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[Purpose and Background of the Research]

Advances in new digital technologies such as [oT and Al
increase the importance and diversity of software. Further
technological innovation is required to accumulate, share
and circulate higher quality software to society.

This research aims to solve today's technical problems in
software development and operation by active utilization
and linking of latest digital technologies such as Al, natural
language processing, SaaS, and blockchain. Specifically,
we analyze technical issues, such as “the increase in
technical debt,” “lack of human resources,” and
“diversification of technical information,” to develop and
deploy technological solutions. The research goal is to
achieve a high level of economy and sustainability by
eliminating wastefulness, and output highly creative results
that facilitate innovation for new technological systems.

[Research Methods)

Technical issues of software development and operation
are highlighted in the following three Research Questions
(RQs), with answers that require through research based on
original ideas and approaches such as “upcycling,”
“competency,” and “linkage with external technical
information.” (See Figure 1)

RQ1: Is it possible to upcycle software products like code?
Is it possible to convert a program code into a valuable
software asset (e.g., microservices) by analyzing aspect
and feature of the technical debt in the code?

RQ2: Is it possible to solve the human resource shortage

by putting person and Al chatbots in the right places?

Is it possible to achieve competency evaluation of

humans and Al in development and operations through

clarification of human resource patterns to improve
productivity, operations and encourage person to acquire
new skills for modern development and operations?

RQ3: Is it possible to have robust and sustainable quality

control, also linked to external technical information?

Is it possible to restrain and reduce technical debt by

linking external technical information obtained through

software community knowledge and academic journals,
and maintain in an unfalsifiable framework, that is
verifiable by third parties?

[Expected Research Achievements and

Scientific Significance]

Results extend the three concepts of “Reuse,” “Human
Resources,” and “Quality Control” in development and
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Figure 1 Research Topics and Approaches

operation, leading to construct a new technology system.
For example, upcycling of program code shifts most
development and operation tasks from “make and modify”
to “select.” Assignment of person and Al chatbots at
strategic tasks at optimal time can transform organization
and structure of development and operations, to facilitate
creative efforts and skills. Quality control linked to
external technical information will contribute to further
utilization of academic information, advancing the Digital
Transformation (DX).

Academic and technical contributions will free-up
software developers and operators from complicated tasks,
realizing a next-generation software ecosystem to open a
range of new digital technologies, all connected with the
software at its core.
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