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ABSTRACT

Model-based user interface design is based on a description
of application objects and operations at a level of abstraction
higher than that of code. A good model can be used to assist
in designing the user interface, support multiple interfaces,
help separate interface and application, describe input se-
quencing in a simple way, check consistency and complete-
ness of the interface, evaluate its speed-of-use and generate
context-specific textual and animated help. However, de-
signers rarely use computer-supported application model-
ling today and prefer less formal approaches such as using a
story board of interface prototypes. One reason is that avail-
able tools use special-purpose languages for the model spec-
ification. Another reason is that these tools force the
designers to specify the application model before they can
start working on the visual interface, which is their main
area of expertise. We present a novel methodology for con-
current development of the user interface and the applica-
tion model which overcomes both problems by combining
story-boarding and model-based interface design.

KEYWORDS: Story-boarding. User Interface Management
Systems. Model-based User Interface Design.

METHODOLOGY

Model-based user interface design uses an application
model as an executable specification of the interface to the
application rather than a paper specification. The key idea is
to explicitly represent knowledge that had been buried in
code before. For example, the objects and operations of an
application are represented in code but they are not normally
accessible from outside the application code. An application
model is accessible by the interface, the application and ex-
ternal tools at design and at run time. Examples of model-
based user interface management systems (UIMS) are
UIDE [1,4] and HUMANOID [3,5] which both use a high-
level object-oriented application model. ITS [6] is an exam-
ple of a UIMS which encodes detailed interface style rules
in order to generate very high quality user interfaces from
the model.

Model-based UIMSs impose a design methodology on their
users which requires them to textually specify a model of
the application behind the interface before they specify the
interface itself. However, the model can be complex, and

many user interface designers prefer starting the design with
a story board. In our new approach, we combine the power
of model-based design with the intuitive appeal of story
board based design.

We use an existing user interface design tool for the story-
boarding which is a combination of an interface builder and
an object-oriented drawing program [2]. Sequencing of the
interface is achieved through an interpreted script language
or through communication with an application program.
This tool can be used for interface prototypes as well as for
the actual application interface.

In our methodology, the designer has the choice of starting a
new design with the application model or with the user in-
terface. If the application model is specified first our tool
can generate a default interface from it, similar to other sys-
tems with an interface generation component. If the designer
chooses to build the interface or story boards first, our tool

Figure 1: Inferring An Application Model By Asking
The Designer Questions
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can infer an application model from the interface and from a
dialog with the designer. Figure 1 shows a story-boarded
prototype interface for a circuit design application in the
background. Our tool infers an application model from one
or more story-boarded interfaces. It is shown in the fore-
ground asking the designer a question about the nature of
the prototyped user interface elements. Not shown in this
figure is the application model editor. As the designer an-
swers a question the corresponding change of the model is
highlighted in the model editor. In this way, the user learns
about the effect of the dialogue and will soon be able to di-
rectly edit the model.

In the later stages of application development, both the in-
terface and the application evolve. In this stage, our tool
keeps application model and interface consistent by asking
questions. Figure 2 shows the circuit design interface in the
background. The textual model of the circuit design applica-
tion is located in front of it. Our tool in the foreground has
detected that there is a model action which cannot be ac-
cessed through the interface and makes a suggestion for in-
corporating it into the interface.

Figure 2: Keeping Model and Interface Consistent

The question generator is a crucial component of our sys-
tem. It decides what questions are applicable in a certain sit-
uation and which one should be asked first. It is crucial
because irrelevant or repetitive questions can easily become
annoying to the user. One provision to avoid this is a two-
level reasoning engine. For example, if nothing is known
about a menu entry certain standard questions at the basic
level are asked. If the user gives similar answers for consec-
utive menu entries the system will ask a question of the kind
“Are the remaining menu entries of the same nature?”,
which is at a meta level. The graphical presentation of the
questions and their context in the model and the interface
also helps in making the question answering process less
dry.

We chose the somewhat unconventional approach of asking
natural language questions for knowledge acquisition be-
cause inferring an application model from a user interface is
much harder than the reverse process. For interface genera-
tion, the model alone is sufficient. For model inference, the
interface alone is not sufficient because the interface design
decisions are not contained there. Thus, we must incorporate
knowledge from the designer. We believe that asking natural
language questions is the best approach for gathering this
knowledge from a non-programmer.

CONCLUSIONS

The tool is in an early stage of implementation. Our belief is
that this approach has the potential to bring application
modelling to a wider audience because it does not require
the interface designer to learn a formal model specification
language but to just answer questions about why an inter-
face was designed in a certain way.
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