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In order to desi?n a highly expressive bi-directional transformation
language, which is indispensable for realizing an autonomous distributed environment, we have
successfully defined a time-symmetric Turing machine as a computational model that can implement
computable pairing functions without excess or deficiency. We proposed an architecture for sharing
and controlling distributed data using bidirectional transformations. The novelty lies in the fact
that the bi-directional transformation is used within peers rather than between peers.

As an application of CDMS, we proposed a model for integrating data from providers belonging to the
Ridesharing Service Alliance, and created a web application as an implementation demonstration. In
distributed machine learning, we proposed a local private model market mechanism to protect privacy
from untrusted brokers.
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