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Abstract

In this paperwe presenta first prototypeof a multi-agent
architecturdor the sharingof knowledgeandexperimental
dataaboutwastewatertreatmentplantsthroughthe Inter-

net, usingWWW protocols. Applying a netbrowsersuch
asNetscapea usercurrentlyhasaccesgo adviceon waste
water cleaningtechnologiega CLIPS expert system)and
to files containingexperimentdata. The local prototype
discussedn this article is part of a proposedylobal agent
architecture.

1 Introduction

The ervironmentalimpact of productsand processesf-
fects everyone: raw materials, manufcturing processes,
and the useand disposalof productshave ervironmental
consequenceand costs. Collaborationto shareinforma-
tion aboutervironmentallysoundproductsandprocesses
thereforevital to usall. Theprimarymissionof the CERES
GlobalKnowledgeNetwork (GKN) initiativeis thecreation
of alooselyinterconnectedjlobally distributed,andlocally
administeredset of knowledge baseson ervironmentally
soundproductdevelopmentprocesses.The GKN should
beaccessibl¢hrougha variety of userinterfaceso accom-
modatethe diverseusercommunity A prototypeof the
network is currently under developmentby a consortium
of universities researchaboratoriesandindustrialorgani-
zationsaroundthe world. Consortiummemberswork in-
dependentiyto createlocal knowledgesourcesandaccess
mechanismshroughfunding from their own governments
andlocal industrialsponsorandusers.The CERES-GKN
Foundationhas board membersfrom universitiesand re-
searchinstitutesin Belgium, Germauy, India, Italy, Japan,
theNetherlandsRussiathe U.K., andtheU.S.
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Figure 1: ProposedCERESGlobal Knowledge Network
Meta-Architecture

Sincethe information revolution there hasbeena rapidly
increasingiumberof informationserviceshy farexceeding
the retrieval and consumptiorof thatinformation. It may
take severalhoursor evendaysto getthe information,that
isif atleastit wasstoredin somemachine.

Computerscurrently respondonly to what interface de-
signerscall direct manipulation. Nothing happenaunless
apersongivescommandg$rom a keyboard,mouseor touch
screen.The computeris merelya passve entity waiting to
executespecific,highly detailedinstructionsjt provideslit-
tle helpfor complex tasks.In thefuture,ratherthanmanip-
ulating a keyboardandmouse peoplewill speakto agents
in orderto get somethingdone. In responseagentswill
appearas"living” entitieson the screen,corveying their
currentstateandbehavior with animatedacialexpressions
or bodylanguageatherthanwindowswith text, graphsand
figures[Mae9g.



2 Proposed CERESGKN Global
Agent Architecture

In Figure 1 we presenta conceptualmodel for the pro-

posed global level agent architectureof CERES-GKN.
The model presentghreemain modules(Interface Agent,
Trader Agent, Information Resource)and their interrela-
tions. The useris ignorantof modulesotherthanthe In-

terfaceAgent; all interactionbetweenthe userandthe In-

ternetgoesthroughthe InterfaceAgent. However, it should
be notedthat the usershown in the figure is not restricted
to humanusers,ary othermodulein the modelcanbe a
user For example,a TraderAgentcanaccesotherTrader
Agentsby becominga userandgoingthroughanInterface
Agent.

Interface Agent: ThelnterfaceAgentmustassistheuser
in browsing throughthe Internet. The help canbein
two ways. First, several pagesof information could
be browvsedaheadin the background. Second,pos-
sible interestingpagesfrom thosebrowsedwould be
presentedo the user To be ableto do that the In-
terfaceAgent musthave someknowledgeof boththe
interestsand ervironment of the user Whenthe In-
terfaceAgentis accessingomelnformationResource
it is saidto bein the Discovery Phase Machinelearn-
ing techniquesouldbeusedto construcusersnterest
models[KMK96]. However, atthe globallevel build-
ing suchagentis very hard,dueto the factthatit has
to dealwith awide rangeof knowledgedomains.The
solutionis to delegatesomeresponsibilityto Interface
Agentsat the local level wherethe domainof knowl-
edgeis moreuniform. The InterfaceAgent hasto be
up-to-datewith recentchangesn the Internet;for that
it hasto contactthe TraderAgent.

Trader Agent: The Trader Agent should help Interface
Agents in identifying possible interesting Informa-
tion Resources.When the Interface Agent consults
a Trader Agent it is said to be in the Navigation
Phase,a phasein which the Interface Agent navi-
gatesandselectdanformationsourcesut doesnot ac-
cessthem. The Trader Agent must have up-to-date
meta-knavledgeaboutthelocallevel InformationRe-
sources. The difficulty in building suchagentis the
wayin whichthemeta-knevledgeshouldbeorganized
(i.e., building a Taxonomy)and represented.Search
mechanisméave to bedeveloped.

Information Resource: TheInformationResourcestthe
globallevel areactuallythelocal level multi-agentar
chitecture(seesection 3). At thelocal level ary kind
of information systemcan be built, aslong asit is

1The computerenvironmentandsoftware/hardware capabilities.

The ACL (Agent Communication Language) has to be standarized.
Agents in the global level must speak the same language.
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Figure2: Detailsof proposedCERESGIlobal Knowledge
Network Meta-Architecturepresentedn Figure 1.

accessiblehroughone of the Internetserviceproto-
cols. Mostlocal levelshowever will be madeaccessi-
ble throughthe WWW. This Information Resourcés
themostdynamicmodulein theglobalagentarchitec-
ture. A lot of InformationResourcesouldbecreated,
otherschangedor removed. Therefore|t is up to the
buildersof the InformationResourceso keepat least
oneTraderAgentup-to-datewith their latestsituation,
aphasecalledResourcéAnnouncemenfseerigure?).

The agent characteristicof social ability implies that
agentsneed someappropriateagentcommunicationlan-
guage(ACL) to communicatevith eachother A standard-
ized ACL facilitates the interoperability betweenagents
[GSS94. An ACL shouldbe syntacticallysimple (read-
ableby people),semanticallyde scribed efficiently imple-
mentableandshouldsupportreliableandsecurecommuni-
cationamongagents With KQML andKIF communication
is adeclaratve approachAgentscanalsocommunicatdy
theexchangeof proceduresThisis currentlya popularap-
proachdueto the popularityof scriptinglanguagesike Tcl.
A scriptinglanguageis an interpretedanguage.lt is less
platformdependenbecausét doesnt have to becompiled.

3 CERESGKN Local Agent Archi-
tecture

Thelocal level architecturecanbe assimpleasa few static
web pagedinked togethey or a bit more complex asCGl
programsinterfacingsomedatabase&uery systems.What
we recommends a moreadwancedlocal architecturesee
Figure3. The CERES-GKNIlocal agentarchitecturevould
be an instanceof the classof global level architecturegto
borrow the ObjectOrientedway of thinking) with the Me-
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Figure 3: ProposedsGenericLocal Level Agent Architec-
ture

diator Agentoverriding the TraderAgentandthe addition
of the ServiceAgent. In otherwordsthelocal level archi-
tecturecouldbe seenasa moredetailedandspecifiedcopy
of thegloballevel architecture.

Interface Agent: At the local level the Interface Agent
would be moreaware of whatits informationsources
have to offer and lessaware of the users needsand
ervironment. Negotiationsbetweerthe two Interface
Agentsat the global andlocal level would resultin
somecommonground arrangement. Then the local
InterfaceAgentcould offer the wantedinformationin
the properformat, a processnamedDataPresentation
PhaseHowever, theresultof thenegotiationscouldbe
negative, sayingthat the userneedscould not be sat-
isfied. The InterfaceAgenthasto go to the Mediator
Agentfor adviceon whatthe local level architecture
hasexactly to offer asa singleentity.

Mediator Agent: Sincein the local level the domain of
knowledgeis unified, memging of informationis now
possible. Data Merging Phaseis the phasein which
differentpiecesof informationsemanticallyelatedare
drawn from differentlocal informationresourcesand
mergedinto one. Thisis ataskof the MediatorAgent.
Moreover, in thesuggestetbcalagentarchitecturehe
MediatoractsasTraderAgentaswell. It helpstheIn-
terfaceAgentto navigatethelocal InformationSource
instances.

Service Agent: The ServiceAgent hasthe responsibility
of interactingwith anapplicationspecificinformation

Resource.Direct manipulation,andinformation for-
mattranslationis a mustif the Information Resource
is to be accessibleéhrougha Phaseof Data Transfor
mation. The ServiceAgent canbe seenas agentify-
ing the Information Resource. The way is to inter
face betweenexisting information resourcesand the
otheragents,acceptingmessage$orm agents trans-
lating themto a native communicatiorprotocol, ma-
nipulatingandcommandingacceptingesponsefom
theinformationresourceand sendingresultsbackto
otheragents.Thishasanadwantageof takinginforma-
tion resourcessthey are(legag) with no changego
bedone.

Information Resourceinstance: The Information Re-
sourceinstancecanbe ary kind of dataor knowledge
base,t canbea statictext file in ASCII format, SQL
database, executable C/C++ program, simulation
program,or Al expertsystem.As long asknowledge
about their communcationbehaior and protocol is
known to the ServiceAgent, all kinds of systemscan
beincluded.

4 The CERES-EXP Local Agent Ar-
chitecture

CERES-EXPis a subprojectof CERES-GKN focussing
on a prototypelocal multi-agentarchitecturefor the shar

ing of knowledgeandexperimentaldataaboutwastewater
treatmenplantsthroughthe WWW. CERES-EXHs under

taken by the Delft University of Technology(the Nether

lands)andtheUniversityof Ghent(Belgium) CERES-EXP
shouldresultin an experimentalversionof "CERES-GKN
in-the-small” in order to gain sufficient experiencewith

agentmethodsandtechniquesthis experiencewill beaba-
sisfor further developmentsn the framewvork of CERES-
GKN.

We aim at an ervironmentasdepictedin Figure 3, where
the Information Resourcesare expert system,simulation
model base,and experimentaldata basesin the field of
wastewatercleaning. The Information Resourcesredis-
tributed and stored in computersat Delft University of
Technologyandthe University of Ghent.

At the momentof writing this paperonly simple experi-
mentaldatabaseg(in the form of ASCII text files) anda
smallexpertsystem(advisingon thekind of cleaningtech-
nologiesthat shouldbe usedin a specifiedsituation) are
operational.Therestof the paperwill focusontheseji.e.,
thearchitectureof Figure 3 in which anexpertsystemand
ASCII text files (with experimentalwastewatertreatment
plantdata)areincludedasinformationResourceshe Ser
vice AgentandInterfaceAgentincludedasindicated,and



for thetime beingthe MediatorAgentis a simpleswitch.

5 AQUA-clean: A Prototype for Se-
lection of Cleaning Technologies

AQUA-clean is basedon the PROPER-method(Pollu-
tion ReducingOptionsin Processesan Efficacy Ranking
method),see[Els9Y, usedto selectanappropriatecombi-
nationof cleaningtechnologiegor a network of wastewa-
ter streams.The prototypeconsistsof threemain compo-
nents:thelnterfaceAgent,the ServiceAgent,anda CLIPS
expert systemthatimplementsthe PROPER-method.The
accessto the prototypeis through a graphical Internet
browser

The PROPER Expert System

Often plantsproducepollutantswhich aredrainedinto the
surfacewater Becausef restrictionsimposedby the gov-

ernmentheamountof pollutantsin the end-of-pipestream
areto be reduced. One possibility is to take the end-of-
pipe streamandconcentrat@nddestructhe polluting sub-
stances.A more sophisticatedpproachs to usecleaning
technologiesaspart of the productionprocess.To assistin

this approachanexpertsystemis underdevelopmenttthe
Delft Universityof Technology

The expert systemtakesasits input a descriptionof a net-
work of wastewater streamsand finds for every streama

cleaningtechnologyso that the end-of-pipestreamis as
cleanaspossible.The expertsystemis basedn the afore-
mentionedPROPERmethod. Insteadof describingall the

pollutantswhich are presentin the wastewater streams,
PROPEROonly describegroupsof pollutants.Every mem-
ber in sucha group hasan identical chemicaland physi-

cal behaiour. In PROPERthe pollutantsare called com-

ponentsand a group of componentds called a pseudo-
compound. This reducesthe amountof information sig-

nificantly, but it is still specificenoughfor the selectionof

cleaningtechnologies.

Thestreamsn the network of wastewaterstreamsreeach
describeddy thefollowing properties:

capacity, expressed in liters per hour [I/hr]
temperature, expressed in celsius [degrees C
pressure, expressed in bar [bar]
acidity, expressed in pH [pH

sl udge, whet her the streamis sludgy.

A streammay consistof severalpseudo-compoundsgpre-
sentedby:

select possible
\ /
select useful
Figure4: The PROPERWorking Method

type of pseudo-conpound (ionic, volatile, etc.)
concentration, in mlligramper liter [ng/l].

The PROPERworking methodconsistsof threestagesfor
ary stream(seeFigure 4). In thefirst stage,a selection
is madeof all the possibletechnologiesvhich canbe ap-
plied. Technologieswvhich cannotbe applied becauseof
certainpropertiesof the currentstream,or becausef the
presencef a pseudo-compoundhich disturbsthe work-
ing of the technology are deleted. Then, a selectionis
madeof technologiesvhich operateon atleastonepseudo-
compoundn thecurrentstream All othertechnologiesvill
be deleted.Finally, a ranking of the selectedechnologies
will bemade resultingin onetechnologybeselectedor the
currentstream. Somerankingcriteria are efficiency of re-
moval, amountof pseudo-compounds beremoved,costs
of applyingthetechnologyandacquaintancevith thetech-
nology. Also a combinationof severalcriteriacanbe used.
Up to now it is only possibleto choosea technologyac-
cordingto its efficiency of removal. The technologywith
thehighestefficiengy is selectedor the currentwastewater
stream.

For every stream startingwith the sourcestreamsa tech-
nology is selected.Then,the technologyis appliedto the
streamconcernedyesultingin changesn the concentra-
tion(s)of thepseudo-compound(snwhichthetechnology
operatesWheneertwo streamgoin into one,all the prop-
ertiesof the resultingstreammustbe computedwheneaer
technologiehiave beenappliedto bothjoining streamsAf-
tercomputinghesepropertiesatechnologycanbeselected
for the joined stream. Finally, the end-of-pipestreamis
reached.

Someadditionalfeaturesof the systeminclude:

e Editing the network: Thereis thepossibilityto editthe
network. Streamscanbe addedor removed, andthe
expert systemshouldfind a solutionfor this changed
network.

e Sdecting a different technology: Theuserhasthe pos-
sibility to selecta differenttechnologyfor a certain
stream.

The PROPER expert system has been implementedin
CLIPS 6.0. In the framework of the CERES-EXPproject



theexpertsystems madeavailableto theWorld-Wide Weh
For this, severalagentsarein developmento guidetheuser
in his effort to find the answergo his question.

ThelInterface Agent

To make the PROPERexpert systemaccessiblgo the In-
ternet,in additionto the ServiceAgent discussedn next
sectionaninterfaceAgenthasbeenimplementedvhichis
in chage of handlingthe users needsandconnectinghim
to the ServiceAgent. The following functionalitiesarein-
cluded:

e The Interface Agent provides fill-in forms to inter-
actwith the user;currently this interfaceis basedon
HTML.

¢ The Interface Agent givesthe userthe possibility to
presentpropertyvaluesof the wastewater stream(s);
it dealswith unknowvn propertyvaluesby providing an
advicedrangefor these. Furthermore,t checksthe
valitidy of the valuesandgivesfeedbacko theuser

e ThelnterfaceAgentalsochecksfor the consisteng of
the enteredvastewater streamnetwork; this network
must corverge to one final (end-of-pipe)stream. A
graphicaldrawing of the wastewaterstreamsetwork
is providedto theuser(seeFigure 5).

e The Interface Agent offers the userthe possibility to
ask for more information about the selectedclean-
ing technologies.For example,the usercould be in-
terestedo know whetherthereare experimentaldata
availablefor the selectedcleaningtechnologyrequir
ing eventuallyalink to theH20 (seesection 6).

The PROPER Service Agent

The ServiceAgent (seeFigure 3) is responsibleor inter-
actionwith the knowledgesource. The PROPER Service
Agentis an agentfor controlling the afore-mentioneax-
pert systemwritten in CLIPS. It hasthe following basic
functionalities(seeFigure 6):

o Transformthe datarecevvedfrom the InterfaceAgent
to theformatusedby the PROPERexpertsystem.

¢ Controltheexecutionof theexpertsystem.

o Transformtheanswergyivenby the expertsystemto a
dataformatunderstoody the InterfaceAgent.

ThelnterfaceAgentstoresall the dataaboutthe wastewa-
ter network in anarray In orderfor the PROPERexpert
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Figure6: The ServiceAgentFunctionalities

systemto work on the data,thesemustfirst betransformed
to aninputfile. Thisinputfile is storedin a specialdirec-
tory. Then, the expert systemis started,given the saved
input file. Whenthe expert systemhasfinishedreasoning
andconstructingananswerthe ServiceAgenthasto search
throughall the factsstoredin the CLIPS Memory for the
factswhich describethe wantedanswer Thesefactsare
storedin a temporaryarray andthentransformednto an
arraywhich canbereadby the InterfaceAgent.

The Service Agent has beenprogrammedin Tcl 7.3 in
which CLIPS 6.0 was embedded. All communicationis
doneby RemoteProcedureCalls implementedn the Tcl-
extensionTcl-DP.

An Example Session

The userhasto input a wastewater network, with all the
propertiesof the varioussourcestreams. This is handled
by the InterfaceAgent. For the consideredexample,a net-
work hasbeenchosernwith two sourcestreamgoining into
one end-of-pipestream. All propertiesof the two source
streamganbeenteredn aform presentedby Netscapgsee
Figure7). Whenpressinghe“Run ES” buttonthe dataare
transferredo the expert system,andthe resultsare trans-
ferredbackandprintedonthe screen As anillustration,in
Figure 8 the dataof the end-of-pipestreamis presented;
alsothetime it took to constructan answey the reasoning
time of theexpertsystemjs printed.

stream name: strd
Temperature [c]: |45
Pressurs [bar] : |2
tapacity [L/he]: | 0.4
H: 7
Prendo-compound mma:l pedl
state: ionic =
concentration [mgrl]:| 15
Run ES| Reset
¥l

Figure7: Form-basednput of sourcestreamproperties

Information about stream: str?

Stream name stu?

Temperature 45.0[C]

Pressure 2.0[bar]

Capacity 1.6 [Ifhr]

PH 7.0

Psendo-compound name hefore i

application of technology State Concentration

gen3ss ionic 0.075 [mgl]
no-technology

Technology eriment based on no-technolo

Psendo-compound name after i

application of technology State Concentration J

gen3ts ionic 0.075 [mgl]

The reasoning time was: 0:0:32 sec

Figure8: ESreasoningesults
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6 H20: A Prototype for the Sharing
of Experimental Data

A prototypefor the sharingandmeaningfulpresentatiorof

experimentaldatahasbeendeveloped. The prototypeis

calledH20, Hypermediaaccesgo models of wastewater
treatmenplants(experimentaldata)[Cal96. Comparedo

the set-upof Figure 3, for thetime beingthe experimental
databasearesimply ASCII datafiles. H20 is built-up of

two agentsa TraderAgentanda MediatorAgent; socom-
paredto the set-upof Figure 3, the Mediator Agent (here
supposedlsoto actasTraderAgent)is split up in a sepa-
rate TraderAgentand Mediator Agent (for the time being
thereis no ServiceAgentto the InformationResourceex-

perimentadatafiles). Theseagentareimplementedn Tcl

[Ous94 and are accessiblehroughthe World Wide Web
usingagraphicallinternetinterface,suchasNetscape.

H20 Agents

The TraderAgent enablesusersaroundthe world to share
experimentaldata. Usershave the possibility to register
new experimentaldataand they can selectexperimental
data. The Trader Agent hasa databasehat containsthe
headerinformation of registratedexperimentaldatafiles.
Registrationof an experimentaldatafile is done by pro-
viding the http-addressof an experimentaldatafile. The
TraderAgentthenretrievesthis experimentaldatafile and

addsall the headeiinformationof thatfile to the database.

Selectionof experimentaldatais doneon the basisof these
headerinformation of registratedexperimentaldata. The
dataitself are not addedto the databaséecausehereis
no needto selectexperimentaldataon basisof thesedata
andexperimentaldatafiles canbe very largewhich makes

2A http-addresss aninstanceof the URL, it is the addres®f a docu-
menton the World Wide Web

it difficult to managehemin adatabaseTheresultof a se-
lectionis the http-addres®f the desiredexperimentaldata
file. After a userhasmadea selections/hewantsto have
accesdo thesedata. This is doneby using the Mediator
Agent.

Thehttp-addressf aselecte@xperimentabatafile is input

for the MediatorAgent. This agentconsecutiely retrieves
the experimentaldatafile and providesa meaningfulpre-

sentatiorof thesedata. The experimentaldatawill be pre-

sentedasa graphandthe userhasthe possibilityto change
the presentatioraccordingto his/herpreferencesThe user
can:

e Changehesizeof thegraph.
e Choosea particularrangeon bothx-axisandy-axis.

e Choosewhich columnsfrom the datafile have to be
plottedin the graph.

e Choosewhich columnrepresentshe valueson the x-
axis.

e Plot a graphwhich is a simple mathematicakxpres-
sionof two othercolumnse.g. plot thesumof column
2 ands.

¢ Pipeall the valuesfrom a columnthrougha function
beforethey areplottedin thegraph.

e Choosehow thegraphshouldbedipslayed:solidline,
dashedine or impulses.

TheMediatorAgentwill alsooffertheuserahyperlinkthat
pointsto the original numericaldatafile. On the basisof
theusers preferencethe MediatorAgentwritesaplotting-
scriptthatis usedby the plotting programgnuplot to draw
the graph. The Mediator Agentin turn includesthis graph
in thedocumentwhichis returnedto theuser

Both the Trader Agent and the Mediator Agent are Com-
mon Gatavay Interface (CGI) programs. The CGl is an
interface betweena World Wide Web sener and an exe-
cutableprogram.Sucha programis addressabley means
of anhttp-addressWhentheaddresss requestedby a user
(usinga World Wide Web client), the programis run and
the result of the programis returnedto the World Wide
Web client and presentedo the user It is possibleto en-
ter dataat the client side’ andto sendthis datato the CGlI
program. In this way it is possibleto provide information
thatis 'generatecon thefly’. The agentsareimplemented
in theinterpretedanguageT ¢l (Tool Command_anguage)
[Ous94 andthe Tcl-DP (Distributed programming)pack-
age.With Tcl, communicatiorbetweersoftwarepackages
(in H20 betweenthe World Wide Web sener, a database

3Thisis doneby usingthe FORMin anHTML document.




anda plotting program)is madeeasy The Tcl-DP package
is usedby the Mediator Agentto retrieve an experimental
datafile on background.

Example of H20 User Session

Imaginearesearchewhoworksatawastewatertreatment
plantsomevherein the Netherlandsis interestedn experi-
mentaldatafrom awastewatertreatmenplantin Belgium.
He startsNetscapeon his computerandfrom the CERES-
EXP homepagehe entersthe World Wide Web document
of theTraderAgentwhichenablesim to selectexperimen-
tal data.On the basisof shown attributeNaluepairsthe re-
searchecangive his preferencesThe TraderAgentreturns
alist of http-addressesf available experimentaldatafiles
from the Belgian wastewater treatmentplant concerned;
from this list the researchecan malke his final selection.
Now theMediatorAgentis started-umutomaticallyandthe
http-addressf theselectedxperimentatatafile is usedoy
theMediatorAgentto retrieve this data.

The MediatorAgent presentghe databy meansof agraph
(seeFigure9). By defaultthe MediatorAgentwill plot col-
umn 2 of the datafile againstcolumn 1. The researcher
hasthe possibility to changethe graphicalpresentatiorac-
cordingto his preferencesHe canchangethe size (width
andheight) of theimage,he canchoosea particularrange
on both the x-axis and y-axis, and he can choosewhich
columnshave to be presentedyraphically(checkboxeson
thebottomof thefigure,notall shavn). He alsocanchoose
which columnof the experimentaldatafile mustrepresent
valueson thex-axis. And if theresearchewantsto seethe
original experimentaldata, he can click on the raw form
hyperlink,shaovn onthetop of thedocument.

On the right side of the graphthe headerines of the ex-
perimentaldatafile are given. Whenever thereis in one
of the value partsa string that representsan http-address,
this string will automaticallybe madea hyperlink whenit
is printedbesidethe graph. This hyperlink canbe usedto
provide easyaccesgo otherinformation,e.g. to thehome
pageof the experimentatoor to context informationof the
experiment.

The researchechoosedo alter the rangeon the x-axis by
typing [ 100: 300] in the field after the text 'Choosethe
rangeof the x-axis’. He alsoprefersto seea biggergraph
andaltersthe heightof theimageto 0. 8 insteadof the de-
fault value 0. 5. He then clicks on the submit-tutton on
the bottom of the documentandwaits for the reply of the
Mediator Agent. The Mediator Agent returnsa graphical
presentationin which therangeof thex-axisandthe height
of thegraphareadapted.

Ragistrationof an experimentaldatafile can be done by
providing the http-addres®f the datafile. After clicking

on the submitbutton, the TraderAgentwill returna docu-
mentinforming the userwhetherthe registrationwas suc-
cessfulor not. If theregistrationis donesuccessfullythe

headerinformation of that particulardatafile is addedto

the TraderAgent's databas@ndotherusershave the possi-
bility to selecttheseexperimentaldataon the basisof these
headeiinformation.

7 Conclusion

The CERES-GKNprojectaimsto provideall kindsof ervi-
ronmentrelatedinformationon the Internetto productde-
velopersand productdesignerdo facilitate themto make
their productsmoreernvironmentallyfriendly. A subproject
of CERES-GKNis CERES-EXPdealingwith the sharing
of knowledgeand experimentaldatain the field of waste
watertreatmentplants. In the paperthe proposedyeneral
outline of the global andlocal multi-agentbasedarchitec-
tures(in the framewvork of CERES-GKN)is presentedas
well asa first prototypeof the CERES-EXPervironment
that of courseshouldfit the proposedyeneralset-up. The
CERES-EXPprototypecurrently consistof the H20 sys-
tem (dealingwith the sharingand meaningfulpresentation
of experimentatatafrom wastewatertreatmenplantmea-
surementsandthe Aqua-clearsystemanagent-basedys-
temwith PROPERexpertsystemadvisingon cleaningtech-
nologiesto be usedin specifiedsituations. Both systems
have beendesignedand built separatelyandthenmeiged
to one system. The systemdescribeds a first prototype
thatneedsf coursemoredevelopmentandextension(e.g.
inclusion of modelbasesas Information Resources).The
prototypeis currentlyrunningsuccesfullyandis beingused
and testedby researcherat the University of Ghentin-
volvedin experimentn wastewatertreatmenplants.
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