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New supporting methods of software
development for allowing for limit on

introduction and operation costs*

Makoto Sakai

Abstract

In order to improve productivity, we support software development. In a small
organization or a small project, however, introduction and operation costs will
be more limited. It is hard that we apply traditional supporting methods to such
a project because those mehtods require large introduction and operation costs.

This thesis proposes new supporting framework and method of software devel-

opment for allowing for limit on introduction and operation costs.

(1) A New Framework for Improving Software Development Process
on Small Computer System: The key idea of the proposed framework is
that the solutions to the software development problems can be éxtra,cted from
status reports, which are used widely, and can be formalized and stored in a
database. The proposed framework needs little operation cost because the solu-
tions are extracted from status reports. The stored solutions can be used for not
only process improvement, but also support for devising new solutions when new
problems occur in the future. The proposed framework needs little introduction
cost because that the solutions database has a relatively simple schema. This

thesis also presents an application of the proposed framework to the practical

* Doctor’s Thesis, Department of Information Systems, Graduate School of Information Sci-
ence, Nara Institute of Science and Technology, NAIST-IS-DT9861008, December 26, 2000.

iii




software project, where we can extract six solutions to the development prob-
lems and reconstruct the software process which has two solutions to prevent two

typical development problems.

(2) A New Environment for Improving Legacy Software on Embed-
ded Systems: The proposed method uses common coupling as an interface
with a caller function, and supports the evaluation of a program structure. (a)
The proposed method can evaluate a program structure using rules in the well
known structured-analysis method. (b) The proposed method has a design guide
and a checking-list to master the method in short time. The above characteris-
tics reduce introduction costs. The tool based on the proposed method which we
developed was introduced into a real project. The method enabled us to discover
a problem of program structure which had been over looked at code review. Also

it was verified that the tool needs little operation costs.

Keywords:

software process improvement, software process modeling, risk management, em-

bedded software, legacy software, software maintenance
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