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Executive summary

SOA4AIl is promoting a new service world scenario, in which billions of parties expose
services catering to every type of user. As with information on the WWW, these services will
be discovered and consumed on-line. In order to achieve this scenario, several important
challenges must be overcome. These include not only making so many services available
on-line, but also permitting their efficient consumption by users lacking a technical
background.

One consequence of a service world containing such a large number of services is that the
task of finding the most suitable service for each particular case will be especially complex.
While having many options to choose from is a benefit that we want to take advantage of, it
involves the necessity of having an efficient way of interacting with the appropriate services,
and in the most suitable (i.e., personalised, as we will see) fashion, in order to fulfil the
desires of service consumers.

The Service Consumption Platform, the design of which is the scope of this deliverable,
follows the WSMO approach towards service consumption, tackling the issue of finding the
right services by allowing service consumers to define Goals that will be used to facilitate the
discovery of previously semantically enhanced services. This method of interacting with
services by expressing objectives in abstract fashion is, in light of the vast number of
services involved, much more efficient than directly browsing service repositories.

In addition to that approach, and in line with the actual tendency in the Web nowadays, the
Service Consumption Platform stresses the idea of personalisation. This involves considering
not only the location of bespoke processes that might meet users’ needs but also considering
how existing services might be tailored to do so. The Service Consumption Platform
emphasizes the characteristic of personalisation by applying customized constraints to the
services, thanks to the use of formalised and structured contextual factors.

From the point of view of life cycle of services, consumption plays a central role: Services are
previously semantically annotated in the Service Provisioning Platform, and the consumption
of those can be analysed later on. It is also worth noting the presence of the Service
Consumption Platform within the SOAJ4AIl Studio, which will provide some useful
infrastructure services and also user interface components that will enable a holistic look and
feel for the several platforms of the work package.

In this deliverable, we review and describe the different architectural components that we
foresee as necessary in order to cover the functionality that we expect the platform to have,
focusing on the issues that we have highlighted in this summary (personalisation of services
by means of context, goal configuration, integration within the SOA4AIl Studio). We believe
that by following the design covered by this deliverable, the development of a fully functional
Service Consumption Platform as envisaged by SOA4All will be possible.

© SOAA4AIl consortium Page 9 of 54



SOA |, _?;

AW SOA4AIl -FP7 — 215219 D2.2.1 Service Consumption Platform Design i

1. Introduction

1.1 Structure of the Document
This deliverable is structured in the following way:

« Chapter 1 provides introductory explanations for the deliverable, addressing the
purpose and motivations for the Service Consumption Platform within the project
(Section 1.2), also placing this platform in context with the rest of architectural
components of the project (Section 1.3), and with the Use Case work packages
(Section 1.4).

e Chapter 2 provides the functional specifications  of the Consumption Platform,
defining and classifying the main functionalities that it will support (Section 2.1) and
the main use cases for end-users (Section 2.2).

e Chapter 3 provides the technical specifications, starting from an overview of the
architecture and its components, showing how these are necessary in order to
provider the functionalities identified in the previous chapter.

e Chapter 4 focuses on the various layers of the architecture, defining for each single
component low-level specifications  on their internal structure and the services they
need to expose.

* Chapter 5 reports the conclusions of the deliverable.

1.2 Purpose and Motivation

SOAA4AIl is proposing a new paradigm where billions of services will be available for the
users to interact with them. Thus, in order to enable an interaction with the right services,
amongst a huge number of them, we will need an easy-to-use platform that allows service
consumers to discover and invoke the services they desire.

The current deliverable addresses the design of this Service Consumption Platform. This
platform will be responsible for the invocation and execution of semantically enhanced
services provided by the Service Provisioning Platform, which is itself described within other
deliverables [8][11].

Regarding service discovery, the Service Consumption Platform will have to enable its users
(in this case, SOA4AIl “service prosumers” —as they can act both as service providers and
service consumers— when acting with their role of consumers) to efficiently find the services
that fulfil their needs. In deliverable D2.1.2 [8], we address how the service modelling tools to
be developed in this project will make a large humber of services available, by dealing with
two different WSMO-variants of plain full WSMO [2]: WSMO Lite [4] and MicroWSMO [5].
This way, traditional Web services (including SOAP-based [1] and RESTful services [6]),
enriched with semantic annotations, will be available in our platform.

Therefore, the new service consumption paradigm that SOA4AIll is promoting has also to
take into account the new versions of WSMO, and thus our platform will find the right
services based in the annotations made in the Service Provisioning Platform. A key
requirement for this platform will be enabling a proper mechanism with which the users can
find their desired services. As we understand it, the WSMO approach of defining Goals — in
several ways that we will address later on — will be the most efficient method to find the
proper services. Especially if we take into account that there will be a huge number of them,
preventing users from just browsing through a directory to find the ones that satisfy their
needs. It is worth noting, however, that the use of Goals by non-technical service consumers
within the platform will be transparent for them, as they won’t even need to know what a Goal
is nor the formalisms that lie underneath. A Goal will be a conceptual artefact that we will use

© SOAA4AIl consortium Page 10 of 54
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in the backend to capture user requirements, enabling the discovery and consumption of
services for them, but the non-technical user won't be interested in the machinery that
permits it, so we will abstract him from these technical issues.

Additionally, Service Consumption, as envisaged by SOA4AIl, will stress the importance of
the user, facilitating a personalised access to the services. This is, we believe, not only a
specific characteristic of our project, but a global tendency of the Internet. The average user
in the Web today needs to experience a personalised access to the Web sites and
applications he interacts with, therefore enhancing the default settings of applications with
data and configurations relevant to him. Between the numerous examples that can be found
all across Internet, we can highlight the proliferation of personalised home sites, such as
iGoogle' or netvibes?, but also the fact that many other Web applications of different kinds
treat user configuration as one of their most prominent characteristics. The approach of
SOA4AIl towards personalisation of services will be to use contextual factors to apply
customized constraints to the services.

Furthermore, in the light of Web 2.0, the user is important not only as an individual, but also
we have to consider him as part of a social network that determines his experience. Social
network sites, such as Facebook® or Linkedin*, to name a few, place the user in context with
his connections. As a result, the actions of Web 2.0 users are conditioned by their presence
in their social network. New services are taking into account the fact of users being in a
community, and in a similar fashion SOA4AIl will address this issue, by considering the
information that comes from the community as a particular case of contextual information
used to modify the characteristics of a given service.

We believe that the issue of personalisation is of major importance in the context of SOA4AIl,
where there will be a large number of users who have specific individual goals to be
addressed by the combination of certain functionalities, amongst those provided by a vast
amount of services. Giving the users the chance to experience those services in a
customised fashion will be key in order to permit them fulfil their desires more suitably. One
could argue that in this scenario it can be extremely difficult to discover and adapt exactly the
functionalities that a service consumer may need. In fact, the number and heterogeneity of
services and user needs and contexts in SOA4All is an issue for complexity. However, the
use of formalised and structured contextual information [10] will permit the desired adaptation
to occur in an organised fashion.

To sum up, the Service Consumption Platform is a key architectural component of SOA4AIl
in order to enable a world where a huge number of services will be available to be
consumed. The Service Consumption Platform design covered by this deliverable will satisfy
the motivations explained herein, which are of major importance to reach the ambitious
objectives of the project.

1.3 Alignment with the Overall SOA4All Architecture

We describe here the alignment of the Service Consumption Platform with the SOA4All
architecture defined in work package 1, and with the rest of architectural components of the
project. Being the Service Consumption Platform part of the SOA4AIl Studio [20], many
characteristics about its integration are similar to the other platforms (i.e., Provisioning [8][11]
and Analysis [14]) which conform the SOA4AIl Studio, but we will also explicitly address and

! http://www.google.com/ig
2 http://www.netvibes.com/
3 http://www.facebook.com/

* http://www.linkedin.com/
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point out those details regarding the particular platform being described in this deliverable.
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Figure 1: Service Consumption Platform within the SOA4All Architecture

In Figure 1, a high-level view on the overall SOA4All architecture is depicted. The SOA4AIl
Studio stands there as the user gateway to SOA4AIl, providing a Web-based interface for
service provisioning, consumption and analysis. The Service Consumption Platform is
therefore a central architectural component of SOA4All, enabling the interactions of users
with the service world as service consumers.

In turn, the SOA4AIl Studio is integrated with the rest of architectural components of the
project through the Distributed Service Bus (DSB) described in WP1 [21], depicted as a
cloud in the figure, meaning that from the user’s perspective, the DSB appears as a cloud of
services.

The Service Consumption Platform will provide the means for consuming services previously
annotated with the languages defined within WP3. In particular, it will support interactions
with WSDL-based services annotated with WSMO-Lite [4], and with RESTful services
annotated with MicroWSMO [5]. By using those languages, and through the integration
components previously addressed, it will be possible to use the resources that the other work
packages make available, such as performing service discovery (WP5) or dealing with
composite execution of services (WP6).

Finally, integration of the Service Consumption Platform within the other SOA4AIl Studio
building blocks will be possible thanks to the SOA4AIl Studio Infrastructure Services and Ul
Components [20]. We will leverage those integrating services in order to show a holistic
graphical user interface, but also to achieve tasks that are common to all of the platforms
within the SOAJ4AIll Studio, such as managing user profiles or interacting with the repositories
in Semantic Spaces.

© SOAA4AIl consortium Page 12 of 54
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1.4 Alignment with the Use Case Work Packages

Achieving the objectives of SOA4All requires the delivery of a service consumption interface
which is tuned to the skills and tasks of our target users. The long-term aim of SOA4All is to
open up service consumption to everyone, yet at first instance our target users are those
found in the SOA4AIl case studies (WP7-9).

Within the current deliverable we shall focus on those aspects of the case studies most
relevant to its work — namely the consumption of services.

1.4.1 End-user Integrated Enterprise Service Delive ry Platform

WP7 End-User Integrated Enterprise Service Delivery Platform use case focuses in the EU
Services Directive that targets at facilitating and harmonizing the consumption and
provisioning of services within the EU. “Service” in this context means all sorts of economic
services and includes consulting, construction, maintenance, advertising, tourism, etc. The
Directive’s vision is “to make progress towards a genuine Internal Market in Services so
that, in the largest sector of the European economy , both businesses and consumers
can take full advantage of the opportunities it pre sents” . By supporting the development
of a truly integrated Internal Market in Services, the Directive will help realize the
considerable potential in terms of economic growth and job creation of the services sector in
Europe. For this reason, the Services Directive is a central element of the renewed Lisbon
Strategy for growth and jobs. Moreover, by providing for administrative simplification, it also
supports the better regulation “agenda”. Besides simplifying, accelerating and unifying the
administrative processes of all member states, a special focus is on providing services
between multiple administrations within a single state or between different states. This
requires establishing new communication mechanisms between service providers and
administration offices. A major element to accomplish the simplification of administrative
procedures from the constituent’s point of view is to install so-called single points of contact
at the administrations that are responsible for guiding the constituent throughout the entire
process and to provide as much help and information as is necessary.

Let us now enumerate the main requirements that we have identified as relevant to the work
package

e This scenario specifies more specific user profiles (i.e., users with some domain
specific skills in areas of business, economy such as a civil servant) than WP8 and
WP9 scenarios. Since such users have limited skills such as:

« Basic WWW skills, able to navigate hyperlinks, fill WWW pages, communicate via
email, including document attachments, etc. (for the customer point of view)

* Not a trained IT professional, background in public administration or regulations (civil
servant i.e., public administrator)

the consumption platform requires considering them by providing tools ease-of-using.
More specifically civil servants require to:

* retrieve and consume services by using natural language e.g., structured query
interface where the civil servant can specify functionality of the service and some
context parameters

* browse descriptions of services in order to discover functionalities they require (e.g.,
by browsing services that are eligible to register business)

« select services (from a list of service specifications) that are relevant (e.g., the
cheaper service)

e customize atomic and composite (process-based) services e.g., by feeding

© SOAA4AIl consortium Page 13 of 54
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information from service specifications (say documents required) to the Customer via
email

* bookmark its favorite atomic and composite services
In addition administrators should:

« edit/explore details of (atomic or composite) services according to a graphical
representation of profiles and processes. It will make them

o Easy to edit/annotate (by browsing ontologies and dragging/dropping concept
descriptions), score, comment suggested solutions

0 Easy to share the templates created, together with specifications about the
context in which the solution works (helpful for customers with close profiles)

Finally, the scenario attached to WP7 requires to consider context by

e adapting services. For instance potential solutions of the natural language request
“Open a new business in Paris within EC” should be an adaptation of solutions of the
request “Open a new business in Madrid within EC”. The context applicable could be
specified as: “For privately owned businesses opening wholly-owned retail
subsidiaries in another European country”.

In general, the case study focuses on a software-facilitated service at the top level which
hides an administrative process stringing together pure Web services and human-enacted
services. The role of the service consumption platform within this work package will be the
support of the consumption of these Web services and their personalisation to the specific
circumstances of each customer. Ease-of-use is achieved by hiding complexity and
appropriate design of representations and tool interfaces, this depends on the profile of
target end users and the complexity of the target processes.

1.4.2 W21C BT Infrastructure

WP8, BT W21C Infrastructure case study aims to provide user-friendly facilities for advanced
service discovery, annotation, compaosition, consumption and monitoring using the existing
Web21c infrastructure [22] and BT's newly acquired Ribbit platform®, exposing core BT
communication capabilities. The first scenario is about designing a simple application by
composing existing services, and the second scenario is about enabling bulk resellers to
implement innovative business ideas using unbranded services provided by BT, or to
integrate said services into their business processes.

The Service Consumption Platform will be used by the different profiles stipulated in the case
study: (i) “Telecom service enthusiasts”, and (ii) “Telecom and social network entrepreneurs”.
Both of them will be, supposedly, more technically advanced than the civil administrators and
customers from the previous case study, but at the same time, they might not have a deep
technical background and still want to interact with services as consumers. Ease-of-use in
the Service Consumption Platform is therefore a strong requirement, as lightweight methods
for discovering and interacting with services are needed.

In terms of generic functionality, we have the following requirements towards the platform:

1. Different (and light) ways of finding the right services, which satisfy the needs of the
users who interact with the platform.

2. Interacting with personalised services, and also ranked following contextual factors.

3. Usable without knowledge of ontologies, WSDL or programming languages.

> http://www.ribbit.com/
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4. Web browser-based, drag and drop easy to use interface.

Therefore, the purpose of the Service Consumption Platform within this work package will be
to support the process of consuming services in a manner reflecting the personal
requirements of the users. Compared to the previous case study, here the technology is
more complex and the services are mostly technology-based, which makes this case study
equally challenging in terms of end user interface and tool facilities.

1.4.3 C2C Service eCommerce

The WP9 Use Case is focused on the definition of one holistic and real-world oriented C2C
eCommerce framework, providing an easy way for end users to use third party services
offered through the framework and enabling them to build eCommerce applications. To
convert the vision into reality, a C2C service platform under design must be capable to
provide discovery facilities and support users with the integration and composition of these
services

The potential user of C2C platform will be rather not searching for individual services (e.g., a
credit card approval service), but for complete solutions to address his/her business needs
(e.g., services to run Web shop): the platform will allow users to customize these services as
per their individual requirements, execute them, but also easily integrate these services into
their own already existing environments

More in detail, the WP9 end-user is going to use the consumption platform for the goals of
finding services and executing them. WP9 will develop a “service broker” based on the
Seekda platform adapting their discovery and adaptation process with the Consumption
Platform services. This would provide the means of searching for both traditional and
semantically annotated Web services.

From a technical point of view, the end-user will be interacting with a dedicated GUI
specifically developed within WP9, in order to have a coherent framework. Such GUI will be
invoking the Consumption Platform Services.
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2. Service Consumption Platform: Overall View

In this section, we will specify the main functionalities that the Service Consumption Platform
is going to support (Section 2.1). We will also specify a set of intended use cases (Section
2.2) within the platform, so we will be able to refer to them when describing each of the
components.

2.1 List of Functionalities

We cover here the main characteristics of the Service Consumption Platform from the
perspective of the functionalities that it will support.

We can identify five main areas of functionalities:

1. Goal manipulation. This group of functionalities is related to how end-users will be
able to create and access goals: this can happen by choosing pre-defined goals from
a repository, or to express them in natural language style or through the use of
keywords. It is also possible to define “parametric” goals that can be completed by
end-users according to their needs.

2. Personalisation. This area covers all such aspects related to how the Platform will
grant a personalised access to end-users. Personalisation can be in terms of a
dynamic customisation of the elements that the platform displays to an end-user (i.e.,
the list of suggested goals for him), and in order to achieve this the Consumption
platform will need to store and to retrieve contextual information with other SOA4All
Studio components.

3. Service discovery and invocation . The core group of functionalities that the
platform will offer to end-users is related to discovery and to invocation of services,
either by relying on a goal or by selecting a particular service.

4. User Feedback. This group of functionalities allows users to express their feedback
on goals (and retrieve it) thanks to various techniques such as tagging (assigning
relevant keywords to them), evaluations (associating textual comments to them) or
ratings (to express their usefulness in a scale).

5. Support. Finally, some support functionalities are required in order to import and to
browse taxonomies (hierarchical structures of terms that will be used to classify
services and Goals).

The following Table 1 summarizes the aforementioned functionalities that the Service
Consumption Platform will offer for each of the five areas identified — we provide a unique 1D
for each functionality for future cross-referencing:

Func. Function Area Description

ID

F#01 Goal manipulation Retrieve Goals from a repository

F#02 Store Goals into a repository

F#03 Lightweight completion of Goals

F#04 Users will be able to express their desires in plain
language.

F#05 Personalisation Retrieve context information from platform-based
storage
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F#06

F#07

F#08

F#09

F#10

F#11

F#12

F#13

F#14

F#15

F#16

F#17

F#18

F#19

F#20

F#21

F#22

F#23

Service discovery and
invocation

User Feedback

Support

Request context information from the Recommendation
Manager component

Set up a context-specific filter for supporting service
discovery/composition

Set-up a context-specific filter for finding suitable
templates of service composition

Set-up a context- and template-specific filter for finding
suitable service components.

Use available recommendations to personalise the
experience of the user within the platform

Retrieve recommendations from the Recommendation
System by providing user’s contextual information

Discover services that satisfy a Goal
Invoke services automatically by relying on a Goal
Invoke a service choosing from a list of services

Interact with services with instructional assistance
(wizards)

Ability to associate tags to Goals

Ability to retrieve Goals by selecting tags
Ability to rate Goals

Ability to retrieve Goal ratings

Ability to produce reviews on Goals
Ability to retrieve Goal reviews

Browse through a taxonomy and select several
categories

Ability to import an external taxonomy

Table 1: List of Service Consumption Platform functionalities

In order to better define how these functionalities will be offered to end-users, the following
picture (Figure 2) depicts an initial mockup version of the platform. For instance, the focus on
Goal manipulation can be recognised by the presence of Goals within the platform (even
though the wording will be rephrased to abstract when possible the use of Goals and the
machinery that supports the platform). These are used (and hence the “Run” button in the
mockup) to discover and invoke services (third set of functionalities), and the resulting
consumption, and also the group of “Popular Goals” will be personalised to better satisfy the
needs of the users (second set of functionalities). User feedback is present in the stars
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(ratings) of the Goals, and also because it is possible to check the comments on them, and
the tags associated to them, or provide new ones. Finally, support for taxonomy browsing
through categories is also depicted in the left navigation panel.

— SOA4ALL Studio

New Goal ~ Wizard Help

lConsumpfion\llProvisioning\llMoniforing\lGool Visualisnfion\
My Goals

K% — Weather Goal ————

” Use this Goal to find Siéz
now the weather in

Popular Goals different places and

SOGO(% future dates. Service "Weather Inc.

% **** "The weather forecast
Where for tomorrow in Dublin
Browse Categories is:Rainyl :-) 10 °C
T Today |v| When
A
Sport Tomorrow Run
’ Tourism — Other 6oal —————eer — Was service useful?
} Trave + Yes/No (Rank, Comment,
Inspect)

Search:
T — Other Goal !

eather
tomarrow? "l_
Wizard +

created with Balsamig Mockups - www balsamig.com

Figure 2: Service Consumption Platform Mockup

2.2 Description of Envisaged Use Cases

In this section, we show the main use cases envisaged for the platform, which are in line with
the vision and functionalities previously depicted. These will be useful in the next section,
when we describe the components of the platform, as we will refer to these use cases from
there.

Some use cases are related to handling predefined Goals found through taxonomy browsing
(Uc#01) or with a natural language query (Uc#02) or by selecting tags (Uc#03), and the
modification of those is also envisaged (Uc#04). Other use cases treat the adaptation of the
platform to suit the user needs (Uc#05) as well as the adaptation of the services themselves
(Uc#07). Another use case in the platform is the support for feedback on Goals (Uc#06). The
actual discovery of services and their selection is another use case (Uc#08), as well as using
a wizard to consume them (Uc#09). Finally, support for importing a new taxonomy is also
expected (Uc#10).

The following Table 2 summarises these use cases and shows which functionalities are
required in order to support each of them:

Use Case Ild  Description Func. Required
Uc#01 Direct Goal invocation, found via Goal taxonomy F#01, F#03, F#12,

browsing F#13, F#22
Uc#02 Direct Goal invocation, found via NLP query F#04
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Uc#03 Finding Goals through browsing tags F#17

Uc#04 Modification of Goal, and invocation F#02

Uc#05 Platform adaptation F#10, F#11

Uc#06 Feedback on Goals F#16, F#17, F#18,
F#19, F#20, F#21

Uc#07 Service adaptation F#05, F#06, F#07,
F#08, F#09

Uc#08 Discovery of services and choosing which one to F#12, F#14

invoke
Uc#09 Use of wizards to consume services F#15
Uc#10 Import taxonomy F#23

Table 2: List of use case descriptions

In order to describe the use cases, we will refer to a set of artefacts that will be part of them.
For instance, a taxonomy to categorize de Goals will be needed (GTax), as well as several
different Goals (G1, G2,... Gn), which will be WSMO Goals described in WSML. Other
artefacts will be Web services (WS1, WS2), WSDL- and REST-based, as well as the
semantic enrichments of those (SWS1, SWS2) in WSMO-Lite and MicroWSMO. A tag cloud
(GTagC) that reference the Goals will be needed too, and for a particular Goal we will refer to
its ratings (G1_r), comments (G1 _c) and tags (G1_t). Another elements are a natural
language query (Query), and a WSML ontology (Ontl) and a particular concept from it
(Concl) that will be used to refine a Goal description. Regarding the users, we will refer to
different profiles (Profl, Prof2) in order to address personalisation issues in the platform.

In Table 3, we summarize the list of artefacts that we will refer to in the use cases:

Artefact Id

GTax
G1l
G2

Gn
GTagC
SWsS1
WS1
SWS2

WS2
Query
Ontl
Concl

Description

Goal taxonomy
Goal
Goal
Goal
Goal
Goal tag cloud

SWS
WS
SWS

WS

Natural language query
Ontology

Concept

Type

UNSPSC
WSML
WSML
WSML
WSML
RDF

WSMO-
Lite/MicroWSMO

WSDL/REST

WSMO-
Lite/MicroWSMO

WSDL/REST
String

WSML
WSML
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Profl User profile Profile
Prof2 User profile Profile
Glr Ratings RDF
Gl c Comments RDF
Gl t Tags RDF

Table 3: List of use case artefacts

For each of the ten use cases that we intend to cover, we give a brief description, referring to
the artefacts, inputs and outputs involved in each of the steps. In Annex A, we also show a
very schematic use case diagram and a sequence diagram per use case.

2.2.1 Use Case #1: Direct Goal Invocation, found vi a Goal taxonomy browsing

A user browses a taxonomy of Goals GTax, until he finds and selects one that is suitable for
him (G1), and the Goal is opened. The user completes the missing information and invokes
the Goal. He gets the result personalised to his needs.

Artefacts : GTax, G1, G2...Gn, SWS1, WS1
Input : Taxonomy of Goals (GTax)
Output : Results from the execution of a service (WS1)

2.2.2 Use Case #2: Direct Goal Invocation, found vi a NLP query

A user queries the platform in natural language (Query) and is presented with a list of
suitable Goals (G1...Gn). He chooses one of them (G1) and completes it and invokes it as
before.

Artefacts : GTax, G1, G2...Gn, SWS1, WS1, Query
Input : Natural language query (Query)
Output : Results from the execution of a service (WS1)

2.2.3 Use Case #3: Finding Goals through browsingt ags

A user selects some tags from the tag cloud (GTagC), and a list of Goals matching that
criteria is presented, and he chooses one of them (G1).

Artefacts : G1, G2...Gn, SWS1, WS1, GTagC
Input : Tag cloud for Goals (GTagC)
Output : Selected Goal (G1)

2.2.4 Use Case #4: Modification of Goal, and Invoca tion

A user modifies an open Goal (G1) from the component GUI view and in the code. He adds a
new ontology (Ontl) concept to the Goal (Concl). He saves the Goal and invokes it.

Artefacts : G1, G2, SWS1, WS1, Ontl, Concl
Input : Goal (G1) + ontology (Ontl)
Output : New Goal (G2) + Results from the execution of a service (WS1)

2.2.5 Use Case #5: Platform adaptation

A user is presented with some recommended Goals. He invokes a Goal and the platform will
recommend new services. He logs out and another user with a different profile logs in. He is
presented with a different set of recommended Goals.

Artefacts : G1, G2...Gn, SWS1, WS1, Profl, Prof2
Input : User profiles (Profl, Prof2), user interactions
Output : Adapted platform
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2.2.6 Use Case #6: Feedback on Goals

A user has an open Goal (G1), and checks the comments made on it (G1_c), the global
rating it has (G1_r), and the associated tags (G1_t). He also rates, comments on and tags
the Goal.

Artefacts : G1,G1 r,G1 c,G1 t
Input : Ratings (G1_r), comments (G1_c) and tags (G1_t)
Output : Updated ratings (G1_r), comments (G1_c) and tags (G1_t)

2.2.7 Use Case #7: Service Adaptation

The service the user plans to invoke is adapted according to its particular context.

Artefacts : GTax, G1, WS1, Profl
Input : Goal (G1), user profile (Profl)
Output : Context based consumption of a service (WS1)

2.2.8 Use Case #8: Discovery of services and choosi  ng which one to Invoke

A user applies a Goal (G1) to discover services, and then he chooses which one to interact
with (SWS1).

Artefacts : G1, SWS1, SWS2, WS1, WS2
Input : Goal (G1)
Output : Results from the execution of the selected service (WS1)

2.2.9 Use Case #9: Use of Wizards to consume servic es

A user applies a Wizard to find and define a Goal and consume a service.

Artefacts : G1, SWS1, WS1
Input : Wizard selections
Output : Results from the execution of a service (WS1)

2.2.10 Use Case #10: Import taxonomy

A user imports a new taxonomy (GTax) in order to use it within the platform.

Artefacts : GTax
Input : External taxonomy (GTax)
Output : Loaded taxonomy (GTax)
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3. Service Consumption Platform Design Overview

In this section, we will cover the main technical details and characteristics of the Service
Consumption Platform. We begin with an overview on its general architecture in Section 3.1,
and then address the main technical details in Section 3.2. We will cover each of the
architectural components in detail in Section 4.

3.1 Architecture Overview

In Section 1.3, we have addressed the main characteristics of the project, focusing on the
most relevant issues for the SOA4AIl Studio, and which are the roles of the different
platforms and components involved in it. It is worth noting the central position of the Service
Consumption Platform within the lifecycle of services. It is in this platform where the users
interact with the services as “service consumers”, discovering and invoking them, after the
necessary annotations to services have been provided in the Service Provisioning Platform,
and taking place the analysis of these executions both at runtime and after finished.

Figure 3Error! Reference source not found. highlights how the Service Consumption
Platform makes use of the Infrastructure Services provided by the SOA4AIl Studio. These, in
turn, make use of the underlying architectural components and resources provided by WP1
as part of the SOA4AIl Runtime, including the different repositories in Semantic Spaces,
where the relevant data will be stored.

The figure represents five major logical layers, which are defined at a logical level in the next
subsections, containing different components of the platform.:

- Goal Manipulation Manager , which stresses the importance of Goals and enables
their use within the platform.

- Personalisation Manager , which uses contextual factors in order to provide a
personalised experience to users.

- Service Discovery and Invocation Manager , which deals with the interactions of
users with the platform to consume services.

- User Feedback Manager , which supports ways for the users to provide feedback on
the Goals.

- Taxonomy Support Manager , which provides additional resources to deal with
taxonomies..
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Figure 3: Service Consumption Platform Architecture Overview

Components shown within each layer are actual software components: their detailed
functionalities, input/outputs and the way they communicate with each other is detailed into

Section 4. Additionally, as shown in Figure 3Error! Reference source not found.

, the

Consumption Platform is accessing information from the following repositories in Semantic
Spaces, as we will see:

e Goal Repository, where the Goal definitions (previously transformed from WSML into
RDF) will be stored.

e Service Repository (a WP5 component on its own, which in turns interacts with the
Semantic Spaces), from where we will retrieve the semantically enriched services
(WSMO-Lite and MicroWSMO service descriptions).

e User Feedback Repository, where the tags, ratings and evaluations of Goals will be.

* Taxonomies Repository, where we will include an initial taxonomy, but which will
allow users to include new ones.

It is worth noting that the interaction with these repositories won't be achieved directly but
taking advantage of the Storage Services provided as part of the SOA4All Studio
Infrastructure Services [20].

Finally, the outputs of the Service Consumption Platform will be the executions of the
services and thus the corresponding logs that the Service Analysis Platform will use.
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3.1.1 Goals Manipulation Manager

As we have mentioned before, we make a huge emphasis on the use of Goals within this
platform, in order to allow users to find the most suitable services for their needs. Hence, a
central layer of the platform is the Goal Manipulation Manager, which includes different
components that support the use of Goals as an efficient and decoupled mechanism to find
services. We will begin by making use of plain-WSMO Goals in order to allow users to
express their desires formally, and will extend them in order to support lighter Goals and
even not completely defined (open) ones, aligning our research with the notation developed
within work package 3.

Central to the Goal manipulation layer is the Goal Templates Manager component, which
supports the interaction of the platform with stored Goals. It will make use of the Storage
Services provided by the SOA4AIl Studio, which in turns interacts with the WP1 facilities, in
order to store and retrieve the desired Goals and information about them.

Another component, the Goal Completion component, is in charge of enabling different ways
for the users to modify the available Goals in order to define with more precision their
desires. Coming from previously existing Goals, service consumers will be able to refine the
expressions of what they need (the Goals) by modifying them graphically, or through their
code.

In a similar way, the Natural Language Processing (NLP) component will be in charge of
transforming the users desires expressed in natural language into formal Goal
representations. We will make use of and extend Knowledge Tagger (KT), which in turns
uses GATE (General Architecture for Text Engineering, [15]), the Language Technology tool,
in order to match the informally expressed sentences (i.e., in natural language) of the users
into formally defined and structured Goals.

3.1.2 Personalisation Manager

Another very important aspect that we have also stressed within the Service Consumption
Platform is the characteristic of personalisation. We believe that presenting a personalised
experience to the users is the better way to satisfy their needs in the Service Web such as
the one envisioned by the project, where the potentially huge number of services will make it
difficult to find the most suitable in each case.

We will make use of contextual factors, as introduced by D4.1.1 [10], in order to enrich the
interactions of the user with the services. Additionally, the contextual information will be able
to enrich the interaction with the platform itself. The Personalisation Manager that we will
develop will take care of the different kinds of personalisation envisioned, and will consist of
a set of logical interrelated components.

The Recommendation Manager component will bring into the platform the results from the
Recommendation System that will be developed in Task 2.7: the goal of this component is to
provide recommendations (or suggestions) to users by exploiting similarities among users
(i.e. suggest services that have been used by similar users) and by exploiting similarities
among users and services (i.e. suggest services that have been used by similar users and
that are similar to the current service).

The Service Adaptation component will focus on presenting the users a personalised (and
more suitable) version of the services that they interact with. Contrary to the Service
Adaptation component of WP6, which focuses on adaptation at “run time” (e.g., in case that
some service is no longer available), here we focus on service adaptation regarding the
context, the user profile as well as the recommendation given by the recommendation
system “at design time”. To this end user profiles, preferences and recommendations will be
analysed to detect information that can be re-used in order to support service consumption.
In other words end users will not be requested to provide information they previously provide
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(for instance by means of preferences in their profiles) or the information that can be
retrieved by recommendation. Therefore, services requested by end users will be
personalised according to their profiles or tier recommendation. For instance, a Hotel
booking service could be personalised by enabling automatic selection of language
according to preferences registered in the end user profiles.

Additionally, the Platform Adaptation component will take the output of the Recommendation
Manager in order to change certain elements (such as the set of recommended Goals) in the
platform, thus providing the users with a personalised version of it. For instance, platform
functionalities such as Goal categories or user’s suggested Goals will change according to
the contextual factors of the user.

3.1.3 Service Discovery and Invocation Manager

The end-users (SOA4AIl users acting as “service consumers”) of this platform will have the
objective of interacting with services (discovering and invoking them); and that is the reason
for the Service Discovery and Service Invocation component on top of other building blocks.
As we have pointed out, service consumers will generally perform these actions by defining
their intentions in formal Goals, and their consumption will be enhanced by contextual factors
that will make possible a personalised experience for them.

Different components will expose their functionality allowing users to achieve these tasks:
The Service Discovery component, and the Service Invocation component. These will use
and extend GUI components from the SOA4AIll Studio, but will focus on the underlying
functionality.

Additionally, we will build a set of intelligent wizards, which will further lower the entry barrier
to non-technical users, guiding them through the necessary steps to complete the
configuration of Goals and their use to discover and interact with services. The Wizards
component will cover these functionalities.

3.1.4 User Feedback Manager

Particularly important to our vision on the importance of the Goals are the feedback
mechanisms supported by the platform. Service consumers will be able to produce feedback
on Goals in similar ways to those which are popular in Web 2.0 sites: (i) by providing light
annotations through tagging (attaching key words considered relevant for describing the
Goals), (ii) by providing comments or evaluations on the Goals, and (iii)) by rating them. We
will make use of the Feedback Management Framework of the Service Provisioning Platform
[11] in order to enable these kinds of feedback.

3.1.5 Taxonomy Support Manager

The Service Consumption Platform will support ways to deal with taxonomies which other
components within the platform will be able to use. Particularly, this logical group includes a
Taxonomy Browser component that will allow users to browse through a particular taxonomy,
selecting particular items, and an Import Facilities component, which allows users to import
any other desired taxonomy into the system, enabling a later interaction with them trough the
platform.

3.2 Technical Description of the architecture

From the technical point of view, we will develop the platform using the Java language, and
Ext-GWT for the Web side, when necessary, following the general design guidelines
explained in DX-UI [9]. Thus, the components depicted in the previous section, summarized
here in Table 4, highlighting their relationship with the functionalities of the platform, will
communicate with each other by means of their exposed functions with direct Java calls. In
Figure 4, we represent this internal communication as well as the different types that will take
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place within SOA4AII.

Layer Comp. ID Component Name Func. covered
Comp#01 Goal Templates Manager F#01, F#02
Goal .
Manipulaton =~ Comp#02  Goal Completion F#03
Manager .
Comp#03 Natural Language Processing F#04
Comp#04  Service Adaptation F#05, F#06, F#07,
F#08, F#09
Personalisation :
Manager Comp#05 Platform Adaptation F#10
Comp#06 Recommendation Manager F#11
_ Comp#07  Service Discovery F#12
Service
Discovery and  comp#08  Service Invocation F#13, F#14
Invocation
Manager  comp#09 Wizards F#15
Comp#10 Goal Tagging F#16, F#17
User Feedback comp#11  Goal Evaluations F#18, F#19
Manager
Comp#12 Goal Rating F#20, F#21
Taxonomy Comp#13 Taxonomy Browser F#22
Support I
Manager Comp#14  Import Facilities F#23

Table 4: Service Consumption Platform list of components
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Figure 4: Different types of communication within SOA4AIl

It is worth noting that these components will make use of underlying facilities provided by the
SOA4AIl Studio [20], both from a graphical point of view (Ul Components) and as a support
for functionalities (Infrastructure Services). Those functionalities from the SOA4All Studio will
be exposed via an API, which our components will call conveniently via direct Java calls.

Besides, the Service Consumption Platform uses some architectural components from the
SOA4AIl Runtime (covered by WP1), such as the Semantic Spaces [23] in which we will
store and retrieve many artefacts like Goal descriptions or user ratings. The architectural
facilities from WP1 also allow us to interact with the rest of components developed in other
work packages, such as Discovery component (WP5), via DSB normalised messages.

Finally, it is important to note that the Service Consumption Platform itself exposes its
functionalities through an API, making it possible for additional frameworks and resources to
access and adapt the characteristics of the platform conveniently. For instance, the Case
Study work packages may present an adapted platform for service consumption, invoking the
necessary functionalities covered by additional features that they might need.
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4. Service Consumption Platform: Detailed Architect ure

In this section, we cover the main technical details of the architectural components previously
mentioned in Section 3.1. We will refer to the functionalities listed in Section 2.1 and use the
particular use cases addressed in Section 2.2 in order to show more explicitly the
functionality they address. We will also cover their technical specification that will allow us to
develop them to satisfy the needs of the platform.

We will describe the technical details of each of the platform components, grouped in the five
logical sets in which we have structured the platform.

4.1 Goal Manipulation Manager

In the Service Consumption Platform, a hypothetical user could transform his non-structured
desires (e.g., book a hotel in Rome) into formal a Goal (WSML file containing that
information, even though the non-technical user will not need to know about those
technicalities) that would match a hypothetical hotel booking service. We will review the
different components involved, explaining the different ways the users will have to achieve
their purposes.

The architectural components involved that we will cover in the following subsections are:

1. Goal Templates Manager component. This component will interact with a repository
of Goal templates, so it will make them available for use in the platform.

2. Goal Completion component. This component will permit to represent the user’'s
desires in formally specified Goals by filing some gaps or choosing options from
drop-down menus, etc., thus completing abstract Goal templates.

3. Natural Language Processing component. This component will transform the
informally expressed desires of the users into formal Goals by making use of Natural
Language Processing techniques.

4.1.1 Goal Templates Manager Component
Description

The Goal Templates Manager component will interact with the Goal Repository in order to
retrieve the Goal templates from there. Strictly speaking, the Goals will be stored in the
Semantic Spaces made available by the SOA4AIl Runtime in WP1 [21], and this component
will interact with it making use of the Storage Services that the SOA4All Studio makes
available as Infrastructure Services. Technically, the sequence diagrams in Annex A (Figure
11, Figure 13, Figure 15 and Figure 17) show an abstraction of what happens between the
Goal Templates Manager component and the Goal Repository, because the interaction will
be through the invocation of the Storage Services.

Additionally, this component will enable an interaction with the Goal Repository in the other
direction, so templates created by users of the Service Consumption Platform can be stored
and made available for future use by other service consumers.

Component Id Comp#01

Functionalities F#01, F#02

covered

Related use cases Uc#01, Uc#02, Uc#03, Uc#04

Components used SOAA4AII Studio Infrastructure Services: Storage Services
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Table 5: Goal Templates Manager component summary

The following diagram (Figure 5) summarizes the process that will be followed in order to
interact with the Goal Repository. Similarly, in the following components that interact with
different repositories in Semantic Spaces, we will make the same abstraction.

Goal Templates Manager
camponent
[Store Goals f Find Goals)

SOA4AI Studio
Infrastructure Services
[Storage Services)
SOA4AIN Buntime
AP

Goal Repository

Figure 5: Interaction with the repository through the Storage Services

This component will also be in charge of deriving generic Goals from semantic descriptions
of services (in WSMO-Lite and MicroWSMO), making them available into the repository, in
order to have semi-automatically generated Goals there that can be used by service
consumers.

Technical Specification
The follwing functions will be the main outcome of this component:
1) StoreGoal (Goal): Int

This function receives a Goal expressed in WSML as a parameter, and stores it
conveniently into the repository. It returns ‘0’ on success or an error.

2) FindCoal s(taxonony sel ection) and Fi ndGoal s(tags): GCoal[]

This function returns a set of Goals, and it can receive either a selection in a
taxonomy or a set of tags as input, for there will be different ways to indicate what
kind of Goals should be retrieved.

3) DeriveCoal (WBMO-Lite desc) and DeriveGoal (M croWsMO desc): Goal

This function will derive generic WSMO Goals from service descriptions in WSMO-
Lite and MicroWSMO.

4.1.2 Goal Completion Component
Description

The Goal Completion component will enable several ways by which the users will be able to
refine the definitions of the Goals, in order to perform more accurate and suitable discoveries
of services. This component will support both the modification of Goals by changing their
concepts and attributes, and a lightweight and graphical way as well.

The Template Completion component will rely on Goal Templates Manager component
previously described in order to retrieve the Goal templates that can be completed in a
lightweight fashion. Following this approach, service consumers will be able to express their
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needs without having any special knowledge on the platform, by completing specially
designed Goals in one of the following ways:

¢ Choosing from a set of options, by the use of drop-down menus. This will be possible
if during the creation of the Goal template several possible values are specified for a
particular parameter. The service consumer could use one of these templates by
selecting the most suitable option amongst the predefined set.

* Filling some missing information, in established gaps. In this case, the design of the
Goal template would need to leave a predefined gap, without the need of specifying
possible values that the respective parameter could take, as in the previous way.

In order to make this “completion” possible, we will explore how to expand the traditional
plain WSML notation, enriching them with “open parameters”. We begin by considering the
two aforementioned possibilities (set of options, predefined gap), as we will see in the
technical specification.

Additionally, more advanced users will be able to modify Goals by dragging and dropping
concepts into them, placing further constraints on the Goals. We will make use of Watson
[24] (an infrastructure component for the Semantic Web that provides functions for
interacting with semantic elements) for keyword-based search of WSMO ontologies in the
Internet. We will also use WSMOA4J [25], the reference implementation of the WSMO API,
which enables the creation and manipulation of WSMO objects.

Component Id Comp#02

Functionalities covered = F#03

Related use cases Uc#01, Uc#02, Uc#04
Components used Goal Templates Manager

Table 6: Goal Completion component summary
Technical Specification
The following functions will be exposed by the component:
1) ShowGoal ( Goal )

This function will translate the code of the Goals, which may be not completely
defined, into a graphical view that shows the ways to complete them. While we
consider here a first attempt to show a notation for the parts to be completed, we will
explore and refine it in the future.

As we mentioned before, we consider two ways by which a Goal definition might be
left “open”: (1) By showing a gap that has to be completed with any arbitrary content,
or (2) by giving some options from which the users have to choose. This component
will translate the “open” Goal definitions into the graphical elements to be presented
to the users. For example, from the code shown in Listing 1, the component will
generate a graphical representation that the users will be able to complete, as
depicted in Figure 6.

CGoal goal Get Ti net abl eTr ai nsFronPari s

i nstance testGetTinmetable menberOf reqGet Ti netabl e
origin hasValue _"http://exanple.conffrenchLocations#paris"
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dat eOf Travel hasVal ue %4 VWhen] [ _dat e] %%
desti nation hasVal ue
%94 Traveling to][" http://exanpl e.com frenchLocati ons#frenchC ty"]| %%

Listing 1: Abstract Goal example

2008-03-M

\ £ZT

Figure 6: Goal mockup GUI
2)Fill Gap(Goal, gap id, content): Goal

As we have seen, the user will be presented with ways to graphically complete a
Goal. This function is complementary and takes care of modifying the Goal when a
user fills one of the open gaps, adding the chosen refinement to the Goal.

3) ChooseOption(Goal , option id, selection)

Similarly to the previous function, this one modifies the Goal when a user selects one
of the options from a drop-down menu.

4) AddConstrai nt (Goal , concept, val ue)

It permits introducing new concepts by modifying the code of the Goal, or by
introducing them from the taxonomy browser by copy-and-paste or drag-and-drop.

4.1.3 Natural Language Processing Component
Description

We will use Natural Language Processing (NLP) in order to abstract users’ desires into
formalised Goals, enabling the interaction of non-expert users with services, as they will not
even need to actively look for a Goal from which formalise their desires. This component will
allow them to express their needs in non-formal language (in natural human language),
structuring it with the help of underlying ontologies for this specific purpose.

NLP techniques cover a large area that range from automated generation and manipulation
to analysis of natural (or human) languages. For the purposes of this component, we will
focus in the Information Extraction subset (a large research area [13] where many tools, such
as GATE [15], have already been developed), where the input is a body of natural text and
the output is a structured and defined data format.

In particular, we will integrate iISOCO’s “Knowledge Tagger* (KT) component and a general
purpose ontology about the Goals that will be developed purposefully for this platform. By
using KT with a specific ontology of Goals, the NLP component will be able to return
instances of particular Goal categories, which, in turn, will be used to find Goals making use
of the underlying Goal Templates Manager component, as depicted in Figure 7.
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NL Query Goals

| Goal Ontology

Goal Templates Manager
component

Figure 7: Natural Language Processing component overview
Component Id Comp#03
Functionalities covered  F#04
Related use cases Uc#02
Components used Goal Templates Manager

Table 7: Natural Language Processing component summary
Technical Specification
This component will show the following function:
1) Fi ndGoal sNLP(string): Goal[]

The process of finding Goals with a natural language query will begin by tokenizing
the string and matching the tokens against a general purpose ontology in order to find
some concepts to be used in the next step. There, we will use the relevant concepts
as tags and categories when invoking the Fi ndGoal s function from the Goal
Templates Manager, from which we will find the list of Goals that are suitable for the
particular expression.

The general purpose Goal ontology that we will use will be aligned with the default
taxonomy used for categorization of Goals, UNSPSC (see Section 4.5.1), and we will
expand and refine it to offer improved results.

4.2 Personalisation Manager

The Personalisation Manager layer is responsible for both Service and Platform adaptation.
In more detail, it presents a personalised view of services and the platform by considering
context information. In that way we aim at satisfying requirements from the Service Web, as
envisioned by the SOA4AIll project, where the potentially huge number of services will make
it difficult some processes such as relevant and efficient discovery of suitable services.
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The following picture (Figure 8) shows that this layer is composed by three main components
(detailed in the following paragraphs): the “Service Adaptation”, the “Platform Adaptation”
and the “Recommendation Manager” components:

Service Consumption Platform

/ Personalization Manager \
Service 1 ( Platform ]
Adaptation Adaptation
) ] 4‘

Recommendation
Manager

\ y.

Figure 8: The “Personalisation Manager” layer

More in particular, we will see that the “Recommendation Manager” is mainly responsible for
gathering services and goal recommendation information from the other modules of the
SOAA4AIl studio, while the “Platform Adaptation” and the “Service Adaptation” components
are responsible for providing high-level services that can be invoked in order to personalise
the platform. These two components are exploiting the functionalities offered by the
“Recommendation Manager”.

4.2.1 Service Adaptation Component
Description

The Service Adaptation component handles the adaptation of services to the context of their
use, using information from the Recommendation Manager component, and other available
context-specific information. The vision of just-in-time adaptation to context is in unison with
the core concepts of semantic services, and it relies on late binding of service components
into a composite service identified by its Goal. When a user selects a Goal, or customises a
Goal, the context information available at the time will constrain the search for suitable
services, and it can also provide “default” values for service input parameters thus
parametrising services which are context-aware. If no suitable services are found, the same
context-constrained search will be applied to the available service composition templates,
and the service components specified by them. The set of suitable services; or service
templates and components, will be then passed to the service composition modules
developed by WP6.

Component Id Comp#04

Functionalities covered = F#05, F#06, F#07, F#08, F#09
Related use cases Uc#01, Uc#02, Uc#03, Uc#04, Uc#07
Components used Recommendation Manager component

Table 8: Service Adaptation component summary
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Technical Specification

The following functions specify the technical details of the functionality and inter-component
dependencies of the service adaptation component.

retrieveStoredContext: ContextlnfornmationSet;

This function will retrieve the set of values for relevant context parameters stored in
the current platform.

2)retrieveCommuni tyCont ext: ContextlnformationSet;

This function will retrieve context information from the Recommendation Manager
component.

3) setupServiceFilter(storedContext, conmunityContext): ServiceFilter;

This function will fuse storedContext and communityContext information in a
ServiceFilter to be used when relevant services to satisfy a Goal are retrieved.

4) set upTenpl ateFi | ter (st oredCont ext, comunityCont ext):
ServiceFilter;

This function will fuse storedContext and communityContext information in a
ServiceFilter to be used when relevant service composition templates to satisfy a
Goal are retrieved.

5) set upSer vi ceConponent Fi | ter (servi ceTenpl ate, storedContext,
conmmuni tyContext): ServiceFilter;

This function will fuse storedContext and communityContext information in a
ServiceFilter to be used when relevant service components matching a
serviceTemplate are retrieved.

4.2.2 Platform Adaptation Component

Description

The Platform Adaptation component is responsible for providing an automated platform
personalisation based on user's context. More in particular, this component will provide a
personalised view on Goal categories and will suggest best goals for a given user. This
component will exploit the functionalities provided by the “Recommendation Manager”
component, making these available as high-level services.

Component Id Comp#05

Functionalities covered  F#10

Related use cases Uc#05

Components used Recommendation Manager component

Table 9: Platform Adaptation component summary
Technical Specification
Functions:
1) Get User Goal Cat egori es (user _id)

It returns a list of personalised goal categories for a given user
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2) Cet User RecommendedCoal s (user _i d)

SEVENTH FRAMEWORK
PROGRAMME

It returns a list of suggested goals for a given user

4.2.3 Recommendation Manager Component
Description

The Recommendation Manager component is in charge to bring into the platform the results
from the Recommendation System that will be developed in Task 2.7. The goal of this
component is to provide recommendations (or suggestions) to users by exploiting similarities
among users (i.e., suggest services that have been used by similar users) and by exploiting
similarities among users and services (i.e., suggest services that have been used by similar
users and that are similar to the current service).

The following picture (Figure 9) provides an overview on how the two platforms will exchange
information (from a logical point of view):

Service Consumption Platform

Goal Manipulation Personalization Manager
Manager [

Service ’ Platform ‘
Adaptation Adaptation

Recommendation
Manager

Context
information Recommendations

SOA4All Studio
Logs

Batch-Time Run-Time
Component Component

Rie o Users-Items
P Matrix

Recommendation System (T2.7)

User
Profiles,
SWs

—

Figure 9: Relationship between the Consumption Platform and the Recommendation System
As we can see, the Recommendation System requires three types of information:

1. Logs produced by Users in interacting with the Consumer Platform (like TimeStamp,
User-ID, Action-ID, Additional info describing the action), necessary to analyse users’
behaviour at batch time

2. Relationships amongst users and relationships amongst services, still necessary at
batch time

3. User run-time context information (user ID), necessary to provide the correct
information

The first type of input is generated by the Consumption Platform and it is logged by the
SOA4AIl Studio Infrastructure Services in the Semantic Spaces. The second type of
information is available in the semantic repositories. The third type of information should be
provided by the Recommendation Manager every time it requires some recommendations.
The Recommendation Manager can obtain this information from the SOA4AIll Studio
Management Services.

The Recommendation Manager represents thus a gateway for the Consumption Platform, in
order to obtain recommendations on services and goals every time these are required (run-
time).
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Component Id Comp#06
Functionalities covered F#11
Related use cases Uc#05

Service Adaptation Component
Platform Adaptation Component

Components used SOA4AIl  Studio  Infrastructure  Services (DSB) =
Recommendation System

SOA4AIl Studio Infrastructure Services (Storage services) =
User profiles, Goals repositories

Table 10: Recommendation Manager component summary
Technical Specification
Functions:

1) Get Reconment edGoal s(user _i d) and Get Reconment edCGoal s(user _id,
goal _id):

It returns a list of recommended goals for a given user. Additionally, a Goal Id can be
passed as an argument in order to get recommended Goals similar to a particular
one.

2) Get RecommendedSer vi ces(user _id) and
Get RecommendedSer vi ces(user _id, service_id):

It returns a list of recommended services for a given user. Additionally, a Service Id
can be passed as an argument in order to get recommended Goals similar to a
particular one.

3) Get RecommendedGoal Cat egori es (user_id) and
Get RecommendedGoal Cat egori es (user _id):

It returns a list of recommended goal categories for a given user.

4.3 Service Discovery and Invocation Manager

While the previous two logical sets of components address some of the most important
characteristics of the Service Consumption Platform (i.e., handling Goals and dealing with
Personalisation), it is important to note that the objective the users will have when interacting
with the platform —as its nhame already points out— will be to consume services. Hence, the
ability to manipulate Goals and the way the context will be able to enrich the experience of
the user, are covered by a layer closer to the user, where they will be able to discover
services and invoke them (and thus consume them), making use of the underlying
components.

We will consider three different interrelated components:

* Service Discovery component, which takes care of finding suitable, making use of
the SOA4AIl Discovery services.

e Service Invocation component, which is used to actually consume the service.

e Wizards component. The burden involved in the whole process of interacting with a
service by creating Goals can be lightened by the use of pre-defined Wizards that
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help with this task, which are possible thanks to this component.

It is worth noting here that even though we foresee these components as the entry points for
the users, we will make use of the specific Ul Components developed in T2.4 [20][9] in order
to present a coherent and holistic graphical user interface. We place special emphasis here
on the functionality that these components provide, and we will detail how they will expose it.
4.3.1 Service Discovery Component

Description

This component will enable ways for a user to discover services based on a Goal where he
has defined his desires thanks to the Goal Manipulation components. We will align this
component with the relevant Discovery and Location component from WP5, where both a full
text based discovery (i.e., using keywords) and a semantic discovery (i.e., using Goals) are
envisaged. Also, the Ranking and Selection component from WP5 will be used, permitting us
to have a more suitable and ordered selection of services.

Component Id Comp#07
Functionalities covered F#12
Related use cases Uc#08

WP5 Discovery and Location

Components used _ _
WP5 Ranking and Selection

Table 11: Service Discovery component summary
Technical Specification

This function will be exposed in order to allow users perform a Goal-based discovery of
services.

1) Di scover Servi ces(Goal) and Di scover Servi ces(keyword[]): Service[]
It uses the WP5 facilities for discovering services, based on semantic definitions or
keyword-based, in the simpler case.
4.3.2 Service Invocation Component
Description
This component will enable ways for a user to invoke services based on a Goal where he
has defined his desires thanks to the Goal Manipulation components.
Component Id Comp#08
Functionalities covered F#13, F#14
Related use cases Uc#01, Uc#02

Service Discovery component
Components used _ _
WP6 Execution Engine component

Table 12: Service Invocation component summary
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Technical Specification
The following function will be available to invoke services.
1) Li nkGoal Servi ce(Goal, Service): Selected service

It will permit associating a particular service with a Goal that a user is dealing with. It
implies having used the Service Discovery component before, and selecting a
particular service from the resulting set.

1) I nvoke(sel ected service) and I nvoke(Goal): Service execution

The invocation of a service will be possible in two different ways: Either by having
selected the service beforehand, or by using a Goal and delegating the choice of the
service to the discovery engine, which will select the most relevant from the
characteristics of the Goal.

4.3.3 Wizards Component

Description

The Wizards component will help non-technical users to define Goals and use them to
discover and invoke services without the need of having the knowledge to define them from
scratch or using templates. In this case, pre-designed software assistants will help service
consumers to specify their objectives by completing a sequence of helpful steps. In fact, the
wizards enabled by this component will be on top of the previously described components,
guiding the user on how to use them successfully, reducing errors and ensuring their correct
use. By making lighter ways of finding the proper services, more users will be able to interact
with the service world envisaged by SOA4AIl.

The Wizards component will enable wizards as an instructional help to guide the user
through a series of multiple-choice questions to define formal Goals, and then use them. In
order to have efficient wizards, an intelligent sequence of steps and clear questions will be
defined and stored in a structured way.

Component Id Comp#09
Functionalities covered F#15
Related use cases Uc#09

Service Discovery component

Service Invocation component
Components used

Natural Language component

Goal Completion component

Table 13: Wizards component summary

Technical Specification
The following function will enable the wizards.

1) Interact Wzard(): Goal configuration, service discovery and
i nvocati on

A wizard will consist of a series of steps coded into structured ways in XML format.
They will be stored into XML documents (XML files). These files will be parsed by this
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component and present the relevant instructions to the user, on a draggable box on
top of the other elements in the platform, in a similar way to the Service Provisioning
Platform wizards (D2.1.1 [11], Section 4.3.4)

4.4 User Feedback Manager

Within the Service Consumption Platform, we put a strong emphasis on Goals, and thus it
makes sense that our users give feedback on them. After all, “Service consumers” in our
platform will also be “Goal prosumers”, and it will be quite beneficial that they are able to
enrich the information on them, in order to organise them more conveniently. We will
distinguish between three kinds of feedback that are typical in the Web 2.0:

e Tagging (assigning the Goals relevant keywords)
* Rating (assigning the Goals values that express their usefulness)
« Evaluations (writing reviews or comments about the Goals)

We will make use of the Feedback Management Framework from the Provisioning Platform,
which is described in D2.1.1 [11] (Section 4.3.5). In turn, the components from that
Framework will interact with the repository of user feedback in Semantic Spaces, through the
use of the SOA4AIl Studio Infrastructure Services for Storage (T2.4). However, we will
abstract here from those details and will just make call to the relevant components of the
other platform.

In the following subsections, we will briefly describe the three components that will take care
of the different kinds of feedback.

4.4.1 Goal Tagging Component

Description

This component will enable the tagging of Goals and also their retrieval.
Component Id Comp#11
Functionalities covered  F#18, F#19
Related use cases Uc#03, Uc#06

Service Provisioning Platform: Tagging component
Components used
Goal Templates Manager component

Table 14: Goal Tagging component summary
Technical Specification
1) tagGCoal (i dGoal , tag, user)
It permits a user assign a keyword (tag) to a Goal, calling the t agl t emfunction.
2) get Goal Tags(i dGoal ) and get Goal Tags(i dGoal, user): Tag[]
For a given Goal, it retrieves its tags, calling the get | t enirags function.
3)get Goal s(tag[]) and get Goal s(tag[], user): Goal Id[]

For a given tag (or set of tags), this function returns the list of relevant Goals, calling
the get Goal s function from the Provisioning platform, and making use of the Goal
Templates Manager component to access their relevant information.

4) get Goal Tagd oud( nunber): tagd oud
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It creates a tag cloud with the specified number of tags, calling the
get Goal TagQ oud from the other platform.

4.4.2 Goal Evaluations Component
Description

This component will enable the evaluation of Goals with textual comments, and their
retrieval.

Component Id Comp#12

Functionalities covered  F#20, F#21

Related use cases Uc#06

Components used Service Provisioning Platform: Evaluations component

Table 15: Goal Evaluations component summary
Technical Specification

This component will enable the evaluation of Goals with textual comments, and their
retrieval.

1) comrent Goal (i dGoal , conment, user)
It stores a comment by a user on a Goal, calling the comment | t emfunction.

2) get Goal Comment s(i dGoal ) and get Goal Comment s(i dGoal , user):
coment [ ]

For a particular Goal, it returns a list of comments, calling the get Conmrent s function.

4.4.3 Goal Ratings Component
Description

This component deals with the user-generated ratings of Goals, both allowing people to rate
Goals, assigning a numeric value amongst a predefined set to them, and retrieving those
ratings conveniently.

Component Id Comp#13

Functionalities covered  F#22, F#23

Related use cases Uc#06

Components used Service Provisioning Platform: Ratings component

Table 16: Goal Ratings component summary
Technical Specification
l)rateCoal (i dGoal, rating, user)
It stores a new rating on a Goal by a user, calling the r at el t emfunction.

2) get Goal Rating(idGoal): [1-5 deci mal nunber], nunber of ratings and
get Goal Rati ng(idGoal, user): [1-5 integer nunber]
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It returns the average rating of a service, as well as the total number of ratings, calling
the get Rat i ng function.

4.5 Taxonomy Support Manager

We will support a way to deal with taxonomies that will be used within the Service
Consumption Platform. The Taxonomy Support Manager groups the two components that
support their use:

« A Taxonomy Browser component, technically a wrapper over a SOA4AIll Studio
component, adapted for our particular case, allowing users to browse through a
particular taxonomy.

« An Import Facilities component, which allows users to import any other desired
taxonomy into the system, enabling a later interaction with them trough the platform.

We cover these two components below.

45.1 Taxonomy Browser Component
Description

The Service Consumption Platform permits users browse through different taxonomies in
order to find Goals From the browsing result, some relevant Goals can be retrieved and the
end-user can then refine or personalize them by means of parameterization, and sub-
classing.

For this we imagine a faceted based search to be included:
)] on the one hand, the categorizations will be one set of facets,

ii) on the other hand, both the input and output parameters of Goals will be two other
sets of facets.

From this, the end-user will able to efficiently retrieve Goals and then refine them according
to their parameters.

In more detail, this component is a wrapper over the Taxonomy Selector Widget provided by
the SOAJ4AIll Studio Ul Components. We will incorporate a generic default taxonomy,
UNSPSC? (United Nations Standard Products and Services Code), that is used to classify
products and services, but when other taxonomies are loaded (through the next component)
it will be possible to select them too.

It is important to note here that while we expect users browsing a taxonomy of Goals (in line
with the stress on the use of Goals within the platform), in the simpler case we will also
enable browsing a taxonomy of (semantically enhanced) services, thus facilitating their
retrieval without the need of defining a Goal previously. As stated before, this won't be
appropriate in a “world of billions of services”; but while we reach that scenario, it will be a
useful way to permit users easily find what they need.

Component Id Comp#13
Functionalities covered F#01

Related use cases Uc#01

® http://www.unspsc.org/
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Components used SOA4AIl Studio Ul Components: Taxonomy Selector Widget

Table 17: Taxonomy Browser component summary
Technical Specification

The following functions will be available to permit the functionalities associated with
taxonomy browsing:

1) Sel ect Taxonomny(taxonony[]): Taxonony
From the list of available taxonomies, it selects one to be used.
2) changeFacet edVi ew( t axonony): Taxonony

From a given taxonomy, it changes its view (categorization or Input/Output parameters
view).

3) br owseTaxonony()
It allows navigating through different levels in the tree, wrapping the functionality of the
Taxonomy Selector Widget.

4.5.2 Import Facilities Component

Description

This component allows users to use any kind of taxonomy they want when interacting with
the Service Consumption Platform. As the platform is Web-based (accessed on-line), users
that want to handle different taxonomies need to upload them first.

The imported taxonomies will be stored in Semantic Spaces through the Storage Services.
Component Id Comp#14
Functionalities covered  F#24
Related use cases Uc#10
Components used SOA4AIl Studio Ul Components: Taxonomy Selector Widget

Table 18: Import Facilities component summary
Technical Specification
The functionality of this component will be exposed through the following function:
1) I mpor t Taxonomy(t axonony)

It permits the user upload a taxonomy to the system, which will be stored and
conveniently made available.
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5. Conclusions

In this deliverable, we have defined the main design characteristics of the Service
Consumption Platform of SOA4All. While doing this, we have kept in mind two main global
concerns:

1. The platform needs to allow all kind of users, namely experts and non-experts,
configure Goals in several fashions, both in a heavyweight and in a lightweight
fashion. We have envisaged the configuration of Goals as the best way to interact
with services in the service world paradigm proposed by SOA4All, taking into account
the vast number of them that may be expected.

2. Personalisation is key to satisfy the users’ interactions with services in our platform.
We will use contextual information in order to enable the desired personalisation of
services and the platform itself.

We have identified a set of functionalities the Service Consumption Platform has to offer to
end-users in order to cope with such concerns, and we have defined the different
components that are necessary in the architecture and how they should communicate in
order to cover the desired functionalities. Additionally, being SOA4AIl a project where many
different platforms and architectural components are envisaged, it is important to ensure a
good integration of the Service Consumption Platform within the global architecture, and we
have addressed the connections where necessary.
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Annex A.

The present Annex shows two diagrams for each of the ten envisaged use cases within the
platform: (i) a use case diagram and (ii) a sequence diagram.

Uc#01 — Direct Goal Invocation, found via Goal taxo  nomy browsing

[uc )

Browse Goal
taxonomy
////—'—"‘

i < Complete Goal

End-user
Irvoke Goal

e

Consumption FPlatform

Figure 10: Use case #1 use case diagram

sd Sequence Diagram1)

u:End User Consumption Goal Repository WPS Discovery WWPS, WPE
Platform (T2.2) . Storage and Selection Execution
| | I |
| Taxonomy Browser |
| component |
. |
! 1: Browse Goal Taxonomy(y | 1.1 Find Goals) jj

Goal Completion
component

|

I

|

|

|

|

|

| I

| Service Invacation l
| component |
| |
g

|

|

I

|

3¢ Invoke Goal) 3.1: Discovery and Selection {Goald

3.1.1: Execute Servic

Figure 11: Use case #1 sequence diagram

Uc#02 — Direct Goal Invocation, found via NLP query
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o)

,"”'//

End-user\

Complete Goal

Invoke Goal

06

Consumption Platform

Figure 12: Use case #2 use case diagram
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u:End User

Consumption
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| MLP companent ™
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I | 1.1:Find Goals jj

3.1: Discovery and
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I
I
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%
I
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I
I
I

3.1.1: Execute Servic

Figure 13: Use case #2 sequence diagram
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Uc#03 — Finding Goals through browsing tags

o)

Select tags
[

Complete Goal

p—

Invoke Goal

e

Consumption Platform

Figure 14: Use case #3 use case diagram

s Sequence DiagramS)

L End Lser Consumption Goal Repository
| Platform (T2.2) - Storage
| | |
| Goal Tagding |
| camponent |
| 1. 8elect Tans0 ' 1.1: Find Goals) j:!J

Figure 15: Use case #3 sequence diagram

Uc#04 — Modification of Goal, and Invocation

v )

End-useN

Maodify Goal by
including
concept

P
Store Goal

Cansumption Platfarm

Figure 16: Use case #4 use case diagram
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sd Sequence Diagramd)

u:End User Consumption Cntology Repository Goal Repository
Flatform (T2.2) Storage Storage

I
| I
| Taxonormy Browser I
| I
|

component

1: Browse Ontologyl [ 1.1: Find Conceptsd :I-:—J

| Goal Completion
| compaonent

I

| Goal Templates

| Manadger component
I

] T
3: Sawve Goal) 3.1: Store Goal()

Figure 17: Use case #4 sequence diagram

Uc#05 — Platform adaptation

)

Get
recommended
Goals

End-user

Consumption Platfarm

Figure 18: Use case #5 use case diagram
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sd Sequence Diagramﬁ)

e

U1 End User U2 EndUser Cansumption Managerment Recammendation
i i Platform (T2.2) Semnvices (T2 4 Systern (T2.7)
| | I | |

' | |
| | Recommendation 0y | |
| | Marager component | |
| 1 'J|39 Ing po Tt Load Profileg |

R I P jj |
| 1.2: Get Recumrjnended Goalsd |
| | j]
| ————————— A
K- o - | |
an | 2:LogIng ’_!_ 2.1 Load Profile) | :
| gl
| e ———————— |
| 2.2 Get Rewmrhended Goalsd |
| | j]
| A I
| = L | |
| | | |

Figure 19: Use case #5 sequence diagram

Uc#06 — Feedback on Goals

End-user

e )

/
Al

Cansumption Platfarm

Figure 20: Use case #6 use case diagram
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sd Sequence Diagramﬁ)
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Figure 21: Use case #6 sequence diagram
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Uc#07 — Service Adaptation

Y

Get self-adapt
SErvices
according to
the end user
profile.

%f

End-user

Coansumption Platform

Figure 22: Use case #7 use case diagram

sd Sequence Diagram? J

End-User Consumption Recommendation Management Services Service Discovery
Flatfarm System (T2.7) (T2.4) Compoasition {WPS, B)
| T T

1: Provide a Goal{) | 1.1:Load Recommendations {community, .30 o |

Figure 23: Use case #7 sequence diagram

Uc#08 — Discovery of services and choosing which on e to Invoke

)

Discowver
SEMvices
/_,_..-—""
_-_'_'_‘_'—-—.
%
End-user

Consumption Platform

Figure 24: Use case #8 use case diagram
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Figure 25: Use case #8 sequence diagram

Uc#09 — Use of Wizards to consume services

()

—_— |

End-user

Interact with
Wizard

Consumption Platform

Figure 26: Use case #9 use case diagram
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sl Sequence Diagramg)

I End User Consumption WA, WPE
| Platform (T2.2) Execution
|
| Wizards
| component
|
l

1: Use wizard( bI_]|_ _
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1.2 Invoke service() jj
ST i
DI T |
T I |
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Figure 27: Use case #9 sequence diagram

Uc#10 — Import taxonomy and use it to define a Goal

v )

Import
] ontology

End-user

Caonsumption Platform

Figure 28: Use case #10 use case diagram

sd Sequence Diagrarmi D)

u:End User Consumption Taxonomy

| Flatfarm {T2.2) Repository . Starage
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| component |
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Figure 29: Use case #10 sequence diagram
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