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Models = Graphs  (rather than trees)
Bidirectional Model Transformation = Bidirectional Graph Transformation

BiG Challenges

Graphs have node sharing and cycles

• How to deal with termination of graph 
transformations?
 Structural Recursion (fold on graphs)

• How to deal with equality of two graphs?
 Bisimulation (graphs as regular trees)

• How to correctly reflect changes on the 
view to the source?
 Traceability based on Bulk Semantics
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Architecture:

Applications:
• It is compositional (functional)

– Based on the existing graph query language 
UnQL

• It is well-behaved
– Built upon bidirectional UnCAL: a graph algebra 

with clear bidirectional semantics

• It is an integrated development environment
– Graph editor, graph validation, graph 

transformation checking, visualizations of 
bidirectional behavior

Bidirectional Transformation(BX) 

Source Target

Bidirect ional Computat ion
BiX: A Bidirect ional Tree Transformat ion Language

Bidirect ional Model Transformat ion: A Composit ional Approach
Conclusion

Definit ion
Basic Propert ies
Direct Applicat ions

Bidirectional Computation (Bidirectional Transformation)
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It consists of a pair of computation forward and backward.
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何ができる？ 現在の研究成果

本研究では、双方向変換機構（双方向

モデル変換言語と環境）を構築すること

により、ソフトウェアの構成手法とソフト

ウェアの発展手法との関係を科学的に

解明し、発展的ソフトウエアを開発する

ための新しい方法論を確立することを

目指す。

• モデル変換言語 UnQL+の提案・実装

• 自動双方向化の枠組（双方向グラフ

変換）の定式化、プロトタイプの実装、

および応用事例の研究

http://www.biglab.org/
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