Paper presented at the 6" Global Spatial Data Infrastructure Conference
in Budapest (Hungary) 17-19 Sept. 2002.

A Spatial Data Catalogue Based Initiative to L aunch the Spanish SDI

M.A. Bernabé', M.Gould?, C.Grand?, P.R Muro-Medrano®, JNogueras®, F.J Zarazaga- Soria’

! Department of Topography and Cartographic Engineering
Polytechnic University of Madrid
Campus Sur, Carreterade Vaencia, km 7. 28031- Madrid (Spain)
mab@nivel.euitto.upm.es

2 Department of Information Systems
University Jaumel
Campusde Riu Sec, 12071 Castellén (Spain)
gould@lsi.uji.es

3 Department of Computer Science and Systems Engineering
University of Zaragoza
Mariade Luna3, 50015 Zaragoza (Spain)
prmuro@posta.unizar.es

Introduction

Multiple organisations from GSDI to INSPIRE a European leve to naiond and regionad bodies
have spent conddereble time and effort over the past few years debating optimad SDI
architectures, which depend to some degree on the maurity (availability) of sandards documents
and dandards-based components.  After severd years lamenting the lack of completed standards
and components, there is now a hedthy offer which dlow SDI developers to prototype the three
basic technology components of a SDI: 1) metadata collection and publication, 2) catdog and
regisry services, and 3) web mapping servers and dients. While we acknowledge that fact that
politicdl and ingtitutional agpects of SDI creation provide the toughest chdlenges, in this paper we
focus on the important role technologigs play in fadlitating politicians decisons regarding how
to go forward, or a times whether or not to even begin.

We didinguish two cdasses of SDI project. The ontgoing NorthRhine Westfdia pilot project is an
excdlent example of how a rather large collection of companies and public indtitutions crested
sandards-based components according to a wel-defined project architecture (reference modd, see
Minster 2001). However, it would seem that many regiond SDIs across Europe have not defined
(or a least have not published) such consensus-driven architecture. Severd nascent SDI projects
within Spain are good examples of this second dass of SDI, where dgnificant interest exids yet a
common modd or architecture does not. The authors of this paper represent a collaboraive team
(see TelDE 2002) of academic technologists who have developed a set of prototype components in
order to demondrae the possble cgpabilities of various scdes and types of SDI. Beginning with
technology pilots might be consdered putting the cat before the horse, but we have witnessed
how this can serve to spark interest in interagency collaboration --it becomes easer to convince
people of wha is possble-- which then fadlitates cregtion of the political pressure necessary to



make the architecturd planning hgppen.  We see this methodology as essatidly reverse
engineering the SDI creation process, again, normally atop-down political gpproach.

SDI Components

Implementation of a Spaid Dda Infragructure is fraught with important and interesing politicd
and inditutiond chdlenges for which no dngle formula exigs however the technologicd picture
has become quite clear during the past year or s0. As is the case of the INSPIRE initiative (see
INSPIRE 2002), we adopted (earlier) the Digitd Eath Reference Modd (DERM) desgned by
technicians who are both NASA contractors and active OGC and 1SO/TC211 representatives. The
DERM document (see NASA 2001) nicdy syntheszes the multiple options regarding standards
and components to be implemented, and didills the potentidly endless aray of options into the
ample gragphic bdow. We have utilized a trandated verson of this diagran to explan to
paliticans thet the SDI is redly quite ample, condsing of badcdly three components: reference
data repodtories, metadata catalogs and user services (primarily web mapping), connected in a
savice chan initided by an end-user via a no-cost web browser. Udng the graphic it is not
difficult to map these “new” concepts back to more eadly understood dient-middlewvare-server (3-
tier) concepts tha many politidans understand. The badc messsge we have been adle to
communicate is thet although there are many options (and confusion certainly exists), in the end
there are only 3 components to be devel oped, and we know how to acquire or create each of these,
today! This messge is reinforced through demos, preferably with the politicdans own daa
SOUrcCes.
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Figure 1. Digital Earth Reference Moddl (DERM); NASA (2001).

Document avaldality

Most organistions have programmers on daff that ae cgpable of cregting the necessary
components, or catanly of configuring avalable components, dbat with a litle consulting



guidance on the dde to samooth out the rough areas. These components are defined in a series of
technicd documents, and one of the prime ressons dted for dday in implementing SDI
components is tha people (implementors) are waiting for the definitive verson of a paticular
gandards document to become public. A prime example is the 1SO 19115 standard on geographic
information metadata. While it is catanly true tha the 1SO de jure dandardistion process is a
dow one, we can confidently suggest two things:

1) once an ISO/MC211 standard document reaches DIS (Draft Internationd Standard) detus, it is
very mature and essartidly ready to be implemented or rdlied upon;

2) the ISOTC211 process is sreamlining its throughput, to the point where new standards can
theoretically emerge publidy within 12 to 18 months.

Furthermore, this gpparent access barrier has not stopped commercia enterprises such as ESRI,
Intergraph, lonic Software, etc. from implementing 19115 cgpatiilities based on the DIS verson,
and nather should it gop SDI implementers in the public sector. This particular gandard is, as of
this writing, in aout as dable a condition as can be, given that it is dill awvating the ceremonious
passage from Draft to International Sandard datus. We underscore: 19115 is ready to be
implemented now; the minor editorid changes it might experience in the find days before the
aforementioned passage, are likdy to be trivid and will NOT disupt any on-going SDI initidive.
Therefore, our group (specificaly Univ Zaragoza) has crested and demondrated Java gpplicaions
for creating 1SO 19115 metadata and storing it in Access or Oracle databases. Other open solutions
ae emerging as well (and are expected to be published a the www.gsdi.org webste), and in
addition the mgor GIS vendors will within 12 months ship products that output this format. (We
should warn crestorsusrs here tha metadata cregtion need not be tied to any current GIS
platform; generic solutions abound.)

A related concern is how to gan access to ISO/TC211 Drdft Internationd Standards.  DIS
documents are not available (or for sde) on the ISO webste because they are not yet approved
dandards They ae, however, avaladle via ISOTC211 natiiond ligison members (normdly &
NMAs) and through the OGC liaison Cliff Kottman (in the case of OGC members). Furthermore,
it should not come as a surprise that older drafts' may be found on the web, usng Google and
other search engines Although the GI community is 4ill not satidfied with the 1SO document
accesshility policy, we can dae from our experience that any organisation serioudy conddering
their implementation, should have no problem accessng rdevat DIS documents through the
aformentioned liaison channels In addition, we sugget OGC membership as a key invetmen in
SDI development, as membership opens doors fadlitating access to a wide aray of ongoing
technology devdopment: the public can only directly access approved OGC and 1SO
specifications and certain drafts, whereas members may access the entire in-progress archive and
esatidly get a severd-month head dat.  Severd public inditutions --Ordnance Survey, United
Nations and FGDC to name but three—have recently joined or incressed OGC membership leve
in order to gain increased access to the OGC knowledgebase and decision making process.

Catalogsand Services

We do not condder reference data repodtories here, and we have dready mentioned metadata
cregtion, which we consder an issue no longer open to debate regarding formats or sandads. A
related part of the second SDI component, is the catalog service, a tricky one because on one hand
a mature OGC spedification exigs (verson 1.0), while on the other hand rumours of impending
“dadess cadog services' (advanced web services) ae widespread and have caused some

! One exampleisan old draft of 19115.3 (metadata) at http://www.standardsi naction.org/gismetadatay.



implementers to gt back and wait. Our recommendation is to implement 1.0 immediatdy, because
we believe (and s0 does the INSPIRE working group on Architecture and Standards) that access to
reference data is of immediate priority. This access (to multiple digributed sources) is fadilitated
only via a working cadog service, and we see no reason to leave end usars “unconnected”
because we, as technologigts, are waiting on the latet-grestest innovaion from the IT world. The
NRW pilot has implemented a (OGC-conformant) catalog service based on 1.0, and our research
group has done the same (dbeit a verson 1.1, which cannot be conformance tested as the test
does not yet exid), as shown in figure 2. Now is the time to connect metadata repostories (in
relaiond databases) to usars via current catdog service technology. GIS-vendor-specific cataog
sves ae ancther dternative, but we would warn the implementer to try to leave dl doors open
to OGC-conformant solutiors for maximum scalahility in the future

The third SDI component, wha we term end-user sarvices, was previoudy termed “web
mapping”’. These sarvices have now expanded beyond presenting users with pictures of maps (eg.
GIF/PNG), to incude (OGC) Feature sarvers for vector data, Coverage servers for continuous
fidd-based data, and soon other geospatid processing and portraya services. As far as including
direct views of geodaa within an SDI, implementers have sevard posshilities One is to modify
the Minnesota Map Server (http://mapsarver.gisumn.edy/), which publishes its source code and is
compdible with OGC WMS specification 1.0. A rdaed method is to follow the WMS cookbook,
published by Internatiordl Interfaces at

http:/Avww.intl-interfaces.net/cookbook/ WM Slindex.ntml.  Fndly, the WMS documentation is
aufficiently complete to dlow for the crestion of basc (and open) web mepping dients such as
that shown infigure 3.
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Figure 2. A prototype OGC Catalog Service client, consulting a version 1.1 (draft)
Catalog Server for information on rivers (rios). Note: an end-user application would reformat the
XML output to create an appealing results web page.



We would be remiss not to mention that severd GIS vendors now support the WMS 1.0 or higher
goecification for serving maps, including the products by ESRI, Intergraph, lonic, Geodan,
Cadcorp, SICAD, ec. (the latter 4 are Europeen companies the ettire lig is found a
http:/Mmww.opengisorg/cgi-binfimplement.pl ). Caution should be taken, however, to determine
just how open each commercid map sarver is to the use of OGC WMS protocols ingtead of its
native protocol, and to the integration with other SDI components.
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More complex user sarvices such as the coverage and feature servers mentioned, will come onto
the market within 12 months, as they are just how emerging from the Open Web Searvices initictive
(which has sarved as a greenhouse for these technologies) as Draft Interoperability Program
Reports (DIPRS). Again, OGC members dready have access to these draft technologies, and our
group has implemented much of it, in order to offer more complete and diverse demos to our
politicians, who will hopefully support future generations of regiona and nationd SDIs

Condugon and Futurework

In concluson, we have shown a process which has been described as reverse engineering: The
process of analysing an existing system to identify its components and their interrelationships and
create representations of the system in another formor at a higher level of abstraction. This seems
to describe well our objective within a three-year technology research project funded by the Spain
Minidry of Science and Technology, described in Berngbe et d. (2001): study what technology
components are currently available and in use, and combine them to cregte pilot gpplications. If a
paticular region currently lacks a cogent SDI policy and architecture, it may just be that the
relevant politicans have not seen dear demondraions of wha is possble today employing
accessble, open, standard software components. We should aso add that INSPIRE has certainly
lived up to its name in our case, as the large shadow cagt by this Europeen initigtive, has served to
ingoire politidans in Spain, who are now more confident regarding the posshilities for cregting
SDIswhich are sugtainable; the methods we are usng are supported by INSPIRE, and vice versa.

Speculating where technological development will heed during the coming years is dways subject
to unexpected “Big Bangs’ (such as the sudden appearance of the WWW). Barring such radicd



disruption, it would seem tha Web Sarvices-based development will dominate the horizon for the
coming years. (We note that if WS live up to ther potentid, and hype, they will in fact conditute
a big bang.) This prediction is grounded in the on-going and planned initigives within OGC (Open
Web Seavices) and rdaed interoperability organisations such as Object Management Group
(www.omg.org and the OpenGroup (vww.opengroup.org), al aimed & the controlled application
of web sarvices technologies emerging from within the wider IT community. It should be noted
that while we foresaw the advent of these Smplified XML and HTTP-based services (Gould 99)
we did not know until very recently what they would be cdled or in what form they would appesr.
Web services will change the implementation of catdog and regidry functiondity, as wel as the
way in which usars “find” and “bind’ them to thar own goplicdions, however we continue to
recommend immediate implementation of current solutions (eg. OGC Cadog Spec 1.0/1.1) and
anticipate the emergence of a wide offer of migration solutions. In fact, our own research agenda
will am in this very direction. Arother interesting direction for invedigation in the SDI fidd
(epecidly in Europe) will be tools to represent and exploit multilingud and cross-disciplinery
ontologies (Mata et d, 2002): the key to semantic interoperability.
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