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Abstract. In this paper we discuss how software quality assurance is realized in
Rational Objectory. Although much support is given through guidelines and
checkpoints, the tool fails to provide clear goals and metrics for quality assess-
ments and it only partially supports the phases in a measurement program.

1. Objectory

One of the requirements for integrated CASE-environments is the support of both
management and technical metrics that can be used to improve the software process
and the software artifacts [3]. Measurement is an important constituent of software
quality assurance as to reach the higher maturity levels in the Capability Maturity
Model [7]. At level 4, one of the key process areas is Software Quality Management,
i.e. a comprehensive measurement program is applied to the software products in or-
der to develop a quantitative understanding of the quality of the project’s software
products and achieve specific quality goals. The Rational Objectory CASE tool [9]
supports the software development process as developed by Jacobson et al. [5;6].
Objectory claims to encourage objective on-going quality control. In this paper, we
discuss how Software Quality Management is realised in the Objectory Process. This
evaluation is based on documentation provided along with the tool. The process is
described as a full lifecycle software engineering process. It is a use-case driven, ob-
ject-oriented process. A use case is defined as a specification of actions, including
variants, which a system can perform, interacting with an actor of the system. Objec-
tory divides one development cycle in four consecutive phases: inception, elaboration,
construction, and transition. The process is composed of four engineering process
components: requirement capture, analysis/design, implementation and test, and three
supporting components: management, deployment and environment.
Quality assurance in Objectory is realised through guidelines and checkpoints. In each
process component there are several lists with checkpoints. As exemplification we
will quote some concrete checkpoints related to use cases:
1. Have you found all the use cases? Those you have found must be able to perform

all system behaviours; if not, some use cases are missing.
2. Is the division of the model into use-case packages appropriate? Does the packag-

ing make the model more simple and intuitive to understand and maintain?
3. Do the use cases have unique, intuitive, and explanatory names so that they cannot

be mixed up at a later stage? If not, you change their names.
4. Are any use cases overly complex? If you want your use-case model to be easy to

understand, you might have to split up complex use cases.
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5. Does the flow of the use case proceed naturally over the participating objects, or
are there things that need to be made smoother?

2. Evaluation

The much used Factor-Criteria-Metric software quality model of McCall considers
three categories of factors according to product operation, product revision and prod-
uct transition [2]. These factors are among others correctness, maintainability, test-
ability and reusability. For each factor there are criteria as completeness, consistency,
simplicity, conciseness, expandability, self-descriptiveness and modularity. Next,
criteria are associated with sets of low-level, directly measurable attributes (both
product and process). In the table below we relate some quality criteria with the
checkpoints quoted in the previous section. Moreover we mention some candidate
metrics.

checkpoint criteria metric
1 completeness % system behaviours covered by use cases
2 modularity cohesion; coupling
3 self-descriptive-

ness
# non-unique names in glossary
% names of three or more syllables

4 simplicity McCabe complexity of sequence diagram

For checkpoint 2, it is suggested to elaborate metrics for cohesion and coupling [2].
These metrics have to be adapted to use cases. There are checkpoints for which it ap-
pears difficult to define a metric, as in checkpoint 5 (naturally, smoother). The sim-
plicity (or oppositely the complexity) of use cases, i.e. checkpoint 4, could be quanti-
fied with convential metrics such as the McCabe cyclomatic complexity number de-
rived for the control flow in the sequence diagram of a use case. The complexity
could also be expressed with simple size metrics, such as the number of uses and ex-
tends-relationships. The Objectory checkpoints could be improved by an explicit de-
scription of the metrics to be used [4].
Metrics should be part of a quality assurance plan, in which they are related to soft-
ware quality goals. A software quality characteristic may be set as goal to be achieved
in the software development process. Metrics should be selected to enable the assess-
ment of successfully achieving these goals. Goals may be set from different view-
points (user/customer, development engineer, support engineer) or from different lev-
els (engineer, project, division, company). In order to relate goals with metrics, the
Goal-Question-Metric (GQM) paradigm has been introduced ([1], discussed in [2]). A
goal raises several questions, each with a set of metrics. In Objectory there is no ex-
plicit statement of various - possibly conflicting - goals to be achieved.
There are several phases in a measurement program to support quality assurance [8]:
the assessment of the context for the measurement, the formulation of the measure-
ment goals and the metrics (cf. GQM), the collection and storage of measurement
data, the analysis of the data, and finally the interpretation in order to give feedback
and facilitate quality improvement of process and products. The goals can be defined
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with a template, which includes the object of measurement, the purpose, the quality
focus, the viewpoint and context of the measurement [2]. The interpretation of data
should to be founded on baseline values and threshold values for metrics. There must
be models with hypotheses, which describe the relation between the measured attrib-
utes and the quality factors, both for defining the goals and metrics and for the analy-
sis and interpretation of the data. For example, a goal is to minimalize the maintain-
ability effort in a project - i.e. the quality focus - from the viewpoint of the support
engineer. Object of measurement is the set of use cases used in the development of
the software. One of the questions is given in checkpoint 4. A metric is McCabe cy-
clomatic complexity of the control flow in the sequence diagram. A hypothesis is that
use cases with complexity larger than 10 should be split into sub use cases in order to
reduce the maintainability effort. The hypotheses and the thresholds should be vali-
dated in the context of the actual improvement of the ongoing project.

3. Conclusion

The Rational Objectory CASE tool provides comprehensive support to the software
development process. Quality assurance is an integral part of this process through
templates for guidelines and many checkpoints to check the quality of artifacts to be
delivered in each phase. However, there are no clear goals defined for which metric
values are to be collected. Most given checkpoints are rather subjective. Models for
the interpretation of measurements are not provided. The GQM paradigm could pro-
vide a framework for making goals and interpretation models explicit as part of the
measurement plan. The Objectory CASE tool is already linked with a number of other
tools, such as tools for visual modelling and requirements management. Objectory
could be improved by a linkage to quality assessment tools that supports – if possible
automated - data collection, storage, analysis and interpretation of quality metrics.
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