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Motivation

Probably everyone has an idea about the meaning
of quality. However, when it comesto qudlity in the
real world, i.e. in conjunction with a software
development project, disagreements between the
persons involved often lead to further problems.
Especidly in the case of customer complaints about
faults in a software product, it seems to be unclear
not only what the requirements are, but also if the
software has the ,right* characteristics with regard
to these requirements. This article ams to reduce
the confusion arisen about quality, requirement and
characteristic.

I ntroduction

Only when the requirements are defined in
conjunction with the characteristics that are relevant
for quality, it is possible to measure software
quality. We have learned from experience that it is
neither possible to give a standard recipe to
overcome “software’s chronic crisis’ [2], nor the
deadlock can be broken easily that evolves in many
projects because of short-term and hectic activities
of error correction to solve acute quality problems
to the debit of long-term and well-panned methods
to “produce” quality. Nevertheless, one main
concept for quality can be presented here.

To explain quality the definition of the
International Standardization Organization (1SO)
is a basis but over and above that, software
engineering techniques are used later to provide an
object oriented model for the context in which
quality, requirements and characteristics occur. It
can be shown that even in scientific literature and
standards the understanding of quality is neither
uniformed nor consistent, so that the given
definition can help especialy when standards are
interpreted and applied.

Definition of quality

Standards shall and can help to define terms like
quality [9]. Nevertheless, the means of expression
used in standards are often not appropriate for the
practice. This is aso true for the definition of the
SO 8204 for quality: , Totality of characteristics of
an entity that bears on its ability to satisfy stated
and implied needs.” [3]. That means. We require a
quality software product to have certain
characteristics that are related to requirements (of
the user) and satisfies them.

It is clear that the par requirement and
characteristic plays a centra role in the definition

of quality. Therefore, an object oriented model* con-
tributes to a better understanding for these notions.
Figure 1 shows a software product, which is to fulfill
requirements in having appropriate characteristics [10].
The existence of relationships between requirements and
characteristics makes statements about the quality of a
product possible.
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Fig. 1. Relationship between requirements and
characteristics in conjunction with quality [10]

Problem of theterm Quality

Despite the standardized 1SO definition of quality, it can
be shown that scientific literature lacks consistency and
unity regarding the usage of the terms requirement and
characteristic. Examples of this heterogeneity are terms
like feature, attribute and characteristic [11] [12].
Unfortunately, standards like 1SO 9001 [4], SO 15504
[7] and the German V-Moddll 97 [1] (similar to DoD
MIL-STD-498) give reason for further criticism.

Let's take the 1SO 9001 as an example: Because of
the reference to the | SO 8204, it can be assumed that the
terms requirement und characteristic are often used. This
is the case when it comes to requirements, but the stan-
dard does not give any information about characteristics,
e.g. chapter 4.10 (Inspection and testing), which is quite
astonishing in the face of the definition of quality.

The following example will show that it is possible to
describe the management of requirements and
characteristics in the software development process to
determine the quality of a software product.

Example: Quality I nspection

This example shows an important process that is a part of
quality management: The dtatic analytica quality
measure “inspection of the user interface”. It takes up the
central concept that certain characteristics of the user
interface (e.g. list box, push button) are to be checked
against the requirements that can be ergonomic
requirements of the 1SO 9241-10 [6]. According to the
quality definition, the precondition for any inspection is
the assignment: The characteristics have to be assigned

LItisleft open, if the model uses classes in means of the object-
oriented paradigm. Important is here that a technical term is brought
into a context. This terminus oriented notation is used in [6].



to the requirements they are able to fulfill.

At first, a presentation of somerequirements and
the assigned characteristics prepare for the in-
spection. Figure 2 demonstrates the existence of the
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Fig. 2: Example for a requirement
and characteristics

requirement “Conformity with user expectations’
[6]. The consistency of the didog layout is
necessary. The characteristic “position of push
buttons for dialog navigation” can help to fulfill this
requirement and therefore it is assigned.

The inspection is to check the characteristic
“position of push buttons’ of different windows
against the requirement “Conformity with user
expectations’, i.e. in al windows we expect push
buttons with the same or analogous functionality of
interaction at the same position. The “OK” button
(i.e. “save & exit”) is such an interaction element
and occurs in many dialog windows.

The windows belong to the product Microsoft®
Word for Windows 2000 ? (see Fig. 3 and 4). Push
button positions are the values of the characteristic.
They indicate a difference: Window ,,Language"
places the ,OK” button on the left side of the
,Cance” button, while window ,Columns’
contains the button on top of the other, i.e. the
inspection has found an error, because the assessed
characteristic is not able to fulfill the requirement
“Conformity with user expectations’ which results
in the statement: The quality of the diaogs is
deficient with regard to the requirement.

This example has shown how to userequirement
and characteristicin conjunction with an inspection

Conclusion

Software quality is the existence of characteristics of a
product which can be assigned to requirements. In
addition to this, we have to look at the characteristics that
are not related to requirements. Characteristics, which
reduce the software quality (contra-productive) and
.heutral“ characteristics, which are not relevant for
quality. It is clear that not only the presence of
characteristics is important, but also the absence of these
contra-productive characteristics.

Hopefully in the literature and standards a more uni-
fied and consistent usage of the term quality can be found
in the future. Experiences with the quality concept pre-
sented here are positive, because the personnel involved
in a development project relies on a common
terminological fundament.
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