Anatomy of a Test Assertion (V0.7)  

What is in a Test Assertion:

A test assertion (or TA) must always:

	Be uniquely identified by a test assertion identifier (TA id).
	Refer unambiguously the specification requirement(s) or normative statement(s) that it addresses.
	Identify a class of test assertion targets (or TATs). Such a target is an implementation or a part of an implementation of the referred specification.
	Assert a test condition that evaluates to “true” or “false” over a test assertion target. “True” means that the target exhibits the feature (a behavior or a property) described in the specification reference (2). “False” means the target does not exhibit the feature.


Note: In its concrete representation, a TA may omit some of these components provided they are implicit. For example, when several test assertions relate to the same target class, the latter may be described just once as part of the context where the TAs are defined, so that it does not need be repeated. Or, in some specifications where all requirements follow a similar pattern, it is often possible to straightforwardly derive the test condition from a requirement so that it does not need to be explicitly stated every time. 

Example:  A specification contains the following statement: 

“[requirement 101] A widget of medium size MUST be of cylindrical shape and have a red button on top.”

There are actually two requirements here that can be tested separately:
	A medium-size widget MUST be of cylindrical shape.

A medium-size widget MUST have a red button on top.

Because of this it is possible to write two test assertions:

TA id: widget-TA1
Target: medium-size widget
Reference: requirement 101, part 1
Condition: the widget is of cylindrical shape

TA id: widget-TA2
Target: medium-size widget
Reference: requirement 101, part 2
Condition: the widget has a red button on top

Several observations can be made on the previous example.

Observation #1:  The granularity of a test assertion is an arbitrary decision. A single TA instead of two could have been written here, with the test condition: “the widget is of cylindrical shape AND has a red button on top”.  This choice will later have an impact on a test suite written for verifying the conformance of widgets: with a single TA, a test case derived from this TA will not be expected to distinguish between the two failure cases. Using two TAs - one for each sub-requirement - will ensure that a test suite can assess and report independently about the fulfillment of each sub-requirement. Other considerations such as the nature of tests implied, the reuse of a TA in different conformance profiles, may also lead to adopt “fine-grained” instead of “coarse-grained” test assertions. Usage considerations will dictate the best choice here.

Observation #2:  The test condition is worded as a statement, not as a requirement (the MUST keyword is absent). It has a clear Boolean issue: either the statement is true, or it is false. The case of other specification keywords such as SHOULD, MAY, etc. is examined later.

Observation #3: The target is defined here as “medium-size widget”. It could have been defined as just “a widget”. This would have been a quite natural decision if the specification requirement had been worded as: “[requirement 101] If a widget is medium size, then it MUST be of cylindrical shape and have a red button on top.” In this case we could have had instead of the test assertion “widget-TA1” (and similarly for widget-TA2):

TA id: widget-TA1b
Target: widget
Reference: requirement 101, part 1
Condition: if the widget is medium-size, then it is of cylindrical shape

The target class is now broader, but the Condition part is really of interest only for a subset of this class (the medium widgets). Usage considerations should again drive the decision here: a test suite that is designed for verifying all widgets, and does not assume a prior classification of these in small / medium / large sizes, would be better off with TAs that only use “widget” as target, such as widget-TA1b. (Note that from a logical viewpoint, the Condition value is still “true” for widgets that are NOT medium size, meaning the addressed requirement is technically fulfilled, in spite of its irrelevance.) On the other hand, if a prior classification exist, a test case implementing widget-TA1b will uselessly repeat the “size” test.

Observation #4: The test condition is worded in an abstract way, still close to the level of detail given in the specification. No indication is given on what kind of test procedure will be used (how to determine the cylindrical property, etc.), nor on the detailed criteria for the condition evaluation (e.g. what kind of red pigments are acceptable to determine a “red” color.)  Such details are normally left to the test cases that can be derived from above test assertions. These test cases will determine the precise criteria for conforming to the specification. However, if a conformance clause exists that defines precise criteria for interpreting the “red” color requirement, then a TA may use these criteria in its test condition. Such a TA must then refer not only to the specification requirement in its Reference element, but also to the conformance clause that introduces these criteria.

[remaining in this section: 
	the case of pre-requisite / qualifier optional TA element, that could be illustrated on the “medium-size”  property.

The case of optional but normative statements SHOULD/MAY.
	…]



	


