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ABSTRACT
Information Systems Ul (User Interface) generatimom

The user model supports the creation of user axted
taking into consideration the preference of thesise

declarative models has been the focus of numerads a We aim at defining and using a methodological framnm
various approaches in the human computer interactio for developing Uls to information systems/database

community. Typically, the different approaches ube
different models based on their singular aspediss paper
proposes a new process that combines the task,ilosnal
user models taken together to drive the informasiggtem
user interface design and code behind generatiornthib
end, we propose a framework, i.e., a methodological
process, a meta-model and a software prototypec@B-
USE.
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INTRODUCTION

Numerous research works in the area of Ul generdtave
focused on Ul generated from the declarative mosieth
as Tood[2], Trident [1], Teallach[3], Goliath [4].
Declarative models can provide a more abstractrigriemn
of the Ul and facilitate the creation of processeslesign
and implement the Ul in a systematic way since thiégr
capabilities [5].

Most researchers have richly described and detafied
automatic user interface generation; they forgait tthe
application code generation for performing the fiors of
an application is also important, specially, thenage
functions of a database application for an inforomat
system such as AddNew(), Disp{pyUpdate(), Delete(),
Search(), Review() functions.

This paper focuses on three models (task, domairuser)
for generating Uls:

The task model describes the abstract user interfac
expresses how an end user may want to interact avith
system in order to reach a given goal. This exjpass
intended to be independent of any particular
implementation or technology. This explains whyame
set of models could initiate several different user
interfaces [6].

The domain model provides the special features for

applications from the task model, domain model asdr
model combined together. This framework consists of

A meta-model that governs the semantics of the, task
domain and user models.

A methodological process that supports the Ul
designer/developer to create the Uls semi-autoaltic
from the three models.

A software prototype supporting the methodological
process in order to generate both the user inerfade
and the application code that performs the basictfons
of a database application.

DB-USE: METHODOLOGY

DB-USE (DataBase User interface System Engineeig)
specifically interesting to the benefit of the Wdsigner. It
is built to support them as much as possible imepbases
of the Ul generation process. In DB-USE, this pssce
consists of five phases: model analysis, relatiaking, Ul
design, application function design, and code i,
One person is responsible for each phase.

The Model analyst is responsibldor the model analysis
phase. The task, domain and user models are autaihat
built by the DB-USE system from the existing resms:
The User Model Editor is used to load the user model
from a diagram file; th&ask Model Editor is used to load
the task model from a XML file; the domain model is
loaded from a concrete database by Wask Model
Editor. The generic functions of a database application
which are defined by DB-USE are included into iteréin
model. These three components are implemented
independently. Once these models have been lodideyl,
are verified and modified by th&lodel analyst. He can
change the attribute of the tasks such as name, ayp
delete an existing task or add a new one.

The associations between the components of theaagk
domain models are made by thd Developer in the
relation making phase. DB-USE's task model incluties

creating a user interface and specifies the generiCynes of task: operation and action tasks. The aijoer

application functions. These features are thebaltes of
the objects in the domain model and the relatigrsshi
between these objects.

tasks are linked to the domain’s attributes and atigon
tasks are linked to the defined functions. Thi



Developer selects the tasks and the domain’s attributes structure of the functions, define a new functidalete an

which participate in the associations.

existing one.

In the Ul design phase of DB-USE process, the ClOs Finally, the Ul code and the application code aregated

(Concrete Interaction Objects) are created by Wile

in the code generation phase by @ade generator. The

Builder based the associations made in the relation makingrole of the Developer in this phase is to verify the
phase and the user model. The user model is used tg@enerated code then modify it if it is needed ideorto

generate individual user interfaces and to setexicbntrol
type among the possible ones that matches therenefe of
the end-users. Once the programming language has be
determined, the FIOs (Final Interaction Object) ereated
based on the CIOs. In order to specify the atteibudf the
Ul objects, DB-USE uses thBlapping rules [9] base
which defines the rules for making the associatlmetsveen
the tasks and domain’s components, specifying timtral
type, location, dimension. In this phase, thie Designer
plays an important role, he has to make sure kiatteated
Ul objects are correct with respect to the goathef tasks.
On the other hand, he can change the attributabese
objects such as control type, label, dimension...
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Figure 1: The methodological process of DB-USE

The application function design phase is starteceathe
FIOs have been completely created. THhenction will
determine the linked functions of the created FIOs
construct the structure for these functions (Digfla
AddNew(), Update(), Delete(), Search(), Review())....
One strong advantage of DB-USE is that application
functions are automatically constructed by the esyshot

by the Developer. But the Developer can modify the

ensure it is successfully compiled. Typically, thede
generated by DB-USE is clear and complete enoudieto
compiled and executed immediately.

Loading Task, Domain and User Models

Loading Task Model

DB-USE's task model is loaded from a XML file which
built by CTTE (ConcurTaskTrees Environment) [7]. As
already said, this model implies two types of tasks

Action tasks are used to describe the end-user's command
to the system such as close a dialog, delete ardatad,
search information, open a dialog and so on.

Operation tasks are used to describe the display of
information to end-user or the reception of theinfation
from the end-user.

The defined types of tasks at the design levehatien and
operation types. The types of tasks in CTTE, reachfthe
XML file, are abstraction, interaction, cooperation
application and user are typically defined at timalgst
level. At the analyst level, the defined tasks espnt
different kinds of information including unnecessames
for Ul generation. For instance, the user task éegnitive
task that the end user selects as a strategy i@ sol
problem or checks the result; typically this tydetask is
not used to generate the user interface. Therefloeeyser
task is translated to none and the others arelatedsto
action or operation tasks at the design level basethe
Table 1.

Task mapping

&7 Abstraction task | 8 Action task

B4 Interaction task 8 Action task™® Operation task

#4 Cooperation task | 8 Action task

& Application task | ** Operation task

User task None

Table1: Task mapping table

Figure 2 depicts an example of the mapping between
tasks in ConcurTaskTrees and in DB-USE consideang
typical AccessStudemata task.
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Figure 2: Transforming CTTE's tasks to DB-USE’'sk&s



Loading Domain Model

DB-USE’s domain model is loaded from a concrete
database which is specified by the Ul developeris Th
model is a representation of both the objects @omain
and their relationships. The information in the @dm
model is basically the data model where the dajactdbare
defined including the relationships between theadat
objects, and other information that is pertinent the
relationships such as business logic. The domainjact of
DB-USE is described by the object’s name and ttibates
including name, data-type, is-null, primary-key ¢3&gure
4).

Moreover, the generic functions of a database egidin
are also built in this model. Unlike current apgtions such
as Teallach[3] and Goliath[4] in which these fuaons are
defined by the Ul developers, in DB-USE they are
automatically defined and constructed.

Display(), AddNew(), Update(), Delete(), SearciRgview()
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Figure 3: Domain model.

Loading User Model

The end-users are grouped into three groups named

Complex, Mean and Simple based on the informatiomf
the wuser model such as preferences,
psychomotor skills, characteristics, ... of the esd+u

Making Links

Once the task, domain and user models have bededpa
the Ul developer will make the associations betwten
tasks and the domain’s attributes, the definedtions by
linking them together. The operation tasks aredthko the
domain’s attributes; the action tasks are linked the
defined functions as depicted in Figure 4. Onevadtask is
linked to only one defined function; but one opiemratask
can be linked to more than one domain’s attribuig, @ane
attribute can be linked to more than one task.

Creating the Ul Objects
Firstly, we present two interaction objects thatuse in our
process: concrete and final interaction objects.

A Concrete Interaction Object (CIO) is a graphical object
for entering and displaying the data that the wusar see,

feel and manipulate [8]. A CIO is structured lyyldbel, its

control type and its editable status.

Final Interface Object (FIO) represents the operational
interface object that is running on a special caingu

capabilities,

platform either by interpretation or by executidime FIO
is determined based on the CIO in a certain languag a
certain platform. A FIO is structured by the lab#ie
control type, the editable, the location, the digien.

The ClOs are created based on the links made in the
previous step and our RSD (Rules for Specifyingabat
type), RGA (Rules for Grouping Attributes), and RDC
(Rules for Determining control types) rules. Thades are
discussed in[9]. Besides using the rules abowetermine

the control type of the CIOs, théser model is also used to
determine the control type which matches the pesies of

the end-users. Based on the three options incluglingle,
mean and complex options, the system selects a correct
control type among the possible control types. (Fégt)
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Figure 4: Creating ClOs based on the links betwesks and
domain’s attributes, defined functions.

Once CIOs have been created, they are transformeDis
based on the programming language which is deteiiiy
the developer.
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Figure 5: Transforming CIOs to FIOs.

Figure 5 depicts the FIOs transformed from ClOsiategd
in Figure 4.

Generating the Ul and Application Codes

Unlike the current applications, DB-USE generatath tthe
user interface code and the application code. Ememted
code is a complete code which can be compiled and r
immediately when usually code generated by the rothe
applications are just prototypes or code skeletons.

DB-USE TOOL

DB-USE has been implemented in Java. Java is witkdy

in the large database-oriented software packagels as
Oracle or SAP. Besides, Java is platform indepemnden

The main purpose of DB-USE is to help designersréate
the user interface and generate the applicatiore dod



performing the generic functions of a databaseiegibn CONCLUSION

easily and quickly. We summarize below the imparta To be efficient, information-intensive systems thaé an
goals DB-USE aims to achieve: important component of today’s software applicatioeed
effective human-computer interaction. User intezfador
such data systems has been a recurrent reseanehasd
nowadays these Ul have to support automatic geonrat
adequately be dealt with.

A friendly and simple interface: The interface of DB-USE
has been designed in order that any designer canwith
it giving her/him the important features mentioredabve.
Similarly to other applications, the main interesour tool
is the visual and/or graphical generated result. This framework has aimed at offering a low costorsh
time-to-implementation and efficient Ul development
environment from the business user side. Indeed, th
objective of this tool has not only been to gereethe user
interfaces but also to generate the code for paifay the
generic functions of the database applications.

Performing most of the functions discussed in the
domain model: DB-USE has been developed to perform
most of functions defined in the domain model. Ehes
functions makes the user interface directly spedithbased
on the associations between the task and domairelsod
and the capability of the application code genenati This research has also contributed to define rddes
mapping task and domains models to one anotheotim b
ways and translate these models into code in otder
automate the user interface design process.

Managing efficiently existing resources. As already
discussed, the task, user and domain models usedrin
process are the existing resources; they are ugetheb
other processes such the analyst process. REFERENCES
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