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Threeyearsof experience with the SoDa web service delivering solar
radiation infor mation: lessons lear ned and per spectives

Benoit Gschwind, Lionel Ménard, Michel Albuissorddrucien Wald

Abstract

Information on solar radiation is a critical issmeseveral environmental domains as well as forpowered sys-
tems. The present means for accessing informagiarsérs present several severe drawbacks. Thres praplems
were identified and should be solved to supply sigéth relevant information: improved access tminfation, im-
proved space and time description / knowledge efrtddiation field and related quantities, improwvedtching to
actual user needs. The SoDa project was launch@@D{2003, IST programme of the European Commission)
bring solutions by an efficient use of advanceainfation and communication technologies. An intégraof in-
formation sources of different natures was initiaby the SoDa Intelligent System (see online gi:Mttww.soda-
is.com). These sources include databases contasioiag radiation parameters and other relevantimition; sev-
eral of them originate from the processing of ingtgken by satellites. The sources also includearsented appli-
cations. The successive prototypes of the SoDa@ewere validated through users trials. The outoof the pro-
ject SoDa represent a significant step forward hdythe current state of the art and include sulistaoriginal
work. The main innovations of SoDa are to offerag access to diverse networked sources of infilom#hat are
geographically dispersed, and to supply users imfitrmation of high quality. Surveys of users dewstoated that
large gains in terms of efficiency, costs, etc.evexpected by engineers, companies, agencies s@arc institutes
if relevant information were more easily availafile virtually any geographical location at any tindecordingly, it
was decided in 2003 to create the SoDa Servicet@ugerate it. During these past three years, tigaSService
underwent several improvements, all aiming at claating it with respect to access by users. Imprognts were
made on the SoDa Intelligent System, including wask the user interface and on the presentatidheo$ervices.
Promotion efforts were made towards media, inclgdi. The effective use of the SoDa Service iséasing from
year to year. In 2003, 2000 requests for infornmati@re satisfied; in 2004, 20 000 requests; 35dr@Ctexpected in
2005. This communication presents the lessonsdéainom the past and the perspectives of the Sabace. We
discuss the sustainability of the SoDa Service télabnologies used and the approach to custonmetBeiperspec-
tive of developing a B2B merchant site.

1. Introduction

Information on solar radiation is a critical issmeseveral environmental domains as well as forgne
production by means of solar-powered systems. gitrolled measurements of radiation are available
in a limited number of sites. Outside these siesdels are applied to infer the radiation from meas
ments. The results are usually not satisfactorythatk is a large discrepancy between user regneist
available information (Cros et al. 2004). Largengain terms of efficiency, costs, etc. will be atéal by
engineers, companies, agencies and research tiestifuelevant information were more easily avala

for virtually any geographical location at any tirfRourges/Kadi 1995). Recent projects have demon-
strated the usefulness of image processing tecesiffu extracting solar radiation information fr&arth

! Centre Energétique et Procédés, Ecole des MineRadis / Armines, BP 207, 06904 Sophia Antipolis gederance.
http://www.soda-is.com



observation satellite images (Rigollier et al. 200®ieller et al. 2004). Reliable validated routires/e
been established at some meteorological officeg@sehrch institutes. Efforts have been made teatol
store and disseminate solar radiation informati®everal databases are now available on the Internet
(Fontoynont et al. 1998; Lefévre et al. 2003) o€Ds (ESRA 2000; MeteoNorm 2003).

However, these efforts are not sufficient enoudtre® major problems were identified and should be
solved to supply users with information relevantheir requests: improved access to information, im
proved description and knowledge in space and d¢ifike radiation field and related quantities, iogd
matching to actual needs (Cros et al. 2004). Thgepr SoDa used the considerable previous experienc
as a springboard to answer users’ needs by aneetffiuse of advanced information and communication
technologies. It was sponsored by the IST programfribe European Commission from 2000 to the be-
ginning of 2003. Several information sources ofatént natures were integrated within a smart ngtwo
on the web (http://www.soda-is.com). These soumelside databases containing solar radiation parame
ters and other relevant information. Several os¢hdatabases originate from an advanced processing
satellite images. The sources also include usentd applications. Several domains were underezanc
environment, vegetation, climate change, oceanbgtdpealth, energy-conscious building design, renew
able energies, daylighting and material ageingveeathering.

The SoDa Service represents a large improvemeatdass to information in solar radiation by users.
Having a common access point makes it easier ts wggo do not have to remember and store several
URLSs (one stop shop). The standardisation of ttexfeces querying the space and time attributesret
guest and the adoption of standards for descrithiege attributes are also facilitating the uptakesers.
The standardisation of the outputs is a major imgneent. Before, users were spending efforts to cope
with the various formats produced by the variousemelogical offices. The large efforts spent ia He-
lection of the most appropriate chaining of proadgorithms to answer needs beyond measurements are
improving access to information. By making thesaih available, the SoDa Service offers the most ac
curate way to get the information. This is enforbgdts networking capabilities. Since any providan
easily declare an application, the SoDa Servi@amable of shifting from one application to a mape
propriate one and consequently is capable of oifetie best service available. Another innovat®toi
supply users with information of high quality. Higiality means an improved matching to actual rneeds
the supplied information better answers needs thanobserved data would do. It also means improved
time-space coverage and improved time-space sagnplin

Three prototypes of the SoDa Service were builinduthe project. All were gauged by several tens of
users who thus contributed to the re-engineeringaah prototype. As a whole, user expressed satisfa
tion. The surveys show that several benefits ape@rd besides technical innovations in all ardasrey
solar radiation makes significant impacts. Gives liigh expectations of users, an operational SalPa S
vice was set up in January 2003. It is gradualipdpeecognized by professionals and its effectise is
increasing. In 2003, 2000 requests for informati@ne satisfied. A request is an access to a sgatafor
the execution of an application. In 2004, there 2a®900 requests; 35 000 are expected in 2005. /A ma
ket analysis made during the SoDa project by @&t company iCons showed that a market nichdsexis
for such a service. Nevertheless, the market wassady. Accordingly, the SoDa Service is presently
on a free-access basis in order to increase itsilitisand gain experience in running an operaioser-
vice and exploring market opportunities.

This communication presents the lessons learnex these past years and the perspectives of the SoDa
Service. We discuss the sustainability of the liggeht System itself, the technologies used andaje
proach to customers, in the perspective of devetppiB2B merchant site.
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2. The SoDa Intelligent System

The SoDa Intelligent System (SoDa IS) is a setiefgs of software that are central to the SoDaiGerv
(Wald et al. 2002). It performs the integration angbloitation of diverse networked information smes
that are geographically dispersed. It offers a comiaccess point implemented as an Internet sefber.
user request may be beyond the content of theadlaildatabases. An example is the sizing of photo-
voltaic panel for producing enough electricity fayme appliances. To that end, the service inclages
cific applications and the SoDa IS can combinelzizgas and applications. The SoDa IS is flexibleiand
capable of integrating other databases and nevicapiph-oriented algorithms, as demonstrated by sev
eral services (databases and applications) prowgi@dstitutes not members of the SoDa projecthat
sense, the SoDa Service and its Intelligent Systmbe seen as an efficient means to validatet#iden
expertise and to perform transfer of knowledge fresearchers to practitioners.

The SoDa IS relies upon available and reliable dathange protocols and on systems to guide, con-
nect, and transfer data across computer networglications are interfaced to the Web at the premis
of providers. The SoDa IS has several functionsdhadetailed hereafter. Firstly, it helps to thtioally
organise the available services (databases, afiptisa and subsequently provides a means to dynami-
cally discover the contents of the SoDa ServiceceOa service is invoked, a Graphical User Interface
(GUI) is built that is specific to this service. &Bervice is executed, results are formatted bytiea IS
and presented to the user. A XML schema was defrethe exchange of information between the SoDa
IS and the various services (databases, applisjtibat are called upon to execute a request.phlliea-
tions are described in XML in the SoDa IS. The didwopof the XML is a definite advantage with respec
to the adoption of the SoDa Service by providergfablishing their databases and applications. Tdwey
not have to change their own format; a simple cgps converts the SoDa XML into the metadata used
by the service provider.

The HTTP based Geo-Temporal Searching (HGS) teoggalias used in the first versions; it defines a
mechanism whereby remote databases can be sedincbadh a single standard HTTP interface (HGSS
2003). It provides a Service Discovery layer. Tdlisws online retrieval of a hierarchical structofeall
databases available for search and all applicatlmatscan be invoked through HGS. The catalogusenf
vices comprises a Service Descriptor for each seyrviritten in XML. These Descriptors are exploitsd
the HGS to offer an up-to-date catalogue to users.

Once a service is invoked by the user, the SoD&dfs another XML file whose URL is defined in the
Service Descriptor (Fig. 1). This file contains atags describing the content of the Graphical Wiger-
face (GUI) that is specific to each service. Newveldss, because they are very common, standardheser
terfaces were defined for the description of thecspand time attributes of the user request tieahato-
matically called when launching an applicationtiat way, it facilitates the declaration of an agation.
From the user point of view, it permits to preseaa applications in a homogenous way. These irdesfa
are defined in the SoDa XML as metatags. Figure an example of a GUI that is dynamically con-
structed by the SoDa IS. The map is built by explgia Geographical Information System by the means
of the MapServer tool (2005); the coordinates afndd in the XML file for a service. The user dilin

the requested parameters for this service andekecutes it.
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Figure 1. SoDa Service Invocation

The outputs of a service are expressed in XML. Aveoter permits to shift to HTML at user's will or
to any customised XML using a XML style sheet sedcby the user. Several XSLTs (eXtended
Stylesheet Language Transformation) were writterttfat purpose; one produces "comma separated val-
ues" (CSV) ready to be ingested in standard sphegds.
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Figure 2. Example of a GUI constructed by the SEDE005)
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3. Converting SoDa project outcomesinto the SoDa Service

Close to the end of the SoDa project, a consuftaifousers was made through on-line questionnéii@s
returns) and a users workshop was held in Palitirember 2002, gathering 20 selected users, ragrese
ing a wide panel of professionals in solar radiatibhe outcomes of these consultations and worlksshop
praised the usefulness of such a service, its pakeffor filling in users’ expectations, the oviéiguality

of the information delivered and the recognitiorileé high degree of expertise held by the SoDaeptoj
consortium. Users said that the SoDa Service igfhaent means for transferring highly specialized
knowledge from researchers to practitioners anduaged the transformation of the prototype insoist
tainable SoDa Service. However, users clearly dtatiack of visibility for this consortium that may-
pede the sustainability of the future exploitatadrthe SoDa Service, the lack of action for promgtihe
SoDa Service and on a more technical ground, tfiewiy of finding appropriate applications in the
2002 prototype of the SoDa Service.

The market aspects were also covered. The quésiieryou ready to pay for data and other informa-
tion” divided users according to the domain of dtti when this domain may be profitable for compa-
nies, they are ready to pay. Companies are moliaédicto purchase information than public admimistr
tions or research organisations. Besides the s&ieformation available in the SoDa Service, thess a
clear demand for consultancy and training. Thedbdata were expected to be given for free, follgwin
the example of the meteorological data in USA amwtrary to the current procedures in Europe. In any
case, users underlined that selling informatioruests a clear identification of the vendor whicbigd
be known, capable and reliable, and a clear ideatibn of the benefits brought by the SoDa Service
compared to current practices.

In the view of these outcomes, the SoDa projecsadium decided to operate the SoDa Service on a
self-funded basis during one, then two years. BB2&cole des Mines de Paris / Armines (EMP) detide
to take full leadership of the exploitation of tSeDa Service because we strongly believed in gulis
ness and in the smart technologies sustaining ¢ 3S. While the other partners agreed to maintain
their applications, we undertook several activiteslevelop the SoDa Service. The activity in 20G%
to transfer the SoDa IS from its creators (JRGsprd) to our premises. The SoDa IS was mostly ewritt
in Java (servlets and applets). This implied trajrfior our team, which was not conversant with Java
Summer 2003, the operational SoDa Service becametiiEMP and that of Ispra was shut down. Prior to
improvements, in 2004, a model of the SoDa IS wal$ i UML (Universal Modelling Language) to bet-
ter focus changes in software. Improvements wementlaen on the GUI, in particular, the selectiora of
geographical site by the means of a gazetteetha&ttime, users feedbacks clearly showed that dpva
plets were posing a problem to several of themvéoious reasons, they do not have the capability-o
stalling Java on their own PC and consequentlyigaificant number of potential users was unable to
launch applications in the SoDa Service. In Sum2@85, all Java applets were removed and replaeed ei
ther by HTML code for the Service Discovery or bitdP code for building the GUI.

Beside these technical changes, a strategic riefteaias conducted on the future of the SoDa Service
We had to switch from a prototype service, prowjdatcess to a wide range of domains, to a profealsio
one, not covering all domains and addressing mbfgthe most active users in solar radiation. €hes
lected domains are believed to offer potential tgmeent for marketing the SoDa Service. A strategic
plan was set up, which guides the whole procesg-aesigning the SoDa Service. The web site soda-
is.com was re-designed to favour the approachafepsionals to the SoDa Service. These users reust b
able to find the right information in seconds ahdwdd not be wandering in a fuzzy and complex s$tmec
gathering heteroclite services as it was in 2004irsA activity was to re-design the catalogue @fvices;
it was previously ordered by type of informatiom.,i daily data, advanced parameters, user-orieapied
plications. The new catalogue is ordered by domarg, air quality, meteorology, solar energy sy,
etc. In addition, help and examples of resultingdpicts were developed. Simple yet efficient folcsnd
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menus, reflecting this domain-driven approach, waeeeloped; new items were added, such as FAQ,
Help, Cases Studies, Examples, moving from a rekganoject web site to a clear, well-structured and
professional one. Finally, the entire web sitegioally in English, was also translated into French

Actions were made toward medias in order to prontoteuse of information on solar radiation and ac-
cordingly the SoDa Service. The company Gedeom fearis, made several stories for TV for adult and
children audiences. These stories display sevaisdscstudies showing real usage of the SoDa Service
The story about skin cancer highlights how the S8Bevice enables oncologists to know the exact leve
of their patients’ exposure to natural UV. Two ssrshows that the SoDa Service helps architectzéo
the number of solar panels that any particular ge@o house would need to produce electricity taicov
domestic needs. The last one about air qualityrieschow the SoDa Service is used by meteorokgist
to better know the intensity of radiation, enablmgetter forecast of ozone levels in cities. Thatedes
were broadcasted in the Eurovision network, gatigepublicly-owned broadcast companies in Europe.
Excerpts of the stories are available at Youris,camideo web portal for the IST program. Storiesev
also published in specialised magazines. Two irgeiywere conducted from radio broadcasters.

Referencing the SoDa web site to major search eagand portals was a time consuming effort. Cur-
rently more than 37 different search engines iriolydsoogle, Inktomy-Slurp (Yahoo.com), MSNBot
(Microsoft), WISENutbot (Looksmart), Ask JeevestaAVista, AOL, regularly browse, extract and clas-
sify SoDa web documents. In addition, we continlyousonitor accesses to the SoDa Service. Figure 3
shows that the number of visits is increasing fy@ar to year, as well as the number of requestertaad
the SoDa Service. An on-line questionnaire (15%vans) permitted to better know our audience in Janu
ary 2005. Figure 4 reports on the relative imparéaof the domains of usage of the SoDa Service. The
domain where the SoDa Service is the most useg f&bthe production of energy by means of sun-
powered systems -more than 1/3 of visitors- aridliswed by building engineering and meteorology.

40 Air Quality

Astronomy
B Visits to Building Engineering

SoDa Climatology
[ ] Requests Education
Health
20 ] B Materials

Meteorology
Oceanography
101 ~ Sun Power
Vegetation

| Weather Forecasts in percent
oo | | | | P

2002 2003 2004 2005 0 10 20 30 40

30+—

Figure 3. Number of visits to the SoDa Servicd-igure 4. Relative importance of the domains ofjesa
and number of requests per year (in thousands) of the SoDa Service, in percent.

In January 2005, we subscribed to the Google Adspriggram, which is a fast and easy way for website
publishers to display relevant Google ads on cdrgages of their website and earn money. The ats th
show-up on the SoDa web site generate small yetaemcomes. As they are based on the conterteof t
web site, they really cope with the domains covdmgdhe SoDa Service. Beside the fact that these ad
give a more professional look to the web site, thlsp help the SoDa Service to be identified byténe
geted web site as an actor in the solar radiatiarket, thanks to the referrer mechanism in logsfil
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4, L essons learnt and current developments

There are several lessons learnt from these paest tfears in various aspects: technology, the kesgr
role, cost of investment and business model.

The SoDa IS was formerly built-up using Java tettmpoboth on the server side with servlets and on
the client side with applets. The description af ttontent of the SoDa Service catalogue was made in
XML. The choice of these languages was inheritexinfthe European project; it was guided by the
knowledge of these languages by the JRC, in chafdke technology development, and the re-use of
proven pieces of software, such as HGS. ThoughHessrand XML are totally hidden to the users, afple
are loaded in the client browser. This led to maroblems due to the sometimes incomplete compliance
of browsers with the Java Runtime Environment (JRIBe SoDa Service used applets for the GUI which
displays maps for geographical selection of sitentdrest and queries parameters to be input toghe
mote application. It is therefore a crucial poimtthe invocation in any service offered by the S&2a-
vice. Errors occurring at that stage have a readlgative impact on the perception by users of tieaS
Service. For this reason, we abandoned this appfabach and used instead PHP (a server sideisgript
language) as shown in Figure 2 or static HTML padée servliets and XML parts of the SoDa IS have
been kept as they are and currently give satisfacesults.

Although users were in a key position in the Sobgeet, they were at that stage perceived as dmntri
uting the technological development. We did notscder how the whole SoDa Service can benefit their
business, but were more focused on providing tmthery accurate services that they can use. Tdigle
developing a complex and a more “scientific oridhieatalogue of services. A quite long and diffiod-
flection process enriched by interviews of useis ametter listening to their concerns, permittechbve
towards a catalogue which is based on domains tofitgoof users, with partly redundancy of services
The major goal of this approach was to increaseusieeof the SoDa Service by professionals andum-a
ther stage, to be able to convert users into palemnistomers.

Soon after the operations began, it became obvlmatsthe Web site of the project was focusing too
much on the availability of the services and tleaen re-engineered, was not appropriate to a cestom
approach. The change from “services-approach” tnfain-approach” permitted to build a much richer
web site containing several documents that areetirib a domain and that help users in using theaSoD
Service.

This three-years period of self-funded activities improving the SoDa Service required a consequent
amount of efforts. We estimate that each year,vanage of 4 person/month was spent, including senio
and junior engineers and students. In order tasusur commitment to the SoDa Service, the Seritice
self should generate incomes that will partly supgiese technological efforts.

In the course of the SoDa project, the Italian canyiCons analysed several scenarios for develop-
ment and sustainability in 2002. Based on 10 rasés studies, four scenarios were clearly detailed:

1. “Free for All", where the entire offer is availalfier free with no restriction;

2. “Limited for Free”, where all data and services ammilable for free but all, or several, with restr
tions: registration, membership or sponsors...,mitéitions as for the rules of access, the usagetaf
etc..;

3. “Mixed Free and Pay”, where free plus on paymentises are offered through a variety of modalities,
often depending on quality, updating and formatdatf;

4. “Pay”, where the offer is uniquely on payment.

The study showed that the best solution for the&8Brvice is the “Mixed Free and Pay” formulasilt i
best suiting the expectations of users, as thewwa#able to pay only for value-added servicesoftad,
customised information, targeted services, comsgpléind training). Although available in principtae
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actual willingness to pay is conditional upon theagnition of a real differentiation between theefiand
pay services available in the SoDa Service.

We are currently setting-up an e-commerce weltlstewill host a mix of free and pay services. tn 0
der to demonstrate the pay services, there withdiaal examples of results or several of thesecrv
will be partly accessed for free. A prototype wasaloped using a e-commerce platform and is cuyrent
tested. The nesting of the SoDa IS inside an e-cencenplatform was successfully realized. As e-
commerce is not the core of our activities, westileworking on the economic and legal aspectatnag
to e-commerce and are looking for external parmprdVe expect to be ready to launch the e-commerce
web by mid 2006.

5. Conclusions

EMP has been and is still very active in many mrgjéunded by the European Commission and is well
aware of others. There is only a very few proj¢ieta lead to sustainable services. The SoDa Seiviae
example that still be confirmed. The valorisatidrresearch and technological development into susta
able services is very demanding. It requests affiorivarious aspects: technology, business developm
marketing, communication. Only a very few reseansiitutes are equipped to undertake such effarts a
that may explain why successful projects are rapetducing sustainable services. Such efforts were
made by EMP not because of the economic poteritigldecause we believe that the SoDa Service is a
strategic asset for the development of researcolam radiation at EMP.
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