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ABSTRACT

L software package to facilitate the development of computer

grapnicsa

application code is described.

for the
programa.

development

control and menu display szoftware independent of
This package iz also useful
of interactive,

but non=-graphic,

A graphics program iz discuased as a finite state automaton.

The program
aotions {(tranaitions)
received while

input.
Program

development tools

1s treated az a
betyeen menus
in a given state.
in the menu and control structure

based

set of menus (statea) with
based on the input
Virtual devices embedded
are employed to supply

an these concepts and

run=time saftware tools which provide the control structure,

interacticn Zechanisms, and menu display for a graphizs
progreo are fazcribed.

The steps to be followed in the development af an
inceractive graphics program  are  outlined. Finally, an

example of use of this package iz provided.
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~-ing current methods, application programmers must
te code to display graphic menus, interact with

—roese menua, and arganize the flow of control within

a program. Thia 1is waually done before the
application portion of the program iz written.
Programming the menu and [low of control thus
results in a large expenditurs of time and affort

sefore the programmer may directly address the isaue

at nand. Thia approach to Lthe development of an
interactive graphics program has a number of
drawbacks:

1. The application programmer is forced to deal
with the implementation of program control and
interaction {i.a. syntax of the user
interface) rather than with the application

{i.e. semantica of the user interface).

Menu display and control structure coding i3
spread throughout the program and may even be
duplicated in several different places within a
program.

The applications programmer "rainvents the
wheel™ by writing new menu display and control
code for each new program (or worse, adapts
menus and control atructure from a previcusly
developed program wWithout understanding the
reagsoning behind thelr deaign).

The potential exists for a lack of conaistency
in menu design within a program and between
programs, thus resulting 1io poor  user
interfaces.
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5. The
is
the

lack of a common =eans oy which interaction
implemented results in inefficient use of
underlying graphics sortware.

To address thease problems and provide the
applicationz programmer with an efficient means of
ereating a good uaer interface, several thinga must
be done. First, menuing and control functions must
be isolated from the application program. Second,
the application programeer must be provided with a
means of quickly defining and modifying the menu and
control structure and an easy meana of integrating
application modules with the menu and control
atrueture. Third, program modularity ahould be
encouraged by separating application routines from
the program structure and allowing them to operate
asa independent entitiea. Finally, a =et af
"primitive® interaction devicea which handle both
input and syntactic reedback functions must be
provided. Previcua attempta to addreas these issues
have included menu design programs and software that
implements virtual devices. The concepts and
limitationa of these two approaches are discussed
below.
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