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In this research, to realize a bidirectional transformation language that
can be used to deal with large scale graphs in practice, we provided a new foundation for
bidirectional transformation, showing that the essence of bidirectional transformation is "putback"
transformation. Based on this foundation, we succeeded in designing and implementing a new
bidirectional transformation language BiGUL, which cannot only fully describe the behavior of
bidirectional transformation but also guarantee the roundtrip property. Also, we extended our
previous bidirectional graph transformation mechanism so that it can deal with various graph
structures, and applied to bidirectionalize model transformations in ATL, a language widely used in
model driven software development. Finally, we evaluated the usefulness of our approach by
developing several useful systems, including the BiYacc system for supporting development of
bidirectional transformations between source programs and abstract syntax trees.
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