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Architecture and Prototyping of the Middleware for an
Electronic Blackboard Aimed at the Computerization of Lectures

HIROKAZU BANDOH,! TOMOKO SUGIZAKI,t NAOKI KATO,?
SHIN-ICHI SAWADAT and MASAKI NAKAGAWA'

This paper presents a middleware architecture for an electronic whiteboard so that the user
can run multiple educational applications on it, while being able to draw and make anno-
tations on the whiteboard at the same time. On conventional desktop environments, one
can draw lines or make annotations within a single window but cannot do so over multiple
windows across a whole screen. Although some softwares allow the user to draw lines over
the snapshots of multiple applications across a whole screen, it disables each application to
accept users control or to change its display dynamically while showing drawn lines. The
middleware we propose does not suffer from such restrictions. Moreover, it also provides
features such as freezing the execution of education applications at any time and saving the
state of each application so that their execution can be resumed from the saved state at a
later time; and scrolling the windows of all the running applications collectively. We also
propose guidelines to design educational applications running on the electronic whiteboard,
and describe some experimental applications developed according to these guidelines. The
experimental use of the system in actual classes suggests that the middleware is quite useful
for classroom teaching.
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Fig.1 Interactive electronic whiteboard in use.
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Fig.2 Annotation over multiple educational applications.
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Fig.3 An example of CAI oriented for personal use.
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Fig.4 A typical screen of the middleware for an
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Fig.5 Control window.
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Fig.6 Annotation free from window areas for

educational applications.
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Fig.7 Designation of input to an educational application
by encircling.
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Fig.8 Input of a file name by handwriting.
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Fig.9 Architecture of the middleware for an electronic
blackboard.
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Fig.10 Relations between the loader object and an
educational application.
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Fig.12 Educational applications prototyped-2.
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Fig.13 A snapshot of a lecture using the middleware on

an electronic whiteboard-1.
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Fig.14 A snapshot of a lecture using the middleware on

an electronic whiteboard-2.
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