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Abstract.This paper summarises the Visual Environment for the Development of
Parallel Real-Time Systems and focuses on one of its tools, namely the Graphical
User Interface Generator (GUIG). The aim of this tool is to facilitate the generation
of a Graphical User Interface for applications developed using the Parallel Kernel
Virtuoso (Virtuoso is a trademark of Eonic Systems - http://www.eonic.com).
Roughly, the GUIG should be able to provide integration among the application
being developed, the Internet and the graphical interface of the application. A first
version of the Environment was released as Teaching Environment for Virtuoso
(TEV), available for downloading from http://www.dc.ufscar.br/~tev/tev.html.

1. Introduction
The Visual Environment for the Development of Parallel Real-Time Systems

provides an integrated development environment for the construction of parallel
real-time systems. This tool has been designed to facilitate the change from the
sequential to the parallel paradigm.  Parallel programming is being encouraged
by the low cost of processors which makes possible the construction of
powerful parallel systems, which are able to support high-performance
applications. The new challenge is the software complexity and low control of
computation. The sequential paradigm has forced inherent parallel problems to
be mapped into sequential languages. Tools for sequential programming
encapsulate the machine architecture, a feature that is not adequate for parallel
systems because the programmer needs to know at least how many processors
are available to execute his program. Some works in this direction can be found
in [1,2,3,4,5].

The Visual Environment being described here is introduced as an alternative
for approaching the problems mentioned above. This environment will be
composed by a set of tools to support the final steps involved in the
development of parallel real-time programs, one of the tools is the Graphical
User Interface Generator.

When designing the Graphical User Interface Generator, the main concern
was the communication speed on the Internet. On-line interaction may be
spoiled due to the low speed of data transfer across the Internet. This point is
being dealt with in two ways: first, we are using specific algorithms to
maximise the network usage, and second, studying initiatives like the
“Internet2” and the “Next Generation Internet”, which research new
technologies to build a new Internet, with speeds ranging from 100 to 1000



times higher than is available today. This tool will initially help in the
construction of applications that use local high speed networks and, in a near
future, with the increase of network speed it will be possible to create more
complex Internet-based systems.

The tools composing the Visual Environment will be integrated through a
common graphic interface, and therefore offer a high-level environment for the
construction of parallel applications. This paper focuses in the Graphical User
Interface Generator. The remaining of this paper is organised as follows:
Section 2 describes the tools of the Visual Environment for the Development of
Parallel Real-Time Systems; Section 3 discusses the implications of the
migration from text-based I/O to Windows-based I/O, as well as the issues
involved in the creation of Remote GUIs. Finally, a brief conclusion, that shows
the most important issues of this article, is provided.
2. A Visual Environment for the Development of Parallel Real-Time
Programs

The main feature of the Visual Environment [6, 7, 8] is to increase the
productivity of the development of real-time systems. Visual programming
represents an appropriate alternative since the graphic editor provides the
programmer with an easy way to generate the main features of his project with
the possibility of looking at low level details when necessary. The basic units of
visual programming are the objects identified in the Kernel Virtuoso (Virtual
Single Processor Programming System) [9], plus the visual components defined
by the user. These abstractions help to minimise the maintenance costs while at
the same time maximise the reuse of source code.

3. From Text-based I/O to Windows-based I/O and Remote Issues
Parallel machines usually do not have an operational system, they are rather

linked to a host computer. The host computer has utilities that enable it to load
applications in parallel machines. The interface between parallel computers and
the host operating system is composed by those utilities. That interface carries
out all input and output operations. The Kernel Virtuoso offers text-based I/O
facilities; its utilities are called Host Server.

The Graphic User Interface Generator tool is aimed at supporting the creation
of Graphical User Interfaces (GUIs) that will extend the actual architecture of
user interaction with the application. It will migrate from text-based to
WINDOWS-based systems. The environment described here has been
developed for PCs; however, during system development all features emulate a
parallel machine. When the user wants to execute in a real parallel machine, the
system will provide a cross-compiler that will generate the specific binary code
for the specific machine. Currently users need to have a parallel machine
available at their facilities, or to use a text-based shell. The aim of the Visual
Environment is to generate a system naturally distributed, so that users do not
need to have their own parallel machines, but rather execute their programs
remotely. It should be highlighted that by using the GUIs Generator, the user is



able to develop all his work in a PC compatible, and he will run his applications
in a real parallel machine only when he wants to do so.
3.1. Remote GUI Approach

This tool is aimed at supporting the generation of graphical user interfaces
that can interact with remote parallel systems. The main idea behind the tool is
to break the system into two distinct modules, one program that is cross
compiled for a parallel machine (the server), and the other one that is generated
using a windows-based language (the client). Both modules communicate
through a network. The Graphical User Interface Generator is quite similar to
the Parallel Program Generator [8]; that is, generates the GUIs using visual
objects and connections.

The Parallel Programs Generators (PPG) [1,2,3,4,5] will be added with a new
object: the GUI. This new object will have a graphical representation and a list
of primitives.

At the low level, the GUI Server module is added to the parallel program
generated by the PPG; this module is accessed to through an interface composed
by C language primitives, in a way analogous to the kernel Virtuoso objects.

The Client module is composed by an external program. The chosen
language has been the Java Language, but it could be any other language,
provided that it supports network programming and has visual capabilities. The
main objective of this is to manage user interaction and to show results from the
parallel system.

The network programming level is transparent to the programmer; all
connection management and network verification will be encapsulated into GUI
primitives. In the GUI Generator it is possible to manipulate user events;
however, this can only be done in the host machine, and not in the parallel
machine. The interface between the GUI and the parallel machine will be
carried out through local variables, which represent the state of the GUI
Components (Buttons, Lists, Text Areas, etc). The parallel machine will need to
verify the values of those variables and to take decisions about what to do with
them.

The Remote GUI approach was chosen mainly because the environment was
designed to support real-time systems, in particular those which do not need too
much user interaction; that is, the idea is to have a GUI that can interact with the
parallel system at run time. The generated real-time parallel system will not be
tied up to the GUI, unless the programmer wants to do so. With this flexibility,
the GUI will be executed only when an intervention becomes necessary in the
parallel machine or when the system needs to obtain data. It should be noted
that a parallel system which does not need data for its processing can execute in
a stand-alone manner; however, if the programmer wants to generate a GUI, he
will have available a user-friendly manner to manage his parallel real-time
requirements. All this is possible using the GUI Generator.



The GUI generator is shown through the Parallel Program Generator. Figure
1 shows the GUI Generator. It is composed by a workspace where the GUI
assembly happens. The component palette is at the left side; where components
like Frames, Buttons, Check Boxes/Check Boxes Groups, Labels, Text
Fields/Text Areas, Lists, Choices, Canvases, Scripts, etc are available.In
addition, the GUI generator has another important window, the Object Inspector
that manages the properties of the visual component.

Fig 1. GUI Generator
The GUI assembly is carried out through dragging and dropping visual

components, whereas the logic is specified through visual connections, or
scripts in Java language.

This approach makes possible to explore two features that may be
undermined by programmers of parallel machines, the processing power on the
host machine, and the creation of user-friendly interfaces. As mentioned before,
the host machine has been used mainly to manage I/O and to load the binary
code into the parallel machine. With the creation of local scripts, the
programmer gains in processing power which can be used for usual operations
that do not need to compete with the tasks in the parallel machine. The parallel
machine will be a real extension of the host, and not a system itself.

The GUI state will be verified by the parallel system through local variables.
Each component has at least one variable that carries its state. The user can
choose whether that information is sufficient or whether he needs a real image
of the component.

The component image is interesting for data that is frequently used by the
parallel system but one that needs more network usage to update all the data.
The user should choose which components need a complete image and which
not.
4. Conclusion

A significant limitation for the development of parallel real-time systems is
the lack of adequate programming tools, mainly for supporting the final stages
of the development life cycle. CASE tools represent an alternative in this
direction, but require development to follow a single methodology from
beginning to end. This work presented an environment to help with these
problems, and a tool, Graphical User Interface Generator, that allows easy, and



rapid, development of applications that use windows-based I/O and are
naturally distributed.

The extensions presented here for the Visual Environment enable the user to
create a GUI that allows remote interaction with parallel machines. Using the
GUI generator it is possible to build systems that share remote machines using a
user-friendly interface instead of  the text-based interface currently being used.
Finally, it is worth highlighting that the programmer only will need to supply
the machine’s address, all network programming will be generated by the
Visual Environment.
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