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Abstract. Public administrations are providing citizens withline services.

Organizations that have implemented governancedbaseService Oriented
Architecture (SOA), with a certain degree of magyrimust incorporate
software development methodologies that enhanckimgwith services in the
early stages of Web development that means, duReguirements and
Analysis phases. The use of Model-driven Web Ergging paradigm

(MDWE) in Web engineering appears to have yieldedy\good results. We
will focus on NDT proposal (Navigational Developrheechniques),

incorporating activities in order to complete th®4 Target Meta-Model.

These activities integrate the development lifeeyoito SOA Governance
Policies and SOA Services lifecycle. This will dee@ natural and automatic
use of SOA Services at public administrations ia #arly stages of Web
development.

Keywords: Model-Driven Web Engineering, SOA, Governance, NBiiblic
Administration, Services.

1 Problem

One of the key elements in the SOA (Service Ortkrechitecture) Target Meta-
Model at public organizations capable of operatinger the SOA paradigm [5, 6, 7]
is the reference to the methodological componespe@ally regarding the SOA
Development Methodology Model. This methodology siim the integration of Web
applications development with SOA Governance Pedicin the early stages of
development.

As the government must provide citizens with pubdiervices by means of
telematics processes [1, 2], the natural way o¥iding these processes to citizenship
is using Web applications. Thus the Web engineepgatpdigm will best suit the
integration between SOA Governance and these sardievelopment.

We have chosen the NDT approach (Navigational ¢reent Techniques) [4]
among the methodological solutions included in Medel-driven Web Engineering
paradigm (MDWE) [3], which has been shown to bedffe for Web development,
in order to extend its activities with the aim tdrporate the necessary activities for



services development during the Requirement andy8isaphases. This methodology
has been selected for three main reasons:

It has already succeeded in several public adménishs [10,9].

« It matches with one of the research lines of theTPAResearch Group (Web
Engineering and Early Testing) [14], focused on MEMMWT?2 is a research group
referenced in the Andalusian Research Plan (GroADIPTIC021), the Fidetia
(Foundation for the Investigation and Developmdrnformation Technologies in
Andalucia) and FIUS (Research Foundation of thevémity of Seville).

* It has a set of tools that applies NDT MethodologileddNDT-Suite [9,11]

Therefore, the objective of this research is toeedta method pertaining to the
MDWE paradigm. For this purpose we have chosen NB&thodology, as it is
capable of fitting in, from the early stages of elepment and later in the NDT
transformations, the SOA Services framed withinoaganization that has a SOA
Governance, through the modeling of a set of a@withat extends the NDT model.

In the present study we have identified three Kegllenges that will conform de
core of the problem:

« The Services formal description. It is necessarlgaaliscovered and used early at
the requirements phase of new applications. We aefedimal description of the
functionality of each service.

< A formal high-level description of the new Web Ajgpltion requirements is
demanded. We can represent the requirements atinitial phase of the
development through a meta-model as close as pedsilmatural language, using
metadata, phrases or keywords, among other items.

* We would need an Information Retrieval System twt have the capability to
index the Service Portfolio, accept queries givgnthe high-level requirements
and show the services that agree, in a certainedegf similarity, with those
requirements.

This approach fills in the existing gap in the Whgliplications development with an
intensive use of Services to allow running the wiorlServices-based environments
using MDWE paradigms.

Hence, the main target audiences of this reseaiel5®A-based organizations,
particularly public administrations that offer theervices through Web applications,
as owners of such Services. They are empowered gke nthanges on them
(legislatively and operationally).

2 Related Work

The implementation of SOA is a complex technololgioeganizational and business
undertaking. It requires being aware of the protessry and knowing it properly, as
well as a deep understanding of processes at ¢famiaation.

As [6] presents, a SOA Target Meta-Model (Figurefdr) Public Administration
represents the necessary structure of packagéartovith the operation phase under



a SOA paradigm. This set of metamodels must berstatsl both, as part of the
definition of the high level framework and as itsroresult. That means that it is
necessary to define first a set of components thid¢r executing the imperative
analysis and applying the iterative method proppskdws the objective final state of
the organization, which will operate under a SOAap&gm. This paper shows how
the SOA Development Methodology is integrated V(A Governance Policies.
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Ear IS OAlGovemancelModel I [_] + SewicesPortfolio Model
(] + SOA Govemance Policies
~1 + SOA SericesDomain Model
|
|
|
|
«use»
|
V
Methodology Technology
_‘ + SOA Development Methodology Model {7 + SOA Development Architecture Model
[ * SOA SenvicesLLifecycle Model «use» {7 + SOA Execution Architecture

Fig. 1. Package Diagram of the SOA Target Meta-Model

21 NDT and MDWE

Both, Web engineering [8] and the new Model-driesgineering paradigm [3] have
been defined as suitable solutions for companies\V@eb development in research
environment. New Web system development techniqioduced by Web
engineering together with the application of Modgifen engineering in this area
provide relevant high quality solutions and reducest.

NDT [4] is an approach to define and analyze Wediesys as well as to capture
their requirements. The practical version of thpgpraach is oriented to offer a
suitable methodological environment for Web deveiept.

NDT supports all phases of the software life cythe: Feasibility Study Phase, the
Requirements Phase, the Analysis Phase, the Ddé¥igise, the Implementation
Phase, the Testing Phase, and finally, the Mainiem&hase. All concepts in every
phase of NDT are meta-modelled and formally relatedther concepts by means of
associations and/or OCL constraints.

NDT proposes a set of QVT (Query/View/Transformafidaransformations that
enables deriving one phase results from the prevame. These transformations are
identified by the stereotype «QVTTransformation»heT transition from the
Requirements Phase to the Analysis models is stdizéd and automated. It focused
on QVT transformations, which translate the coneegtrequirements metamodels
into the first versions of the analysis models. Séhenodels are known in NDT as



basic models of analysis. For example, the Basicigdion Model of analysis is
obtained from the Interaction Requirements, somehef requirements defined in
NDT, which in turn, describe how user roles canigate through the system. IRs
also describes future access permissions of theles. rThereafter, the team of
analysts can transform these basic models to earidhcomplete the final model of
analysis. As soon as these transformations argedayut systematically, NDT allows
analysts to perform then in order to enrich and mlete this basic model. These
transformations are represented through the sigreNDTSupport».

22 MDWE and SOA

We have found many research papers focused orelfionship between SOA and
Web Engineering [12] in the current literature wadl as some others regarding Web
Engineering Development Services [13] and Modelehi architectures in SOA
environments. However, neither paradigm modifiedvtsk with services at a SOA-
based organization based on mature SOA Governamarea Web development
paradigm of this type applied to public administas, have been found.

In short, it will be necessary a MDWE paradigm,deto be part of services from
the early stages of development.

3 Proposed Solution

The proposed solution to integrate MDWE with SOAdérms of the exposed problem
intends to add several activities to NDT lifecythat incorporates the connection
with SOA Services Lifecycle.

These activities join requirements with servicesdavelop Web applications by
means of the organization services, which candredtin a repository that shows the
contract of the services in UML notation and BPMbkimess logic. This way, the
analyst could consult the services in the earlgestaof development and activate
SOA Services Policies, such as Create SOA Servideisioning SOA Services or
Using SOA Service.

The main objective of this study is to presentsaeof required activities for NDT
lifecycle that could be integrated with the SOAgaigm throughout the development
process. This will give the process a more glolsibu of the approach to business as
well as the component reuse, which is one of thé& $@radigm foundations. The
aforementioned activities will be added to NDT depenent process in relation to
the Service Lifecycle. Thus, in the process maldogditions it may not only reuse
existing services in the organization, but alscitliew services that may be used in
future roadmap developments. As a direct conse@yénhds necessary that the life
cycle could contain activities to:

« Model the organization’s business processes.
« Relate processes to the functionality of the sydteahsupports this process.



» Guarantee traceability to allow direction manageinirat is, impact analysis and
business processes change.

» All these activities fall under Requirements Phageese activities will be added to
the current life cycle and are not taken into cdesation for those events that are
not made under the SOA paradigm.
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Fig. 2. Detail of the Requirements Phase (Activities Diagia UML)

3.1 RequirementsPhase

Figure 2 outlines how these activities are integtanto NDT lifecycle (in red).The
relevant SOA Governance policies will trigger degieg on the Service existence.

A set of actions to incorporate SOA Governance ggees are performed in the
proposed activity called "ldentifying and DefiningOA Services", which links
services to activities. This fact can be observe#ligure 3 below. Now, we propose
several solutions to "ldentifying and Defining SO8ervices” into Serviced
Governance in terms of the exposed problems:

 As first solutions, we recommend that a Meta-Mateduld be used to describe the
Services; the information will be grouped so thatan be part of representative
entities, focused on different views. The entitiéghis Meta-Model are Service,
Domain, Context, Operations or Service Taxonomypragnothers. Each service
has associated Policies Governance.

* The second solution proposed involves the necee$ibaving a set of high-level
requirements [15], covering the full functionaliby the new application, to find



which services are appropriate to be used in tipgtiGation. We will use
formalization, by means of another meta-model,hef tiser stories. A user story
can be defined as a short piece of functionaligt firovides a customer or a user
of a system with a value. A user story represeattam user needs, but not an
exhaustive documentation of them. Most of the Agd&mation techniques use the
method called “user stories” that was firstly aatuced by extreme Programming
and then popularized by Mike Cohn [16].

» Once both high-level requirements meta-models &edservices are defined, it
will be necessary to have adequate systems to nthtah. This system shall
consist of an IR (Information Retrieval) based extindexing engine which is fed
from Services Meta-model. A service to a "docunmatadata” will be assimilated

and high-level requirements will be used as queries
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SOA - Register
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Fig. 3. Identifying and Defining SOA Services (Activiti®agram in UML)

4 Preliminary Work

The most relevant up-to-dateork and results achieved are presented below:

e The preceding work about an approach to transfoulli® Administration into
SOA-based organizations that was presented as geMsasence Degree thesis [5],
that includes a practical experience dealing witplgng this process to a Spanish
regional public administration.

» An article published in an international conferef@eregarding transferring this
knowledge to Public Administration, in order totb@nsformed in terms of its legal
nature into organizations capable of operating utitee SOA paradigm.

e An article published in a national conference [Hoat the Methodological
components. The root of the metamodel refers tonded of establishing the
methodological bases that allow providing a commewelopment framework.



— Definition of the SOA Services Lifecycle.

— Definition of the development methodology for SOdaptation. The Ministry
of Education, Culture and Sport [6,7,9], for ingt@nworks with a methodology
focused on the Model-driven Web Engineering pamadicglled NDT. It covers
all aspects regarding the lifecycle development.

5 Expected Contributions

Our principal contribution can be tackled from difnt sides. We expected a
theoretical approach to integrate NDT with SOA QGoesmce in a coherent
methodology that could develop Web applications S@A-based environments
according to SOA Governance. From a practical pafiiew, an NDT extension is a
mature MDWE methodology that can incorporate sewioaturally in the early
stages of development in which the services wohis €xtension will include NDT-
Suite evolution [9]. Finally, Enterprise Archite@n UML tool) backs up the design
of a services repository, so as to consult SOAiBesvn analysis time.

6 Plan for evaluation and validation and current status

It is deemed necessary to work in liaison with RuBdministration to show that the
work solves the targeted problem and overcomesetigting state-of-the-art. The
validation cycle focuses on four principles: pldo, check and act (known as PDCA).

First, we will define the new activities of this thedology. Second, we will
modify NDT-Suite to incorporate all aspects to tsrk. For this aim we will work
within  SOA Services in the proposed organizatiofifird, we will test this
framework in the IWT2 Group context through thesgixig relation with the Ministry
of Education, Culture and Sport and other admiaii&tns that also work together
with this research group.

Finally, we could compare the results obtained ftbese organizations using the
new development framework with the previous resatthieved after incorporating
that new suggested in this study. Section 4 reéfepevious studies that obtained the
results and metrics. Those metrics will be usedidrsequent comparisons.

This work is currently in its initial phase. Itéxpected to conclude in the next two
years. A PhD dissertation on this topic will begaeted in 2016.

Ackowledgement

This research has been supported by MeGUS, Miiosthe Ciencia e Innovacién
(TIN2013-46928-C3-3-R), and NDTQ-Framework projé€tC-5789) of Junta de
Andalucia, Spain.



References

10.

11.

12.

13.

14.

15.

16.

. “Law 11/2007, 22th June, on Citizens Electronic Ascdo Public Services”. 2007.

http://www.boe.es/boe/dias/2007/06/23/pdfs/A27130656.pdf. Accessed 1st July 2014.

. European Commission, 2010. The European e-GovemnrAetion Plan 2011-2015

Harnessing ICT to promote smart, sustainable & iatige Government.

. OMG. Unified Modeling Language: Superstructure,sian 2.0. Specification, OMG,

2005. http://www.omg.org/spec/UML/2.0/. AccessetlJidy 2014.

. Escalona, M.J, Aragén, G. NDT. A Model-Driven apmhb for Web requirements. IEEE

Transaction on Software Engineering. Vol. 34. Ng&.370-390. 2008.

. Sedefio, J. "Implantaciéon de una arquitectura SOAdministraciones Publicas", Master

de Gestion de las Tecnologias de la Informaciérasy Comunicaciones 2011-2012.
Trabajo Fin de Master. Universidad de Sevilla.aJan12.

. Sedefio, J., Torrecilla-Salinas C.J., Escalona Méjias M. “An approach to transform

Public Administration into SOA-based organisations$ti proceedings of the 10th
International Conference on Web Information Systeand Technologies, pp. 135-142
(Barcelona, Spain, 2-4 Apr 2014). WEBIST2014.

. Sedefio, J., Torrecilla-Salinas, C.J., Escalona, , Mkjias, M. “Propuesta para la

transformacion de Administraciones Publicas en mimgaiones basadas en SOA”. XVIII
Jornadas de Ingenieria del Software y Bases de D#io405-110. (Madrid, Espafia, 17-
20 Sep 2013). JISBD2013.

. Deshpande, Y, . “Web Engineering”. Journal of WelgiBeering, No.1, 003-017. 2002
. Garcia-Garcia J.A., Escalona M.J., Dominguez-Mayh, FSalido A.; “NDT-Suite: A

methodological tool solution in the Model-Driven gtmeering Paradigm”. Journal of
Software Engineering and Aplications (JSEA). 2014.

Cutilla C.R., Garcia-Garcia J.A., Gutiérrez J.J., Dmuez-Mayo P., Escalona M.J.,
Rodriguez L., Dominguez-Mayo F.J. “Model-driven tesgineering. A practical analysis
in the AQUA-WS project”. Proceedings of the 7thelmational Conference on Software
Paradigm Trends, pp. 111-119 (Rome, Italy, 2012).

Gutiérrez J., Aragon G., Mejias M., Dominguez F.fil2uC.R.; “Automatic Test Case
Generation from Functional Requirements in NDT". tuee Notes in Computer Science,
pp. 176-185. (Berlin, Germany, 2012).

Quintero, M., Ricardo, R., Zepeda, S., Leopoldo,\&ga, Z. “Model Driven Software
Development of Applications Based on Web Servicdaternational Conference on
Computational Science and Its Applications. (Fukydkgpan, 20-28, Mar. 2010).

Ruiz, M., Valderas, P., Pelechano, V. “Applying aengineering method to design web
services”. 3rd International Conference on Servicer@®ed Computing (Amsterdam,
Netherlands, 12-15, Dec. 2005).

Web Engineering and Early Testing (IWT2) research roup.
http://www.iwt2.org/web/opencms/IWT2/inicio/indexrhi?locale=en.  Accessed  31th
August 2014.

Sedefio, J., Torrecilla-Salinas, C.J., Escalona, Midjias, M. “Propuesta de modelado de
requerimientos en paradigmas de Ingenieria Webdgilda por modelos”. XIX Jornadas
de Ingenieria del Software y Bases de Datos, (228. (Cadiz, Spain, 16-19 Sep 2014).
Cohn, M. “Agile Estimating and Planning”. Addison-gley.2005.



