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1 PATTERN ID-CARD

The ID-Card of this pattern is the following:

Name

Abstract

Level

Type

Key Concerns

Credits

Contact

Service Discovery

Describes the main elements related to
discovering services according to some
requirements coming from users.

Abstract

Functional Pattern, Non-Cross-Cutting Pattern

Services, Discovery, Composition

Fco. Javier Nieto (ATOS)

Fco. Javier Nieto (ATOS)
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2 PROBLEM DESCRIPTION

When creating Business Processes, it is necessary to identify those services
which will be part of the process, as the process is a set of activities which may
be implemented by services.

In the context of an enterprise, this task may be quite simple, in the case that
developers decide to use only those services inside the company boundaries or
a set of know and limited services. But, when developers decide (or need) to
use external services (without limitations), this task may be much more
complicated.

If we think about the Internet of Services context, where there are a huge
amount of services out there (available and ready to be used) and we only know
some requirements we want a service to fulfil, the task of discovering and
selecting services becomes really complicated, and it is almost impossible to
carry it out manually.

Another problem is that having a set of requirements may not be enough. When
the list of candidates is very large, which criteria should be followed, or how to
understand that a service is better than another one?

Because of these problems, it is necessary to define a way for supporting
developers when looking for services, providing means to compare services,
detect when a service fulfils requirements and rank services depending on
userso. needs

As there are several approaches for performing service discovery, there is
another problem related to the way to include all of them in the Reference
Architecture. Because of the important differences between approaches, it is
not possible to present only one pattern for discovery, so we have decided to
define an abstract pattern for service discovery, which will be concretized by
each approach.
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3 FUNCTIONAL REQUIREMENTS

Creating business processes is a very complex activity which may involve
performing a lot of tasks. Depending on the method to be followed during the
development, those tasks may be different, but there is one task which any
method should include: discovering services.

Even if a set of services to be used is known, it is important to check whether
more useful services are available. For that reason, this pattern is presented as
a way to perform this activity.

As there are many ways to perform discovery, this pattern is defined as an
abstract one. There will not be a direct implementation of the pattern, but a set
of different alternatives which perform service discovery following different
approaches.

Since the scope of the pattern is much focused, the number of functionalities
offered is low:

e createProcess: this functionality enables the creation of Process
Components. It is a high level functionality which may involve performing
several tasks.

e discoverServices: this functionality looks for a set of services which
meet a set of requirements. It may be simple or complicated, depending
on the approach to follow.

<<include>>
-_----------------

Business Process Developer

In this picture, we assume that there will be an actor, named Business Process
Developer, who will be creating a Business Processes (or Process
Components). The functionality createProcess is a high level functionality
defined in the E-SOA pattern, and performing discovery will be one of the
activities to be done while creating Process Components.

NEXOF-RA AFP7-216446 At e mp | at 2.0A8ervicesDisoomery Pattern AVersion 0.2 A P &% of@0

@creative
commons



NEXOF R

reference architecture

4 NON-FUNCTIONAL QUALITIES (QUALITY ATTRIBUTES)

This section provides an evaluation of some quality attributes, according to the
architectural decisions made for the pattern. The list of admitted quality
attributes has been extracted from the Quality Model for NEXOF-RA Pattern
Designing report [ref].

Availability =

Buildability -

Maintainability

Integrability

Interoperability

Modifiability

+| +| +| +

Adaptation to new operating
environments (Portability)

Performance (efficiency)

Recoverability +

Reliability

Resource Efficiency

Reusability

Scalability

Security

Testability

+| +| +| +| +

Usability

4.1 Rational

In the following text is described how the design choices of the
ServiceDiscovery component affect the quality attributes identified.

Some attributes (such as availability, performance, reliability, and resource
efficiency) are not affected by the decisions taken, since no mechanisms have
been included that take them into account, but the design does not affect them
negatively as well since the pattern is an abstract one.

Adaptability (Modifiability and Portability) A The pattern is abstract and it has
been produced according to those common points found in existing approaches
for service discovery. This means that the pattern is designed taking into
account that there can be different implementations and only those elements
found in all the detailed patterns for discovery have been included.

Integrability and Interoperability A Identifying the main interfaces is positive for

these non functional aspects. Moreover, keeping separated a component for
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managing the communication with Service Registries, make the pattern flexible
enough for interacting with any kind of Registry, encouraging interoperability.
These aspects could be improved exposing some interfaces as web services.

Reusability and Testability A Thanks to the usage of interfaces (including one
method for automatic discovery) and the inclusion of a GUI, it is easy to test and
reuse the ServiceDiscovery component in new contexts without too much effort.
There are simple mechanisms for performing interactive and non interactive
discovery for accessing the functionalities, so these aspects are affected
positively.

Scalability A In terms of approaches supported, the scalability of the pattern is
good, as this is an abstract pattern with only the basic elements. In terms of
number of calls to be executed, the design allows an implementation of the
components using threads, which would provide a good response time as the
number of clients increases.

Because of the abstract nature of the pattern, Buildability and Maintainability are
affected in a negative way. There are no enough details for building an
executable system with the pattern, although the design is compatible with any
approach to be applied for the implementation.

Finally, thanks to the interfaces related to security and monitoring components,
aspects such as security and recoverability are affected in a positive way, since
the external specialized components will be in charge of improving these
aspects and providing the required functionalities.
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5 ASSUMPTIONS

There are a few assumptions for the correct operation of the pattern because of
external dependencies. The required interfaces will give a better idea of the
required methods from external components.

One of the assumptions is related to the authorization. This pattern requires that
an external Security Component will provide the means to check usage
authorization of the components in the platform. The required operation for
doing this is:

] isAutorized()

The ServiceDiscovery component requires this operation from the tool
that manages the security of the system to check if the client has the
rights to access provided functionalities.

ServiceDiscovery
-
po4
IR_SD

+find{query: ServiceDescription)
+isAuthorized()
+notifyEvent{e: Event)

Another assumption is related to the relationship with Service Registries. It is
necessary to communicate with the repositories which contain the information
about available services. That communication will be performed through the
method:

] find (query : ServiceDescription ) :  Agent Description

Given a set of required characteristics related to the description of a
service, the registry will send those service specifications which match
with the received criteria.

When detecting errors and unexpected behaviours, it is possible to send events
notification and provide logging information. A Monitoring component will be
necessary to take advantage of these optional capabilities, fulfilling the required
interfaces for this purpose. The method for receiving notifications is:

| notifyEvent(e: Event)

Method necessary for receiving those events from the internal
components of the ServiceDiscovery, so the notifications may be re-sent
to those components subscribed.

Finally, there is an assumption about the operations available in the GUI.
Although it is not described in a very detailed way, we assume that the GUIs
involved will provide all the screens and controls needed in order to guarantee
the correct execution of the functionalities.
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6 SOLUTION

The diagram below shows the architectural choices made by the pattern to

design a fServiceDiscovery0i n t he cont ext of AEntner pri se
abstract pattern). It introduces the components and their provided and required

interfaces.

ServiceDiscovery
SDEngine SDGUI
@)
IP_SDellgine Busi Process Develop:

+findServices{reqs:\Requirement;

(]

©

1P_RM

+findServices(query: ServiceDescription) +startDiscovery()

+navigate(folder: RegigryBranch)

RegistryManager iscovery()

+findServices(regs: Requirements)
+getLoggedData()
+notifyEvent{e: Event)
+subscribeEvent(et: EventType
+configureMonitoringPolicy(actor\ Ackor, agerit: Agent, p []: Parameters)
IR_RM EventsManager P
+find{query: ServiceDescription
(query ption) IR_EM
+isAuthorized()
+notifyEvent{e: Event)
IP_SD IR_SD
+startDiscovery() +find{query: ServiceDescription)
+findServices(regs: Requirements) +isAuthorized()
+getLoggedData() +notifyEvent{e: Event)

+subscribeEvent(et: EventType)
+configureMonitoringPolicy{actor: Actor, agent: Agent, p []: Parameters)

The system also exposes provided and required interfaces to connect to other
systems.

6.1 Components Descriptions
The components of the architecture are described as follows:
6.1.1RegistryManager

This component is in charge of the communication between the rest of
components and the registry to be used. It will manage any connection and
specific issues depending on the king of registry to access.

The exposed operations are:
Provided Operations

] find Service (query : Service Description )
AgentDescription
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Given some details of a required service, it will return those services
received from the Registry, which match with the sent criteria, like a
OSELECT® in SQL databases

] navigate (folder : RegistryBranch ): Branch Content

This method is for getting the content of a concrete branch in the
Registry, assuming that the Registry structure can be navigated like a
tree.

Required Operations:
] find( query : ServiceDescription )

This component requires this functionality to connect with the registry
and retrieve information about available services matching some criteria.

6.1.2SDEngine

This component is the core of the ServiceDiscovery package. It enables an
assisted and automatic service discovery, depending on the requirements
defined. This component is able to perform matchmaking and ranking in
different ways, depending on the approach to follow, which may be based on
semantics, on keywords or in a combination of both.

The exposed operations are:
Provided Operations
] findServices (reqs: Requirements ): ServicesRanking

It performs a discovery according to the requirements received as input.
These requirements may be semantic descriptions and goals, some
keywords, incomplete service specifications or even templates.

6.1.3SDGUI

The SDGUI represents the Graphical User Interface which users will use in
order to perform an interactive service discovery. Users will provide
requirements, navigate the Registry and even receive rankings of services
through the SDGUI component.

The exposed operations are:
Provided Operations
] startDiscovery 0

It prepares the environment for carrying out an interactive service
discovery, creating the appropriate objects and setting up the GUI.
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6.1.4EventsManager

The

EventsManager centralizes any event which occurs inside the

ServiceDiscovery component, acting as the external interface for notifying
errors and general events to those external components which are subscribed.
It manages authorization and security issues as well.

The exposed operations are:

Provided Operations

i

startDiscovery §)

It checks authorization issues and performs a call to the SDGUI
component.

findServices  (regs : Requirements ) : ServicesRanking

It checks authorization issues and performs a call to the SDEngine
component.

getLoggedData()
It returns the data logged by this tool.
notifyEvent(e: Event)

This component requires this functionality to receive those events from
the internal components of the ServiceDiscovery component, so the
notifications may be re-sent to those components subscribed.

subscribeE vent (et: EventType )

It allows a client to subscribe its interests to a type of Event. The client
will be notified every time an Event of that type occurs.

configureMonitoringPolicy (actor: Actor, agent: Agent,
p[]: Parameters )

This operation configures the monitoring policies of the component. The
agent parameter allows to specify the concrete component to monitor if
the operation is called in a container (e.g. in the Service Runtime
Infrastructure Agent). The parameters allow to set up different policies 1
in form of metrics, quality of service parameters etc.d and events to be
monitored in the component. For example, it can be specified the style in
gathering data (push or pull), a time frame to gather statistics from the
component or the concrete QoS attributes to retrieve.

Required Operations

i

notifyEvent(e: Event)

This component requires this functionality to notify events to the clients
that have subscribed their interest though the subscribeEvent
method.

isAut horized()
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The component requires this operation from the tool that manages the
security of the system to check if the client has the rights to access
provided functionalities of the ServiceDiscovery component.

6.2 Functionality Descriptions
6.2.1StartDiscovery

Next picture shows how the components that participate in the realization of the
functionality interact. These are the steps related to an interactive discovery,
where user input is necessary for achieving the objectives.

A

: Business Process Developer
1 : startDiscovery()

: EventsManager : SDGUL : SDEngine : ReqistryManager SecurityManager

Reqistry. ‘

b : | 2:isAuthorized()

A N, T T ——— [
\ 3 H ' T

4 : startDiscovery() E

alt Approach Ji E
i S : Navigate Registry

6 : navigate()

- 7 : navigate()
SR, S— l i e ;
' 4 i ? '

[t s it e UG gl s g uie el e W) Wi el e el i e i W e I i e e I e I il e g WG iR S,

10 : Find by Reqlirements

11 : findServices()

12 : findServices() s
ES

17 : Find by $eavch

18: ﬁndIServices()

B e
: «

The first step is to confirm the authorization for performing the operation and,
later, the execution will depend on the way the user wants to discover services:

¢ Navigate through the registry, in order to see all the services published,
in an ordered way;

e Set some requirements and let the Service Discovery Engine to find and
select those services which are considered the best candidates for
fulfilling the requirements;

e Set some simple characteristics expected from the candidate services, in
order to do a simple filtering in the Registry (as if it was a database).

Both Registry and SecurityManager are external components or subsystems
which fulfil the required interfaces related to security and the access to registry
contents.
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