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As new software development methods are introduced, we must examine how we carry out
software testing to understand whether our well-tried testing methods are still appropriate,
whether we need a new testing strategy for this new development method, or whether a mix
of new and old will be best. An example of a new approach over recent years has been the
introduction of UML (Unified Modelling Language) often as an adjunct to OO developments.
In this series of articleswe will ook at UML testing strategies, and we will provide some of
the answers to two frequent questions:

How does the use of UML affect testing?

How can testers use UML?

Let us start with three important points:

1. UML isrelatively new.

2. It provides developers with great flexibility in how they useit.
3. There are no off-the-shelf testing strategies.

For these reasons, our experience is that you have to work out atesting strategy specific to a
project using past experience and best practice. How will you do this?

In thisfirst article, we will show you how to set about designing your test strategy. We will
assume that you intend to develop atest strategy and a document following the IEE 829 Test
Documentation Standard Test Plan; in this article we will assume that we will only discuss
those parts of the test strategy where we have found specific lessons for UML Testing
Strategies. In other respects you will follow anormal 1EE 829 test plan structure.

Setting goalsfor thetest strategy

With any test strategy, you will find it useful to use a goal-based approach. Determine the
goals of the test strategy and have them agreed with the project manager, devel opers and
users before the project gets underway. These goals must complement those of the other
project staff; goal setting is agood way of finding out whether other project staff really know
what they are expected to achieve. Working on goals with the other project members helpsin
many ways. One advantage it hasis to help contain the wonderful natural human optimism
that anew tool or method will solve al our project problems; in this case that by picking up a
new development language it will solve past problems.

Note: UML will not turn poor analysts and programmers into
good ones; but used properly it can make good ones better.

DO THIS
Focus on the goals for the project and for testing, and test they are SMART goals —
Soecific, Measurable, Achievable, Realistic, Time-bound
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Doesn’t UML provide a strategy?

UML isastrategy freelanguage. Itisaset of models used for requirements engineering
through to design, coding, packaging and deployment. It does not describe processes or
lifecycle models — they have to be developed separately. The design and architectural models
are object-oriented; the higher-level requirement models can be but are often not.

Note: UML isrelevant to Non-OO as well as OO projects.

It is quite feasible to develop requirements using UML and implement them without using
O0.
UML says nothing about testing.

The de facto lifecycle model with UML is the Rational Unified Process or RUP. Of USorigin
it describes testing as the design and execution of tests after the Inception phase. There are
no testability inspections or reviews by testers of models duringlnception or later—a
significant weakness.

Identify UM L usage

Your first task isto identify the extent to which UML is being used on a project.

Onerisk, especially on an early UML project, is common to the adoption of any new
language, method or tool; that having learnt the language we only use a sub-set of it, and that
not very well. A great plus of UML isthat it isarich language with many static and dynamic
models that, when used properly, can give very good behavioural descriptions of a system.
These models complement each other and enable much crosschecking to find errors at the
review stages, where the economic leverage is greatest. The project will have greatest benefit
if the team uses UML models comprehensively.

DO THIS
Ask - how much is UML/OO and how much traditional development?
| dentify the UML and OO models that testers are going to have to work with.
| dentify the models the devel opers are going to use
If they propose not to use certain models that may be useful to testers, for example by
allowing cross check reviews, ask why.

The next task isto capture the proposed development lifecycle and determine who is doing
what testing. Identify the test processes you want to implement and want built into the
project lifecycle. Using theV model, i.e. test early and test often, will be economical, and its
spirit can be used in prototyping and evolutionary lifecycles aswell asin traditional
lifecycles. Here, you will have a great emphasis on reviewing r equir ements models, which
in UML are Use Case models and associated artefacts such as statechart diagrams,
scenarios and activity diagrams.

DO THIS
Build time and resource for these into your planning and your strategy
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Carry out arisk analysison UML and application knowledge

Next, you should perform arisk analysis focusing on two key questions:

1. Towhat extent is the application understood? In other words, is this application new to
the developers and/or the business, with al the risks associated with that scenario?

2. What level of maturity/capability have the developers achieved in using UML? In other
words, how likely isit that mistakes will be made?

Of course, there are even greater pressuresif the team is using a new language to build a new
application type — double trouble! At minimum testers need a clear expectation of how
developers plan to use UML. Some process review mechanism is needed because in practice
the planned approach could break down. Thisisarisk to document in the test strategy, the
mitigation being to have the processes reviewed.

DO THIS
If UML is new to the team, assume that the devel opment processes will be insecure and quite
error-prone and that part of the tester’ s remit is to identify error-prone processes as early as
possible.

Include Requirements Reviewsin the Strategy
Especidly if the team has low UML capability it is essential that testers be allowed to
review/inspect requirements models as they are generated.

For example, on one project we reviewed the first 20 Use Cases of 190 and found a high
error rate; on extrapolation we anticipated over 2000 errorsin the full Use Case model.
Feeding thisinfo back caused changes to the way the devel opers worked. Imagine the
outcome if so many errors went downstream; they would be built into the system’s design and
coding and would be a nightmare for testers.

This type of results can only be achieved by applying a strong review process on
requirements models as early as possible. Y ou need very probing rules and heuristics to drive
the reviews and identify the design errors.

Thetest strategy and your planning need to alow time and resource for these reviews.

By design we do not mean the application’s design, but the design of the requirements model

itself. The requirements model has to be designed and if analysts break those design rules

they may create major errorsthat end up in the architectural and systems design. At this

point you are reviewing the requirements model for Testability, and not second-guessing the

analysts models. If testability is poor then there are three outcomes:

1. Thedeveloperswill embed these errorsinto their systems design and on into the classes
and code and will not find them because they will not test for them.

2. Thetesterswill have inputsfor test analysis, design and execution that are lacking in
detail and are ambiguous, so it will be far harder for them to find these errors.

3. The downstream transmission of requirements/testability errors can jeopardise the project.

A magjor testing goal in any UML project concerns risk assessment, prevent or amelioration
around the requirements model.
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DO THIS
Include requirements reviews in the strategy

Common issuesto addressin your strateqy
A major issue in many projects concerns requirements capture and subsequent engineering.
Richard has worked on projects where requirements were initially captured using non-UML
models. Then the Use Case model was developed from them. This may lead to a number of
problems:

It isdifficult to ensure traceability between initial capture and the Use Case model.

It is difficult to match the use of the high level requirements and the UML requirements

(Use Case) model at different levels of testing

UML does not lay down a specific standard for use

Without traceability between artefactsit is difficult to identify when requirements change,
and if those changes have been reflected in the artefacts.

DO THIS
Include traceability rulesin the strategy including traceability between UML and non-UML
artefacts with related information

An example is that for acceptance and user testing the high level requirements are the
authority and the Use Case model is tested against them — thisis validation (Have we built
the correct system?). For this we have found that standard test techniques such as business
flow and transaction processing work well. However, we have aso found that testers can use
UML modelsto develop acceptance tests. For systems testing, the Use Case model isthe
authority —thisis verification (Are we building the system correctly?). Here, standard
techniques such as equivalence partitioning, boundary analysis and cause-effect are very
useful.

The point hereis that testers need a good working knowledge of UML not just to be able to
understand what the analysts and devel opers are producing, but also to review and critique
their models, and to use UML to model tests. Developing this knowledge is another strategy
element.

DO THIS
In the “ Saffing and Training Needs” section of the strategy / test plan (IEEE 829) note that
UML knowledgeisrequired or must be acquired

Another issueisthat developers have great freedom on how they use UML, which raises the
guestion of standards. A project needs standards on how UML will be used to ensure a
consistent approach. If standards are lacking then each analyst and developer islikely to
develop their own persona standard/process; we end up inaCMM level 1 situation. In the
absence of any off-the-shelf standards, another strategy consideration is how they will be
developed and agreed across the project groups.
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Some specific examples are with requirements models:

Much of the content of a Use Case is narrative language description of processing flows.
This presents the same problems as a “traditional” requirements document. It can be written
just as badly. Faced with a poor Use Case, you may have to convert narrative to flowcharts to
tease out problems. Use Cases do not guarantee better results unless used properly with other
UML models.

If the Use Case model is badly designed then all important pre and post conditions will be
vague and ambiguous. This creates a big problem for testers, as they cannot test for them
properly. Remember that UML can describe various dynamic behaviours. Use Case models
areoneview. UML contains statechart diagrams as another dynamic representation but the
genera advice in the UML community isthat developers only use them when thereis
complex state behaviour. In short thisisalicence not to use them. Our experienceis that
any non-trivial Use Case(s) point to state behaviour that we need to test. Developers need to
be made aware of this. For acceptance testing, state behaviour is not described at the
individual Use Case level but across many Use Cases that form a specific part of the
application. Analysts need to be aware that they must model this behaviour. Producing
statechart diagrams has one good benefit. 1f the Use Case model is badly designed the
analysts will have great trouble modelling the state behaviour because they will not be able to
specifically exactly all the conditions for entry, execution and exit of a state —and why?
Because poor Use Case design meant that pre and post conditions were never fully defined.

DO THIS
Set standards in the project for the use of static and dynamic representations of the
requirements, so that use cases are supported by acceptance level and program level state
diagrams

At this point another strategy consideration isthat of education of the testers and the analysts.
They haveto learn what testers want from UML and how testers will use their models. One
way to achieve thisis to send both analysts and testers on UML testing training. We
presented a course with such an audience. The analysts found it very helpful and it aided
communication between two groups that are often at loggerheads; the “my group is OK and
yoursis not” syndrome.

DO THIS
Include analysts and devel opersin test training programmes to ensure a common message

Conclusion

Because UML issimply a set of models to describe a system’ s behaviour any project using it
must already be able to:

1. Develop strategies, set goals and determine key metrics.

2. Defineitslifecycle and processes for devel opment and testing and have staff
trained and experienced.

3. Perform arisk analysis;, UML is both athreat and an opportunity.

If these elements are not in place UML will not solve the problem.
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In our next article, we will discuss developing a robust Testability review process for UML
requirements models to gain the leverage of testing very early in the lifecycle.
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