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Abstract

Quality issues such as … are often the determinants to the success and survival of  software systems.

By and large, the main focus of software metrics research on such issues has been on  numericallly measuring how well the delivered product performs against such issues. Difficulties with relying solely on this approach have been noted, including interpretation of numeric scores, wide variations in the scores as we move from one context to another. This paper proposes a goal-oriented approach to defining a model of software metrics, in which  a finer-grained analysis of  the system quality can be carried out,  hence providing intuitions behind the numeric scores when qualiteis are measured quantitatively, interactions between different quality factors can be analyzed in terms of system components , hence providing guidelines for  improving the system when metrcis indicates inadequacy of the system with respect to certain system quality.

1. Introduction

Quality issues such as … are often the determinants to the success and survival of  software systems.

By and large, the main focus of software metrics research on such issues has been on  numericallly measuring how well the delivered product performs against such issues. Difficulties with relying solely on this approach have been noted, including interpretation of numeric scores, wide variations in the scores as we move from one context to another. 
This paper proposes a goal-oriented approach to defining a model of software metrics, in which  a finer-grained analysis of  the system quality can be carried out,  hence providing intuitions behind the numeric scores when qualiteis are measured quantitatively, interactions between different quality factors can be analyzed in terms of system components , hence providing guidelines for  improving the system when metrcis indicates inadequacy of the system with respect to certain system quality.
2. Quality and Quantity

Qualitative process to decompose quality concerns, prioritize them, operationalize them, correlate them,

And evaluate them, all in consideration of domain knowledge and development knowledge.

Quantitative measurement of the system as a whole against a set of measurement criteria.

A set of numbers is obtained which would ideally reflect how well the system is perceived

by the concerned parties, such as users, developers, marketing people, etc.

These numbers are often in the most concise form and amenable for graphical analysis.

For this reason,  as in other disciplines of science, a lot of efforts have been put into quantitative

Metrics, but somewhat too soon at least for some types of NFRs.

With around a quarter decade of history of Software Engineering, such efforts tend to yield

Rather premature results and we seem to need a capability to do a much deeper analysis on NFRs

Before trying to achieve quantitative measures, which currently are often only illusive.

Here, the lack of intuition and inability to tailability, hence lack of validity, stems  from the

Missing gap firstly between the high level quality concerns (i.e., of the Softgoal Interdependency Graph)

And the lowest level of operationalization, and secondly between the Quality side of the graph and

The functional side of the graph.
3. A Complementary Approach

3.1. Qualitative process:

 to decompose quality concerns with as many iterations as needed, considering the particular needs of

the particular application domain. This is a  domain-specific clarification process.

During this process, the contributions of subgoals to their supergoals are marked down.

To prioritize them, for the purpose of resource allocation and conflict resolution.

To operationalize them, leading to design/imlementation components. As with system “-ilities”,

top level operationalized goals are decomposed with as many iterations as needed. 

To correlate them, both synergy and conflict, both between “-ilities” and operationalized goals and

Between operationalized goals.

And evaluate them, all in consideration of domain knowledge and development knowledge.

At this point, the evaluation is somewhat coarse-grained, and is intended to guide selection

Among alternatives.

3.2. Quantitative process

Quantitative measurement of the system as a whole against a set of measurement criteria.

NFRs are evaluated against a set of measurement criteria by several different groups of

People. For example, usability testing does this.

This set consists of the bottom level operationalized goals.

Numeric scores are mapped into one of the qualitative labels from the set {S, D, U}.

Here, the lack of intuition and inability to tailability, hence lack of validity, stems  from the

Missing gap firstly between the high level quality concerns (i.e., of the Softgoal Interdependency Graph)

And the lowest level of operationalization, and secondly between the Quality side of the graph and

The functional side of the graph.
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