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Abstract

In this thesis, we propose a framework for shortening the project duration and
protecting projects from delay, focusing on the projects whose processing times have
high uncertainty.

In scheduling problems for production system, and R&D (Research and
Development) project, approaches such as PERT (Program Evaluation and Review
Technique) and MPL (Max-Plus Linear) system representation are used.

Amongst these, the latter approach has the following three features: 1.Linear
representation using max-plus algebra: addition and multiplication are defined the
max and plus operation, respectively. 2. Applicable to the system with the multiple
inputs and multiple outputs: the system structure is described by the state-space
representation. 3. Repetitive system: the scheduling considered the parameters of
the last job. In this approach, we make an entire schedule based on processing times
estimated in each process in advance. However, there are often the cases where the
processing times cannot be estimated accurately in advance. Hence, it is often said
that this approach is not suitable for such as the R&D project.

On the other hand, there is an approach which considers the uncertainty of
processing times. It is referred to as the CCPM (Critical Chain Project
Management) method, which shortens project duration and protects the projects
from delay. The basic policies in the CCPM method is summarized as the following
four issues: 1. Shortening the projects duration: the extra margin times contained in
processing times are removed. 2. Protecting the projects from delay: the margin
times called buffer are inserted. 3. Solution for resource conflict: detection and
shifting of the conflict resource. 4. Progress management of project: employment of
the fever chart which presents the consumption of the buffers.

As mentioned above, the MPL systems cannot cope with the projects whose
processing times have high uncertainty. Therefore, in this thesis, we propose a
method for applying the concept of the CCPM method to the MPL systems.
Specifically, the following three issues are proposed: 1. Protecting the projects from
delay: how to determine the size and position of the buffers. 2. Progress
management: buffer management policy with the fever chart. 3. Solution for
resource conflict: the detection method of resource conflict and the calculation

method of time for shifting.



Through the proposed framework, we accomplished to shorten the project duration
and protect projects from delay, focusing on the projects whose processing times

have high uncertainty.



