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ABSTRACT
This paper discusses the facilitation of worldwide concurrent design within the domains involved
in environmental planning, urban design and civil engineering. Typical projects in these domains
require the collaboration of many experts. Each of these has his reference framework for the task
at hand and for the variables used. The amount of variables makes it impossible for each project
participant to take account for all possible impacts of proposed or planned actions. The typical
project demands for a concurrent design process that enables all participants to concentrate on
their domain of expertise. On the other hand the design process should enable them to have
insight in the problems, within the domains of other experts. The system should provide a generic
environment with the ability to attach domain specific knowledge. By providing this support the
system integrates knowledge specific to various expert domains.
In the PortPlan project within the LWI organization a system is being developed that supports the
integration of various reference frameworks involved in environmental planning. We no longer
need to develop a common language for the users. The system contains a dynamic set of scale
bound reference objects for the domains involved. The system facilitates the communication of
object characteristics. It also supports the presentation of these objects, in legends for each
participant involved.
We achieve the communication between participants using a dynamic legend. We also enable all
participants to become informed on the interests of other participants. We achieve the technical
communication using the exchange of interventions. We do not exchange results. This leads to a
low "network traffic load" and thus enables the system to operate within the current Internet
infrastructure.
In this paper we present the problem area of concurrent design in environmental planning. We
present this describing the background of our project, describing the overall architecture of the
system and presenting the first findings of user studies.
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Communication of
design parameters
within groups
I NTRODUCTION
We can characterize current projects in environmental planning, urban design and
civil engineering by many adjectives of which the most important are complex,
multi-disciplinary, unmanageable. Moreover projects are more and more directed
towards long lasting human artifacts.
The complexity of the projects is partly due to extreme limitations in the design
space. This is particularly the case with projects in overcrowded regions as the
Dutch “Randstad” or the German “Ruhrgebiet”. Already existing infrastructures,
juridical prescriptions, political boundary conditions, and financial limitations: they
all contribute to the enhanced complexity of these projects. The complexity is also
due to the inherent multi-disciplinarity of these projects. All the above actors are
part of the decision making process. This requires a multi-disciplinary approach
for projects in this field. We not only need domain experts in the fields of
environmental planning, urban design or civil engineering. We also need for
example: jurists, politicians, environmental experts, and economists. All
participants look for optimal solutions with relation to many design parameters, in
their domain. The participants obtain the optimal solution for the project as a
whole only by negotiation.
In practice, large projects are getting less and less manageable. Large consortia
execute the projects. The participants have to work together for a long time. The
projects require an enormous amount of data, in all (sub-) steps in the design and
realization process. Moreover the complexity of the projects often requires
working with many subcontractors. Each subcontractor provides specific
knowledge and expertise to the project.
Projects in civil engineering and town planning tend to last many years. These
projects might last even more than 10 years, like the HSL1, Schiphol2 and
Betuwelijn3 projects already do. The lifetime of these artifacts, in almost all cases,
exceeds 30 years. In many cases the lifetime exceeds 100 years. For example a new
railway connection to the hinterland can be economically viable with a lifetime of
30 years. The physical and social impacts will last for more than hundred years

T ELEMATICA I NSTITUUT

D ELFT U NIVERSITY OF T ECHNOLOGY

4

05/17/98

once the connection is realized. Examples of this kind of projects under
development in the Netherlands: HSL1, Schiphol2, Betuwelijn3 and Maasvlakte II4.
Finally there are many viewpoints on the specific questions and problems the
project team has to solve. We can analyze the impact of each project at many
different scales (e.g., national, regional or urban) and phases (e.g., design, political
decision making and construction). Moreover the project team has to study many
aspects in the various phases and at the different levels of scale.
For many years, researchers analyzed the opportunities of information and
communication technology (ICT) for the support of the project tasks. These
researchers primarily focus on four project tasks. At first they focus on the
presentation of project results. We can present these results from different
perspectives: physical, financial, economical or else. Furthermore they developed
support tools for the collection of relevant data (for example, Databases, Data
Warehouses, Geographical Information Systems). Research on knowledge
management systems is advancing. These systems focus on the management of the
relevant human resources needed for projects. With these systems, information can
be gathered about knowledge domains covered by the participants in a project. The
fourth and oldest direction they focus on, is the support of administrative tasks.
With this they support for example the production and retrieval of documents and
reports.
Most of all this research focused on providing powerful tools to the individual
project members during the project. Up to now there is no effective support for the
collaborative tasks within a project. Providing relevant data to all relevant project
members is still a cumbersome task. Communication between project members still
requires the standard conference room. Making appointments is difficult and
involves many secretaries. Data definitions within projects are still implicit. Data
exchange between project members is a nightmare.
Current developments in data viewers, data warehousing and data mining
technology potentially enable the project participants to view more integrated data
and closely work together on the data within a project. A problem encountered
with these three techniques is the lack of reliable data definition facilities. The

1

HSL: is the realization of a high speed (>300[km/hour]) railway connection between
Paris/Brussels/Antwerp and Amsterdam/Schiphol. See reports …

2

Schiphol: The extension of the Schiphol airport area to enable the airport to transfer over 40 million
travelers yearly. See reports …

3

Betuwelijn: The implementation of a freight transport rail connection between the Port of Rotterdam and
the “Ruhrgebiet” area in Germany. See reports …

4

Maasvlakte II: The seaward extension of the Port of Rotterdam to enable the handling of more and larger
vessels with bulk goods. See reports …

T ELEMATICA I NSTITUUT

D ELFT U NIVERSITY OF T ECHNOLOGY

5

05/17/98

implementation of for example data mining merely is based on statistical relations
encountered. The implicit semantics in the data structures are neglected. This leads
to misunderstandings between project participants about the results of viewing,
warehouse and mining operations. More adequate facilities to add semantics to
data objects are needed to enable meaningful information exchange between
project participants.
On the other hand, we notice that technological support for the execution of group
tasks (also marketed as “groupware”) has not yet really matured. Many
cooperative work situations require comprehensive and flexible technological
support including support for working together on data, support for synchronous
collaboration (e.g., in meetings) and support for asynchronous collaboration
(“working apart together” on a report). Moreover, cooperative work support tools
should support a large variety of media types. These types might vary from discrete
media, such as text and graphics, to continuous media, such as audio and video.
Compared to the development of single-user applications, development of
groupware applications involves many additional technical issues from distributed
systems development Due to these extensive requirements and the complexity of
groupware development, up to now, users often end up with support for very
limited collaborative tasks. The users have to deal with a lack of integration of
groupware applications. Especially this occurs when these applications have to
support more complex collaborations.
When studying the requirements on groupware support a model of groupware
support is very helpful to categorize the requirements in meaningful clusters. Ter
Hofte [Hofte, et al. 1996] have recently categorized groupware support. They
subdivide the functionality according to the so-called Co4 model consisting of four
main groups of functionality:
•

communication (e.g., “audio/video conferencing”)

•

cooperation (e.g., “shared objects”)

•

coordination (e.g., “planning, rights/restrictions”) and

•

conference management (e.g., “session management”).

Besides this model of the functionality of groupware applications, detailed studies
have been performed on the fit between groupware applications and tasks that can
efficiently and effectively be supported by groupware (for example, McGrath, et al.
1994). Applications range from distributed project archives and support for
concurrent engineering to audio/videoconferencing for distributed design teams
and workflow management systems.
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P ROBLEM D ESCRIPTION
The problem we consider in this paper is the lack of a common terminology. The
background of this problem are the increasing lifetime of objects considered in civil
engineering and the many interrelated decisions on many different involved
domains (both during the period of development as well as during the lifetime of
the object). The decisions ask for an intensive integration of plan phases, plan
scales and knowledge domains (aspects).
Already many attempts are made to develop thesauri of common terminology for
cooperating groups of workers. A problem that always arises with these thesauri is
the maintenance during the project development. Terms loose their significance,
change their meaning or become overruled by other terms. Furthermore, in spite of
this attempt to agree on the use of a fixed set of terms, we always come across
misunderstandings based on misinterpretations of the terms used [Boelen, 1996].
To tackle these problems we intend to create a reference framework that not only
facilitates the maintenance of a common terminology. The framework should
create awareness about different meanings of terms within different domains.
Furthermore the framework should enable the project participants to use their own
terminology for the objects in the project environment and still enable them to
communicate with one another.
Part of the problem we consider is the inadequate support for the concurrent use of
data sets and model facilities or applications. In literature on project evaluation
authors make many statements about inefficiency of information exchange within
projects [Boelen, 1996, references to reports on HSL, Betuwelijn, etc.]. These
authors see this inefficiency as one of the most influencing negative factors in
project performance. In project evaluations, evaluators mention this problem often
implicitly. They describe the problem as bad communication between participants
or late deliveries of information as causes for failures within projects. Project teams
need instruments that can handle large amounts of (sub) domain specific
applications and data sets, each with their own data definitions. Instruments should
enable the integration of these applications and data sets. Instruments should also
allow different domain experts to view the data from their own viewpoints. On the
other hand an instrument should prevent information overload within projects. A
single person can not oversee the overwhelming amount of data for these projects.
An instrument thus must enable the selection of relevant information for the
individual workers within a project.
Another part of the problem is the current lack of support for cooperation between
project members. We briefly discuss the required functionality of the groupware
support, the switch between individual work and group work, and the impact this
has on the systems we developed.
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A PPROACH
We developed a reference framework we could use to arrange the different
viewpoints in large projects at hand. We distinguish three parameters for the
characterization of projects
1. The first is the level of scale in which we describe a project. Level of scale is the
area involved expressed in the approximate radius of a circle covering the same
area. We distinguish levels of scale in a logarithmic range as developed by De
Jong [Jong, 1988]. We can present this range as the areas with radii of 1, 3, 10,
30, 100 and 300 [mm, m, km]. We only consider the range of 1[m], 3 [m], …, 3
[km], 10 [km] for the kind of projects at hand.
2. The second parameter for the characterization of projects we propose is, in
which phase the plan at hand is. We can rank the phases from Initiative and
planning phases up to the maintenance and destruction phases.

1

3.

The PortPlan Cube represents the three parameters to reference Data, Models, Communicators

parameter is the distinction of aspects
aspects and their specialization as the content or domain references. We
aspects. We consider these main aspects subdivided into sub-aspects as
considered necessary to describe the specific domains involved.
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We visualized these parameters in a cube (see Figure 1). We consider two sides of
this cube closed and ranked. These are the levels of scale and the plan phases. We
consider the plan phases, part of a circular process. The level of scale represents a
logarithmic order. The third direction of the cube is open to new aspects and lacks
any ranking.
We use the cube to give data sets and models that are used within projects one or
more coordinates that represent their relative position to other data sets and
models. We base this relation on the coordinates Levels of scale, plan Phases and
domain Aspects (LPA) code. Besides the data sets and models we distinguish
communicators.
Databases: Sets of data gathered, possibly by third parties, regarding some
domain on some level of scale. The data might be bound to a certain plan phase
because of for example accuracy.

Communicators: Interfaces and conversion applications. Communicators take
care of the presentation of databases to human users, computer models and other
databases and vice versa.

Models: Applications that contain analysis or behavioral procedures within a
certain domain on a certain level of scale. Models might be restricted to a certain
plan phase.

We developed a database to contain this Meta-information on data sets,
communicators and models. This database we call the “Meta Information System
on Databases, Communicators and Models” (MIS/DCM). In the MIS/DCM all
kind of information on databases, models and communicators is collected. We
obtained the current set of information from the organizations involved in the LWIproject5. The MIS/DCM however, is not, and will never be, complete. When a
project is evolving the MIS/DCM database grows with all databases,
communicators and models used in that project. You can see the MIS/DCM as a
kind of clearing-house or data and application warehouse. The MIS/DCM does not
contain the models or data themselves. The MIS/DCM only contains the references
to the models, communicators and databases.

5

The LWI project is a large consortium of public and private partners cooperating on research and
development projects on decision supporting instruments in the area of civil engineering (see
http:\\www.lwi.nl).
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For this project we analyzed the communication between the project participants.
We found that, with the current use of technologies, this communication involves
enormous amounts of shared and exchanged data. Most of the information send
around, concerns the results of the changes that project partners made to data sets
and models. We decided to no longer communicate the results of the changes but
communicate the interventions that caused the change. We therewith can reduce
the amount of data send around. This of course requires that all participants start
off with the same basic set of data. From this set only, the system records and
exchanges the changes. This not only allows the reduction of communication but
also allows the replay of the development. This allows the evaluation of the
individual steps taken in the development process. We decided that object oriented
descriptions of the basis data sets could help us implementing the communication
of interventions instead of resulting changes. With these object descriptions we are
able to connect the interventions to specified objects without directly interfering
with other objects. We just send an object reference, with the intervention on that
object, to all participants. All participants are than able to react on the individual
intervention. They do not have to consider all kind of second order impacts of the
intervention. Furthermore they do not have to consider related interventions on
other than their own domain. If we had used the current exchange method, by way
of sending around resulting data sets, other participants could have reacted only on
the total of interventions that we made. Reacting on individual interventions will
allow a more specific reaction on the problems met with for individual expert
domains. The use of objects also allows the flexible modeling of dynamic systems
as the environment [Boelen, 1997, ].
Besides the above mentioned parameters, the accompanying cube and the idea to
work with interventions instead of results of interventions, our approach contains a
fourth element, being the collaboration perspective. This means that during the
whole process of designing and developing tools we take care of the (anticipated)
collaborative use of the application. This has consequences not only for the user
interface design, but also for the underlying software architecture of the system.
Systems should be independent of the design decisions concerning replication or
centralization of databases. Systems should be able to support the management of
various distributed versions of databases. Systems should also be aware of multiple
users. Furthermore systems should facilitate communication between multiple users
about the data in the system. Of course we can not implement all the requirements
coming from this approach in the first prototype version of the system we report
on in this paper. However, this a-priori approach of anticipating on the future
collaborative use of the system has influenced various design decisions.

T ELEMATICA I NSTITUUT

D ELFT U NIVERSITY OF T ECHNOLOGY

10

05/17/98

Figure 2

MainPort’s PortPlan Interface’s project environment view window as it is under development.
Beneath this window there are floating windows for LPA code selection, aspects impact
presentation, design tools and communication facilities.

Combining the four ingredients of our approach results in an approach for the
design and development of PortPlan. PortPlan is a system for the support of large,
integrated projects in civil engineering and environmental planning. In the next
paragraph we will discuss the PortPlan IDMS.

P ORT P LAN
We are developing the PortPlan Integrated Design and Management System
(PP-IDMS) prototype (see Figure 2). With this prototype we use the object
orientation paradigm to describe the objects we come across in the real world. We
selected to use the object orientation paradigm because previous research [Coyne,
1989] indicated that this paradigm fits very well the description of environmental
objects. These environmental objects have their own specific characteristics and
perform their own behavior. The way objects present themselves, within PP-IDMS,
depends on the object's state at the time of presenting. Designed and system
generated interventions change the state of objects. With the interrelated behavior
of all objects defined in an area, the tool can make simulations of the activities that
might take place in that environment. These activities also change the state of the
objects in the modeled environment.
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Figure 3

The log in window for the PortPlan application. By logging in with a unique name the
application is able to adapt the interface and project view to the current user’s interests.

The reference frame of the current user binds the presentation of these simulations.
The reference frame facilitates a user adapted view on the simulations and their
outcome. We call these “dynamic legends”. The use of strict object definitions
and the user identification with an entry password enable this facility (see Figure
3). With the user identification the system stores a profile of interests for every
user. The system makes this selection by the selection of aspects (see Figure 7) at
certain levels of scale (see Figure 6), related to certain plan phases (see ). Herewith
every user obtains a set of LPA codes that make up his profile of interests (see
Figure 14). The PP-IDMS only presents those objects that have a LPA code that
correlates to the LPA-code that are part of the user profile.
In the PortPlan framework we consider per project environment a common set of
basic objects. This set is generated from the data on the current situation in the
project environment. This common set of basic objects is based on the translation
of existing data of the project area to the object descriptions needed for PortPlan.
This set is distributed to all project participants as the basic set of objects from
where coordinated operations might take place. All changes to this set are not
distributed as copies of the set or its objects but as references to the objects in the
basic set and the changes performed on those objects. This allows the project team
to recapitulate all individual steps taken. To all interventions on an object memo
fields can be attached to enter the considerations of different users for the
intervention on that object.
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Figure 5

The plan phase selection window allows the selection of the plan phase the project is in. This
selection influences, amongst others, the kind of impact models used to generate impact
evaluations and the kind of data sources used to present the project environment. Consider a
project in its realization phase: the data sets needed will concern the project planning and
progress and for example the logistics of material streams.

Figure 6

The level of scale selection window allows the user to select the aggregation level on what he
wants to view or manipulate the project environment. This setting influences, amongst others,
the size of relevant objects and the accuracy objects are placed in the project environment. On a
level of scale of 3*3 [km2] objects of approximately 100*100 [m2] are considered the smallest
relevant objects. These objects can be positioned with an accuracy of +/- 30 [m].
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Figure 7

The aspects selection window allows the user to make the domain related part of his profile of
interests. This profile will be used for the way the project environment presents itself to the
user. This profile also fixes the interventions a user might perform. The user can not manipulate
the characteristics of objects when the aspects of those characteristics are not in the list of
aspects the user selected.

The objects are all descendents from one core class that represents the basic
interactions objects can perform. These interactions are expel and intake of streams
from the environment. We attach "Internal Process Objects" to the objects in an
environment. By this attachment in stead of incorporation of behavior we enable
the objects to change their behavior dynamically. Objects are able to select the
behavior they perform triggered by the availability of certain processes. Processes
are always attached to objects. A process can run if its conditions are met.
Processes manifest themselves to the environment by their incoming and outgoing
streams. We do not have to model all possible behavioral changes on forehand.
The behavior attached here not only concerns the object’s behavior towards other
objects in its environments. This object’s behavior is needed to facilitate the impact
analysis (see Figure 8).
The attached behavior also concerns the behavior needed for the previously
mentioned dynamic presentation. This enables the dynamic legends per user
interest. This attached behavior also enables the object to change its presentation
during the process of development of a plan until the removal of the resulting
environmental object. During this, often long lasting, period the object might
change its use and therewith it’s meaning to the users. This asks for a change in
presentation not foreseen in the first place and not directly related to changes in the
user’s LPA code.
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Figure 8

The impact notification bar indicates by symbols the impacts that occur as a result of an
intervention. The points where the impact crosses limits – the norms – are definable by the
project team members. Dependent of the limits crossed the symbols turn to higher level warning
symbols. If on some aspects of the user the impact did not cross a norm line the bar indicates
with arrows whether the impact model considers an upward or downward effect on this aspect.

The objects thus obtain their potential behavior from the attached characteristics in
stead of from build in properties. These attached characteristics also generate the
more specific behavior of the objects when used in a simulation. The internal
processes or characteristics a user might attach depend on the environment, the
level of scale, the plan phase and the interests of the current user. This supports the
coordination activities as mentioned in the introduction. The only characteristics of
an object, bound to the object itself, are its materialization and shape. We define
the shape in a four dimensional coordinate system to allow dynamic and moving
shapes. The material of an object depends of the level of scale in which the object
is defined. On small scales, the object’s material might be wood, metal or alike. On
higher levels of scale the material can be for example urban fabric or agricultural
landscape. The implicit functional properties of the material are of influence to the
object’s potential behavior. A wooden beam for example will allow other forces
than the same sized and positioned beam made of concrete. An agricultural
landscape will allow other use than urban fabric. Materialization is a property of an
object we can only change when the object allows the change of its shape
accordingly. We can consider a shape restricted by its environment. We can only
change its material property within limits of that shape. This intervention might
eventually reduce the potential use of the object.

Figure 10 The basic tool window. Depending of the selected LPA-code the tools are extended with
manipulation facilities relevant for that combination of LPA-codes. This prevents the user from performing
irrelevant interventions or interventions outside his domain.

To allow users to intervene in the modeled environment we need to define basic
interventions (see Figure 10). The types of interventions users can perform on
certain objects depend on the level of scale and the plan phase in which an object
is. There is also a conditional order to interventions (see Figure 11 and Figure 12).
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Figure 11 We consider Elements, Composition, Relations and Behavior to be conditional in this order.
Relations can be external or internal to a composition. Internal relations we call structure,
external relations we call infrastructure.

We can only perform interventions on an object’s value when that object has a
meaning attached to it (see Figure 12). We can only manipulate an object's
meaning when the object somehow performs behavior (see Figure 12). When we
want to change the behavior of an object we implicate that the object has internal
and external relations. The internal relations must allow the other behavior.
Furthermore the set of external relations should facilitate the new behavior. The
internal relations presume some kind of shape or internal composition. The external
relations presume the availability of supporting flows the object can ‘see’ in the
environment. We can only make interventions when the object status allows this
intervention. So when an object lacks the attachment of behavioral characteristics
or does not perform any activity we are not able to change it’s value. Compare a
little build up object with three walls and a roof. Unless we attach some kind of
behavior to the object, like shelter, we can not argue if the object is good or bad.

T ELEMATICA I NSTITUUT

D ELFT U NIVERSITY OF T ECHNOLOGY

16

05/17/98

Figure 12 Value presupposes Meaning. We consider Norms and Ends to presuppose Value.

In the prototype under development we use real world data to experiment with.
We attach the data with the logic of the PortPlan-CUBE (see Figure 14). To all
data sets gathered we attached meta-information to distinguish in which cell of the
cube the data belongs. The prototype thus contains a basic kind of clearing house
or meta information system. Depending of the interests of the current users the
system selects the relevant data-sources and models to use. The user indicates his
interests by the selection of aspects on the level of scale and plan phase of the
project at hand.
Facilities for communication and coordination between various users of the system
are up to now very basic. The system is aware of the existence of more then one
user, e.g., in providing user profiles (Figure 7), identification of actions by user
names, logging actions of users and prototype functionality for chatting with other
users (Figure 13). The design of the system allows for migration of the current
objects to shared objects between users, allowing for real collaborative working.
Moreover chatting (text based communication) can be supplemented by other
communication media as electronic whiteboards or even audio- and
videoconferencing.
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Figure 13 An example of the currently used communication window. The current communication facilities
are very basic. The user is able to chat with other users. This chatting can be real time or
delayed. The communication is logged together with the actions the users performed on the
environment.

Build in the PP-IDMS is a logging facility (see Figure 13) that gathers all
information to replay the process the design team followed. We enable this logging
facility by the condition that we do not store the result of an intervention. We store
the intervention itself. The system logs the process per object. Whenever a user
makes an intervention on an object the system already registers that intervention
for communication purposes. This registering enables the project team to step back
and recap their previous considerations for interventions on every object. This
logging facility also enables the team to document automatically their designed
objects. The logging consists of the registration, of the intervention on a certain
object. With that, the system logs the user who performed the intervention. The
system stores the time the user performed the intervention. The system also stores
the comments the user or others made on that intervention. The system uses basic
query facilities to order and combine all different kinds of interventions on different
objects. The system therewith enables the making of all kinds of reports, on the
project at hand. At the moment the user can save the output as plain text. He can
use it to make his reports or analysis of the process or resulting design proposal.

C ONCLUSIONS
The development of the framework takes more time than planned mostly because
of the extensive use of object orientation and the incomplete support for that
programming paradigm by the tools we had to use. The prototype as developed
until now gives us references for other potentials of the way of reasoning used in
this project.
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With the PortPlan framework we enable a large group of project participants to
concurrently work on a project. The co-workers are able to communicate directly
or indirectly with one another. The framework allows the logging of all
interventions and the considerations with those interventions. The framework
allows different domain dependent views on and manipulation from the project
environment.

Figure 14 The cube presentation to the user. The user can select his coordinates within the cube to show
his preferences.

With the LPA code we developed, we enable a time and culture independent
support for the matching of data and applications. The code allows us to build a
database containing meta information on data sets, model applications and
communication facilities. This meta system proofed to be useful for the
implementation into an impact analysis tool like the PortPlan application. We can
use the LPA-code not only within the PortPlan framework as developed but also to
order existing models and data sets. This might initiate the development of models
and data sets considered needed by the requests for them by the users but not
available in the LPA-cube.
To solve the communication problem we did not develop a common language for
the users. We developed a semantic free background language in the PortPlan
framework. This way of skipping the semantic aspect from the language allows the
project participants to maintain their own language and still enables them to
communicate about project related objects with other project participants.
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During the development of the PortPlan framework the requirements from the area
of collaborative working (groupware) are taken care of. Basic support for
collaborative work supported by the PortPlan system has been implemented in the
prototype version of the PortPlan framework.

O UTLOOK ,

FUTURE RESEARCH

During 1998 we further develop the PortPlan prototype towards a first ß release of
a PortPlan IDMS. We pay the main attention to the next three development
directions. The first is the development of communication facilities. The second
aspect is the representation of the different reference frame bound legends. The
third aspect is the connection of the build in Meta-information system with existing
Clearinghouses. These clearinghouses contain data on information model based
data or model exchange facilities.
We intend to develop the reference frame related legends further. We thereto have
to gather different presentations of objects. We have to attach these presentation
frames to the relevant object’s characteristics. The intelligence to select which
presentation has to be build into the object itself. This selection is based on the
LPA-code the user selected to view the project environment.
We intend to enable the PortPlan-IDMS to use existing data. We thereto need to
develop Meta-interfaces and interfaces to, respectively, find and use existing data
or models. This asks the development of a knowledge framework to add intelligible
information to the flat data met with in most common day used data sets. Without
this addition of knowledge the objects can not become ‘aware’ of their use and
meaning in the environment modeled. We also intend to link the MIS/DCM system
to existing clearinghouses for geo information.
Concerning the groupware aspects of the system we plan to extend the basic
support for collaboration with facilities for shared objects. Moreover we would like
to extend the system with more advanced facilities for users being aware of other
users (“do I know of other users?”) and for users being able to control their own
presence at other users (“do other users know of me?”). Finally we plan to work
on more advanced facilities for communication (e.g., shared whiteboards,
discussion groups, etc.).
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