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1. A BST RACT

This paper prcsent« a metilad. 1I0w to createall interactire iuull dntabasc ior ceramics all tile
web, called CeraNet. This method call be adapted to other products. CeraNet docs 1I0t 0111.'1 contain
descriptions of faults and remedies. but also detailed infonnation 011 machincru, references to
Iiicraturc, description of raw ina terials etc. The data arestored ill graphs. TI,e structureofall stored
data and document s was developed carefully ill order to protiidca simple btlt efficiw t searcl: ill the
database. TI,e data call be accessed by allY conrentional liltem ct-browser. All editor sof tware to
enter ti,e data illto CeraNct m"t to nuiintuin the database was created.
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2. INTRODUCTION

Becau se of grow ing cos ts in ceramic industries more jobs are taken by sta ff, who are
not skilled in ceram ics and ceram ic p roduction . Even sim ple and basic fundamentals and
working methods a re not kn own to them. The Forschungsinstitut fu r anorganische
Werkstoffe -Glas / Keramik- GmbH (FGK; tran slation : Research Institute of Inorganic
Materials - Glass /Ceram ics) is often con fronted wi th p robl ems, which cou ld be easily
so lved by skilled staff in com pa nies. The refore, the idea came up to produce a collection
of production faults, that can be made available to the com pa nies via the Internet. The use
of Internet-technologies has severa l ad vantages: Th e d ata is always up-to-date . The
presentat ion is not restricted to text and pictures, but can contain video-clips, anima tions
or so unds. All information is av ailable on every PC by using any Int ernet-browser. All
in formati on in the database is linked to sim ila r topics or further inform ati on , w hich
allows fas t and effective investigations.

A search on the ava ilability of collections of ceramic produc tion faults showed, that
most collect ions are only ava ilable as printed books.

Th e Ce raNet fault datab ase is intended to be used by person s w ith only some basic
knowledge abou t the production of ceramics. The re are three groups of potential u sers:

• Technical staff in p roduction managem ent are sup ported by CeraNet in trackin g
faults bv its int eractive sea rch methods. If the exact cause of a fault is not available
in the datab ase, the examina tion of similar cases will help to find the so lu tion .
The ir view on the dat abases is filtered by se lection of the m achines and the
production plants used.

• Lab oratory sta ff conce rned w ith quality man agement and product d evelopment
uses the kn owledge abou t new production methods and ana lys is methods and
the links to furthe r publication s.

• Stu de nts and trainees in the field of ceramics get a specia lly dev eloped gu ide d
tour on se lected parts but no full access to the datab ase.

3. STRUCTURE OF THE DATABASE AND REALISATION OF THE INFORMATION
SYSTEM

Th e information in Ce raNet is s to red in different linked databases. Th e overa ll
connecting elemen ts are the presentati on s of the production processes by a " Phase-Model
of Production "!", Th is model is easy to understand without any further introduction . In
this model circles represe n t products. Rectangles stand for production steps. These
production steps can lead to further, detailed presentati ons of a production step by
ano the r Phase-Mod el. This leads to a clea r struc ture, whe re only relevant informati on is
presented.

Th e hu ge amount of prod uc tion faults and the va ry ing ways of manufactu ring
require a system of efficient filtering to reduce the amount of information presented to the
user. The first mode of filte ring is crea ted by choosing a product grou p . The product
grou ps were developed from a gene ral taxonom y of ceramic prod ucts. These product
grou ps are di stinguish ed by the main product type (tiles, sa nita ry ware, pipes ) and the
way of forming (d ry pressing, extrud ing etc.). The choice of th e p roduct group (i.e. dry
p ressed tiles, split-tiles, etc.) and some more se lection of details in the production (for
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exa m ple: s ingle firing or twi ce firin g, firin g in a tunnel, sh u ttle or roll er hearth kiln e tc.)
lead to a firs t filtering of d ocuments presented to the user.

The prod uc tion faults a re stored in the reference fault datab ase, where pictures and
ot her fau lt descriptions, descripti ons of the fault ' s cause an d remedies are stored. From
th is point, the da tab ase of ana lytica l methods (includ ing relevant references) and the
process database can be accessed di rectly a t the relevant topics.

Database mana gemen t is done by a s pecia lly developed edi ting program. This
editor cannot be accessed over the Internet. The information on prod ucts, processes ,
production p lants / machine ry and faults is linked au toma tically d uring insertion in to the
databases. After th at , th e Int ernet- compatible HTML-d ocu ments are gene rated.

The editor software is realised as an ap p lica tion of the ;vle taCASE system [Kogge'"
tha t was deve loped at th e Institu te for So ftware Tech no logy (1ST, Un ivers ity of
Koblcnz-Landau) . The ce ntral com pone nt of the so ftwa re is a visua l ed itor for
Phase-Model di ag rams. Th is ed ito r is supplemented by components for manipula tion of
all ot he r info rma tion and a component that ge ne ra tes HTML documents using XM L
technology.

As int ernal data st ructure grap hs!3\ are used . All relevan t objec ts are rep resen ted by
nod es, and their rela tionsh ips a re represe nted by ed ges . The modell ing approach used
permits easy cons istency contro l and fast adapta tion of the so ftware to new ex terna l
req ui rements. Us ing this technology the ge ne ra tion of consistent HTML docu ments ca n
be guafnnteed - in contrast to manu al creation.

The access to th e d atabase sta rts a t th e homepagc of Cera Net
(h ttp: / /www.cera ne t.de). lt ispossible toaccess the documents byalpha betica lorder.by
the type of the documents or by the prod uc t grou p, to browse th roug h a ga llery of
pictu res, o r to start w ith a Phase-Mod el o f Prod uct ion. Since all the informat ion is
connec ted by hyperlin ks. it is possible to rea d more about analytical metho ds af ter find ing
a faul t in the database or to find further inform at ion abou t a production step that caused
a fault.

-toCO NCL US IO N

The authors want to emphasise, that CeraNet will not become a ne w ed uca tional
book on ce ram ics as far as the complete ness of the information is concerned . Bu t the way
of present ing the information cou ld lead to a new approach in educational work.

The new ly developed so ftwa re can easily be ada p ted or expa nde d to ot he r fields of
prod uc tion. During the funded Ce raNet project it was only possibl e to work on the field
of d ry pressed tiles because of budge t rest rictions. But it is also possible to use the system
in othe r areas of ind ustry, such as food, rubber, or tex tile produ ction or in the che mical
industry. The bas ic softw are is indepen dent o f the contents of th e dat ab ase.

Besides the use via Internet, the re is a lso the possibility of using Ce raNet in a
com pa ny Int ran et. It is recommended to train one or more emp loyees of the com pa ny on
how to structure and how to ad d inform ation usin g the CeraNet-ed ito rs, as well as on
how to maintain the datab ase. In such a case, the ass istance of FGK and 1ST is lim ited to
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methodi cal suppo rt, all contents of the database can be kep t confidential. The only
requirement for all users connected to the company's In tranet is an Internet-browser,
which is already available in most PCs.

The au thors wish to tha nk the "Stiftung Rheinland-Pfalz fur Innovation " for their
support.
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