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ABSTRACT

Measuring quality of object oriented (OO) software is challenging mainly because we are
facing a number of more or less dependent parameters that characterize the properties of
good OO design. This paper proposes a combination of AHP and PROMETHEE for
measuring object oriented software design. We have compared AHP and PROMETHEE
performance for such purpose in the ISAHP 2011. The result suggested a combination of
both methods for better accuracy and more robust measurement.

The proposed method combines the AHP’s pairwise comparison for defining weights of
criteria and employing the PROMETHEE decision aid for selecting ranks of OO software
quality. This method has been applied for defining ranks over a number of object oriented
software. The result shows that the integration of AHP and PROMETHEE deliver more
accurate and robust measurement compared to the result of each method individually.

Keywords: AHP, PROMETHEE, object oriented, OO metrics.

International Journal of the 1 Washington, D.C.
Analytic Hierarchy Process June 29 — July 2, 2014



Mursanto, P., Arwin Halim / Combination of AHP and PROMETHEE for Measuring Quality of
Object Oriented Software Design

1. Introduction

Quality is one of the main focuses in the object oriented software development process. It
is measurable and represented by several criteria which denote the degree of object
oriented properties applicability within a software application. Object oriented (OO)
software quality can be measured by calculating the value of metrics that show a certain
quality factors, such as maintainability, reusability, understandability, etc. A systematic
procedure is required for determining the most optimal software design based on existing
quality factors.

2. Literature Review

The Analytical Hierarchy Process (AHP) is a structured technigue to analyze the complex
decision using pairwise comparisons. It can determine the various factor weights and
factor evaluations accurately. Preference Ranking Organization Method for Enrichment
Evaluation (PROMETHEE) is an outranking multiple criteria methods [1]. Both methods
can be used to find out how important a criterion in relative terms when compared with
other criteria [2]. Comparison of AHP and PROMETHEE performance has been
evaluated in [3]. Further elaboration on the implementation of ANP for measuring OO
software quality has been addressed in [4]. Considering that PROMETHEE does not
support weight determination and criteria hierarchy, there are several research and
literatures that combine AHP and PROMETHEE. The advantages of each method can be
combined to obtain better accurate and more robust result in defining relative quality over
a number of OO softwares. The AHP will be applied to determine the priority of the
quality factor. The priority will be used by the PROMETHEE to specify which software
conforms to good OO design.

3. Hypotheses/Objectives

The main feature of AHP’s pairwise comparison can be combined with PROMETHEE’s
decision method for selecting quantitative metrics that represent quality of object oriented
software design. The result of measurement using AHP and PROMETHEE will be
proven more accurate compared to the result of applying AHP or PROMETHEE
independently.

4. Research Design/Methodology

The experiment for calculation the PROMETHEE utilizes the D-Sight to determine the
best design from alternative designs. In the first stage, the criteria of AHP method will be
included as criteria in PROMOTHEE. The next step is to determine the expected metrics
value, maximum or minimum, for each criterion in accordance with reference
PROMOTHEE’s references. Based on the aggregated preference indices for each design,
we can calculate the net outranking flow and select the most suitable design.

A set of experiments were conducted upon the same software set. Weight set produced by
AHP’s pairwise comparison is used as default weights which are alterable during
experiments. Default preference function for all criteria is type 3 (linear) and each criteria
standard deviation is used as threshold. Since AHP does not support minimum-maximum
setting, this parameter is set to maximum for all criteria. An experimental tool has been
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developed with the possibility to alter weight criteria groups (encapsulation, inheritance,
polymorphism, and coupling).

5. Data/Model Analysis

There are many OO metrics have been developed that describe the applicability of good
OO properties within a software. Two most popular sets are utilized in this paper, i.e.
Metrics for Object Oriented Software Engineeering (MOOSE) [5] and Metrics for Object
Oriented Design (MOOD) [6]. Hierarchical structure of AHP criteria is shown for
MOOSE (Fig 1a) and MOOD (Fig 2b).
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Fig 1a. MOOSE hierarchical criteria Fig 1b. MOOD hierarchical MOOD

PROMETHEE | or partial ranking is achieved by computing alternatives’ strength and
weakness. Figure 2a depicts an example of PROMETHEE | diagram. PROMETHEE 11 or
complete ranking is achieved by calculating net flow for each of the alternatives by
reducing weakness from its strength. Figure 2b describes PROMETHEE Il diagram for
corresponding partial ranks in Figure 1.
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6. Limitations

The proposed method has been verified for a limited number of OO software which are
part of OO development library. Such library components are designed for high
reusability and hence embed the most complete features. In fact only part of the available
features are utilized in operational software system. Therefore, the applicability of OO
properties in software component library differs from the ones possessed by customized
component with limited resources such as in mobile platform.

International Symposium of 3 Washington, D. C.
the Analytic Hierarchy June 29 - July 2, 2014
Process



Mursanto, P., Arwin Halim / Combination of AHP and PROMETHEE for Measuring Quality of
Object Oriented Software Design

7. Conclusions

This paper proposes a systematic approach in determining relative quality over a number
of OO software design. This approach has combined AHP and PROMETHEE method to
specify the design. The main assessments in determining the best design are a clear
criterion and metric values of the alternative design. In our experiment, this step is
performed by AHP. Using PROMETHEE, we produce quantitative values to represent
software design quality, relatively one among the others. These values can be used to
rank quality among the softwares being evaluated.
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