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We focused on interaction between developers and development environment,
and achieved the following research results. (1) We proposed a method to improve code recommendation
by estimatin? the developer®s intention from editing history. (2) We proposed and implemented a
refactoring algorithm that modifies global program structures. (3) We proposed a method that
correlates fine-grained editing history and developer®s tasks. (4) We proposed a novel debugger that
finds relevant code when a program omits some of the programmer®s intentions. (5) We proposed novel
features to live programming environments that integrate unit-testing features, and also data

structure visualization. We also carried out a user study to observe developer™s behavior with a
live programming environment.
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