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Implementation of Programming Environment NB
with BNF Learning Support Functions

YUTAKA HASHIMOTO," EIICHI HAYAKAWA,t MITAROU NAMIKI,t
YASUFUMI YOSHIZAWA'T and NOBUMASA TAKAHASHI'

Programming novices learn brief language syntax and the related programming techniques.
Additionally, they should learn computer science concepts. BNF (Backus-Naur Form) is one
of the important concepts. It is a meta language for describing language syntax and used fre-
quently to write real programming language syntax. To understand BNF, they should learn
how to read it and write it. Because BNF has abstract concepts, motivation is also import
not to give up learning. We thought to apply computers to the education, and designed and
implemented programming environment NB. Our key concepts are concrete examples and
interactive visualization. Therefore, we decided to use real programming languages for the
concrete examples and to integrate interactive visual BNF learning support functions to the
environment. It has following functions: to visualize the derivation path, to investigate the
syntax, to support investigating syntax errors, to visualize a list of BNF's and to change other
language syntax.
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Fig.1 Transition of an attention point.
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Fig.2 Transition visualization on a meta symbol.
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Fig.5 A snapshot at a syntax error.
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Fig.7 System structure.
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Table 2 Lines of source files.
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