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| NTRODUCTION

Work capitalisation is an important issue to imgdhe usefulness of research and the link with
production lines and commercial software, as @ssential to be able to reuse theoretical reseastlits
to perpetually enhance processes efficiency. Sasmiskions during past workshops have identifiésl th
particular point as a central question in reseaesipecially for NMAs [Stoter 2005]. The problem of
linking research and practice is also underlinedth®sy recent EuroSDR project [Stoter & al. 2010].
Indeed, the creation of complete and shareabléoptas to perform past and present research seebes to
essential in a goal of capitalisation and efficiknk with production lines. The aim of this pagserto
focus on what should be necessary for such a ptatiio terms of system architecture, specific regear
needs and technical realisations.

For the particular case of COGIT laboratory, marigces of research on geographical data
generalisation have been held for twenty yeargjltieg in the development of many generalisation
software components (algorithms, measures, modtis,.). Nevertheless, a global environment where
all these components could be used altogethecall@orative way is still missing: they run onfdient
platforms and use different programming languagessolve this issue, our work over the past twayea
focused on finding a way to capitalise all theseagch results by gathering these components ér twd
be able to launch a global generalisation prookssucial part of this work is the creation of aearch
platform which gathers all previous works on gehsstion and proposes new tools to make research
more efficient, more powerful and more suited fbaring. That necessity led us to a think about the
needs of such a software.

The aim of this paper is to begin a reflexion abmgearch capitalisation through an innovating
computer software. It first gives an overview o€ theneral needs and objectives for a generalisation
research platform, then focusing on the generaisatesearch case in COGIT laboratory. Then the
chosen architecture covering the combination dedéht software and languages is presented, asagell
the technical realisations that have already bebieged. The last section deals with the furthexdeel
improvements and the possible benefits for futasearch, both in and outside COGIT laboratory.

1. EXPRESSION OF NEED

In a context of generalisation research, therekayefeatures that should be available in a research
platform. The most important one is the possibility share techniques between researchers and to
externalize functionalities [Edwardes & al. 200f.an optic of pooling and capitalisation, thatmids
essential. In our own analysis, it covers the foilg issues:

- normalised coding and documentation to make cotkgthmn easier, using the norm 1ISO 19107,



— possibility to integrate research work in other @ims (simulation, legend conception, data
integration, ...),

- sharing of the interface without technical diffices.

Moreover, building a software dedicated to a paldicfield of geographic sciences obviously raises
the question of its fitness to the usual aspect Gkographic Information System. The platform teas
face efficiently the main functionalities of a Gl&specially those concerning data archiving, treats
and analysis, and geographical display. It is abwithat many different solutions already existha t
currently used generalisation systems, for instance

— archiving : Gothic, ArcGIS, PostGIS, SHP files...
— analysis : generalisation models, Gothic treatméaws algorithms, ...
- display: JADE/Clarity, GeOxygene, independent GUI,

As capitalisation also throws the question of ioparability, all these software solutions should be
performed one with another without any difficultigat is a crucial point to build an efficient pltati. A
component-based software seems to be the mostbkersgproach, the requirements of such an
architecture being adapted to our current needss@Rlin 2000]. Indeed, the very core of the platfor
should act as a hub which makes the different compis work together, as illustrated in figure Iings
interfaces on which the components could reconWith such an architecture, it would be possible to
disconnect one of the component and to replacg &nother software solution, depending on the babit
and on the needs of the user. So the platform cbel@asily shared by people using different work
environments — for example from people using exedlg Gothic to people using Java algorithms on an
independent GUI based on PostGIS. Based on thistecture, other components could obviously be
added if necessary.

PLATFORM CORE (interfaces)
Analysis component Display component Archiving component
- generalisation models - Clarity / JADE - Gothic
- Gothic treatments - GeOxygene - AreGIS
- independent GUI

- java algorithms - PostGIS

Figure 1 - Theoretical component-based architecture for aitiefit platform

Some additional specific components are neededefegarch. For example, processes traceability
tools are in order to control all what is done,;st® the possible blocking points, and to improwe th
algorithms by correcting their core. Edition toale also essential to create test areas and partcases
which might not exist in every dataset. Last, tbegibility to load data from various sources setanise
a important point for the interoperability of thiagborm.

Besides, a particular need concerns the possibdlitreate generalisation web services in a comtext
on-demand mapping. The principles of such an elivlutave already been raised [Neun & Burghardt
2005] [Regnauld 2007], and an important aspect géreeralisation platform is to be able to suppoet t
upcoming evolutions in this domain.

2. APPLICATION TO A SPECIFIC CASE : CARTAGEN

Several generalisation environments have been ajgselin the COGIT in the past twenty years,
balancing between two different solutions: firsatfidirms were totally dedicated to research (Plagk a



Stratege), then commercial platforms (Lamps2 angdilRaClarity, from 1Spatial) were more suitable to
link research results with production issues (daxgrdix & al. 2005]). If these commercial platfam
offer the great advantage of being easily sharabth production lines and to provide a helpful
commercial support, they also throw additional ¢@msts on the code control and evolution which led
some pieces of research to be developed in otbgramming environments.

COGIT current generalisation research mainly ratiedour models derived from PhDs results since
1999 (figure 2). Future works towards on-demandpirapshould be based on these models :

— the AGENT model [Ruas 1999], developed on Lamps&nduthe European project AGENT
[Lamy & al. 1999] then transferred on the geneadii platform Clarity, and partially recoded
on the COGIT platform GeOxygene [Badard & Braun300

- the CartACom model [Duchéne 2004] developed on ls#np
- the GAEL model [Gaffuri 2008] developed on GeOxygeamd partly transferred into Clarity,

- the knowledge revision component [Taillandier 2088yeloped in Clarity and then transferred
on GeOxygene.

[Duchéne 2004]
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Figure 2 - Generalisation models developed at COGIT, theirtmalsvant
application cases and their programming environment

The interactions between these models still raisdetting issues [Duchéne & Gaffuri 2008]. Apart
from theoretical collaboration between the procgssbe main technical problem is raised by the
difficulty to compute together algorithms codedwdifferent programming languages (Lull and Java)
and running on different software (Lamps2, Claghd GeOxygene). As a consequence, it appeared that
a necessary step to improve our mastery on autdnggeeralisation was to reengineer a programming
environment which allows an integration of thedéedént models in a complete generalisation platfor
The first step of this capitalisation work is toeate an orchestration model to make existing
generalisation models — from COGIT and from othesearch — work together in a collaborative way
[Touya & al. 2010]. In parallel, the second stepthie development of this new generalisation platfor
called CartAGen (for CARTographic Agent GENeralisa), which is supposed to answer the needs
developed in part 1.

These particular needs are not covered by our muresearch platform Clarity, whose goals are
significantly different, so a new platform is nesay. A complete reengineering of the core of our
models is needed, which cannot be done directiglarity since its core is not expected to be deeply
modified. Being able to work easily on the coretlud software is a necessary condition to make the
different models collaborate. Nevertheless, thesesmme reasons why we cannot totally abandon it,
especially because of its topology model which @&yvpowerful. In addition of topology, many
algorithms are working well in Clarity, and the@rcoding could be a huge waste of time.

There were other particular points which motivatedto change our work environment. The use of
Clarity as a research platform also brings sometiaddl inconvenience, for instance the lack ofl$oo
which could be useful for research (editing togspcess traceability, etc...). The aim of the new
platform is also to provide these work tools fobetter control on processes, and to create a more
efficient work environment.



In fact, the main problem is to design a work emmwiment which is suitable on the one hand for
research process, and on the other hand for tlkewlith production lines, but an ideal intermediate
solution to face this paradox might not exist. istoptic, the adaptability of the platform to rasz
rather than to production should be preferred.

All these specific needs led us to the absolutes®ty to create a new computer software, andgo th
preliminary question of the architecture and thehtécal realisation of this generalisation platfom
order to ensure a good capitalisation for past siork

3. SYSTEM ARCHITECTURE

It appears that the global answer to the needrity®plit in two opposite solutions : using Clgrand
its spatial DBMS Gothic, or developing in GeOxygesrevironment using another spatial DBMS like
PostGIS. So it seems to be necessary to use bltfioas and to make them work in collaboration, by
connecting some GeOxygene libraries to Gothicrneats through Clarity. The question being: where to
put the cursor between these two different aspiects

The final goal of the platform is to propose a comgnt-based structure: it is designed as a set of
interacting software components, each of them fagusn a specific research problem and potentially
using other lower level components. By this waynponents can be easily reused, the platform can be
extended and mature components could be transferggduction lines.

To achieve this goal, CartAGen is based on afietform prototype developed to bypass some of the
identified drawbacks of Clarity as a research ptatf [Gaffuri 2008]. This prototype was already gsin
GeOxygene and Java code. Using this as a basisrfoer developments allows the addition of newdoo
and new functionalities without any difficultiesadeed, the central problem is how to combine this
external platform with a Gothic dataset to be dbleise Clarity topology or special algorithms thed
not recoded in Java.
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Figure 3 - Data infrastructure to combine GeOxygene objedgna process and Gothic environment.
A complete geographic schema has been definedla jigsv classes are represented here.

This sharp combination is based on a data stru¢haiecreates a Gothic dataset containing Gothic
objects homologue to Java objects existing in Gag As shown on figure 3, a generic geographic
schema has been created, based on GeOxygene oemasdbach object of this schema is instantiated in
a Gothic based part of the structure which ensthieslink with the corresponding Gothic object in
Clarity, and is delegated to a GeOxygene objeces&€hwo datasets (Java and Gothic) are updated in
parallel, using one or the other depending onretrinent that is applied:

- topology treatments or special Clarity algorithms eomputed on Gothic dataset,



— other treatments are computed on Java objects.

A significant advantage of such a structure isléaty isolate all classes that rely on the Goffact
of the platform, so it could be possible to disaextrthis Gothic based substructure if necessdryeems
to be sensible to identify the DBMS — nowadays @othas an own independent component of the
platform. Indeed, in terms of modularity, we shoodshsider the possible use of other spatial DBMS$isu
as Oracle or PostGIS in order to ensure the platfoortability. In this optic, that architectureails to
pass over the Gothic based part of the platformtandstantiate Java objects through an other DRIVIS
directly in the GeOxygene geographic schema. Tagamation makes the system management much
easier and offers some relevant perspectives farduwork.

It is significant to note that the theoretical campnt-based structure proposed in figure 1 is
equivalent to the practical architecture presemmefigure 3: external components are connecteché¢o t
very core of the platform: generalisation treatreseate ensured through the Agent model, and
GeOxygene is used to display geographical objactthé GUI. Archiving component can be either
Gothic or another GIS.

4. TECHNICAL REALISATION

The GUI illustrated on figure 4 totally relies on ariginal prototype [Gaffuri 2008]. The interface
proposes most of the classical behaviours of GifBvace, like layers management or data loading.
Global generalisation can be performed using thentagrocess, but generalisation algorithms are also
accessible independently and directly computabéelyrone through the different toolbars, so therus
can have mastery on everything he wants to dot-pthiat is a huge assess in a research process.
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Figure4 - CartAGen GUI: layers are managed on the left paAgknt process is launched using the right
panel, and the top menu gives the access to indepéralgorithms and configuration properties



The link between Java and Gothic is ensured bychecanechanism managing the update of the
Gothic dataset. Every created, modified or deldt object is put into the cache, which is conauitd
update the Gothic dataset every time a Gothicrreat is needed so the Gothic dataset is precisely
corresponding to Java world every time it is uSgds mechanism is a good way to save time, sinee th
cache is never committed as long as no Gothicniattis computed. Indeed, cache commit is a heavy
step of computation because of the many geometiyarsions it implies.

Many useful tools have been added to the firstgtype, including for instance the possibility tadad
flying geometries over the data in order to tesicpsses without any modification on the datasaneSo
editing tools developed through an internship &@uato be integrated to the interface. Figurevegian
example of another powerful research tool, whiclersfthe possibility to replay any step of an agent
generalisation process, displaying for each steppifevious treatments that have been computed, the
current agent satisfaction and a view of the curagent geographical state. Such a tool is verjulse
perform traceability and to control every step @iracess, and gives interesting perspectives trtlanhd
improve the incorrect parts of a process.

SIS

Figure5 - Generalisation tree, allowing to replay an Agenhgelisation process.

Through our research work, CartAGen has also bested with significant differences in the
components used. For instance, instantiating gen€artAGen objects through Gothic instead of
GeOxygene and using Clarity as a display compowenks well and offers new possibilities in the use
of the platform. Concerning analysis and treatmethis co-existence of Agent and CartACom models
doesn’t raise any problem. Archiving through SHESfiinstead of Gothic datasets is in progress ald w
be soon fully operational. These few tests proeg tiie component-based architecture is sensibléhand
it allows large possibility in terms of interopeilél and sharing.

5. FURTHER WORK AND PERSPECTIVES

Most of the work has already been done concerriiegcore of the platform. Particularly, the link
between GeOxygene (Java) and Clarity (Gothic) widache mechanism has been coded and seems to be
sensible. The only thing that is still remaining tis particular point concerns topology creatiow a
management through the cache. AGENT and GAEL maalelscompletely integrated to the platform,
CartACom recoding in Java is in progress. The natiégn of the module for knowledge revision will be
performed later. The current work mainly consistsdcoding in Java — or encapsulating Lull codhe- t
algorithms developed in the past PhDs and studliesrder to gradually gather all developments at th
same place and to be able eventually to computeb@generalisation on large datasets.

With the capitalisation of all processes and mad®isl the addition of powerful tools to help resbkar
the final goal of the platform is to make our resbawork faster, easier and more efficient. Evetné



platform realisation is not fully achieved, itsstiruses allow us to already notice some of itsésteng
perspectives. For instance, it should be a wetkduénvironment to move towards the development of
generalisation web services in a context of on-dehraapping. Overall, the interoperability ensurgd b
the component-based architecture offers new pdissibito share models and algorithms with external
researchers and is a real promise for future cotktlve work.
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