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An Interactive User Interface Design System Based on the
Transformations of a Specification

Yosumica: WaTtanaBe,® Atsumr Imamival and Kazuvosar Mivakef?

This paper provides an interactive user interface design model for the graphical user
interface environment OSF/Motif on the X window system, and an implementation of tools
based on the model. According to the design model, user interface designer can design
a user interface in semantics and forms phases. The concept and functions of an applica-
tion are specified in semantics phase, and views and interaction techniques are specified in
forms phase. The tool for semantics allows designer to generate abstract semantic speci-
fications of an application from one specification. The tool for forms allows designer to
analyze the output of the semantics design subsystem and create the executable codes on
the OSF/Motif. User interface designer, therefore, can easily generate several kinds of the
user interface code which have same functions.
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object section
shape {
superclass ()
subclasses (triangle, square)
actions (create, delete, rotate)
:originates, heritable
attributes (position, color, angle)
:originates, heritable
}

triangle, square {
superclass (shape)
subclasses ()
actions (create, delete, rotate)
:inherits from shape, not heritable
attributes (position, color, angle)
) :inherits from shape, not heritable

attribute section
position:range(x[0..10], y[0..10]]
color:set(red, blue, green, white, black,
cyan, magenta, yellow]
angle:range[0..360]
initialization section
numshape = 0
command section
edit
create(p:position, c:color, a:angle, t:type_of_shape)
postcondition(num.shape += 1)

precondition(num_shape != 0)
rotate(obj:shape, a:angle)

precondition(num_shape != ()
delete(obj:shape)
postcondition(num_shape —= 1)

2 IDL: i€ &k B8R
Fig. 2 An example of the specification in IDL,.

initialization section )
color.set = false /* § L C&MME A MMEDEE *

num.shape = 0
command section
edit
set.color (c:color) /*F L CBMEhiaT<w s F*/
postcondition(color_set = true)

[T L CBIIS Rtk </
precondition(color_set == true)

[*FLBIS hrzalftE </
create(p:position, c:color implicit, a:angle,

t:type-of shape) /*implicit #5808 sz </

postcondition(num_shape += 1)
precondition(num.shape != 0)
rotate(obj:shape, a:angle)
precondition(num_shape != 0)
delete(obj:shape)
postcondition(num.shape -= 1)

Bl 3 B color ZRTFILL ot ik pRR

Fig. 3 A specification after factoring color.
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Fig. 4 User interface of an application.
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(a) Main window setting. (b) Widget selection for parameters inputs.
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Fig. 6 Parameters inputs by menu.
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Fig. 7 Resize of a dialogue box.

(a) Iitial state.

(b) Resized dialogue bhox 1.
(c) Resized dialogue box 2.
(d) Resized dialogue box 3.
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Fig. 8 Generating process of an application.
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