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1. Aim of Research

To develop reliable programs. In this case, reliable programs are the real imple-
mentations of their (formal) specifications. They must preserve the properties that
have verified that they are held for a specification.

2. Approach/ldea

One way of developing reliable software for a system is to generate programs
automatically from specifications and to guarantee that the programs are real imple-
mentations of the specifications. In other words, if any desired safty properties has
verified that it is held for a specification, it can be guaranteed that that property will
be preserved in the program generated from the specification.

In the formal method called "the OTS/CafeOBJ method"[], a system is modelled
as an observational transition system (OTS). The OTS is written in CafeOBJ,
an algebraic specification language, and the system modelled as an OTS can be
verified that it has properties by writing proofs in CafeOBJ and checking the proof
by the means of rewriting with the CafeOBJ system. In this method, the preservation
of properties can be determined on the change of observational values.

Given any specification and a translator with the desired property, we can
generate a Java reliable program, if the desired property (or called “Refinement
Relation”) is that for any OTS/CafeOBJ specification, the generated Java program is
a real implementation of the specification. This relation is defined on the observating
of observation values on the corresponding execution of a specification and corres-
ponding program.

3. Progress of This Year

- Designed and implemented a translator that takes an OTS/CafeOBJ specification
and generates a Java program. A translator must satisfy a desired property
(having refinement relation).

- To show that a translator has such property, we have formalized OTS/CafeOBJ
specifications, Java programs and the translator in CafeOBJ. Let call them as
Cafe-OTS, Cafe-Java, and Cafe-Trans respectively.

- Define a refinement relation candidate, and formally verified that the translator has
that relation with the CafeOBJ system.

- Also have experienced with a small concrete example: Bank Account.
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4. Future Direction

In the current implementation, there are some considerable features that exist in
the real system like a distributed system; for example,

- Extend the feature of specification to deal with an abstract data type which can be
specified in CafeOBJ. It can be done by more extra work to gather the definitions
of the new data type into the translator

- As an specification represents the whole system, all observation values and
transitions are considered on the domain of one module. In fact, the system can
design into many subsystems.

- Optimizing code should consider for the sake of performance, readability, and so
on.
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