of the cloud resouwrce object instance, and & cloud resource ohject of the pool that fits
the configuration can be assigned {o the subsorniption associated with the request.
{00401 Figure § includes blocks similar to blocks of figure § and provides
additional blocks and details. In particular, figure 8 depicts additional blocks and delails
generally regarding configuring the pool, maintaining a label of potential reusability, and
configuring the cloud resource object. Blocks 808, 810, 812, and 818 are the same as
blocks 502, 504, 508, and 508 of figure § and, for brevily, thelr regpective descriptions
are not been repsated.

{0041} A block 804, a pool s configured based on service fimitations andior
admirustrator input. The configuration of the pool can be delermined by parametars o
fimitations set on the cloud broker system or otherwise enable management of the pool.
[0042] At block 808, & label of reusability associated with a femplate s
maintained. The label can be maintained within a data structurs associated with a
template or based on dynamic analysis, such as a function call 1o determine reusability
using the template and/or service as the input. The labsl can be based on one of
popuiarity of the tfemplate and frequency of request associated with the service of the
tempiate. The identification of the cloud rescurce object instance at block 812 can be
basad on potential reusability using the label associated with a templats.

13
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[0043) Al block 814, the cloud resource object instance can be configured based
on the requast. For example, the cloud resource object can be customized hased on the
particutars of the subsaription request {e.g. orealing user data or accounts or flsxing a
resource ). For another example, additional resource may be added to the subscription,
such as when a template s used as a base for 8 service and additional funchonality can
ulilize another ter of nfrastructure or application components.

[0044] Figure 7 depicts a fow diagram of an example user request for a
subscription. Al block 702, & user requests a subscription and, at block 706, selecis a
service offaring provided by the cloud broker via the cloud portal. The service offering of
the subscription may start with a base template and other femplates may be added {o
the subscription based on the selecled service offerings. The request s sentto the
resource angine 704 fo manage the subscription regqusst. A determination of popularity
is made at block 708. If the offering is not popular, then a collection of resources may
not be in the pool and the default behavior of creating s resourps for the service can
occur at block 714, | the offering is identified ag popudar, then the pool can be checked
for availability of & cloud resource objact instance. if a cloud resource object instance is
available in the pool, the cloud resowrce object instancea can be assigned to the
subscription at block 718, If there is ot an available instance {o assign fo the
subscription {and the service offering is popular), a8 new resource obijsct instance can be
caused to be created at block 714, The newly crealed dloud resource object instance
can be storad in a pool {(or 3 pool can be created for the new resource object instancs)
at blogk 718, The updated pool can then bs used 1 provide the newdy crsated rasourcs
ohiect {o the subscription,

[0045] Figure 8 depicis a Sow diagram of an example subscoription cancellation
raguest. At block 802, & user requests canceliation of thelr subsoription via the cloud
portal. In rasponse o the canceliation request, the request is sent {o the rasource
gngine 804, Af block 808, the subscription is checked for whether | is associated with a
popular offering. For example, the tag assoctated with the template of the offering may
indicate g popularity level (e, a lavel of potential reusability),

[0048] if the subscription is not identified as popular, the resowrces of the offering
are deleted at block 808, If the subscription is identified as deriving from a popudar

14
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offering, the cloud resource object instance associated with the subscription is prapared
for reuse by detaching, cleaning, and placing the cloud resource abjsct instance into a
pond for reuse by another subscription. As shown in figure 8, the coud resource ohiect
instance is delached from the subscription at block 810, the resources of the cloud
resaurce olyact instance are flaxed down o a base level at block 812 {e.g. an average
of minimun level of a resource that may be requesied), the resources of the cloud
resource object instance are placed into hibernation at block 814, and the resources of
the cloud resource object inslance are mainiain in 8 cache for future rsuse triggered by
a future subscription request at block 818, whethar by the same user or another user.
The cloud resource objec! instance can be cleaned whean the instance 15 released from
the subscription o facilitate reuse with subscriptions not agsociated with the user
{0047} Cleaning a cloud regource object instance can include removing custom
configurations, reverting a shapshot (o & base version, hibermating a rescuwce {e.4.
pausing a rescurce from execution) to avoid ineffciencies, sanitizing the resources fram
parsonal data, and flexing down the resource 1o a comman level {such as decreasing
the virtugl CPU and memory). By deaning the cloud resource object instance, the next
request for the cloud resource object fram pool can provide the clowd resource objert
instance without recreating the instance and the instance is ready for fexing or other
customization. These custodial activities degrease the powsr foot print used by the
resoirces during the time the rescurces reside in the pool awalting assignment, in this
manner, the pood can be maintained with cloud resource object instance available for
configuration and reuse by a subscription,

[0048] Although the flow diagrams of figures 5-8 Hlustrate specific orders of
axecution, the order of execution may differ from that which is Hlustrated. For exampls,
the order of exscution of the blocks may be scrambiled relative {o the order shown, Also,
the blocks shown i succassion may be executed concurrantly or with partial
concurrence. All such variations are within the scope of the present description.

[0049] The present description has been shown and described with reference to
the foregoing sxamples. However, other forms, details, and sxamples may be mads
without departing from the spirll and scope of the following claims.

15
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CLAIMS

What is claimed is

1.

A cloud resource system comprising:
& resouwrce enging o0
identify a cloud resource based on a template comprising a composite of
cloud resources; and
assign the cloud resource based on a subscoription and the tamplate; and
a configuration engine to maintain a pool of cloud respurss objedt instances, a
first cloud resource object instance of the cloud resource ohject instances having a
composition of resources associated with the templats.

The system of claim 1, comprising:

an identification engine o identify & reusabiity polential of the first cloud resource
ohiect instance, wherein the configuration gngine is {o mainiain the pool of cloud
resource object instances based on reusability.

The system of claim 1, comprising:

a customization enging o modify the cloud rescurce object instance.

The system of claim 1, wherein the resource snging is o

verify the poot of cloud resource object instances contains the first cloud
resource ubject instance based on the tamplale;

cause the first cloud resource object instance to be created based on the
tamplate whan the pool does not contain the first clowd resoures object; and

cause the first cloud rescurce object nstance o be added to the pool.

The system of claim 1, comprising:
a designer engine I
model the template based on a composie resourcs context for a subsceription;

and
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publish the template,

A comprdder readabls storage madium somprising @ sst of instructions executabls by

2 Processor resource o

maintain a pool of doud resource object instances, a cloud resource object
based on a composite resourcs tlemplate;

identify a cloud resource object instance based on a composite resource
templats and a reusability potential)

configure a cloud resource object instance of the pool hased on a subscription
request; and

assign & cloud resource objact instance based on the subscription request.

The medium of claim 8, wherein the set of instructions is executable by the
DIODESSHT FESOUIDS o

mainiain a label associated the cloud resotree object instances, the label o
denote the reusability potential.

The medium of claim 8, wherein the set of instructions to configurs the cloud

ragource object inslance, when executed, cause the Processor regource o)
flax a resourcs of the cloud resourcs object istance one of up and down based

on a service of the subscription reguest,

The medium of claim 8, wherein the sat of instruchions 15 execulable by the
PTOCERS0T Faa0ures 1ot

design the composite resource template as a configuration framework of a
combination of infrastructure and applications, the combination of infrastructure and
applications 1o be loadable on the oloud resource stack 1o provide a service.

10 A method of reusing a cloud resouwrce comprising:

maintaining a pool of coud resource ohiect instances, a cloud resource objesct

instance to include g plurality of doud resources;

17
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identifving a template based on a requast for a cloud service, the femplate
comprising g8 composite of the plurality of cloud resourees,

entifying a cloud resauwrce object instance basad on the lemplate; and

assigning the cloud resource object nstance from the pool {0 & subscription

based on the request.

11. The method of claim 10, comprising:

maintaining a labed of reusability associated with the templale.

12. The method of claim 11, wherein the label is based on one of poupulanity of the
template and frequency of requests associsted with the femplate and identifying the

cloud resource object instance s based on a potential reusability.

13. The method of olaim 10, comprising:
configuring the cloud resowrce ohiect instance based on the request; and
adding additional resources {o the subscription.

14. The method of claim 10, comprising:
cortiguring the pogd based on one of service limitations and administrator input.

18. The method of claim 10, comprising, in response {0 & subsenption canceliation,:
jdentifying the cloud resource ohiact instance is derived from 3 popular offering;
detaching the cloud resource object instance from the subscription;
cleaning the cloud resource object instance when the cloud resowrce object

instance is eleased from the subscription; and

placing the cloud resowrce obisct inslance info the poal,

18
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