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The paper prescats an enabling system for user interface design, realised in
the GMD project "User Interface Design Assistance (IDA)". The goal of the
project is to assist interface designers during the design process of the uscr
interface: enabling them to solve design problems in the area of fnman fac -
fors based uscr interface design (usability engineering). The enabling sysicm
is realised with the help of a user interface design environmeni (UIDE).
which supports the leaming on demand approach.

Introduction

The volume of information (c.g., standards, style guides, design guides) available
to designers in the field of user interface design is increasing rapidly, especially in the
area of designing graphical user interfaces (GUISs). In close relation with this circum-
stance is the fact, that today designers need more and more competence, knowledge, and
expenience Lo handle this great amount of information. For many designers this means
that the execution of their jobs requires taking into account far more information than
they can possible keep in mind or they can possibly apply. Computers scem a good
chance to store this large amount of information and to support the designers applving
them, because the computer is their pnimary tool doing their daily work. However, the
problem is how to capture and encode information relevant to their tasks and how to pre-
sent it to them in formats that support their mode of work. The result is a need for sys-
tems with domain competence based on domain knowledge (e g . standards, stvle guides,
hpﬂdu). which may be encountered, Icamed, practised, and extended duning

= in other words, systems in which uscrs learn on demand (Eiscnberg and
Fischer 1993) An innovative form of technological environments in the lcaming on
demand arca are enabling systems. They are charactensed through a new form of co-
operation between the user and the computer. This means the computer and the people
using it are partners in the task-at-hand, bringing complementary strengths and weak-
nesses o the job (Fischer et al. 1991a).
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Design Aid Tools for User Interface Design

To overcome the limitations of currcat uscr interface development tools - no method-
ology support for a human factor-bascd design of user interfaces. limited support of reusabi-
lity of user interfacc software, no support for usability testing - was the starting point for the
GMD project *User Interface Design Assistance™ (IDA). The primary goal of this project is
to develop a User Interface Design Environment (UIDE). The UIDE is based on a User
Interface Management System (UIMS) that includes the following design aid tools and
features (Reiterer 1993, 1993a):

*  Library of reusable interface software (IDA CONSTRUCTION TOOL)

»  Guidelines and advisers for methodology (IDA ADVICE TOOL)

*  Tool for evaluating user interfaces (IDA QUALITY ASSURANCE TOOL)

»  Mecthodology- and tool-bascd intcgration of the interface development life cycle in an
object-oriented application development life cycle

The INA Construction Tool

This design aid tool offers domam-oricnted building blocks (as models or tem-
plates) in a library. such as gencric and domain-specific interface objects ("look") and
dialogue scripts (“feel™). To construct the library an object-oriented mechanism is used.
With the help of a UIMS (ISA Dialog Manager from ISA: XFaceMaker from NSL) the
models of domain-oricnted building blocks arc constructed and saved as object-classes in
the library. Using the library the designer generates an instance from each model. This
instance will be integrated in the interface under design. Therefore designers construct
interfaces by obtaining predefined building blocks from the library and placing them into
the work arca of the UIMS. Now the designer can modify the instance of the model,
based on specific application requirements. So the IDA-construction tool supports design
by modification

Another important aspect 1s the maintenance of the models in the library, Existing
models (¢.g. domain specific uscr interfaces, dialogue boxes) can be modified by retriev-
ing them from the library and manipulating them in the work area of the UIMS. Then
they are saved again as models If the designers chance the "look" and "feel” of a model,
cach “child” will also chance its "look™ and “fecl”. So thc mainicnance activitics could be
dramatically reduced using an object-oniented library of models.

With the help of different information retrieval mechanisms the designer can
scarch for relevant gencric or domain specific inferaction objects or dialogue scripts and
use them as parts of the user interface. One information retrieval mechanism integrated
in the IDA construction tool is a graphical browser, shown in Figure 2. The browser is
based on a semantic tree. structunng the models . The designer has the possibility to
browse through the library using the scmantic tree structure finding a relevant interaction
object or dialoguc script. Another information retrieval mechanism is a query function
(called _Textsuche .~ in the pull down menu . Bearbeiten™. see Figure 1) based on
keyvwords (e g. typical attributes of intcraction objects, semantic names of interaction
objects and dialogue scripts. etc.} to search for a specific intcraction object or dialogue
scnpt

If the designer wants to see the look and feel of a model. he can press the push but-
ton "Anschauen” (which means look). A picture of the model and a list of all dialogue
script names attached to this model are presented in a separate window. The designer can
sclect a specific dialogue script name and with a double click he can sce the whole dia-
logue script description. The description includes a lot of comments. declaring the func-
tionality of the script. If the designer has found a model with the relevant look and feel,
he can press the push button "Instantiicren” to make an instance of the model. This in-
stance will appear in the work area of the UIMS and can now be used in the construction

127

process of the user interface. If the designer needs further information when

g and how
Tl::lpmﬁr_: model, he can press the push button “Beratung” (which means advice) =
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Figure 1. Browser of the IDA construction tool

==

structing. Designers who are unaware of human factors know abou i
design do not perccive a breakdown if one of the design auidemk "‘C:':";“mmfxc

The IDA Quality Assurance Tool
This design aid tool identifies potential problems in the artifact bei '
e - - d .
detects and critiques partial solutions constructed by the designer Thes::giti::i“;?c 1
Mfom ;: human factors k and design prnciples for uscr interface design Itis a
perfo ﬂmnr;am critics, whose pnme objective is to help uscrs create high-quality
ml”la} in i:l_;t mt of time using as f:-:\\' resources as possible (Fischer et al
wo?mu;i:i:’ ) mnym“‘r:ducr?:iﬁuwm critic but can occur as a by -
€ help of an expert system (Kappa 3.0 from Intellicorp) the knowledge i
:;plommsed ina Iumwledge basc as interface objects and emﬂllior:-}aum"t:‘:::d&;::h
mlaﬂed. whencver ﬂlcdeslgn_nrul:od for a quality control, A very similar approach is
in Lowgren and Nordquist (1992).

The quality assurance procedure consists of six steps. The passive qualiny
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assurance (cntique) is explicitly invoked by the designer when he desires an evaluation
(step 1). The result of the current design process is saved in a tool-dependent Dialogue
Definition Language (DDL-) File. With the help of a parser the DDL-File is translated in
a tool-independent DDL-File (step 2). The expert svsicm of the IDA quality assurance
tool uses this file as input and represents the result of the dialogue design with the help of
an objeet tree (step 3). Using the rules of the knowlcdge base and controlled by an in-
ference mechanism the experi system analysis the conformance of the user interface with
the human factors knowledge (analytic critique) (step 4) This passive form of quality
assurance usually cvaluates the (pastial) product of the design process, not the individual
user actions that resulted in the product. The results of the analytic cnliquing process are
presented in a special window (step 5). This window contains a short description of all
discovered crgonomic deficits (comments) and the identifier of the object which contains
some ergonomic deficits. Now there are two possibilities (step 6). First. if the designer
neceds further explanation of the comments, he can activate the IDA advice tool or if a
specific model is available, he can activate the IDA construction tool. Second. if the
designer selects and double clicks the identificr of the object which contains some er-
gonomic deficits. he branches in the object cditor of the UIMS and can reimplement the
inferaction object.

As an important fcature. the designer can costumize and extend the IDA-quality
assurance tool by modifying or adding interface objects, critique rules, and relationships
This end-user modifiability allows for evolution of the design environment as human
factor knowledge and design requirements change.

The IDA Advice Tool
This design aid tool has two functions. First it explains the short critique messages
of the IDA quality assurance more detail.

The second and primary function of the IDA advice tool is to support the designer
during the design of the user interface. If the designer needs support in the area of human
factors based interface design, he could get global or context-sensitive advise activating
the advice tool. The global advice is based on a _guided tour: uscr interface design™, ex-
plaining how graphical user interfaces should be designed. considenng human factors.
Activating the context-sensitive advice the designer gets some information when and
how to use the selected interaction object in the UIMS and what should be the ergonomic
"look" and “feel” of this interaction object (advice level ). Onc goal is to determine an
analogy between the examples of the IDA advice tool and the current task of the design-
cr. The designers is aided in building an analogy by assuming that the presented example
or information is relevant to his current task. If the designer wants deeper information,
for example why the "look™ and "fecl” of a specific interaction object should be so, he
gets itin a hypertextual form, e.g. by double clicking the relevant advise information
(explanation level ),

The IDA advice tool is based on hypermedia documents (see a typical example in
Figure 2) and is developed with the help of hypermedia tools (MetaCard from MetaCard
Coporation, DS from ISA. Toolbook from Asymetrix). In Vanderdonckt (1993) a good
survey of hypermedia systems on human-computer interaction principles and guidelines
supporting the user interface designers is given. Unique characteristics of hypermedia
documents are the multiplicity of conncctions between media fragments as opposed to
the lincar structurc of traditional text and the availability of media other than text. The
user modifiable connectivity of hypermedia documents provides quick access to
explanatory, claborative. and other related information. New media (e.g., graphic,
animation, and sound) arc more effective than text in conveying certain kinds of
information such as two- and three-dimensional spatial relationships as well as processes,
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behaviours. and evolution of systems. With the help of this different forms of
representation. examples of good design are represented from multiple perspectives In
exploring examples from different perspectives, a minimalist strategy is followed
Designer using the IDA advice tool expand only the information they detemine to be
relevant to their task. The usc of mimimal explanation in the context of examples avoids
overwhelming designers with irrelevant information. Whenever relevant design issucs in
the library of the IDA construction tool arc available. the designer has the ability to
retrieve them from the hypermedia documents and place them in the work area of the
UIMS
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Figure 2. A typical IDA hyvpermedia document

Integration of interface development activitiex in an ohject-oriented life avele

User interface design activitics have to be embedded in the software development
life-cycle. Today a lot of methods and tools for the application developmant arc available
(e.g., Structured Analysis, Entity-Relationship Model, Structured Analysis and Design
Technique, Object-Oriented Mcthods). There are also some special methods for the prob-
lem structuring phase of the uscr interface development (e.g., State Transition Networks,
Grammars, Rules and Constraints, Multiagent Techniques). Till now little work has been
done to integrate methods of application development and user interface development
The rescarch issue to be addressed here is the search for entirely new approaches to de-
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sign representation, techniques, and methods. They should be based on a model that
bridge the gap between the task-oriented behavioural world of the user and the construc-
tional object- and tool kit-oriented world of interface software. The new object-oniented
paradigm in the area of software engineering offers a good chance for bridging this gap .
This assumption is based on the fact, that graphical user interfaces {GUIs) also use the
object-oniented paradigm (e.g. X-Tool kit). The idea is to map, in a straight forward way,
the application objects, attributes and methods (services) of the application development
to the interaction objects, icons, windows, choices, and user interactions of the interface
development (Balzert 1993). The aim should be to come to one general method for the
whole development process (problem structuring, solution gencration and solution eval-
uation, maintenance). Therefore the use of the UIDE will be integrated in an object-ori-
ented development life-cycle.

Co-operations and Outlook

All project results are realised in close co-operation with companics (e.g., soflware
developers. developers of UIMS). The aim of this co-operation is 1o develop the UIDE for
specific application domains and to understand the day-to-day operational requirements and
constraints placed on developers, as well as to comprehend the needs they have for methods
and tools in the area of human factors based interface design. Workshops with members of
the co-operating companics have been amanged, where prototypes of the design aid tools
have been prescnted. These prototypes will now be the basis for domain specific design aid
tools. which will be designed in 1994, It's also intended to evaluated the usefulness and us-
ability of the domain specific design aid tools in the realistic context of application domains
of the co-operating companies.
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