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Abstract

HUDA (Hypermedia Techniques for Environmental Data) is a research and development
projed in the framework of the ewironmenta information systems of the Federal Re-
pubic of Germany and the State of Baden-Wurttemberg. The objedive of HUDA is the
design and implementation d a toolbox for the largely automatic production o envi-
ronmental reports on bdh printed and eledronic media. Exploiting as much as posshble
the posshiliti es of eledronic media, extending the target audience by providing better
and easy accessto upto-date information d the environment and an increasing customer
orientation d environmental agencies and ministries provide alditional motivation for
the HUDA effort. In particular, HUDA suppats the environmenta report production o
the German Federal Environmental Agency and the Environment Protedion Agency of
the State of Baden-Wirttemberg.

! Forschurgsinstitut fiir anwendurgsorientierte Wissnsverarbeitung (FAW) an der Univer-
sité Ulm, Postfach 206Q D-89081UIm,
email: tochterm | riekert | kadric@faw.uni-ulm.de

2 Forschurgszentrum Informatik an der Universitat Karlsruhe (FZI), Haid-und-Neu-Strasse
10-14, D-76131Karlsruhe, email: kramer | rschmidt@fzi.de

3 Forschurgszentrum Karlsruhe - Technik und Umwelt (FZK) Institut fiir Angewandte
Informatik (IAl), Postfach 364Q D-76021Karlsruhe,
email: geiger | peter | reisdel @iai.fzk.de

4 Lehrstuhl fir Software-Tedhndogie der Universitdt Dortmund, Universitét Dortmund,
D-44221Dortmund, email: doberkat | sobatka@Ils10.cs.uni-dortmundde

5 Landesanstalt fiir Umweltschutz Baden-Wirttemberg, Postfach 210752D-76157Karls-
ruhe, email: AndreeKeitel | Wolf.Zitzmann@x400.Ifuka.um.bwl.de

& Umweltbundesamt, D-14193Berlin, Bismarckplatz 1,
email: Thomas.Schuetz | Jaaqueli ne.Burkhardt@uba.de



1. I ntroduction

Reporting to and providing the public with information on the environment is be-
coming increasingly important for environmental governmental agencies at both the
federal and state level (e.g., the German Federal Environmental Agency (Umwelt-
bundesamt) at the federal level and the Environment Protedion Agency of the State
of Baden-Wurttemberg (Landesanstalt fir Umweltschutz Baden-Wirttemberg) at the
state level). In general, these agencies are required by law to provide this informa-
tion. In the past the reports were made avail able & printed dacuments only. They are
accesshleinlibraries and seleded organizations and can be ordered at the respedive
agency. Due to the limited number of copies (about 6000 the public hardly has the
free and unlimited accessas intended by the ewvironmental agencies that publish the
reports. This stuation can be improved with publishing environmental reports not
only in printed form but also on eledronic media, such as CD-ROM and the Internet.
In addition, eledronic media provide better means for ill ustrations (e.g., animations,
video clips etc.) which in turn help the public to better understanding the crrelations
and interrelations between complex environmental topics. Also, with conneding an
online report to online environmental databases the public can be provided with up-
to-date information on the environment. Finally, the increasing customer orientation
of these ayencies provides additional motivation for this dissemination. It is worth
mentioning that HUDA does neither ded with seaet data related to individual per-
sons nor with datawhich is proteded by obligations to maintain seaecy.

Overcoming the limitations of print media, providing the public with easy access
to up-to-date environmental information and increasing customer orientation were
the threedriving key fadors for the German Federal Environmental Agency and the
Ministry for Environment and Traffic of the State of Baden-Wirttemberg to launch
an ambiti ous research and development projed, referred to as HUDA (Hypermedia
Tedhniques for Environmental Data) (Mayer-Foll et al. 1997 Keitel et a. 1998.
The objedive of HUDA is the design and development of atoabox, with which the
generation of environmental reports can be made largely automatic. The reports
generated with the toolbox should simultaneously be dfeced in both printed and
eledronic (i.e., CD-ROM and World-Wide Web, WWW) form and should capitalize
on previous results generated in the Environmental Information System of the State
of Baden-Wirttemberg (U1S), part of the research and development effort GLOBUS
(Global Environmental Data) (Mayer-Foll et al. 1997).

The remainder of the paper is %t out as follows. Sedion 2 describes the working
environment in which the HUDA toolbox is embedded and the four functional mod-
ules of the HUDA toodlbox. Sedion 3 focuses on the design of the software achitec-
ture. Related work is discussed in sedion 4 before the paper closes with an outlook
and a onclusion in sedion 5.



2. TheHUDA Toolbox

The requirements the HUDA toolbox has to med were identified by conducting a
considered requirements and user analysis (Riekert et al. 1997 Keitel et al. 1998.
The analysis also helped to identify the working environment with which editors of
environmental reports are famili ar. It also leads to the dedsion to dvide the HUDA
toalbox into four functional modules which off er appropriate solutions adapted to the
problems of automatic report generation. The editors working environment and the
functional modules are described in that chapter.

2.1 Working Environment

User acceptance is one of the main success criteria for HUDA, thus, users sould
become familiar with the toolbox after a short training period. Some todls are d-
ready available, abeit in different disguises and ather contexts. To hide the com-
plexity of the todls and their interadion, and to caer for the users nedls, one of the
major challenges of the projed is constructing a uniform facade behind which al the
todls reside which either have been in use dready or which are developed spedfi-
cdly for the purpaose of this projed.

With a series of questionnaires (Riekert et al. 1997, Keitel et al. 1998 the working
environment in which the HUDA todbox is to be integrated could be identified.
Currently, the aitors work on PC platforms under a Windows operating system.
Since the operating version of HUDA is supposed to be implemented by the end o
1998 Windows NT 4.0 and Microsoft Office 97 are dhosen as implementation plat-
form. The alitor teams in the agyencies at both the federal and the state level are
using QuarkXPress as desktop publishing tod for the generation of reports.
QuarkXPresscan be extended by XTensions (Qext 1998 which can be plugged into
QuarkXPress to provide aditiona functionality. In addition, standard MS Office
tods (Office 1998, such as MS Word, MS Excd etc., and spedfic todls from out-
side the Office suite such as Harvard Graphics (graphic tool) and ArcView (desktop
GIS) are used in their day-to-day work. At the federal environment agency, the Da-
tabase ,,Basic Data for Environmental Report Production” (Datenbank ,, Grunddaten
zur Umweltberichterstattung'/DB Grunddaten) is aready in use for storing report
parts. Up to now this database has been fill ed with report parts once areport was
published and has not yet been integrated in the overal process of environmental
report production. Finaly, the ewvironmental data cdalog (Umweltdatenkatalog
UDK) (Kramer et al. 1997 was expeded to be integrated in the HUDA toolbox.

2.2 DataTrandation and Preparation

External institutions deliver many of the report parts (e.g., graphics, tables, maps
etc.) to the report editor teams. This causes a high degree of heterogeneity in layout



and in formats which in turn requires many resources for unifying the report parts
before they are integrated in a report. The data trandation and preparation module
asssts the alitor teams in these time-consuming tasks and provides smi-automatic
solutions to enhance the process of layout and format unificaion. The following
functionality is provided by that module:

1. Administration of pods goring al initial report parts (i.e., report parts delivered
by external ingtitutions) which can possbly be used in a sedion of the environ-
mental report. Thisinformation serves asinput to the preparation process

2. Information Retrieval functionality to search for and retrieve report parts from
the pods.

3. Trandation functionality to suppart users in trandating data from one format into
another (e.g., trandating a table in a Word dacument to a businessgraphic in Ex-
cd).

An important criterion for user accgtance is the seamlessintegration of these func-

tionaliti es into the working environment which is already used for the preparation of

the report parts. Therefore the achitedure of the data trandation and preparation
module mnsists of threelayers:

e The presentation layer is made up of tools which are famili ar to the users of the
HUDA todbox (e.g., Microsoft Word or Harvard Graphics). These tools are ex-
tended through services from the servicelayer.

¢ Theservice layer provides srvices sipparting the generation of a uniform layout
for the tables, graphics and maps.

e Thetool layer is built on customized tods which are used to automaticdly gen-
erate these dements. These todls are Microsoft Excd for the generation of tables
and graphics, Harvard Graphics for the generation of user defined graphics and
ArcView for the generation of maps.

2.3 Central Data Management System

The cantral data management system is the heatt of the HUDA todbox (Riekert et al.
1997. It is basicdly a repository for long-term storage of report parts (e.g., text,
graphic, table) used in environmental reports. It has to fulfil the following require-
ments:

1. Toread ahigh user accetance for HUDA the ceantral data management system
is sipposed to be smocthly integrated in the processof report production.

2. On average, areport is made up of about 1000report parts which are often used
in more than one report. This cdls for feaures supparting seach and retrieval of
report parts and for the provision of easy to use navigation feaures.



3. Writing a report is a highly dynamic and iterative process during which the re-
port’s dructure changes many times before the final structure is fixed. Hence the
data management system has to suppart the aeaive processof step-wise design-
ing the structure of areport.

The data management system capitali zes on the DB Grunddaten as an alrealy exist-
ing database for report parts of the German Federal Environmental Agency. This
database, however, is adapted to the spedfic neeads of the HUDA toolbox. Of spedal
value is an extension which allows the differentiation between reports for different
media (i.e., print, CD-ROM and WWW). This extension includes an interfaceto the
module described in Sedion 2.5 through which report parts generated for an elec-
tronic report (e.g., HTML documents) can easily be trandated to and stored in the
data management system. The seamlessintegration into the working environment of
the end usersis also taken into ac@urt. For example, for editing wsers can launch the
respedive gplicdion from within the data management system. Both, the redeploy-
ment of an existing tool as well as the full integration of that tod in the working
environment lead to arelatively high wser accetance

For accessng report parts in the data management system both seaching and
browsing are supparted. Traditional information retrieval approaches are used to
suppat seaching. Users can browse through the data using a graphicd interface
displaying the structure of the reports gored in the data management system. The
structure in which the report parts are stored in the data management system corre-
sponds exadly to how the report parts are organized in the respedive report. This
makes browsing more dficient as users can gain insights into the structure of a report
easing the accssto its components.

A drag&drop mecdhanism provided at the user interface dows easy restructuring
of reports. This is frequently required during the dynamic process of incrementally
designing a report’s gructure. Still, drag& drop can be used not only during the de-
sign processbut also represents an intrinsic feaure for generating rew reports on the
basis of arealy finalized reports. This feaure is of particular importance for reusing
those report parts of which the cntent does not change much over time.

24 Metadata Management System

One requirement is to integrate the UDK as a metadata system for environmental
data objeds in the HUDA toolbox. The UDK requires metadata of a fairly coarse
granularity in order to make reports and their parts easily retrievable on the WWW.
The DB Grunddaten also captures what is cdled frame information for ead re-
port part. The frame information mainly serves the purpose of comparing the content
of different report parts to retrieve those parts which address the same issue. This
fedure is used when several parts are merged and condensed to a new one. Com-
pared to the metadata of the UDK, the frame information is of a much finer granu-



larity. Still, some of the data used in frame information overlaps with the data re-
quired for the UDK.

Hence, the metadata management system in HUDA is facal with the challenge to
redeploy frame information from the DB Grunddaten for its use in the UDK. This
leads to an aggregation strategy the main objedive of which is to reuse @ much
frame information of fine granularity as possble to creae high ganulated metadata
for the UDK. Related approaches are discussed in (Nikolai et al. 1997). The strategy
consists of three different sub-strategies: automatic, semi-automatic, and manual
aggregation, respedively.
¢ Automatic metadata aedion can be used, if metadata of high ganularity can be

creaed without user interadion using metadata of low granularity. For example,

if the keywords for a single dhapter of areport are ordered acarding to their pri-
ority, the keywords for the whole report can be aeaed by using the keywords of
first priority from all chapters, omitting those of lower priority.

¢ In most cases, however, aggregation is more difficult to achieve, because @n-
textual knowledge must be used to derive proper abstradions. Therefore, the
available metadata of lower granularity is $own to the user. Then the user is
asked to seled or to crede the metadata of higher granularity. An example ae
metadata cvering the geographicd origin of the data. If a spedfic environmental
condition and, hence, the mrresponding type of metadata is found in one par-
ticular region of a state only, an automatic dgorithm would seled only this part
of the state a geographicd region, althoughthe state @ a whole would probably
be wrred as well. Another example is the aedion of keywords for a report that
describe the report but do not appea in itstext. For example, if there ae chapters
covering the gpeaance of lead and cadmium in the soil, a suitable keyword for
the report could be ,,heary metal“. Thesauri can be used to suppart this process

e The manual sub-strategy is applied, if metadata canot be aeaed by user selec-
tion or by means of thesauri. In this case the user has to enter the metadata manu-
aly.

The HUDA toadlbox supparts al three agregation mechanisms by providing a set of

presentation and administration components.

In addition, the online mnnedion of the UDK feaures svera options to search
the WWW. Among these ae (1) multili ngual query modes for seaching for UDK
objeds and addresses, (2) on-line accesto the ad¢ua dataresiding on the WWW.

25 WWW and CD-ROM Preparation

The airrent prototype of the HUDA toolbox places the amphasis on the preparation
of reports for the WWW and the seamless integration of that functionality into
QuarkXPress The main reason isto gain first experiences in the mmplexity of elec-
tronic report production using reports which are available in QuarkXPress format



only. For the time being, a CD-ROM report can be generated using the static WWW
pages.

The module for WWW preparation within the HUDA todbox consists of two
parts: functionality to generate WWW reports (e.g., HTML and GIF files) and the
WWW access ystem.

The WWW variant of the report sedions are generated on the basis of QuarkX-
Press documents using the HexWebXT XTension of QuarkXPress The generation
processcan be divided into the foll owing steps:

1. Preparation of the QuarkX Pressdocument acordingto agiven gudeline,
2. Conversion of that document into the HTML format,
3. Post-processng of the mnversion result.

In order to get a satisfadory conversion result with HexWebXT, the QuarkXPress
document to be mnverted has to be provided in an adequate form. This means that
the document has either been prepared in this form or it is trandated to this form
prior to conversion. The form required is gedfied in aguideline.

The nversion program then trandates the QuarkXPress document into the
HTML format. The program seleds the document frames (i.e., parts that a QuarkX-
Pressdocument is made up of) and converts the mntents of the frames by using the
HexWebXT XTension. Theredter, the document is decomposed into individual
HTML pagesin acordancewith its edional structure. Also, atable of contents with
hyperlinks painting to the respedive individual HTML pagesis generated. Instead of
the automatic conversion, a manual conversion using HexWebXT can be performed
as well. Furthermore, HexWebXT allows to define links in the QuarkX Press docu-
ment, which are then converted into the acording hyperlinks of the HTML pages.

The post-processng programs provide the cantral data management system with
the information required for storing the HTML files of a report in the DB Grund-
daten. Furthermore, the index for full-text search is updated to include the new
HTML documents. Finally, certain deficiencies of the mnversion result of HexWeb
are diminated. A "final touch" can then be given by manual post-processng.

With browsing and seaching fadliti es, the WWW access gstem of the HUDA
prototype off ers diff erent ways for accessnginformation in WWW report:

¢ Browsing: Users can follow links and browse through the WWW report. A start
page with a table of contents can be used as garting point for a navigation
through the report. In addition to the table of contents, the start page provides
links to information about the HUDA projed and to a number of online resources
that are related to environmental information.

e Seaching: A full-text seach engine makes information seachable and retriev-
able in the WWW report. This feaure supparts users if they are interested in a
certain topic but do not know where it is addressed in the WWW report.



3. Software Design for HUDA

The main objedive in the design of the software achitedure for HUDA was to cre-
ate an open and flexible todbox. Opennessis not only required to easily add new
todls to the toabox, but also to easily uncouple todls from the toolbox in order to
make them avail able to users who are not mainly concerned with the environmental
report production. A high degree of flexihility is required to easily replace &isting
todls by others or new versions. This dion describes the cnceptual dedsions that
were taken to med these requirements.

3.1 SoftwareArchitecture

For the implementation of the software achitedure including the four functional
modules described in sedion 2, a prototype-based approach has been chosen. The
most important advantage prototype-based methods offer consists in the constructive
participation of the user of the HUDA toolbox during ealy phases of requirements
analysis (Doberkat et al. 1989 Doberkat et a. 1997). Throughealy presentations of
implementation results the users are given the oppatunity to state and to refine the
requirements for ead module based on an exeautable model thereof.

Presentation Layer
QuarkXPress Quark

Extensions D q D q HUDA Presentation

Components
UDK

Administration Layer

HUDA Administration-
Components

ululu

Data Access Layer [ j

Filesystem DB
Grunddaten

Figure 1
The threelayer software achitedure of HUDA

To ke the HUDA todbox as flexible and as open as possble, the software design
diff erentiates between threefunctional layers (c.f., Figure 1), a presentation layer, an
administration layer and a data accsslayer.



Usersinterad at the presentation layer with the HUDA toolbox. All the todls used in
the working environment of the alitor teams are captured in this layer, including
QuarkXPress and the developed XTensions, the MS Office tods, and the HUDA
Explorer (agraphic user interfaceto the DB Grunddaten).

The aministration layer provides the functionality for the handling and transfor-
mation of report objeds. This all ows different components at the presentation layer
(e.g., QuarkXPressand the graphicd user interfaceof the central data management
system) to use the same aministrative functionality at the alministration layer.

The third layer of the HUDA software achitedure is the data acceslayer. Cur-
rently, it provides transparent accessto the DB Grunddaten and the UDK but further
database systems can easily integrated in later phases of the projed.

With this architedure ahigh degree of opennessis attained: New tools can be
added at the presentation level without affeding other toadls. There ae two ogionsto
add administrative functionality at the alministrative level. One of which is the reuse
of aready existing administrative functionality by conneding it to the wrresponding
new components at the presentation level. The other option is to add completely new
administrative functionality. In addition, tods that are beneficial to users who are not
mainly concerned with environmental report production can be provided with an
interfacethat is not an integrated part of HUDA but that provides accessto function-
ality at the aiministrative level. For example, web administrators can arealy access
the post-processng programs developed for the HTML production of reports (c.f.,
sedion 2.5) from outside the HUDA todbox. This enables them to use these pro-
grammes for their day-to-day tasks (e.g., splitting of a HTML document in several
linked HTML documents). Another example is the new graphicd user interface of
the cantral data management system which is loosely coupled to the HUDA toolbox.
This alows database users to accessthe DB Grunddaten from outside the HUDA
context (c.f., sedion 2.3).

The opennessof the HUDA software achitecure is also the key to a better reuse
of the HUDA software aomponents. They can easily be used in other contexts and
thereby help to achieve st benefits by reducing the anount of time which is neces-
sary to implement and test applications.

Furthermore, the separation of the technicd aspeds in the HUDA software a-
chitedure increases the evolution capabilities (Kiczdes 1996. Components can
easly bereplacel by new ones, offering an improved or enhanced functionality. This
flexibility is guaranteed through the distribution of the spedfic functionality among
the three layers (i.e., user interfaces at the presentation layer, administrative func-
tionality at the administration layer and database accss functionality at the data
access layer). For example, removing or repladng a tool at the presentation level
does not necessarily affed the alministrational functionality of that toal.
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3.2 Technical Basis

Tedhnicdly, the threelayer architecture is implemented as foll ows. The Component
Objed Model (COM 1998, ActiveX (Chappell 1996 and OLE (Open Linking and
Embedding) (Brockschmidt 1995 build the technicd basis for the HUDA toadlbox.
Both, COM and OLE are widely used in the MS Office suite. Visua Basic provides
a omfortable suppart for the aedion of ActiveX Controls and ActiveX Servers.
The presentation layer is implemented as a @lledion of ActiveX Controls (Chappell
1996. The aministration layer is implemented as ActiveX Server with the respec-
tive components which can be accesed by OLE-automation. Finaly, the ampo-
nents of the data acceslayer are implemented using Data Access Objeds (DAOs
1998. They use an Open Database Connedivity (ODBC 1998 driver to access
heterogeneous data.

4. Related Work

In this ®dion, we relate our work to cther approacdes in the field of environment
report systems and to other technicdly related approaches that we deem to be im-
portant.

4.1 EcoMediaToolBox

A projed in the context of the todbox HUDA is the EcoMediaToolBox which had
been designed at the University of Dortmund (Diffmann at al. 1995 and which
served as one of the mnceptual starting points to the entire HUDA effort. This toal-
box is a set of todls for the aedion of posshly different issues of environmental
reports which are published as paper reports, as a CD-ROM or in the WWW.
Bre&king the system down into subsystems refleds the distinction of the charaderis-
tics of information padkages: the @ntent, the wnnedion to ather padages and the
presentation of the padkage to the diff erent users of the information provided by the
content.

The esentia difference between the toodbox HUDA and the EcoMediaToodlBox is
the way of constructing the reports for the threetypes of Media: in the HUDA toadl-
box the report for the print media serves as the only input for the generation of the
eledronic reports. The toals integrated in the EcoMediaTodBox generate the report
for the print media from a database which in turn ads as a repository and is the heat
of the EcoMediaT oo Box.

4.2 DEAH

Another projed which is related to HUDA is the Digital Environmental Atlas of
Hamburg (DEAH) (Greve ¢ al. 1995 Blasius et a. 1997). The DEAH is a Point-Of-
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Information System providing information on the state axd quality of the environ-
ment in Hamburg. HUDA and DEAH are similar in many ways: both toals are flexi-
ble and extendable, they help editors to publish their data in eledronic media, they
suppart retrieval feaures and passhiliti es for continuing report production, and they
provide the public with free accssto information on the environment.

The main difference is on the technicd side. Technicdly, DEAH uses Lotus
Notes as document management system. The Lotus Domino Server provides the
connedion to the WWW. The analysis of document management systems carried out
in ealy phases of HUDA, however, turned out, that Lotus Notes could not fulfil the
requirements of seanlessintegration of the HUDA toolbox in the working environ-
ment of the end users. Lotus Notes was developed by Lotus. Many of the Lotus
todls, however, are not compliant to the todls used in the working environment of the
HUDA users. Another difference between Lotus and HUDA is the component-based
architecture of HUDA which allows users to use spedfic components even outside
the HUDA todlbox (c.f., sedion 3.1).

4.3 DEAB

The Digital Environmental Atlas of Berlin (DEAB 1998 aso provides free &-
cessto environmental information on the WWW. The differences to HUDA are, (1)
the WWW version of that atlas was capitalized on an existing CD-ROM version;
print media is not taken into acount and (2) a speda emphasis is placal on maps
and GIS functionalities. The latter, however, will be aldresed in phase Il of
HUDA.

44 HyperWave

With HyperWave, a second generation Internet information system was examined
in the course of HUDA. In HyperWave, documents can be organized hierarchicdly
and can be stored along with meta-information in an objed-oriented database. The
seach capabiliti es provided by HyperWave ae more powerful than those offered in
HUDA. By contrast to the central data management system of HUDA, a full text
seach is supparted. With HyperWave it is also possble that the results of a search
guery can be defined to be the seach spacefor further queries.

Among others, HyperWave dropped out for the following reasons. (1) It is not
compliant to the working environment of the HUDA users; (2) unlike the frame
information concept in DB Grunddaten and the meta-information concept in UDK,
meta-information in HyperWave does not cover attributes which are required for
describing environmental data (e.g., geographicd references).
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4.5 Other approaches

Finaly, many of the experiences made in the GLOBUS effort had remarkable im-
pad on HUDA (Mayer-Foll at al. 1997): Converting documents to HTML was al-
ready done in the AlfaWeb projed (Geiger at a. 1997, in the UVIS projed (for-
merly UFIS) (Henning at al. 1997, Wiest et al. 1997), environmental databases are
made accesble througha WWW interface one of the partners extended the UDK to
the WWW-UDK and, thus, gained experiences in accessng environmental meta-
information on the WWW (Kramer et al., 1997).

Although we oould take alvantage of the insights and experiences we gained in
these projeds, the focus and oljedive of HUDA required the design and implemen-
tation of new technicd solutions gedficdly adapted to the requirements of HUDA
users.

5. Outlook and Conclusions

The arrent prototype has been installed at the two environmental agencies  the
editor teans can gain first experiences with the HUDA prototype. Their feedbadk
will feed into arequirement analysis for phase 11l of HUDA. The goal of phase lll is
to improve the prototype to a fully operative system. Among others, the following
feaureswill be integrated in the operative system:

¢ Extension of the HUDA toolbox to a multi-user system so that several users can
work on environmental reports at the same time.

e Tighter coupling of QuarkXPressand the cantral data management system (DB
Grunddaten) for a better integration of the central data management system in the
report production process

e Seding of reports proteds them from changes after they were ayreed and pub-
li shed.

e Unified user interfaces for al of the modules with an integrated context sensitive
online help to read a high wser accetance

¢ Integration of more sophisticaed viewers to improve the use of the dedronic
reports (e.g., toals for displaying maps or complex graphics).

¢ Provision of online accesto environmental databases from the dedronic re-
ports.

As pointed aut in sedion 3, a high degreeof opennessis a major successcriteria for
HUDA. For that reason, those functiondliti es of the HUDA toolbox that can be used
outside of HUDA will be provided with an user interfacewhich is not linked to the
HUDA toolbox. This broadens the potential user community of the system since
parts of it can even be used by users who are not involved in the environmental re-
port production.
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HUDA ads as an enabling technology for the emnomic exploitation and rede-
ployment of existing data & well as for the information and communicaion sup-
ported environment report generation. Furthermore, HUDA supparts the simultane-
ous generation of reports in threedifferent types of media. The @st/benefit ratio for
environmental report generation with HUDA is notably more favorable compared to
the traditional environmental report generation for print media only. The dedronic
reports can be produced at a low cost which makes it posshle to produce alarger
number of reports without increasing the overall expenses.

The benefit for the public is that these reports become avail able more eaily which
in turn contributes to the building of a better environmental awareness among the
public. Environmental awarenessis an important contribution which the rapid transi-
tion to an information society can make to sustainable development.

The py rights for HUDA are owned by the German Federal Environmental
Agency and the Ministry for Environment and Traffic, Baden-Wirttemberg. After
phase Il of the HUDA effort, interested and new partners can get theright to use the
HUDA todbox if they are willing to provide an adequate contribution to further
developments of the HUDA toalbox.
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