
Visualization of Configurations: Simplifying Configuration User

Interfaces

Dan Heiderscheit and Hans Jorgen Skovgaard
The Baan Company

H~rka~r 12 A, DK-2730 Healey, Denmark
Email: dheiders@baan.com

hjskovgaard@baan.com

Abstract
End users of an application that uses configuration need to
be presented with an interesting and easy to use interface
that simplifies the complex configuration problem the
application is solving. For many problems the visualization
of the configuration problem is the best interface the users
can interact with. For applications in which the user needs
to enter more of the complex details a combination of
visualization and standard Windows user controls gives the
user a simpler interface to interact with than standard
configuration interfaces today. The demonstrations shown
illustrate this with physical and logical views being
visualized and the details being handled by more
conventional user interfaces. The visualization application
Baan used is an industry standard product, Visio®, which is
fully integr.at..edwith BaanConfiguration (a Sales
Configurator)" i,

complexity of the configuration problem is needed but an
overview of the total problem is still wanted. Both of these
problems can be solved with visualization of some or all of
the configuration problem space with that same
visualization configuration.
Different users want different types of visualization also.
Looking across the many types of users of configuration
there are 3 types of visualization that need to be supported
to make configuration easier to use. These 3 types of
visualization are Multimedia (photos, AVIs, animations,
etc), Schematic Layout drawings, and CAD drawingsiii.

Each one of these 3 types of visualization have their own
imaging, positioning and user interaction problems to
solve. Each one of these 3 visualization problems also have
a common configuration problem, which can be solved
using a configuration engine.

Introduction

In the applications field today we see many different types
of eye catching user interfaces. The problem with most of
these is that they are custom-built user interfaces for the
customer specific problem being solved. The price of
having these custom interfaces is large cost of coding the
interface to begin with and the maintenance problems they
cause through the lifecycle of the application. Due to the
rapid pace of changes to the configuration models, the
custom coded interface cause maintenance problems with
the application, which the configuration community has
tried to overcome by using more declarative approaches for
product modeling. We here present a generic and
maintainable approach to visualization of configuration.
Different users need to have different levels of interaction
with the complexity of a configuration solution. If the
configuration is being presented to an external person with
limited knowledge of the complexity of the configuration
problem, a user interface that is simple to that user needs to
be presented. This is the case with sales configuration that
is used face to face with customers to help solve their
problems. If the user is very experienced with the
configuration problem then a more detailed view into the

Types of Visualization

Looking at Sales configurators, there is need for different
types of visualization for different industries and situations
in which configuration is used. In some sales situations it
is very important to hide the complexity from the user of
the application just as it is as important to have all of the
complexity and details correct for the manufacturing or
engineering of the product.

Multimedia
If a look is taken at the automotive industry the user is the
end consumer and a visual" of the car comes to mind. The
picture that the users see is one of a real car with the
correct colors, body shape, interior colors etc. It is placed
on a background that may be of the users or sellers choice.
The user can easily change the color, body and interior.
The use may even be able to rotate the car to see it from
various angles. This requires photo-realistic images of the
car and multimedia effects to achieve this. This type of
visualization is commonly found in interactive selling
solutions for products that end consumers interact with.
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CAD Drawings

For a very technical product such as Turbines for an
electric power plant the users are engineers and this type of
user wants to see a CAD drawing. A CAD drawing is just
another visualization of the same configuration problem.
An integration with a CAD product requires a much higher
level of integration than other visual tools since the amount
of information required to make the CAD drawing is much
higher. Engineering to Sell/Order types of products
require this type of visualization.

Schematic Layout

Configuration problems that have component positioning
almost always include an illustration of the problem so that
it is easier to understand. This case is illustrated by
configuration based on the layout of a train car. In this
case the user is a sales person and an employee of the
company that owns the train. The visualization that is

needed in this case is one where the positioning and
spacing between the different car options is important
(Figure 1). The user can configure the problem with a
standard windows control user interface but the
visualization of the configuration in this case makes the
decisions and choices of options much easier. Through the
visualization of the train car the train buyer can see the
explanation for certain constraints. Such as the fact that
two compartments can not be adjacent if the aisle is on
different sides of the train car or does not align properly.
Some problems lend themselves to visualization more
readily then others. And yet there is a difference in the
interaction the user needs with the visuals. In the train
example above the user only needs to see the visualization
of the product to get the needed information. But there are
some problems that need to be visually configured; that is,
the user interacts with the visuals to configure the product.
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Figure 2

Take an example of a PBX or network switch rack system
(Figure 2). It is very easy for a user to interact with an
interface that allows them to see the racks and shelves and
cards that make up the system. The user in this example
wants to place the cards with drag and drop interaction and
not even see a windows control type UI. They need to be
supplied with a set of components that can be part of the
product to select from and then drag them to the correct
position in the product being configured. If specific
options for a card need to be set then the user can double
click on the card and have the options for that open up in a
dialog box with standard windows controls. Then the user
can go back to visually configuring the system.

Visual Configuration Problem

Each of the visualizations of configurations described
above have one problem that is common among them.
That problem is translating configuration choices into
visuals. The choices the user makes can affect the
visualization in many ways. One choice may require that 8
visuals be drawn and placed in the correct place or it may

take 8 choices in the configuration to have a visual drawn.
This 1 to many, many to many and many to one
relationship can become complex very quickly especially
when there may be 300 - 1000 visuals that make up on
product.
This can be illustrated with a couple of examples between
configuration choices and visuals. Take for example a car
with 3 body styles, 3 colors and 3 wheel designs. To draw
the visual of the body both body style and color need to be
chosen. When the type of rim is chosen, 2 rims need to be
drawn for the front and rear wheels if it is a side view of
the car. What I have stated here are constraints. See the
following which states the same:

Visual Convertible Red <-> Body Style[Convertible]
AND Color[Blue]

Visual WheelFront AND Visual WheelRear <->
WheelDesign[Sport]
There are also other rules which need to be enforced for
the visual configuration. These include: a visual needed if
the choice is not chosen or until it is chosen, 1 visual for
choice A and 2 visuals for choice B, a visual is needed for
each unit of an integer, etc. All of these can easily be
accomplished if’a set of constraints and a constraint engine
is used to solve them. This is what was done with the
Baanlmager product.
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Modeling Visualizations

The mapping from the configuration model to the visuals
can become very complex rather quickly. The modeling
environment may need to handle various external
visualization tools to cover the 3 types of visualizations
needed. The Baanlmager created such an environment in
which both the configuration model and visual model can
be seen. Then the user can easily create the rules needed
between the two models for visualizing a configuration
(Figure 3). To use the visual modeling environment the
user first creates the visuals for the product in the drawing
tool, in our case that is Visio®. It is also assumed that the
configuration model is already completed in the
configuration modeling tool, which is aimed at solving
product configuration problems, not visual configuration
problems. The visual modeling environment presents both
the product configuration model and the visuals needed to
visualize the product and all of its combinations. The user
then uses drag add drop to create the rules needed for
visualization. The rules can be created without the user

even seeing the rules for basic visual problems or the user
can write their own rules within the rule editor for complex
problems. Maintenance was a big factor in the usability of
the visual modeler. The visualization is based on
declarative approach, which makes it easier to maintain
and update as changes occur. The separation of product
model rules and visual rules ensures the product
configuration does not become any more complex or less
maintainable. The visuals are maintained in an external
application that is interfaced with the visual modeler,
which allows them to be easily maintained. The visual
modeler then has two mechanisms, which alerts the
modeler of changes. First when a product model is
reloaded it is checked for addition, deletions, and changes
of model objects that would affect the visual declarations.
These are presented to the user so that intelligent decisions
can be made on how to handle the changes. Secondly that
visuals are checked in the visual modeler to insure that
none have been removed, added, or changed in such a way
that it would adversely affect the visual of the product.

File

Figure 3
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Conclusion
Without making complex configuration more accessible to
end users through simplifying user interfaces,
configuration will continue having a hard time making
inroads in certain industries and applications. For many
problems the visualization of the configuration problem is
the best and simplest interface users can interact with.
Three types of visualization are Multimedia, Schematic
Layout drawings, and CAD drawings. Each one of these 3
types of visualization have their own imaging, positioning
and user interaction problems to solve and a common
configuration problem.
Maintenance is also an issue with visual user interfaces,
which needs to be solved so that the buyers of
configuration applications more readily accept it. With our
model this problem is alleviated so that configuration and
visualization are less of a maintenance issue. The
combination of configuration with an industry standard
visualization tool and the maintenance tools that go with
that solve the issues around visualizing configuration
today.
The goal of visualization of configuration is to hide all the
complexity of the configurator and give the user the feeling
of using an easy to use application not a configurator. But
there are still many problems that need to be dealt with in
doing visualizatiott of configuration correctly. The ability
to visually configure over the web is asked for all the time
but is hard because of bandwidth requirements and
standard web enabled visualization tools are still immature.
Integration with a multimedia tool needs definitions of
standard interactions with visual object opens another
challenge that needs to be taken up.
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