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1 PATTERN ID-CARD

Name

Front-End in E-SOA

Abstract

This pattern is a ref
and Runtime Tools for E-SOAO
Concretely, it focuses on the functionalities
provided by software components that are
responsible for the design and execution of
artefacts devoted to the NEXOF presentation
(front-end) concern All the architectural
choices made by this pattern are related to
the decomposition into three functional
aspects: accessing to and adapting SFERs,
composing SFERs and engineering SFERSs.
I n addition, t he Age
component, covers the cross-cutting aspect
that has to do with the provision of contextual
information (what is the device, browser,
network, location, etc.) needed to adapt
automatically the interaction to different
computing platforms, users or environments.

Level

Abstract

Type

Functional

Key Concerns

Presentation

Credits

EzWeb
MyMobileWeb
FAST

Contact

JOSE MANUEL CANTERA FONSECA
(Imcf@tid.es)
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2 PROBLEM DESCRIPTION

The evolution of web-based interfaces is a testimony of the progress achieved
to improve service usability. However, existing, web-based service front-ends,
are far from completely meeting end-user expectations. Most applications and
information portals nowadays are still based on monolithic, inflexible, non-
context-aware, non-customizable and unfriendly Uls. As a consequence end-
users do not really benefit from the advantages promoted by service orientation
in terms of modularity, flexibility and composition. In addition service front-ends
are constructed in an ad-hoc manner and with the absence of formal
engineering methods and tools that could accelerate the time to market.

In recent years business IT systems and information portals on the Internet
have increased their complexity to adapt to the demanding, and at the same
time volatile, business and end-user requirements. This complexity has derived
in an enormous effort to integrate, adapt and evolve applications and contents
in order to satisfy user needs and expectations. The final results are severe
penalizations in time to market with a subsequent big business impact.

Service Oriented Architectures ( SOAs) , w h
between applications, business logic and contents are starting to be used to

alleviate these problems. Nonetheless, SOAs remain focused on service to

service communications and automating service composition (using BPM

technologies) on the backend layer.

SOA front-ends are still based on monolithic and non-customizable user
interfaces and portals that invoke, when needed and in ad-hoc manner,
backend services and processes. In this scenario services do not feature a
Afacedo to human users, as they reside on a

Existing approaches such as Internet mash-ups are valid in the short term, but
unsustainable in the long term. The main issue is the restricted functionality of
the Ul which is limited to the combination of simple content rather than
application functionality. High dependency on the underlying computing
infrastructure is also a limiting factor. Changes in the original wrapped
applications, in the back-end services, or in the portal infrastructure may cause
a failure in the Ul and render user service interaction unusable.

The reality is that nowadays users cannot actually benefit from the potential
advantages provided by SOA in terms of composition, flexibility, customization
and adaptability in a contextual manner. We advocate a next generation SOA
front-end technology where users should be able to create their own
applications by combining different pieces without any help from IT experts or
deep knowledge about the underlying infrastructure. There are very good
reasons to do so:

e IT systems and Internet applications nowadays are still designed and
implemented taking as a reference the most common use cases and
situations. Catering for more specific needs is, in many cases,
commercially not viable. When it is, it almost always leads to increased
complexity of the application and the interface, leaving less proficient
users out.
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e The traditional specify, design, implement, test and deploy lifecycle is
no longer sufficient to capture the rapidly changing user needs and
requirements. Users are increasingly dependent on IT systems and, at
the same time, more knowledgeable about the problems they want to
solve and how to tackle them. They hold a very valuable knowledge and
some of them are willing to devise new solutions if they are given the
means to do so. Traditional tools and methods raise the bar too high for
non-IT-aware users in order to be able to contribute new solutions.

These are well recognised Web 2.0 principles that are still not adequately
supported by current service front-ends and engineering tools. Providing
solutions tailored to users needs and allowing them to contribute their
knowledge and creativity represents a huge potential yet to be unleashed.
Service front-end is the best place to do so, since it is the layer that imposes the
least IT knowledge requirements on the user and is the one closest to the user
and the problem to be solved.

Therefore, it is necessary to devise a new SOA front-end capable to provide an
environment which empowers end-users to easily use, customize, contribute,
enhance and compose services coming from different providers. Furthermore,
users should be able to create their own applications by combining different
pieces without any help from IT experts or deep knowledge about the
underlying infrastructure.

In addition the new generation SOA front-end should embrace the Web 2.0
principles, exploiting user 6 m knowlddgee ct i ve
Service front-ends should be in charge of knowledge capture and further
exploitation, as they are the architectural components that deal with user

i nteraction. Thus, new challenges appear
gathering, representation and integration with formal knowledge. At this respect

an important research topic is the seamless integration between ontologies

(formal semantics) and folksonomies (light semantics).

Once the user knowledge has been properly extracted it should be exploited to
enrich context-awareness, to personalize the user-service interaction and to
improve existing processes or derive new ones.

From the engineering point of view, the development of context-aware service
front-ends is insufficiently supported by existing methodologies and tools.
Instead, user interfaces are designed manually for service interfaces and
business processes. This fact calls for the need to develop new technologies
and tools that simplify and accelerate the development of context-aware service
front-ends. Such front-ends will adapt seamlessly to the target environment,
providing a harmonized user experience in every device, network or situation.

From the business and enterprise applications perspective, the adoption of new
generation service front-ends is also challenging. Traditional monolithic user
interfaces will be phased out by advanced environments based on services
front-end composition and customization. In addition employees will start to be
seen as an essential piece of systems. Tools and technologies for exploiting
collective knowledge will start to appear. Last but not least, engineering
departments will need to incorporate new paradigms supporting the
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development of applications that adapt seamlessly to each environment and
situation.

From our point of view, the challenges explained in the previous section call for
the need to user-centric SOAs based on a new generation of service front-end
technologies. Such technologies will enable the massive deployment of services
on the Internet, driven by the following guiding principles:

e End-Users Empowerment, enhancing traditional user-service
interaction by facilitating the selection, creation, composition,
customization, re-use and sharing of applications in a personalized
operating environment.

e Seamless Context-Aware Useri Service Interaction. New generation
service front-ends should have the capability to detect contextual
information, to represent it, to manipulate it, and to use it to adapt
seamlessly to each situation, supporting human users in a more
effective, personalized and consistent way. Novel engineering tools and
methods should be devised in order to support context-aware service
front-ends.

e Universal Collaborative Business Ecosystems. Enterprise systems
should incorporate advanced user-centric, context-aware front-ends to
enable their employees and other stakeholders to exploit, and share their
extensive domain expertise, and their thorough business knowledge.
Employees, customers, developers and providers will collaborate to
create and improve enterprise applications, sharing, reusing, changing
and combining existing context-aware components (services, contents,
things...).
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3 FUNCTIONAL REQUIREMENTS

Here after a subset of the conceptual model is reported. The defined concepts
are necessary for the description of the functional requirements. These are here
reported because they are not completely covered by the current version of the
NEXOF Conceptual Model. Once the model will be completed and
consolidated, this part could be also removed from this section.

The following diagrams are used to introduce the basics concepts and their
relationships before providing their textual definition.

SFE Component Description

<<hosted>> $:|

Ul Component 0.*
1

1 0..*
<<hosted>> g] <<component>> ]
SFE Component SFE Catalogue
interacts \ 1.

/V V\ L
<<hosted>> <<hosted>> $:|
SFE Resource $:| SFE Mashup

L 0..*
+containerOf
User SFE Workspace
0.* 1 owns 0.*
1.*
<<component>> $:|
SFE Mashup Platform
<

0.*

Figure 1 Front-End in E-SOA Conceptual Model

e Service Front-End Component: a SFE Component is a Ul Component
that makes it possible the interaction between a human user and one or
several software services. SFE Components can be registered in a SFE
Catalogue, making them available to other potentially interested users.

e Service Front-End Component Description: This concept represents all
the metadata that allows to describe a SFE Component, thus enabling its
registration in a SFE Catalogue.

e Service Front-End Catalogue: a registry that holds descriptions about
different SFE Components. Such components can be used and
composed by different users. A SFE Catalogue enables the selection
and discovery of SFE Components within a SFE Mashup Platform.
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e Service Front-End Resource: this concept represents a kind of SFE
Component that plays also the role of a Software Component within the
NCI (Ul Component).

SFE Resources can be standalone, full applications or gadgets
(according to the terminology introduced by EzWeb) ready to be
composed with other SFE Resources, yielding to SFE Mashups.

e Service Front-End Mashup: A SFE Mashup is a SFE Component which
is the result of the composition of two or more SFE Resources. In this
context composition means that the different SEE Resources are capable
to interchange data between them and to react accordingly to such data
interchange.

e Service Front-End Workspace: A SFE Workspace acts as the container
of a SFE Mashup. A SFE Workspace is created and owned by a user.
Mash-up Designers create new SFE Mashups within a SFE Workspace.
End users interact with SFE Mashups through a SFE Workspace.

e Service Front-End Mashup Platform: A SFE Mashup Platform allows
users to compose, share and to access to SFE Mashups registered in
one or more SFE Catalogues and contained in one or more SFE

Workspaces.

The following use-case diagram shows the functional requirements that this
pattern meets.

Des&Runtime: createU! Des&Runtime:deploy Des&Runtime:startAgent
System
createSFEMashup deploySFER
‘ startAgentForSFER T

Mashup Designer
createSFER

Administrator
undeploySFER | ‘
SFER Designer
stopAgentSFER Des&Runtime::stopAgent

; ; —(  accessSFEMashup
End User configureMonitoringPolicy v

R D
O
% 2
SFE Publisher | External Agent
|
Comren D

Des&Runtime::subscribeEvent Des&Runtime::getLoggedData Des&Runtime::sendMessage

Figure 2 Functionalities provided by the Front End in ESOA
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e createSFER: this functionality enables the creation of SFE Resources. It
is a refinement of the generic functionality createUIComponent provided
by the Designer and Runtime Tools (DRT) pattern.

e accessSFER: this functionality allows users to interact with SFE
Resources. This is a specific functionality introduced by E-SOA Front-
End pattern and hence it is not related to any functionality of the DRT
pattern.

e deploySFER allocates computational resources for the SFER which
refines the deploy functionality provided by the DRT pattern. For
example, consider a SFE Resource which it is a Java-based Web
Application. The deploySFER functionality would be achieved by
copying a WAR file and the addition of a new application context in the
container configuration files.

e startAgentForSFER starts an agent that realizes the SFER which
refines the startAgent functionality offered by the DRT pattern. In fact
this functionality puts into execution a SFE Resource. Once this
operation has finished the SFE Resource is ready to be accessed.

For example, consider a SFE Resource which it is a Java Servlet-based
web application. Provided that such a SFE Resource has been formerly
deployed, the startAgentForSFER functionality would be achieved by
starting the container (Tomcat) (if not formerly running) and enabling the
corresponding web application.

e undeploySFER frees the computational resources of the NCI needed for
its execution. This functionality refines the undeploy functionality
provided by the DRT pattern. In the Java-based Web Application
example this operation would correspond to the deletion of the war file.

e stopAgentSFER that stops the corresponding agent that realizes the
SFER. It refines stopAgent from the DRT pattern. In the Java-based
Web Application example this operation would correspond to the
disablement of the application context within the Java container.

e createSFEMashup: this functionality makes it possible the creation of
SFE Mashups. It includes two other functionalities (createWorkspace
and composeSFERs) which are part of the solution described on
Section 5. This is an specific functionality introduced by this pattern and
hence it is not related to any functionality of the DRT pattern.

e accessSFEMashup: this functionality allows users to interact with SFE
Mashups . It includes two other functionalities (selectWorkspace and
wireSFERS) which are part of the solution described on Section 5. This
is an specific functionality introduced by this pattern and hence it is not
related to any functionality of the DRT pattern.

e publishSFEComponent: this functionality allows a user to publish a
SFE Component in a SFE Catalogue. From the point of view of this
pattern, publishing a SFE Component means that the SFE Component is
registered in the SFE Catalogue, and hence it is ready to be used by
users of the SFE Mashup Platform. This is an specific functionality
NEXOF-RA AFP7-216446 At emp | at e Frent-EndioEBSOAAO AXer si on 1102411 A Page
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introduced by this pattern and hence it is not related to any functionality
of the DRT pattern.

e unpublishSFEComponent: this functionality allows a user to unpublish
a SFE Component in a SEE Catalogue. From the point of view of this
pattern, unpublishing a SFE Component means that the SFE Component
Is unregistered in the SFE Catalogue, and hence it is no longer available
to be used by users of the SFE Mashup Platform. This is an specific
functionality introduced by this pattern and hence it is not related to any
functionality of the DRT pattern.

e getLoggedData: this functionality corresponds to the generic
functionality of the same name described by the DRT pattern, applied to
the specific case of Service Front-Ends.

e sendMessage: this functionality corresponds to the generic functionality
of the same name described by the DRT pattern, applied to the specific
case of Service Front-Ends.

e subscribeEvent: this functionality corresponds to the generic
functionality of the same name described by the DRT pattern, applied to
the specific case of Service Front-Ends.
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4 NON-FUNCTIONAL QUALITIES (QUALITY ATTRIBUTES)

Availability +
Integrability +
Modifiability (Adaptation to new +
operating environments)

Modifiability =~ (Extension  of +
capability)

Reusability +
Usability +

Security (Isolation) -

Resource Efficiency -

4.1 Rational

This pattern is a refinement of the A Desi gner and RuitOiAme Tool
one. Concretely, it focuses on the functionalities provided by software

components that are responsible for the design and execution of artefacts

devoted to the NEXOF presentation (front-end) concern. Particularly, it refines

the flJI Designeroand the fJI Runtimedcomponents.

The architectural choices that have been made by this pattern describe a part of
the SOA front-end infrastructure at a very high level of abstraction and can be
specialized to realize more specific architectural solutions.

All the architectural choices made by this pattern are related to the
decomposition into three functional aspects: accessing to and adapting SFERS,
composing SFERs and engineering SFERSs:

e the MSFER Access Platformo provides the runtime infrastructure that
allows to access to and to adapt SFERs.

e the FSFE Mashup Platformoenables the design and runtime execution of
composite applications (front-end mash-ups) made from different and
connected SFERSs supplied and adapted by the SFER Access Platform.

e the MSFER Authoring Toolo facilitates the engineering, authoring,
designing and testing of SFERs.

It is noteworthy to note that, in the proposed architecture, composite front-
ends (mash-ups) are optional. This means that SFERs can be potentially
accessed in the context of a mash-up or on an individual basis. This
decision has been taken to consider independent, stand-alone front-end
applications that would not benefit so much from being mashed-up.

In addition, t h €ontéxt of Use Managero ¢ 0 mp, @aversithie cross-cutting
aspect that has to do with the provision of contextual information (what is the
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device, browser, network, location, etc.) needed to adapt automatically the
interaction to different computing platforms, users or environments.

The proposed pattern aims to improve the integrability of service front-ends.
Indeed, front-end mash-ups are an enabler to make separately developed
SFERs work correctly together. Likewise, for the same reasons, fExtension of
Capacityoand reusability are also improved.

The A F r -&nd in E-S O A gattern enables the development of user interfaces
capable to adapt to different computing platforms, users or environments, thus
fAdaptation to new operating environmentso is positively affected.
Additionally, the usability of the system is increased as the adaptation
processes will be aimed to provide a harmonized user experience across
multiple devices or modes of interaction.

Nonetheless, the front-end mash-up approach has security issues, particularly
with respect to the isolation of components. As the different SFERs within a
mash-up are typically executed under the same client platform (for example a
web browser), sensitive information can be exposed between SFERs or denial-
of-service attacks can be performed by malign SFERs.

Additionally, the proposed pattern (if mash-up is used) impacts negatively on
the fresource efficiencya Indeed, each SFER is not aware of the operative
status of the other SFERs and this can jeopardize the application of ad hoc
resource allocation policies that allows the optimization of the resources usage.

Final, the architectural choice that separates the mash-up layer from SFER
access layer improves the availability of the system, as SFERs can be
accessed even if mash-ups are not available for any reason.
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5 ASSUMPTIONS

This section describes the context where the proposed pattern is applicable.

<<subsystem>> C
Front End ~
IR_FrontEnd

+sendMessage(a: Agent, m: Message)
+notifyEvent(e: Event)

+isAuthorized()

+assignCR()

Figure 3 Functionalities required by the Front End Subsystem

At the level of abstraction that this pattern is specified assumptions can not be
made explicit. Assumptions will be made explicit in the patterns that describe
how to realize the main components introduced by the present pattern. Thus,
the only assumptions that can be mentioned are the required interfaces needed
by the pattern which are those concerned with messaging, security,
virtualization and monitoring (see the IR_FrontEnd interface).

Below it is summarized the description of the functional assumptions (in terms
of high level functionalities) of the pattern and their rationale:

e sendMessage: this functionality is needed to allow Service Front-Ends
to communicate with other components with the NCI. For example, a
SFE Resource that needs to send a message to a backend service in
oder to perform an operation or to get some data or information.

e notifyEvent: this functionality needs to be present and implemented by
those components interested in receiving events of interest coming from
the Service Front-End NEXOF infrastructure.

e isAuthorized: The Service Front-End infrastructure needs this
functionality in order to perform user authentication and authorization.

e assignCR: The Service Front-End infrastructure needs this functionality
in order for the assignment of the computational resources need to
support SFE Components.

At the level of abstraction addressed by this pattern we have not identified any
functional assumptions.
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6 SOLUTION

The diagram below shows the architectural choices made by the pattern to
desi gn an fEnrtoet-Ema It istreducetie components and their
provided and required interfaces.

> <<subsystem>> O
IR_FrontEnd Front End
IP_FrontEnd
+sendMessage(a: Agent, m: Message)
+notifyEvent(e: Event) +accessSFER(sfer: SFE Resource)
+isAuthorized() +accessSFEMashup(sfem: SFE Mashup, sfew: SFE Workspace)
+assignCR() +createSFER(): SFE Resource

+create SFEMashup(): SFE Mashup
+deploySFER(sfer: SFE Resource)
+undeploySFER(sfer: SFE Resource)
+startAgentForSFER(sfer: SFE Resource): Agent
+stopAgentSFER(a: Agent)
+unpusblishSFEC(sfecd: SFE Component Description)
+publishSFEC(sfecd: SFE Component Description)
+sendMessage(a: Agent, m: Message)
+getLoggedData()

+subscribeEvent(et: EventType)
+configureMonitoringPolicy()

Figure 4 The Front-End subsystem (provided and required interfaces)

g SFER Access Platform I:I:I;:I SFE Mashup Platform

E ContextOfUse Manager E SFER Authoring Tool

Figure 5 Components of the Front-End subsystem and their dependencies
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Indormastion Socicty
e

4

E-SOA Front-End

O

N

IR_Security

SFER Access Platform

IP_Messaging

o

IP_Monitoring

o

—O

IP_SFER_AcdessPlatform

+accessSFER(

©
IP_SFE_ContextOfUse

+getContextOfUse()

IR_Resource

+assignCR()

>7

IR_Resource ~ 'R_Messaging IR_Notify
ContextOfUse Manager
| IP_Monitoring
( +getLoggedData()

IR_Security
+isAuthorized()

SFE Mashup Platform

+subscribeEvent(et: EventType)
+configureMonitoringPolicy()

IP_Messaging

b

IP_SFER_Management

+undeploySFER(sfer: SFE Resource)
+startAgentForSFER(sfer: SFE Resource): Agent
+stopAgentSFER(a: Agent)

+deploySFER(sfer: SFE Resource)

IP_Management

O

IP_UIDesignerTool

IP_UIRuntime

O

IP_UlIDesignerTool

O

IP_FrontEnd

+accessSFER()
+accessSFEMashup()
+create SFER()
+create SFEMashup()
+deploySFER()
+undeploySFER()
+startAgentForSFER()
+stopAgentSFER()
+unpusblishSFEC()
+publishSFEC()
+sendMessage()
+getLoggedData()
+subscribeEvent()
+configL®AonitoringPolicy()

IR_UIDesignerTool
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+sendMessage(a: Ul Agent, m: Message) IR FrontEnd
+sendMessage()
+notifyEvent()
A\ — +sAuthorized()
) . +assignCR()
L IR_Security
IP_SFEC_Publication [ —
- +isAuthorized()
+publishSFEC()
+unpublishSFEC() O
) C IR_UIRuntime
IR_Messaging IP_SFE_MashupPlatform )
+sendMessage (a: Agent, m: Message) +create SFEMashup(): SFE Mashup IR_Notify SFER Authoring Tool IP_SFER_AuthoringTool
+accessSFEMashup(sfem: SFE Mashup) - +createSFER(): SFE Resource
+createWorkspace(): SFE Workspace +notifyEvent(e: Event)
+selectWorkspace(sfew: SFE Workspace)
+composeSFERS()
+wire SFERs()
Figure 6 Front-End in E-SOA Pattern
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6.1 Component Descriptions
The components of the architecture are described as follows:
6.1.1SFER Authoring Tool

N SFER Authoring Tool

. O

IR_SFER_AuthoringTool
IP_SFER_AuthoringTool

+sAuthorized()
+deploySFER(sfer: SFE Resource) +createSFER(): SFE Resource
+undeploySFER(sfer: SFE Resource)

+startAgentForSFER(sfer: SFE Resource): Agent

+stopAgentSFER(a: Agent)

+publishSFEC(sfecd: SFE Component Description)

+unpublishSFEC(sfecd: SFE Component Description)

Figure 7 SFER Authoring Tool component (provided and required interfaces)
This component enables a developer to create Service Front-End Resources.
The exposed operations are:

Provided Operations

| create SFER): SFE Resource

This operation represents the functionality that allows the development of
new SFE Resources.

Required Operations
] isAuthorized()

This operation is required to check if the user has permissions for
creating a new SFE Resource.

| deploySFER ( sfer: SFE Resource )

The component requires this operation from the SFER Access Platform
in order to ask for the deployment of a recently created SFE Resource.

| startAgentForSFER  ( sfer: SFE Resource ) : Agent

The component requires this operation from the SFER Access Platform
in order to ask for the execution of a recently created and deployed SFE
Resource, for example for testing purposes.

| stop Agent SFERa: Agent)

This operation is required to stop the execution of a SFE Resource. For
instance, this operation can be used to stop an old version of a SFE
Resource that it is going to be replaced by a new one that needs to be
tested.

] undeploySFER ( sfer: SFE Resource )

This operation is required to undeploy a SFE Resource. For instance,
this operation can be used to remove an old version of a SFE Resource
that it is going to be replaced by a new one that is about to be tested to

be tested.
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] publishSF EC(sfecd: SFE Component Description)

The component requires this operation from the SFE Mashup Platform in
order to register new SFE Resources within the SFE Catalogue, making
them available to the users of mash-ups.

] unpublishSF EC(sfecd: SFE Component Description)

The component requires this operation from the SFE Mashup Platform in
order to unregister a SFE Resource.

6.1.2SFE Mashup Platform

O SFE Mashup Platform
IR_SFE_Mashup_Platform

0O

+accessSFER(sfer: SFE Resource)
IP_SFE_MashupPlatform_All

+getContextOfUse(e: Evidence): Context Of Use
+sendMessage(a: Agent, m: Message)
+assignCR() +create SFEMashup(): SFE Mashup
+isAuthorized() +accessSFEMashup(sfem: SFE Mashup)
+notifyEvent(e: Event) +createWorkspace(): SFE Workspace
+selectWorkspace(sfew: SFE Workspace)
+composeSFERS()
+wire SFERS()
+configureMonitoringPolicy()
+getLoggedData()
+subscribeEvent(et: EventType)
+publishSFEC(sfecd: SFE Component Description)
+unpublishSFEC(sfecd: SFE Component Description)
+sendMessage(a: Agent, m: Message)

Figure 8 SFE Mashup Platform component (provided and required interfaces)

It is the component which implements the runtime infrastructure that allows
users to compose SFE Resources to yield to SFE Mashups.

The exposed operations are:
Provided Operations
] publishSFEC ( sfecd: SFE Component Description )

It allows to publish a new SFE Component which metadata are those
provided by the SFE Component Description passed as parameter.

] unpublishSFEC ( sfecd: SFE Component Description )

This operation is intended to unpublish a SFE Component which
metadata are those provided by the SFE Component Description passed
as parameter.

| createSFEMashup () : SFE Mashup

This operation is concerned with the creation of a new SFE Mashup by
the user.

] accessSFEMashup (sfem:S FE Mashup ,sf ew:SFE Workspace )

This operation represents the functionality that allows a user to access
and to interact with a SFE Mashup within a SFE Workspace.

| createWorkspace (): SFE Workspace

This functionality allows the creation of SFE Workspaces that will serve
as containers for SFE Mashups.
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