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A Hypertext-based I nformation Retrieval Network
for Environmental Protedion Regulations

Wolf-Fritz Riekert andL.ilijan E. Kadric!

Abstract / Zusammenfasaung

Snce the beginning d 1996,the FAW Research Institute for Applied Knowledge
Processng in Ulm, Germany, commissoned by Daimler-Benz AG, has been
working onthe devdopment of an easy-to-use hypertexX system which suppies
environmental protedion regulations. This hypertex system, referred to as
H.I.RN. (Hypertex Information Retrieval Network), allows for the retrieval of
such regulations and straightforward display and wsage of the texts that have
been found. Furthermore, the system is enriched by an auhoring comporent for
entging new texts into the system.

Ein hypertextbasiertes | nformationsrecherche-Netzwerk fur Umweltschutzvor-
schriften: Seit Anfang 1996 abeitet das Forschungsinstitut flr anwendungsori-
entierte Wisensverarbeitung (FAW) Ulmim Auftrag der Daimler-Benz AG an der
Entwickung eines komfortablen Hypertextsystems air Bereitstellungvon Umwelt-
schutzvorschriften. Das aus dieser Entwicklung rervorgegangene System H.I.R.N.
(Hypertext-Informations-Redherche-Netzwerk) ermoglicht die Redherche nach
Umweltvorschriften sowie die unmittelbare Anzeige und Nutzung der gefundenen
Texte. Dartber hinaus verfligt das System Uber eine Autorenkomporente zur Ein-
gabe neuer Texte.

1 Introduction

The traditional way of documenting and dsseminating environmental protedion
regulations, i.e., through loose led colledions, is increasingly viewed as outdated
and ureconamicd by modern industrial companies. The compilation d loose led
colledions is expensive, the process of updating them by manual insertion and
removal istime-consuming for the user, and the retrieval and usage of information
is impeded by the medium paper.

! Dr. W.-F.Riekert and L.EKadric, FAW — Research Institute for Applied Knowledge
Processing, PO Box 2060, D-89010 Ulm, Germany, phone: (+49) 731 501 500,
fax: (+49) 731 501 999, emaiiekert |kadric @aw.uni-ulm.de
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Figure 1: The user interface of the H.I.R.N. system. The upper part of the hypertext
document is the Navigation Frame containing the title of the regulation and the name of
the arrent sedion as well as function butons to read aher pages sich as the previous
and rext sedions, the anaation page for the sedion, a list of contents, the H.I.R.N.
homepage, and the search fadlity. The lower part of the document referred to as Infor-
mation Frame contains a scrollable display of the arrent sedion. Cross references to
other seaions (here: “83" of anather regulation) are presented as hyperlinks that can be
followed by a mouse dick. The page shown is the result of a seach for the keyword
“Abfall” (i.e. waste), therefore dl words containing this text string are displayed in bdd
typeface.

Thisfad wasthe esential trigger for Daimler-Benz to cooperate with the FAW
in developing H.I.R.N.2, a hypertext-based information retrieval network for envi-
ronmental protedion regulations. The usage of commercially available lega in-
formation systems was not intended because these systems are, on the one hand,

2 H.ILRN. is a trademark of Daimler-Benz AG. An ealier version d the system bore

the nameHyperLex which has now become obsoldReskert 1996).
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not adapted to the information requirements of a ca manufadurer and, onthe
other hand, do not allow for a subsequent adaptation to the users’ requirements.

H.I.R.N., however, is enriched by an open authoring comporent. With this
authoring comporent it is possble to include exadly those regulations into the
system which are required by the users. A rapid updiing cycle offers immediate
accessto any changes concerning the laws and regulations for environmenta pro-
tedion. The awmbersome work of updating information, e.g., maintaining loose
led colledions, is thus avoided. Instead, the stock of documents in the server sys-
tems is updated by exchanging storage media or by transferring datamwoakse

The retrieval tedhniques offered allow for a rapid look-up d the relevant regu-
lations. The texts of these regulations need nolonger to be seached for in un-
wieldy locse led colledions or procured from alibrary. Instead, they can immedi-
ately be retrieved through a coomputer monitor and dredly transferred into a text
processng system, e.g., to compil e studies or formulate expert opinions. In addi-
tion, users may add individual comments to the regulations stored irstbmsy

The system has been designed to manage origina texts rather than mere refer-
encesto the regulations. At the final stage, environmental protedion regulations at
international, national, and regional levels as well as those of spedfied communi-
tieswill beintegrated in the system. In addition, the system manages internal envi-
ronmental protection regulations of the Daimler-Benz company.

An esential goal of the development of the H.I.R.N. system was the aedion o
a scdeable solution which can be used in the Internet, in corporate networks, in
locd networks, as well as in stand-alone install ations. A further goal was to offer
the functions of H.I.R.N. onall major client platforms. Costly and inflexible pro-
prietary solutions were to be avoided.

For these reasons, a system concept was chasen which is based onthe World-
Wide Web techndogy. The Web allows for the redization d client-/server solu-
tions acording to the hypertext-paradigm. It aso allows for the integration d
data, multimedia information, and functions through a standardized interface The
Web is a non-proprietary standard which is offered onall modern computer plat-
forms. The software comporents required for using the Web are inexpensive or
may even be used free of cost as public domaiwaoé.

A relational database system is used for managing the regulations. The link
with this database is redized mainly in a supgier-independent manner by using
the ODBC interface.

Relatively inexpensive PC systems runnng Windons NT can be used as srver
systems. However, the H.I.R.N. server software can easily be adapted to ather
system platforms gnceit is programmed in PERL, a script language which is in-
dependent of the underlying operatingtsyn.

® Open Database Connectivity
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Figure 2: H.I.R.N. from the user’s point of view

2 H.I.R.N. from the User’s Point of View

Figure 2 shows the functions of H.I.R.N. from the user’s point of view. The user
interfacefoll ows the hypertext paradigm. Using the system is, for the user, compa-
rable to navigating in hypertext. The various retrieval functions offered by the
system can be reached through an entry page.

The fulltex retrieval fadlity alows saching for and retrieving regulation sec-
tions containing spedfic words or charader sequences. These fulltext retrieval
criteria can also be atbined by logical operators such as “and”, “or”, and “not”.

Currently, a thesaurus comporent is being integrated into the system. The the-
saurus consists of a semantic network of keywords and their relations (such as
associations with synonyms as well as broader, narrower, and related keywords).
A thesaurus browser lets the user navigate through the semantic network and se-
lea the keywords which are most suited for the retrieval of the information in
guestion. In addition, the semantic relations between keywords can automaticdly
be evaluated by the system, thus allowing a seach for a keyword which dces not
occur literally in the regulations but is implicitly associated with the text in ques-
tion because it contains a semantically related keyword, e.g., a synonym.

The seach can be limited to spedfic regulations by spedfying individual
document parameters, such as the type of the regulation, the name of the regula-
tion or the name of the legislative body that issued the regulation.

The result of using these retrieval fadlities is a list of relevant sedion titles
which are summed up ona result page. By clicking onto such atitle, the user can
read the respedive text sedion, e.g., a paragraph which is s1own on a separate
hypertext page. Now it is possble to browse through this paragraph a to jump to
neighbaring sedions and a table of contents of the regulation. In addition, cross
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references to ather paragraphs are presented in the form of hyperlinks that can be
followed by a mouse dick. Public and pivate anndations can be alded to eadh
sedion via aseparate hypertext page. Users can view the aanaations arealy
added — as long as they possess the appropriate access rights.

Figure 1 shows the user interface of the H.I.R.N. system, which is presented
with the help of a commercial Web browser that suppats the Frame fedure, i.e.,
the presentation d hypertext pages in multiple redangular display aress referred
to as frames. The upper frame contains buttons for the adivation d generic func-
tions and an exad identificaion d the displayed dacument sedion. The mntent of
the aurrent sedion is $own in the lower frame where it can be scrolled up and
down.

3 H.I.R.N. from the Author’s Point of View

Figure 3 shows the functions of H.I.R.N. from the author’s point of view. Here,
the term “author” stands for the person who edits and enters a new regulation text
into the system.

The most favored representation for the texts to be entered into the H.I.R.N.
system is a Microsoft Word for Windows file. Prior conversion is necessary if a
regulation canna be delivered in this form. In case the original document existsin
printed form only, it must first be scanned and converted into a textual representa-
tion with the help of an Optical Character Recognition (OCRswé.

The Microsoft Word text procesor is the interfacefor the subsequent steps of
structuring the environmental protedion regulations. The information colleded in

Document Microsoft
Source Word file
N assign Word styles
1 E to parameters and
% Text input: structuring elements
OCR, import
&
m update Edit document
parameters Start Reference
Fall |3 and generate Assistant
text |°€ full text index
index|z update
Convert into Break down
pre-generated regulation into
store in file system HTML files separate sections

Figure 3: H.I.R.N. from the author’s point of view
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Figure 4: The H.l.R.N. Reference Assistant

these steps is used for bath generating the hypertext structure of the document and
deriving various document parameters to be stored in the H.l.R #badat

By asggning speafic Word styles to the text comporents of a regulation, the
author identifies parameters and structuring elements of the document such as the
regulation title, the revision date, the document type and the legislative body is-
suing the regulation, as well as the hierarchy of the parts and paragraphs of the
regulation. In addition, we developed a Word extension referred to as Reference
Asgstant that suppats the author in deteding and defining cross references to
other regulation sedions in a semi-automatic way (figure 4). For this purpose, the
Reference Asdstant searches for charaderistic patterns such as paragraph (“8")
signs and aher syntadic constructs. For every potential crossreference, the sys-
tem recommends the most likely destination in the same or ancther regulation.
The author can accept, cancd or override these suggestions. The aossreferences

found will later be displayed dwy/perlinks to the end user of the system (figure 1).

Correspondng to the structure of the document, the text of the regulation is
then broken down into separate sedions. The individual sedions of the eaviron-
mental protedion regulation are mnverted into partialy pre-generated HTML*
files and stored in the file system. Together with the information in the database

* The Hypertex Markup Languag HTML is used to define hypertext pages in the
World-Wide Web.
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Figure 5: Entering document descriptionsinto the system. The fieldsin this form contain
document parameters sich as title information, the revision date, the document type, the
legislative body, etc. The mntent of most of these fields is derived automaticdly from
the Word file representing the regtibn in question.

(see next paragraph), these files are for use later by the retrieval comporent for
generating a visual presentation of the regulation (as showgune fi).

Finally, the database and the full text index have to be updated. For this pur-
pose, H.I.R.N. generates a form containing the document parameters which have
already been identified by the author in the Word dacument source (figure 5). Af-
ter having been completed and confirmed by the author, the parameters are stored
in the database together with additional system-internal information abou the in-
dividual document sedions and their hierarchicd structure. Additional descriptors
for the individual document sedions are generated by the SMSH full text index-
ing tool (Hughes 1995).

Regulations can deliberately be exchanged between H.I.R.N. systems. An ex-
port fadlity allows to seled the regulations to be transferred and generates a self-
contained install ation file for ead seleded regulation. Install ation files can easily
be sent to the desired destination via email or diskette. At the destination site, they
can be unpadked and installed by an import fadlity. The implemented install ation
concept is very moduar and even alows regulations originating from multiple
authoring sites to coexist at a single installation site.
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4 Summary and Further Outlook

It has turned ou that the goproach used for H.I.R.N. is very general and goes well
beyond the original requirements of an information system for environmental
protedion regulations to be used by Daimler-Benz. Particularly, further types of
documents, such as gandards or patent information can be alded to the system.
We dso exped a growing user community in the nea future, since ahuge part of
the environmental protedion regulations integrated in the system is not only rele-
vant to Daimler-Benz but aso to subcontradors and aher car manufadurers.
SinceDaimler-Benz is an international company, there ae dso plans to extend the
H.I.R.N. system by muiltili ngual comporents. This would include amultili ngual
user interface ad a multili ngual thesaurus, thus alowing a keyword-based dacu-
ment search in multi ple languages. Such a broadening of the H.I.R.N. user group
would fadlit ate the amortization d the expenditure for incorporating and upaiing
the regulation texts. Here, H.I.R.N. could develop into an automated service ce-
ter, offering information and services on the growing eledronic market-placefor
multimedia contents.
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