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(57) ABSTRACT 

Disclosed are systems and methods for deploying a compo 
nentized application using a deployment tool to deploy an 
application expressing a requirement for a first capability 
associated with a second capability, and to find a first capa 
bility provider providing the first capability, where the second 
capability is provided by a second capability provider, and the 
second capability is dynamically associated with the first 
capability provider. 
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CAPABILITY MODEL FOR DEPLOYING 
COMPONENTIZED APPLICATIONS 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

0001. This application relates and claims priority to U.S. 
Prov. Pat. App. No. 61/348,722 entitled, “Capability Model 
for Providing Distributed Deployment of Componentized 
Applications. filed May 26, 2010, which is herein incorpo 
rated by reference. 

TECHNICAL FIELD 

0002 This disclosure generally relates to a deployment 
platform for application deployment and, more particularly, 
relates to a capability model for deploying componentized 
applications. 

BACKGROUND 

0003 Typical application servers and deployment envi 
ronments do not offer good Support for modeling and man 
aging dependencies between components of an application. 
For example, if an administrator of Such an environment 
undeploys application B that is required for the Successful 
function of application A, then the service of application B is 
interrupted without a dynamic mechanism to continue service 
of application B. Additionally, a developertypically writes an 
application that has to run on a particular machine using 
previously developed software, which creates scalability 
issues. Further, there are many platforms for building appli 
cations, but none of these platforms solve layering problems. 
Accordingly, interdependencies between applications are not 
taken into account, and developers and customers of these 
applications are left on their own to handle these problems. 
The need has arisen to provide a capability model for deploy 
ing componentized applications to address these problems. 

SUMMARY 

0004 Disclosed are embodiments of systems and methods 
for deploying a componentized application using a deploy 
ment tool to deploy an application expressing a requirement 
for a first capability associated with a second capability, and 
to find a first capability provider providing the first capability, 
where the second capability is provided by a second capabil 
ity provider, and the second capability is dynamically asso 
ciated with the first capability provider. The deployment tool 
may also deploy a plurality of components each expressing 
one or more requirements for one or more first capabilities 
associated with one or more second capabilities, find the one 
or more first capability providers that have acquired the one or 
more second capabilities for each of the plurality of compo 
nents where the one or more second capabilities are provided 
by one or more second capability providers. The deployment 
tool may also dynamically propagate the second capability 
from the second capability provider to the first capability 
provider. 
0005 Also disclosed are embodiments of systems and 
methods for deploying a componentized application using a 
deployment tool to analyze an application to be deployed, 
where the application depends on at least two or more 
deployed capabilities that are interrelated, and the deployed 
capabilities each provide independent functionality. The 
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deployment tool may automatically identify two or more 
deployed capability providers that provide the two or more 
deployed capabilities. 
0006. Also disclosed are embodiments of systems and 
methods for deploying a componentized application in a 
deployment environment using a deployment tool to receive a 
description of how to deploy the component onto a logical 
description of the deployment environment, and map the 
logical description of the deployment environment to the 
deployment environment based on the mapping data. The 
deployment tool may receive a component to be deployed in 
the deployment environment, and automatically deploy the 
component to the deployment environment. The deployment 
tool may also generate mapping data including one or more 
desired attributes of the deployment model based on the 
description. 
0007. The present disclosure provides several important 
technical advantages. In certain embodiments, the present 
disclosure provides mechanisms for hiding the complexity as 
to how components are interrelated, which allows for the 
development of a componentized application to be much 
simpler and effective. Furthermore, the present disclosure 
also allows for componentized applications to be deployed in 
a much more efficient, accurate, and automated manner than 
previous designs. The present disclosure provides mecha 
nisms which allow for applications to have greater scalability 
while also being able to maintain interrelationships between 
capabilities provided on one or more application layers. Other 
technical advantages of the present disclosure will be readily 
apparent to one skilled in the art from the following figures, 
descriptions, and claims. Moreover, while specific advan 
tages have been enumerated above, various embodiments 
may include all. Some, or none of the enumerated advantages. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0008 Embodiments are illustrated by way of example in 
the accompanying figures, in which like reference numbers 
indicate similar parts, and in which: 
0009 FIG. 1 is a schematic diagram illustrating an 
example system for deploying a componentized application, 
in accordance with the present disclosure; 
0010 FIG. 2 is a schematic diagram illustrating an 
example system for developing and deploying componen 
tized applications, in accordance with the present disclosure; 
0011 FIG. 3A is a schematic diagram illustrating an 
example system for deploying a componentized application 
having capability requirements, in accordance with the 
present disclosure; 
0012 FIG. 3B is a schematic diagram illustrating an 
example system for deploying a componentized application 
having capability requirements, in accordance with the 
present disclosure; 
0013 FIG. 3C is a schematic diagram illustrating an 
example system for not deploying a componentized applica 
tion having capability requirements, in accordance with the 
present disclosure; 
0014 FIG. 4 is a flow diagram illustrating a process for 
deploying an application, in accordance with the present dis 
closure; 
0015 FIG. 5 is a flow diagram illustrating another process 
for deploying an application, in accordance with the present 
disclosure; 
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0016 FIG. 6 is a flow diagram illustrating a process for 
deploying a component to a deployment environment using a 
deployment model, in accordance with the present disclo 
Sure; 
0017 FIG. 7 is a flow diagram illustrating another process 
for deploying an application, in accordance with the present 
disclosure; 
0018 FIGS. 8A-8C are schematic diagrams illustrating a 
variety of propagation mechanisms, in accordance with the 
present disclosure; 
0019 FIG. 9 is a schematic diagram illustrating applica 
tion deployment in an environment with propagated capabili 
ties, in accordance with the present disclosure; 
0020 FIGS. 10A-B are schematic diagrams illustrating 
capability propagation, in accordance with the present disclo 
Sure; and 
0021 FIG. 11 is a schematic diagram illustrating another 
embodiment of capability propagation, in accordance with 
the present disclosure. 

DETAILED DESCRIPTION 

0022 FIG. 1 is a schematic diagram illustrating an 
example system 100 for deploying a componentized applica 
tion, in accordance with the present disclosure. According to 
the illustrated embodiment, system 100 may include a 
deployed componentized application 110 including a com 
posite 130 running on a machine 120 and a composite 182 
running on a machine 180. Composite 130 may include com 
ponents 140, 150, 160. Composite 182 may include compo 
nent 190. Component 190 may require a capability 161 pro 
vided by component 160. 
0023 Componentized application 110 may represent any 
appropriate combination of logic and/or Software suitable to 
perform a desired function. The application deployment envi 
ronment is further complicated because well-designed appli 
cations may not be monolithic, but rather may be composed of 
smaller functional units called components 140, 150, 160, 
190 (or composites 130, 182), which may be deployed on one 
or more machines 120, 180. Service Component Architecture 
(“SCA) is one componentized application environment for 
describing componentized application 110, which may refer 
to applications having one or more components. However, 
any architecture or design environment may be used for 
designing and describing componentized applications 110 
and their capabilities 141, 151, 161, 191. Componentized 
application 110 may be distributed and deployed on a hetero 
geneous environment including run-time machines 120, 180. 
0024 Machines 120, 180 may store and/or execute com 
ponents 140, 150, 160, 190 and/or composites 130, 182. 
Machines 120, 180 may be any suitable computing device 
comprising a processor and a memory. Machines 120, 180 
may comprise one or more machines, workstations, laptops, 
blade servers, server farms, and/or stand-alone servers. 
Machines 120, 180 may be operable to communicate with any 
node or component in System 100 in any Suitable manner. 
Machines 120, 180 may be different kinds or types and may 
run different operating systems, but machines 120, 180 may 
still be operable to execute components 140,150, 160, 190 to 
provide the functionality for application 110. 
0025 Composites 130, 182 may represent any appropriate 
combination of logic and/or software Suitable to perform a 
desired function. Composite 130 may be composed of one or 
more smaller functional components 140,150,160 located on 
machine 120. Composite 182 may be composed of a compo 
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nent 190 located on machine 180. Although the embodiment 
illustrated in FIG. 1 illustrates composite 130 composed of 
components 140, 150, 160 and composite 182 composed of 
component 190, any number of components may compose a 
component, and any number of components and/or compos 
ites may compose application 110. 
(0026 Components 140, 150, 160, 190 may represent any 
appropriate combination of logic and/or Software suitable to 
perform a desired function. Components 140, 150, 160, 190 
ofan application 110 may interact in specific ways, according 
to well-defined contracts. Components 140, 150, 160, 190 
may each be the same or different technology, and may be run 
in the same process, different processes, same machine, or 
different machines. For example, component 140 may be Java 
software, component 150 may be C++ software, and compo 
nent 160 may be COBOL software, but components 140,150, 
160 may still be able to interact and depend on one another by 
using a common set of abstractions to specify its interactions 
with one another. Although the embodiment illustrated in 
FIG. 1 only illustrates components 140, 150, 160 as being 
located on machine 120, components 140, 150, 160 may each 
be located on separate machines. 
(0027 Capabilities 141, 151,161, 191 may refer to meta 
data that provides the name of a capability to one or more 
components in system 100 and the functionality and/or fea 
tures provided to one or more elements in system 100. Gen 
erally, capabilities 141, 151,161, 191 may refer to metadata 
that describes the general and/or specific functionality pro 
vided by the underlying software in a decoupled manner. By 
using metadata to describe the capabilities 141, 151,161,191 
of the general and/or specific functionality provided by the 
underlying software, an application designer can define and 
manage interdependencies with one or more other compo 
nentized applications providing functionality independent of 
one another. Further, the application designer may describe 
many different kinds of relationships using the same lan 
guage, which obviates the need for whoever deploys the 
application to understand the intended workings of the sys 
tem. In certain embodiments, capabilities 141, 151,161, 191 
may be dynamically created at run-time of the application. As 
described below in more detail in FIG. 2, capabilities 141, 
151,161, 191 may be used to efficiently and properly deploy 
componentized applications. 
(0028 Capabilities 141, 151, 161, 191 may also describe 
interrelationships or dependencies between different capa 
bilities 141, 151,161, 191, applications 110, machines 120, 
180, composites 130, 182, and/or components 140, 150, 160, 
190 each having independent functionality. This interrela 
tionship or dependency may be loosely coupled to a particular 
capability, and not to aparticular capability provider, so as not 
to make particular applications 110, machines 120, 180, com 
posites 130, 182, and/or components 140, 150, 160, 190 
tightly coupled. As used herein, a capability provider may 
refer to any appropriate combination of logic and/or Software 
suitable to provide a desired capability 141, 151,161, 191. 
For example, a capability provider may include, but is not 
limited to, applications 110, machines 120, 180, composites 
130, 182, and/or components 140, 150, 160, 190. As 
described below in more detail in FIGS. 3A, 3B, and 3C, 
capabilities 141, 151,161, 191 may be used to deploy appli 
cations that depend on at least at least two or more deployed 
capabilities that are interrelated, where the deployed capabili 
ties each provide independent functionality. For example, 
capability provider may include metadata describing that it 
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propagates its capabilities through to other capability provid 
ers, or a capability provider may include metadata describing 
that it has certain capabilities provided by other capability 
providers that propagate to it. 
0029 Components 140,150, 160, 190 may have metadata 
that describes the capabilities they require 142, 152,164, 166, 
192, and may also have metadata that describes the capabili 
ties they provide 141, 151,161,191. Lines between compo 
nents may represent communications between components 
101 in system 100, or any other application-dependent 
method for providing a capability that satisfies a requirement. 
0030 Capabilities 141, 151,161, 191 allow a component 
(or application or composite) to precisely or generally indi 
cate the capabilities required without caring about how the 
capabilities 141, 151,161, 191 are implemented or commu 
nicated. Numerous capability providers may provide the 
same capability. However, capability providers for a particu 
lar capability may each be implemented in different ways 
(e.g., capability providers may be implemented on different 
machines, or capability providers may be implemented in a 
more simple or complicated fashion than other capability 
providers). Additionally, capability providers and/or capa 
bilities may be interrelated with other capability providers (or 
be interrelated with other capabilities) in different ways. 
0031 Dependencies (and the capabilities that represent 
them) can take on several forms. For example, an application 
A may act as a container or factory for an application B, where 
application A may take responsibility for the creation, initial 
ization, and shutdown of application B. Another dependent 
relationship is the extension point where an application A 
may extend application B, which adds customization or addi 
tional functionality to application B. These different types of 
dependent relationships may imply different constraints for 
deploying and managing the applications, so the metadata 
must treat them as different kinds of capabilities. These dif 
ferent types of dependent relationships are discussed below in 
more detail in FIGS. 8, 9, 10, and 11. 
0032 Network 170 may represent any form of communi 
cation network Supporting circuit-switched, packet-based, 
and/or any other Suitable type of communications between 
applications 110, machines 120, 180, composites 130, 182, 
and/or components 140, 150, 160, 190. Network 170 may 
additionally include any other nodes of system 100 capable of 
transmitting and/or receiving information over a communi 
cation network. Although shown in FIG.1 as a single element, 
network 170 may represent one or more separate networks 
(including all or parts of various different networks) that are 
separated and serve different respective elements illustrated 
in FIG.1. Network 170 may include routers, hubs, switches, 
firewalls, content Switches, gateways, call controllers, and/or 
any other suitable components in any suitable form or 
arrangement. Network 170 may include, in whole or in part, 
one or more secured and/or encrypted Virtual Private Net 
works (VPNs) operable to couple one or more network ele 
ments together by operating or communicating over elements 
of a public or external communication network. In general, 
network 170 may comprise any combination of public or 
private communication equipment such as elements of the 
public switched telephone network (PSTN), a global com 
puter network Such as the Internet, a local area network 
(LAN), a wide area network (WAN), or other appropriate 
communication equipment. In some embodiments, applica 
tion 110 may exist on the same machine, which may obviate 
the need for any network communications. 
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0033 FIG. 2 is a schematic diagram illustrating an 
example system 200 for developing and deploying compo 
nentized applications, in accordance with the present disclo 
sure. According to the illustrated embodiment, system 200 
may include a developer 202 who may use a developer tool 
206 to write a componentized application 208, an architect 
who may use an editor tool 216 to write the nonfunctional 
requirements 218 for each component in componentized 
application 208 and to write a logical deployment model 220, 
an administrator 230 who may use a deployment tool 234 to 
automatically deploy componentized application in a deploy 
ment environment 240, and an end user 250 who may execute 
the deployed application 254. Deployment tool 234 may 
determine how to deploy componentized application 208 
based on an actual deployment model 236 and a capability 
model 238. Deployment environment 240 may include one or 
more machines 242a-242n (“242), which store one or more 
previously deployed componentized applications 244a -244n 
(244). An advantage for componentizing applications is that 
the different componentized applications (or components) 
244 may be distributed to different application servers, which 
allows for the separation of the functionality provided by the 
application, the deployment and scalability requirements, and 
the actual deployment of the componentized application. 
0034 Developer 202 may refer to a person or a collection 
of people who may write the software of the componentized 
application 208. Developer 202 may also write the metadata 
(e.g., a description of the required capabilities of preexisting 
components) associated with application or component 208. 
Developer 202 may be able to create componentized appli 
cation 208 in a decoupled fashion because developer 202 is 
not responsible for and does not care how the application 208 
is deployed and executed or how it interacts or communicates 
in the deployment environment 240. Accordingly, developer 
202 may be more efficient in creating componentized appli 
cation 208 because developer 202 does not care what machine 
it is running on or how another component gets its data. 
Further, developer 202 does not have to worry about coding 
for different sets of technology. Rather, developer 202 may 
write componentized application 208 in whichever technol 
ogy developer is most skilled (e.g., developer may be special 
ist in SQL, Java, or C++, etc.). 
0035 Machine 204 may be any suitable computing device 
to perform the described functionality. Developer tool 206 
may represent any appropriate combination of logic and/or 
software suitable to create a componentized application 208. 
Developer tool 206 allows for developer 202 to create appli 
cations 208 requiring capabilities that may be interrelated to 
one or more additional capabilities. For example, developer 
tool 206 is operable to add a piece of metadata called 
“through’ that may allow a first particular capability provider 
to take any capabilities that it gets via a second capability 
provider where the first capability provider offers its capabil 
ity along with the second capability provided by the second 
capability provider. In another example, developer tool 206 is 
operable to add a piece of metadata called “with that may 
allow an application to define a relationship requirement that 
a capability be associated with another capability where the 
first capability may be provided by a first capability provider 
and a second capability may be provided by a second capa 
bility provider. System 200 allows for developer 202 to 
encode some kind of dependency requirement between capa 
bilities and capability providers. 
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0036 Componentized application 208 may represent any 
appropriate combination of logic and/or Software suitable to 
perform a desired function. Componentized application 208 
may be loosely coupled to other capability providers. For 
example, componentization application 208 may define a 
minimum set of requirements to describe the type of data to be 
received from a capability provider. Previously, a developer 
202 had to write an application that had to run on a particular 
machine, and the software does not scale. System 200 allows 
developer 202 to create a componentized application 208 
without having to worry about Scalability or using a particular 
technology. Componentized application 208 may be trans 
mitted via network 210 to deployment tool 234 on machine 
232. 

0037 Network 210 may represent any form of communi 
cation network Supporting circuit-switched, packet-based, 
and/or any other Suitable type of communications between 
machines 204, 214, 232, 242, 252 and any other elements in 
FIG. 2. Network 210 may additionally include any other 
nodes of system 100 capable of transmitting and/or receiving 
information over a communication network. Although shown 
in FIG. 2 as a single element, network 210 may represent one 
or more separate networks (including all or parts of various 
different networks) that are separated and serve different 
respective elements illustrated in FIG. 2. Network 210 may 
include routers, hubs, Switches, firewalls, content Switches, 
gateways, call controllers, and/or any other suitable compo 
nents in any suitable form or arrangement. Network 210 may 
include, in whole or in part, one or more secured and/or 
encrypted Virtual Private Networks (VPNs) operable to 
couple one or more network elements together by operating 
or communicating over elements of a public or external com 
munication network. In general, network 210 may comprise 
any combination of public or private communication equip 
ment such as elements of the public switched telephone net 
work (PSTN), a global computer network such as the Internet, 
a local area network (LAN), a wide area network (WAN), or 
other appropriate communication equipment. In some 
embodiments, network 210 may not be used if all of the 
components are located on the same machine. 
0038 Architect 212 may refer to a person or a collection of 
people who may determine how they want their application 
distributed and also model a logical environment in which it 
will be distributed. For example, architect 212 may create a 
description 218 of the non-functional requirements for each 
component and/or a logical deployment model 220 defining 
the logical deployment environment which may describe the 
actual or desired attributes of a physical deployment environ 
ment 240. 

0039. Machine 214 may be any suitable computing device 
to perform the described functionality. Editor tool 216 may 
represent any appropriate combination of logic and/or soft 
ware suitable to create a list 218 of non-functional require 
ments for each component and a logical deployment model 
220. 

0040. Description 218 of non-functional requirements for 
each component may be an artifactor any Suitable type of data 
for describing the non-functional requirements of the deploy 
ment environment where each component of application 208 
is to be deployed. Description 218 allows for architect 212 to 
ensure that application 208 runs smoothly and is scalable 
when deployed even though said architect may not have any 
knowledge regarding the actual hardware located in deploy 
ment environment 240. Essentially, description 218 defines 
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all the non-functional requirements (i.e., the requirements not 
associated with the functionality provided by the application) 
that may be associated with deployment environment 240. 
Non-functional requirements include, but are not limited to, 
Scalability, disaster recovery, location, security, auditing, and 
performance. For example, auditing may be non-repudiation 
of two different entities in which the entities want to have a 
protocol and a record that the transaction occurred. 
0041 Logical deployment model 220 may be an artifactor 
any Suitable type of data that defines a type of node having 
certain attributes for particular components to be deployed. 
Logical deployment model 220 may logically describe the 
hardware, Software, and network topology of deployment 
environment 240 (e.g., processing machines, storage 
machines, machines in two different locations over 1,000 
miles apart, etc.) without knowing the exact hardware, Soft 
ware, operating systems, or network associated with the 
deployment environment 240. Architect 212 may be able to 
create whatever kind of topology necessary to logically 
describe the types of attributes required for a particular com 
ponent to be deployed. For example, logical deployment 
model 220 may include tier 1 nodes (e.g., machines or appli 
cation servers, etc.), tier 2 nodes, and tier 3 nodes, each having 
attributes defined by architect. Tier 1 can be defined as 
broadly or specifically as needed. For example, tier 1 node 
may be defined as having a fast machine or a lot of memory, 
or can be more specific and be defined as having at least 300 
gigabytes of RAM running a particular version of software 
developed by a particular vendor. In other example, a particu 
lar set of nodes may require that a machine have low latency 
communications with a particular system. Another set of 
nodes may require an attribute defined by a particular geo 
graphic location. Previously, architect 212 may have had to 
orally communicate with an administrator with respect to 
deploying each application. Description 218 of non-func 
tional requirements for each component and logical deploy 
ment model 220 encode and automate the deployment 
instructions to deployment tool 234 and/or administrator 230 
for effectively deploying application in a deployment envi 
rOnment. 

0042 Administrator 230 may manage deployment envi 
ronment and may manage the deployment of application 208. 
In some embodiments, administrator 230 may receive appli 
cation 208 from developer 202, and description 218 of non 
functional requirements for each component along with logi 
cal deployment model 220 from architect 212. In some 
embodiments, a file including application 208, description 
218 of non-functional requirements for each component, and/ 
or logical deployment model 220 may be transmitted 
together. 
0043 Machine 232 may be any suitable computing device 
comprising a processor 239 and a memory 237 to perform the 
described functionality. Machine 232 may comprise one or 
more machines, workstations, laptops, blade servers, server 
farms, and/or stand-alone servers. Machine 232 may include 
any hardware and/or controlling logic used to communicate 
information to and from one or more elements illustrated in 
FIG. 2. For example, machine 232 may be operable to receive 
and process data of different types that may be transmitted via 
different protocols or formats. Other elements in FIG.2 may 
also comprise hardware and/or controlling logic to commu 
nicate information to and from one or more elements illus 
trated in FIG. 2. 
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0044) Deployment tool 234 or deployment module may 
represent any appropriate combination of logic and/or soft 
ware suitable to perform the described functions. Deploy 
ment tool 234 may be used to automate the deployment of 
applications 208 to certain elements or nodes in system 200, 
rather than requiring administrator 230 to manually deploy 
the applications. For example, deployment tool 234 may per 
form one or more of the following steps: receive a component 
to be deployed in the deployment environment 240; receive a 
description 218 of how to deploy a component onto a logical 
description 220 of the deployment environment; generate 
mapping data including one or more desired attributes of the 
deployment model 220 based on the description 218; map the 
logical description of the deployment environment 220 to the 
deployment environment 240 based on the mapping data; and 
automatically deploy the component 208 to the deployment 
environment 240. Accordingly, deployment tool 234 may 
ensure that application 208 will be properly deployed or else 
it may prevent deploying application 208. For example, there 
may be license restrictions that certain applications cannot be 
placed in certain geographic locations, and this non-func 
tional requirement may be described in the description 218 of 
the non-functional requirements for each of these applica 
tions. Deployment tool 234 may ensure that these applica 
tions 208 are never deployed to nodes located in the restricted 
geographic areas, and that these applications never access a 
capability provider located in the restricted geographic areas. 
When administrator 230 receives a new application 208, 
administrator 230 may simply drag and drop the application 
208 into deployment tool 234, which automatically distrib 
utes application 208 to the deployment environment 240. 
0045 Deployment tool 234 may also have a resolution 
algorithm which may analyze the deployed components to 
determine if they have the capabilities required by the newly 
deployed application 208. Deployment tool 232 may also rely 
on additional metadata (e.g., a capability related with another 
capability, or a capability that propagates through or with a 
separate capability provider, etc.). Deployment tool 232 may 
also be able to dynamically determine the capabilities 
required and the interrelationship of capabilities deployed (or 
attempted to be deployed) at the time of the attempted deploy 
ment of application 208. For example, deployment tool 234 
may analyze an application 208 to be deployed, where the 
application 208 depends on at least two or more deployed 
capabilities that are interrelated and provide independent 
functionality, and deployment tool 234 may automatically 
identify two or more deployed capability providers that pro 
vide the two or more deployed capabilities. In another 
example, deployment tool 234 may deploy an application 208 
that requires a particular capability that is associated with 
another particular capability, and find a particular capability 
provider that provides the first particular capability that is 
associated with the second particular capability provided by a 
different capability provider where the second particular 
capability is dynamically associated with the first capability 
provider. 
0046 Actual deployment model 236 may be an artifactor 
any suitable type of data that lists an inventory of all the actual 
nodes in deployment environment 240 and all the attributes of 
the nodes (e.g., location, number of machines, software, etc.). 
In some embodiments, the logical mapping of the logical 
description of the machines 242 (e.g., these actual machines 
are tier 1 nodes, and these actual machines are 1,000 miles 
away) may have come first and then a list of the actual equip 
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ment 242 may have been created. Such that the logical deploy 
ment model 220 may have preceded the actual deployment 
model 236. In some embodiments, the actual deployment 
model 236 of the deployment environment 240 may have 
preceded the creation of logical deployment model 220. 
0047 Capability model 238 may be an artifact or any 
suitable type of data that describes capabilities provided by 
deployed capability providers, and the interrelationships of 
capabilities. Capability model 238 may be dynamically 
modified to include additional capabilities or interrelation 
ships of capabilities when a new component is deployed. In 
Some embodiments, deployment tool 234 may analyze appli 
cation 208 and dynamically update capability model 238 with 
the additional capabilities or interrelationships of capabilities 
when application 208 is deployed. In some embodiments, 
capability model 238 may be stored in a database 235 or 
memory 237. 
0048 Memory 237 may store processor instructions, 
deployment tool 234, actual deployment model 236, capabil 
ity model 238, and/or any other suitable information. 
Memory 237 may comprise any collection and arrangement 
of volatile and/or non-volatile components suitable for stor 
ing data. For example, memory 237 may comprise random 
access memory (RAM) devices, read only memory (ROM) 
devices, magnetic storage devices, optical storage devices, 
and/or any other Suitable data storage devices. In particular 
embodiments, memory 237 may represent, in part, computer 
readable storage media on which computer instructions and/ 
or logic are encoded. Although shown in FIG. 2 as a single 
component, memory 237 may represent any number of 
memory components within, local to, and/or accessible by 
processor 237. 
0049 Processor 239 may represent and/or include any 
form of processing component, including general purpose 
computers, dedicated microprocessors, or other processing 
devices capable of processing electronic information. 
Examples of processor 239 include digital signal processors 
(DSPs), application-specific integrated circuits (ASICs), 
field-programmable gate arrays (FPGAs), and any other Suit 
able specific or general purpose processors. Although FIG. 2 
illustrates a single processor 239 in machine 232, machine 
232 may include any suitable number of processors 239. 
0050. Deployment environment 240 may represent all of 
the actual machines 242 (e.g., application servers), Software, 
network components, and any other Suitable nodes where 
application 208 may be deployed. Previously deployed capa 
bility providers providing capabilities 244 are also located in 
deployment environment 240. 
0051 End user 250 may refer to a person who utilizes the 
functionality provided by a deployed and executed applica 
tion 254. For example, end user 250 may utilize application 
254 on machine 252 where application 254 may be running 
on multiple components each located on different machines 
located in different geographic areas. 
0.052 FIG. 3A is a schematic diagram illustrating an 
example system for deploying a componentized application 
301 having capability requirements, in accordance with the 
present disclosure. According to the illustrated embodiment, 
system may include a componentized application 301 to be 
deployed where componentized application may include a 
composite 302 requiring a capability 313 and a composite 
304 requiring a capability 315. Application 301 may be fur 
ther defined to require that capability 313 and capability 315 
have an interrelationship with one another. Capability pro 
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vider 312 may provide capability 313. Capability provider 
314 may provide capability 315. Capability 313 and capabil 
ity 315 may be interrelated with a relationship 316 between 
capability provider 312 and capability provider 314. 
0053. In some embodiments, deployment tool 305 may be 
operable to deploy application 301 expressing a requirement 
303 for a first capability 313 associated or interrelated with a 
second capability 315, and the deployment tool may be fur 
ther operable to find a first capability provider 312 providing 
the first capability 313 that is associated with the second 
capability 315 that is provided by a second capability pro 
vider 314. In some embodiments, deployment tool may be 
further operable to deploy application expressing these 
requirements when the second capability 315 is dynamically 
associated with the first capability 313. For example, first 
capability 313 and second capability 315 may not have a 
relationship or be interrelated with one another until the 
attempted deployment of application 301, which may attempt 
to deploy a component oran application 301 that dynamically 
causes a relationship or interrelatedness to occur. Accord 
ingly, deployment tool 305 may dynamically determine that 
the first capability 313 is dynamically associated with second 
capability provider 314, or deployment tool 305 may dynami 
cally determine that the second capability 315 is dynamically 
associated with the first capability provider 312. A dynamic 
association or interrelationship between capabilities (or 
between capabilities and other capability providers) can be 
created by metadata describing a particular capability pro 
vider. For example, a capability provider may include meta 
data describing that it propagates its capabilities through to 
other capability providers, or a capability provider may 
include metadata describing that it has certain capabilities 
provided by other capability providers that propagate to it. 
0054. In some embodiments, deployment tool 305 may be 
operable to analyze an application 301 to be deployed, where 
the application 301 depends on at least two or more deployed 
capabilities 313,315 that are interrelated, where the deployed 
capability providers (e.g., components 312, 314) each pro 
vide independent functionality. Deployment tool 305 may be 
further operable to automatically identify two or more 
deployed capability providers 312, 314 that provide the two 
or more deployed capabilities 313, 315 that are interrelated. 
0055 For example, capability provider 312 may provide a 
chat capability 313 developed by a particular developer. 
Capability provider 314 may provide a games capability 315 
developed by another developer. Games capability 315 may 
include certain features like high score lists and relative rank 
ings. Chat capability 313 may include certain features like 
ability to chat or send messages to friends. Application 301 
may be developed for a card game in a chat room setting that 
requires the games capability 315 and the chat capability 313. 
Application may further be defined to require that the games 
capability 315 and chat capability 313 are interrelated. For 
example, application 301 may want to have its games capa 
bility 315 rely on the same set of users as its chat capability 
313, which may require an interrelationship between the 
games capability 315 and chat capability 313. Accordingly, 
the high score lists associated with the games capability 315 
may only include the users located in the same chat room 
provided by the chat capability 313. Thus, even though com 
ponent 312 and component 314 provide separate capabilities 
and were developed independently of one another, a devel 
oper can interrelate these capabilities and require that com 
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ponents provide these capabilities only if the components are 
able to provide interrelated capabilities. 
0056. In some embodiments, deployment tool 305 may 
ensure that application 301 is never deployed unless some 
capability exists that is required for component 302 and some 
separate capability exists that is required for component 304. 
Further, if application 301 is written with metadata that 
defines that these two capabilities have independent functions 
and must also be interrelated in Some way, then deployment 
tool 305 may ensure that application 301 is never deployed 
unless these capabilities having independent functions are 
also interrelated. In some embodiments, the interdependen 
cies among many components or applications may be stated 
in a decoupled fashion via capabilities, which may form a 
directed acyclic graph where any given application may 
require and/or provide several capabilities. 
0057. A relationship between two capabilities may 
include, but is not limited to, the following relationships: 
located in same country, same version, operating in same set 
of users; sharing the same inventory in the same memory; 
and/or the ability that the capabilities (or capability provid 
ers) can communicate with each other (even if numerous 
other capability providers are located between these capabili 
ties). For example, a server may host many applications, 
including multiple versions of Some applications, and there 
may be more than one capability provider of a given capabil 
ity. However, only certain of these capabilities and/or capa 
bility providers) may include metadata that interrelates the 
particular capability to another capability or another capabil 
ity provider. For example, the same component that provides 
a capability of an inventory report may be located on the 
cloud, and may be used by two different competing custom 
ers. An application for company X may want to call only the 
inventory report components that are linked or related to a 
memory storing the inventory of company X, and an applica 
tion for company Y may want to call only the inventory report 
components that are linked to a memory storing the inventory 
of company Y. With respect to the application for company X, 
deployment tool 305 is operable to only access components 
interrelated to a capability having access to the memory Stor 
ing the inventory of company X. With respect to the applica 
tion for company Y, deployment tool 305 is operable to only 
access components interrelated to a capability having access 
to the memory storing the inventory of company Y. If these 
relationships are not established yet, deployment tool should 
give an error So that the data is not shared between competi 
tOrS. 

0.058 FIG. 3B is a schematic diagram illustrating an 
example system for deploying a componentized application 
having capability requirements, in accordance with the 
present disclosure. FIG. 3B is identical to FIG. 3A with the 
exception that a component 326, which is defined on another 
layer than components 312,324, provides the necessary rela 
tionship (and propagation path) between components 312, 
324. 

0059. Deployment tool 305 may be able to determine that 
there is a propagation edge that will flow through the compo 
nents 302,304,312,324 if these components are deployed (or 
attempted to be deployed). Metadata associated with compo 
nent 326 may provide the propagation, and deployment tool 
305 may determine if the propagation is throughout all the 
necessary components when the application 301 is deployed. 
Deployment tool 305 may identify a relationship (or propa 
gation path) between the two components 312,314 even if the 
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relationship is provided by a third component 326 on a third 
layer. By hiding this complexity as to how the components are 
interrelated from application 301, development of application 
301 is much simpler and effective. 
0060. In another example, capability 325 illustrated as 
originating in capability provider 324 may have originally 
been provided by capability provider 304, which may have 
included metadata to propagate capability 325 from capabil 
ity provider 304 to another capability provider (e.g., capabil 
ity provider 324). In this example, deployment tool 305 may 
dynamically recognize this propagation metadata in capabil 
ity provider 304 when it attempts to deploy application 301 
having capability provider 304. Thus, deployment tool 305 
may identify a relationship between two capability providers 
or capabilities even if this relationship is not created until the 
a capability provider within application is attempted to be 
deployed. 
0061 FIG. 3C is a schematic diagram illustrating an 
example system for not deploying a componentized applica 
tion having capability requirements, in accordance with the 
present disclosure. As discussed above, FIG.3C is identical to 
FIG. 3A with the exception that capability 333 and capability 
335 are not interrelated In such a scenario, application 301 
may not function correctly, and deployment tool 305 may 
prevent deployment of application 301 because deployment 
tool 305 may not be able to locate the required capabilities 
that are also interrelated. Further, if application 301 were to 
be deployed, it may encounter a run-time error since it may 
not be able to locate the two required capabilities that are 
interrelated. Therefore, deployment tool 305 provides the 
benefit of preventing application 301 from being deployed, 
which will prevent problems from occurring with the perfor 
mance of application 301. 
0062 Returning to the example of the card game applica 

tion, which requires a games capability and a chat capability 
that are interrelated, the card game application may not func 
tion properly if the application depends on a games capability 
and a chat capability that are not interrelated. For example, 
the developer of the card game application may desire for the 
high scores to only include the high scores of the participants 
in the chat room. However, if the games capability and the 
chat capability do not have this interrelationship, the high 
scores may include the universe of all users (including non 
participants in chat room) because the games capability is not 
related to the chat capability, which may provide the list of 
participants in chat room. 
0063 FIG. 4 is a flow diagram illustrating a process 400 
for deploying an application. The process includes providing 
a deployment tool at action 402, and deploying an application 
expressing a requirement for a first capability associated with 
a second capability at action 404. At action 405, the deploy 
ment tool may determine if there is a resolution in which the 
requirements are met for a first capability associated with a 
second capability. 
0064. If the deployment tool determines that there is a 
resolution in which the requirements are met for a first capa 
bility associated with a second capability, the flow diagram 
moves to action 406 in which deployment tool finds a first 
capability provider providing the first capability that is asso 
ciated with the second capability. The second capability is 
provided by a second capability provider. Further, capabili 
ties are dynamically associated when they join the deploy 
ment environment. If there is not a resolution at action 405, 
the deployment is rejected at action 408. 
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0065. In an embodiment, the application may include one 
or more components. Thus, the process 400 may further 
include deploying one or more components at action 402.The 
process 400 may further include deploying a plurality of 
components at action 402. Each of these components may 
express requirements for first capability providers associated 
with second capabilities. The process 400 may further include 
finding the first capability providers associated with the sec 
ond capabilities for each of the plurality of components. The 
second capabilities are provided by second capability provid 
CS. 

0066. The process 400 may further include dynamically 
associating capabilities when they are added to the deploy 
ment environment. The process 400 may also include deploy 
ing a new capability provider that provides an association 
between the first and second capability. The new capability 
provider may add dynamic metadata to the first capability 
provider and the second capability provider to effect the asso 
ciation. 
0067. The first and second capability providers may be 
functionally independent, and may be located at different 
application layers. Thus, the first and second capability pro 
viders may be located at different application layers. 
0068 FIG. 5 is a flow diagram illustrating another process 
500 for deploying an application. The process 500 may 
include providing a deployment module at action 502, ana 
lyzing an application to be deployed at action 504, and auto 
matically identifying capability providers for the application 
deployment at action 506. The application depends on at least 
two or more deployed capabilities that are interrelated but 
provide independent functionality. And the identified capa 
bility providers provide the two or more deployed capabili 
ties. 
0069. The application and the capability providers may 
comprise one or more components. Further, in some embodi 
ments, the first capability provider may be located at a differ 
ent application layer than the second capability provider. 
0070 The process 500 may also include providing a third 
capability provider providing the interrelationship between 
the deployed capability providers. 
0071. The process 500 may further include providing a 
capability model stored in a data storage element. The capa 
bility model may include information relating to the interre 
lationship between the deployed capability providers. The 
deployed capability providers and the deployed capabilities 
may be interrelated dynamically. 
0072 FIG. 6 is a flow diagram illustrating a process 600 
for deploying a component to a deployment environment 
using a deployment model. The process 600 includes provid 
ing a deployment module at action 602, receiving a descrip 
tion of how to deploy the component onto a logical descrip 
tion of the deployment environment at action 604, mapping 
the logical description of the deployment environment to the 
deployment environment based on the mapping data at action 
606. 

0073. At action 607, the process may determine if there is 
a resolution in which the requirements are met for deploying 
a component to an appropriate deployment environment. If 
the process determines that the requirements are met, the 
component is automatically deployed to the deployment envi 
ronment at action 608. If the process determines that the 
requirements are not met, the component may be prevented 
from deploying to the deployment environment. For example, 
process may prevent deployment of the component if the 
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deployment module cannot determine machines in the 
deployment environment having the one or more attributes. 
0074 The process may further include receiving a com 
ponent to be deployed in the deployment environment at 
action and generating mapping data including desired 
attributes of the deployment model based on the description at 
action. 
0075. The description may include attributes required of 
one machines for the component, and the component may be 
automatically deployed to machines in the deployment envi 
ronment having the attributes. 
0076. The deployment environment may be a single 
machine, a networked computing environment, a cloud com 
puting environment, or a distributed computing environment. 
0077. The desired attributes may include scalability 
requirement including, but not limited to, processing speed, a 
fast machine, a machine having over three GHZ of processing 
power, a memory size, connection speed with another node, 
geographic location, a particular type of operating system, a 
virtual machine, a particular type of database, compatibility 
information, security features, and auditing features. 
0078 FIG. 7 is a flow diagram illustrating another process 
700 for deploying an application. The process may include 
providing a deployment tool at action 702, deploying an 
application expressing required capabilities at action 704, and 
finding a capability provider for the application based on the 
provider's own capabilities and capabilities that are propa 
gated to the capability provider at action 706. At action 705, 
whether a resolution in which the requirements are met is 
determined. If there is a resolution at action 705, the capa 
bilities satisfying the requirements are found and the deploy 
ment is continued at action 706. If not, the deployment is 
rejected at action 708. 
0079 Propagation Mechanisms 
0080. As discussed above, capabilities may be associated 
with other capabilities. For example, a capability model may 
model the capability and capability provider associations 
available in a plurality of application layers. A deployment 
tool may deploy an application on a certain application layer 
(or set of application layers) based on what capabilities might 
be available at that layer(s). 
0081. In some embodiments, a capability may be propa 
gated from one capability provider to another capability pro 
vider. A capability model may model the propagated capa 
bilities and the capability providers available in the plurality 
of application layers. A deployment tool may deploy an appli 
cation at a certain component based on both the component's 
capabilities and the component's propagated capabilities. 
0082 In some embodiment, a capability propagation 
mechanism may be provided. A capability propagation 
mechanism provides the decoupling and the robustness for 
distribution and deployment. The capability propagation 
mechanism is rich enough to describe, for example, that a 
base application layer uses not only that application, but the 
application as extended by particular other applications pro 
viding custom workflow tasks or other deployed data and/or 
behaviors. For example, a business process management 
application may use not only the business process manage 
ment engine (application), but that engine extended by par 
ticular other applications providing custom workflow tasks or 
other deployed data and behaviors. The business process 
management application may provide basic workflow engine 
and other basic capabilities. But, the work flow engine is 
extensible. Specific workflow processes may be deployed to it 
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and the work flow engine may also be extended with custom 
activities and custom tasks (e.g., send an e-mail, call java 
code, etc.). An architect may create additional applications 
that build workflow in and customize the applications to do 
specific things. So, in the business process management sce 
nario, for a given workflow process, an application may seek 
to use the workflow engine, but may also seek to use a work 
flow engine extended by a custom task. In addition, the capa 
bility of a custom task or application deployed in the same 
environment with the workflow engine may propagate to the 
workflow engine so now the capability can be satisfied by the 
workflow engine, too, allowing for richer relationships. 
I0083. The propagated capabilities may be effected via 
multiple propagation mechanisms including, but not limited 
to, service/reference relationships, factory relationships, and/ 
or component extension points. These relationships are dis 
cussed in more detail below. 
I0084 FIG. 8A is a schematic diagram illustrating a ser 
vice/reference relationship for composite 810 for propagating 
capabilities. Component 811 uses a service 817 provided by 
component 813 resulting in reference 819. Thus, component 
811 is wired to component 813. Composite 810 has a com 
posite application description which may specify that any 
capabilities provided by component 813 should be propa 
gated to component 811. The reference 819 provides the 
propagation 850 of capabilities from component 813 to com 
ponent 811. Alternatively, the deployment tool may incorpo 
rate metadata that describes that such service/reference wires 
are propagation edges. 
I0085 FIG. 8B is a schematic diagram illustrating a exten 
sion point relationship for component group 820 for propa 
gating capabilities. Component 821 is extensible and has an 
extension point 829. Component 823 may be an extension of 
component 821 and may be dynamically attached 825 to the 
extension point 829 via extension 827. Component 821 can 
thus offer an extension point 829, and also can acquire capa 
bilities of component 823 (or other extensions). In an embodi 
ment, component 821 states in metadata that it acquires capa 
bilities of component 823. Accordingly, capabilities of 
component 823 are propagated 829 to the component 821. 
Alternatively, the deployment tool may incorporate metadata 
that describes that such extensions of extension points are 
propagation edges. 
I0086 FIG. 8C is a schematic diagram illustrating a factory 
relationship for factory group 830 for propagating capabili 
ties. Component 833 defines a factory, which is a generic, 
data-driven component. Component 831 is data deployed as a 
component. The data of component 831 may include capa 
bilities for configuring component 833, but because compo 
nent 831 is data, component 831 has no run-time and, thus, 
would not have a reference to a service, or the ability to 
provide a service itself. When component 831 is deployed, 
component 833 acquires capabilities of component 831 (at 
835) resulting in a propagation 850 of capabilities provided 
by component 831 to component 833. Alternatively, the 
deployment tool may incorporate metadata that describes that 
Such factory relationships as propagation edges. 
I0087 FIG.9 is a schematic diagram 900 illustrating appli 
cation deployment in an environment with propagated capa 
bilities. Application layer 901 includes one or more compo 
nents 902, 904. The application layer 901 may express a 
requirement 903 for a component 909 having a plurality of 
capabilities. The plurality of capabilities may be provided by 
the component 909, or may be propagated to component 909 
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from other components 921, 931, 941. The related compo 
nents 921, 931, 941 may be based on an extension point 
relationship (921), a service/reference relationship (931), 
and/or a factory relationship (941). A deployment tool 905 is 
operable to determine the component 909 that either has the 
plurality of capabilities itself or via propagation from other 
components 921,931, 941. The components 921, 931, 941 
may be located at the same or different application layers 920, 
930, 940 with respect to the component 909. 
0088. By way of example only, application layer 901 may 
express a requirement for a first and second capability. Com 
ponent 909 may provide the first capability itself, and may 
acquire the second capability via extension point propagation 
from component 921 at layer 920, service/reference point 
propagation from component 931 at layer 930, or factory 
propagation from component 941 at layer 940. Thus, compo 
nent 909 may provide the required first and second capabili 
ties to application layer 901. 
I0089 FIG. 10A is a schematic diagram 1000 illustrating 
capability propagation for a plurality of components and a 
variety of capability propagation mechanisms. Component 
1002 may be data deployed as a component, and component 
1004 may be a factory component. Components 1002 and 
1004 are related via a factory propagation relationship 1003, 
and capabilities of component 1002 are propagated 1050 to 
factory 1004. Component 1006 may use a service provided by 
component 1004. Thus, capabilities from component 1004 
may be propagated 1050 to component 1006. Component 
1008 may be extensible by component 1006. Thus, the capa 
bilities of component 1006 may be propagated 1050 to com 
ponent 1008. Because of the chain of relationships, the capa 
bilities provided by component 1002 may be propagated to 
component 1008. 
0090 FIG. 10B is a schematic diagram illustrating com 
ponent deployment using capability propagation mecha 
nisms. Note that 1008 is the same component as in FIG. 10A. 
Component 1020 requiring parameters from component 
1002, capabilities from component 1004, and/or capabilities 
from component 1006 may be deployed at component 1008. 
Component 1008 provides these capabilities through a plu 
rality of propagation mechanisms. 
0091 FIG. 11 is a schematic diagram 1100 illustrating 
capability propagation. In some embodiments, capabilities 
may be propagated from the deploying application layer 
through the already deployed application layer. A deployment 
tool may effect this propagation. 
0092. Application 1101 includes components 1102 and 
1103. Application 1106 includes components 1104 and 1105. 
Component 1103 provides capability 1106 and requires 1111 
factory 1110. Component 1102 requires 1121 a factory 1120 
with a capability 1106. Component 1105 extends component 
1104 through an extension point relationship 1108. Compo 
nent 1104 has a factory 1120, and component 1105 has a 
factory 1110. 
0093. If application 1101 were to deploy onto the applica 
tion 1116, capability 1106 may be propagated from compo 
nent 1103 through factory relationship 1112 to component 
1105. Component 1106 may then be propagated through the 
extension point relationship 1108 to component 1104. Thus, 
component 1104 now has a factory 1120 with a capability 
1106, and the deployment of application 1101 onto applica 
tion 1116 would succeed. 

0094. While various embodiments have been described 
above, it should be understood that they have been presented 

May 10, 2012 

by way of example only, and not limitation. Thus, the breadth 
and scope of a preferred embodiment should not be limited by 
any of the above described exemplary embodiments, but 
should be defined only inaccordance with the claims and their 
equivalents for any patent that issues claiming priority from 
the present provisional patent application. 
0.095 For example, as referred to herein, a machine or 
engine may be a virtual machine, computer, node, instance, 
host, or machine in a networked computing environment. 
Also as referred to herein, a networked computing environ 
ment is a collection of machines connected by communica 
tion channels that facilitate communications between 
machines and allow for machines to share resources. Network 
may also refer to a communication medium between pro 
cesses on the same machine. Also as referred to herein, a 
server is a machine deployed to execute a program operating 
as a socket listener and may include Software instances. 
0096 Resources may encompass any types of resources 
for running instances including hardware (such as servers, 
clients, mainframe computers, networks, network storage, 
data sources, memory, central processing unit time, Scientific 
instruments, and other computing devices), as well as Soft 
ware, Software licenses, available network services, and other 
non-hardware resources, or a combination thereof. 
0097. A networked computing environment may include, 
but is not limited to, computing grid systems, distributed 
computing environments, cloud computing environment, etc. 
Such networked computing environments include hardware 
and software infrastructures configured to forma virtual orga 
nization comprised of multiple resources which may be in 
geographically disperse locations. 
0.098 Various terms used herein have special meanings 
within the present technical field. Whether a particular term 
should be construed as such a “term of art, depends on the 
context in which that term is used. “Connected to,” “in com 
munication with or other similar terms should generally be 
construed broadly to include situations both where commu 
nications and connections are direct between referenced ele 
ments or through one or more intermediaries between the 
referenced elements, including through the Internet or some 
other communicating network. “Network.” “system.” “envi 
ronment, and other similar terms generally refer to net 
worked computing systems that embody one or more aspects 
of the present disclosure. These and other terms are to be 
construed in light of the context in which they are used in the 
present disclosure and as those terms would be understood by 
one of ordinary skill in the art would understand those terms 
in the disclosed context. The above definitions are not exclu 
sive of other meanings that might be imparted to those terms 
based on the disclosed context. Words of comparison, mea 
Surement, and timing Such as “at the time.” “equivalent.” 
“during.” “complete and the like should be understood to 
mean “substantially at the time.” “substantially equivalent.” 
“substantially during.” “substantially complete.” etc., where 
“Substantially’ means that such comparisons, measurements, 
and timings are practicable to accomplish the implicitly or 
expressly stated desired result. 
0099. Additionally, the section headings herein are pro 
vided for consistency with the suggestions under 37 CFR 1.77 
or otherwise to provide organizational cues. These headings 
shall not limit or characterize the invention(s) set out in any 
claims that may issue from this disclosure. Specifically and 
by way of example, although the headings refer to a “Tech 
nical Field, such claims should not be limited by the lan 
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guage chosen under this heading to describe the so-called 
technical field. Further, a description of a technology in the 
“Background is not to be construed as an admission that 
technology is prior art to any invention(s) in this disclosure. 
Neither is the “Brief Summary' to be considered as a char 
acterization of the invention(s) set forth in issued claims. 
Furthermore, any reference in this disclosure to “invention' 
in the singular should not be used to argue that there is only a 
single point of novelty in this disclosure. Multiple inventions 
may be set forth according to the limitations of the multiple 
claims issuing from this disclosure, and Such claims accord 
ingly define the invention(s), and their equivalents, that are 
protected thereby. In all instances, the scope of Such claims 
shall be considered on their own merits in light of this disclo 
sure, but should not be constrained by the headings set forth 
herein. 

What is claimed is: 
1. A system for deploying an application, comprising: 
a deployment tool stored in program memory; and 
a processor element operable to execute the deployment 

tool, the processor element in communication with the 
program memory, 

wherein the deployment tool is operable to deploy an appli 
cation expressing a requirement for a first capability 
associated with a second capability, and to find a first 
capability provider providing the first capability, 
wherein the second capability is provided by a second 
capability provider, and 

wherein the second capability is dynamically associated 
with the first capability provider. 

2. The deployment system of claim 1, wherein the appli 
cation comprises one or more components. 

3. The deployment system of claim 1, wherein the deploy 
ment tool is further operable to deploy a plurality of compo 
nents each expressing one or more requirements for one or 
more first capabilities associated with one or more second 
capabilities, and to find the one or more first capability pro 
viders that have acquired the one or more second capabilities 
for each of the plurality of components, 

wherein the one or more second capabilities are provided 
by one or more second capability providers. 

4. The deployment system of claim 1, wherein the deploy 
ment tool is further operable to dynamically propagate the 
second capability from the second capability provider to the 
first capability provider. 

5. The deployment system of claim 4, wherein the deploy 
ment tool is further operable to record new metadata causing 
propagation of the second capability from the second capa 
bility provider to the first capability provider. 

6. The deployment system of claim 5, further comprising 
deploying a new component that provides the new metadata. 

7. The deployment system of claim 1, wherein the first and 
second capability providers are functionally independent. 

8. The deployment system of claim 1, wherein the second 
capability provider is located at a different application layer 
than the first capability provider. 

9. The deployment system of claim 1, wherein the second 
capability is dynamically propagated to the first capability 
provider via a dynamic metadata layer. 

10. The deployment system of claim 9, wherein the 
dynamic metadata layer includes information describing an 
interrelationship between the first and second capability pro 
viders. 
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11. The deployment system of claim 9, further comprising 
a capability model stored in a data storage element, wherein 
the processor element is further in communication with the 
data storage element. 

12. The deployment system of claim 11, wherein the 
deployment tool is further operable to record information in 
the capability model. 

13. The deployment system of claim 11, wherein the capa 
bility model stores information related to the dynamic meta 
data layer. 

14. The deployment system of claim 13, wherein the capa 
bility model comprises a database of capabilities and associ 
ated capability providers available in the deployment system. 

15. The deployment system of claim 13, wherein the 
deployment tool finds the first capability provider providing 
the first capability associated with the second capability by 
accessing the stored information related to the dynamic meta 
data layer from the capability model. 

16. The deployment system of claim 1, wherein the deploy 
ment tool is further operable to prevent the application from 
being deployed when its deployment would result in unsatis 
fied capability requirements. 

17. The deployment system of claim 1, wherein the deploy 
ment tool is further operable to deploy the application to one 
or more nodes associated with the first and second capability 
providers. 

18. The deployment system of claim 1, wherein the first 
and second capabilities are used to describe extension points 
and/or extensions of the extension points. 

19. The deployment system of claim 1, wherein the second 
capability is propagated to the first capability provider using 
extension point propagation. 

20. The deployment system of claim 1, wherein the second 
capability is propagated to the first capability provider using 
factory relationship propagation. 

21. The deployment system of claim 1, wherein the second 
capability is propagated to the first capability provider using 
service/reference propagation. 

22. The deployment system of claim 1, wherein the second 
capability is required by a first component located at the 
application and is provided by a second component located at 
a same application layer, and wherein the second capability is 
propagated from the second component to the first compo 
nent through a separate application layer. 

23. The deployment system of claim 22, wherein the sec 
ond capability is propagated from the second component to a 
third component located at the separate application layer 
through a propagation relationship between the second and 
third components. 

24. The deployment system of claim 1, further comprising: 
a first set of one or more application layers; and 
a second set of one or more application layers; 
wherein the second set of application layers is deployed on 

the first set of application layers, and wherein the first 
and second capability providers are located at the first set 
of application layers, and wherein the application 
expressing the requirement for the first capability asso 
ciated with the second capability is located at the second 
set of application layers. 

25. A method for deploying an application, comprising: 
deploying, by a deployment tool, an application expressing 

a requirement for a first capability associated with a 
second capability, and to find a first capability provider 



US 2012/01 17539 A1 

providing the first capability, wherein the second capa 
bility is provided by a second capability provider, and 

wherein the second capability is dynamically associated 
with the first capability provider. 

26. The method of claim 25, wherein the application com 
prises one or more components. 

27. The method of claim 25, wherein the method further 
comprises deploying a plurality of components each express 
ing one or more requirements for one or more first capabilities 
associated with one or more second capabilities, and finding 
the one or more first capability providers that have acquired 
the one or more second capabilities for each of the plurality of 
components, 

wherein the one or more second capabilities are provided 
by one or more second capability providers. 

28. The method of claim 25, wherein the method further 
comprises dynamically propagating the second capability 
from the second capability provider to the first capability 
provider. 

29. The method of claim 28, wherein the method further 
comprises recording new metadata causing propagation of 
the second capability from the second capability provider to 
the first capability provider. 

30. The method of claim 29, wherein the method further 
comprises deploying a new component that provides the new 
metadata. 

31. The method of claim 25, wherein the first and second 
capability providers are functionally independent. 

32. The method of claim 25, wherein the second capability 
provider is located at a different application layer than the first 
capability provider. 

33. The method of claim 25, wherein the second capability 
is dynamically propagated to the first capability provider via 
a dynamic metadata layer. 

34. The method of claim33, wherein the dynamic metadata 
layer includes information describing an interrelationship 
between the first and second capability providers. 

35. The method of claim 33, wherein the method further 
comprises a capability model stored in a data storage element, 
wherein the processor element is further in communication 
with the data storage element. 

36. The method of claim 35, wherein the method further 
comprises recording information in the capability model. 

37. The method of claim 35, wherein the capability model 
stores information related to the dynamic metadata layer. 

38. The method of claim 37, wherein the capability model 
comprises a database of capabilities and associated capability 
providers available in the deployment system. 

39. The method of claim 37, wherein the method further 
comprises finding the first capability provider providing the 
first capability associated with the second capability by 
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accessing the stored information related to the dynamic meta 
data layer from the capability model. 

40. The method of claim 25, wherein the method further 
comprises preventing the application from being deployed 
when its deployment would result in unsatisfied capability 
requirements. 

41. The method of claim 25, wherein the method further 
comprises deploying the application to one or more nodes 
associated with the first and second capability providers. 

42. The method of claim 25, wherein the first and second 
capabilities are used to describe extension points and/or 
extensions of the extension points. 

43. The method of claim 25, wherein the second capability 
is propagated to the first capability provider using extension 
point propagation. 

44. The method of claim 25, wherein the second capability 
is propagated to the first capability provider using factory 
relationship propagation. 

45. The method of claim 25, wherein the second capability 
is propagated to the first capability provider using service? 
reference propagation. 

46. The method of claim 25 wherein the second capability 
is required by a first component located at the application and 
is provided by a second component located at a same appli 
cation layer, and wherein the second capability is propagated 
from the second component to the first component through a 
separate application layer. 

47. The method of claim 46, wherein the second capability 
is propagated from the second component to a third compo 
nent located at the separate application layer through a propa 
gation relationship between the second and third compo 
nentS. 

48. The method of claim 25, further comprising: 
deploying a second set of one or more application layers on 

a first set of one or more application layers, wherein the 
first and second capability providers are located at the 
first set of application layers, and wherein the applica 
tion expressing the requirement for the first capability 
associated with the second capability is located at the 
second set of application layers. 

49. Logic for deploying an application, the logic being 
embodied in a computer-readable medium and when 
executed operable to: 

deploy an application expressing a requirement for a first 
capability associated with a second capability, and to 
find a first capability provider providing the first capa 
bility, wherein the second capability is provided by a 
second capability provider, and 

wherein the second capability is dynamically associated 
with the first capability provider. 

c c c c c 


