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11. Summary of the new findings of the thesis:

The main contributions of the thesis are two type systems to statically estimate
maximum resources used by the STM (Software Transactional Memory) programs and a
type inference tool for the program:

- The first type system consists of simple rules that are conducive to expansion and
implementation. This type system requires a complete and well-typed program to be able
to type, and they are suitable for small programs and are built by a few programmers.

- The second type system (compositional type system) offers more flexible typing.
They can type any components of the program, then combine them to get the type of the
program. This type system is suitable for complex programs, written by many
programmers.

- Finally, based on the type rules of the first type system, we implemented a tool to
infer the type of the program. The tool is implemented by functional programming
methodology and F# programming language, and it has been passed by several test cases.

In addition to the main contributions above, we also refined the STM mechanism so
that they use memory more efficiently.

12. Practical applicability:

The results of the thesis have contributed new type rules to the research community
on type theory and formal methods. This type system can be used as a basis for developing
type systems for the purpose of estimating other resources, such as the amount of gas
required by smart contracts in Ethereum, CPU resources, network bandwidth.

For the type inference tool, when it is perfected, it can be integrated into compilers
or editors to provide information to the programmer about the maximum resources to be
used by the STM program.



This work is oriented towards theory and mathematical basis, as the foundation for
future work. The implementation is only performed for the type inference tool. In order to
be applicable in practical languages, we need to invest more time and effort.

13. Further research directions:

In our future work, we plan to solve the problems of sharpness of the found memory
bound and general loop typing. In this work, our language is still in abstract form to focus
on presenting the features of the STM mechanism, we plan to implement the type system
with some STM languages in use in practice.
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