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Design of aWeb-Based Virtual Laboratory Instrument Measurement Interface

Hamadou Saliah-Hassane',Patrick Dumont -Burnett®,Christian Loizeau®

Abstract 34 This paper presents a Web-based measurement
instrument interface model and demonstrates its usefulness
for educational purposes. We will present in detail how we
built an interface designer, a software tool that presents a
canvas on which controls are dropped from a list. These
controls can then be moved and resized and their properties
set through a property window. The binding of these
controls with their data source, in this case, from programs
running on remote computers, is also made through this
property window. The interface designer can switch at any
time from the design mode to a test mode to verify the
behavior of the interface in real-time. A user interface can
then be designed by dragging and dropping the required
graphical components, then, at the end of the whole process,
by clicking on a button that generates a corresponding XML
file. Thisfileisthen sent to a Web server to be read by an
ActiveX control displayed on a Web page we have called
PolymorphiX. A live demo of the whole virtual laboratory
environment will be presented.

Index Terms %4 distributed measurement system, ergonomic
user interface, laboratory innovation, virtual laboratory.

INTRODUCTION

When geographically dispersed users are collaborating or
cooperating on performing a task over a network via a
computer system and are linked to measurement instruments
integrated wthin a e-learning environment [1]-[3], it is
important that the manager of the over-all environment have
efficient and quick-performance tools to generate
customized user interfaces. Thus, each participant involved
in a synchronous task, depending on the role s’he has been

assigned, can interact with the other actors and with
measurement instrumentsin a safe and secure way. The Web
interface generator we are presenting is an essential and very
useful tool for managing the activities taking place in virtual
and remote |aboratories and for automated systems utilized
in testing equipment viaWeb interfaces.

The interface we are proposing is made up of three
components that we shall describe in the sections that
follow. To design this interface as well as the over-al
system environment, we used commercial products from
National  Instruments such as LabVIEW 6.0,
ComponentWorks 3.0 and the following Microsoft products:
Visua Basic, Access 2000, Active Server Pages 3.0, I1S5 on
Windows 2000 Server and Internet Explorer 5 [5]-[6].

THE I NTERFACE D ESIGNER COMPONENT

The first component is an application called Interface
Designer that makes it possible to design and test
customized interfaces that allow users to interact with
remote measurement instruments and with aher users via
the Web. In fact, at this stage of our project, the graphical
interfaces thus created serve as an interface with
measurement  instrument  interfaces developed  with
LabVIEW:; applications developed with LabVIEW are called
Virtual Instruments (VI). Controls for both these interfaces
are linked via a DataSocket server and communicate via the
DSTP protocol (Figure 1); DataSocket Transfer Protocol is a
very useful protocol developed by National Instruments that
is becoming standard.
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FIGURE 1 INTERFACE LINK WITH THE REMOTE MEASUREM ENT INSTRUMENT.

The Interface Designer displays a canvas on which
controls are dropped from a list and can be moved and
resized. These controls are set through a property
window. The interface designer can switch at any time
from the design mode to a test mode to verify the
behavior of theinterface (Figure 2).
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FIGURE 2 INTERFACE DESIGNER.
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Once the user interface graphical design process is
completed, an XML (eXtended Markup Language) file is
automatically generated by clicking on the mouse. This
file is then sent to a Web server to be read by the
PolymorphiX, a Web page ActiveX control. While the
XML file is being generated, temporary files containing
computer code control styles for reusable graphical
components called ComponentWorks, are created on the
designer’'s work station. These ComponentWorks
controls have an export command to export their styleto a
file. File contents are immediately reread by the
application that incorporates this data into the XML file.
The style files are then destroyed. Another more elegant,
but more laborious method is to read each property for
each of the controls and to assign the result in the XML
file, without going through the ntermediate style files.
Thisisthe procedure that will be implemented in the end.
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FIGURE 3 INTERFACE CIRCULATION WITHIN THE SYSTEM.

The interface circulation process (Figure 3) is described
asfollow:

1. An XML file containing inteface parameters is
generated by the Interface Designer application.
Styles associated with  ComponentWorks
controls used on the interface are exported as
"cws" files to a temporary folder. Contents of
these files are processed and incorporated with
the XML file. The temporay folder is then
deleted.

The XML fileistransferred to a web server. The
Polymorphix web server includes a specia form
for such transfer.

The end user downloads the Polymorphix
ActiveX control from the Polymorphix web
server which also verifies the user'sidentity.

The end user then requests for an interface
(XML file) through the Polymorphix ActiveX
control.

The interface is validated by the Polymorphix
ActiveX control. Styles associated with
ComponentWorks controls are extracted from
the XML file and exported to files having "cws"
extension into a temporary folder. These files are
read by the corresponding controls in the user
interface. The folder is the deleted.

The Interface Designer does not allow for adding a code.
Programming codes only includes assigning values to
properties via property windows. An additional
component of Visual Basic (VB add-in) is currently being
developed and will make it possible to generate the same
type of property files as with the Interface Designer, but
within aVisual Basic design development environment.
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THE POLYMORPHIX COMPONENT

The PolymorphiX component is a Web-based ActiveX
control. The user wishing to use the PolymorphiX
component has to first go to the corresponding Web site.
Once the ID validation process against a database through
ASP scripts (Active Server Pages) is successfully
completed, the user is directed to the Web page
containing the component. Data about the user is
transmitted to the component, again via ASP scripts, so
that the laboratory controller and other users can identify
the user. The user has to download the component on his
or her work station during the first visit. The component
is then installed on the user's work station. Thus, s/he
need not download the component during future visits.
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FIGURE 4 DATA FLUX ON THE POLYMORPHIX WEB SITE.

The control is initially presented in a graphical interface
format with the upper half, which displays measurement
instrument interfaces, empty. The lower half displays
communication tools for the wuser controlling the
laboratory task and for the other users involved in the
experiment. Once the URL of the desired interface
among the list of interfaces is entered or selected, the user
executes the appropriate download. The PolymorphiX

component recovers and displays the XML file
corresponding with the desired interface.
LSRR F i -1 I L = -rx]

......

FIGURE 5 POLYMORPHIX COMPONENT DISPLAYING A
MEASUREMENT INSTRUMBNT INTERFACE.
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THE USER ADMINISTRATION UTILITY
COMPONENT

The User Administration Utility component is used to
manage access to the remote measurement instrument.

When the wuser downloads an interface within
PolymorphiX, s/he can only receive data from the remote
V1 by default. The user can only send instructions to the
VI once s/he has received authorization from the
controller of the laboratory task via this component. This
component receives the inquiries of various clients
wishing to interact with the remote measurement
instrument. The controller of the experiment thus has a
list of users linked to the remote instrument and wishing
to interact with the instrument and can thus manage user
access. The component transmits data to users on the
network regarding the user’s access rights to the remote
instrument (read-only access or access with property
modifications), the number of users connected to the
measurement instrument and the name of the user who
has the right to modify the measurement instrument
properties. This component also acts as a
communications server, transmitting messages between
participantsinvolved in an experiment.

SYSTEM DEPLOYMENT

The user wishing to have access to the PolymorphiX
component has to do so by using a Web browser that can
support ActiveX control display. The PolymorphiX Web
site was developed with Active Server Pages (ASP 3.0)
technology and it was implemented on an 1S5 Web
server running on Windows 2000 Server, all of which are
Microsoft technologies or products. ASP technology can
sometimes be run on operating systems other than
Windows, but this has not been tested. The remote
measurement instrument and its VI, as well as the
DataSocket server, can be run on any platform supporting
these technologies, but the User Administration Utility
component, developed with Visual Basic, can only be run
on aWindows OS.
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FIGURE 6 SYSTEM DEPLOYMENT.

CONCLUSION

In this paper, we have presented an overview of how we
have designed an adaptable Web-based Virtual
Laboratory Instrument Measurement Interface that allows
geographically dispersed team members to collaborate
and cooperate in carrying out laboratory tasks. The
objective is to provide virtual or remote laboratory
managers, teachers and learners with an easy-access work
environment, depending on each participant’s role in a
synchronous activity, and depending on the task each has
been assigned. In this paper, we have utilized mainly
products from National Instruments. In the future, we
shall incorporate other products such as Matlab [7],
currently used in engineering training. We are also
focussing our efforts on making these interfaces more
intelligent, ergonomic and user-friendly.
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