What is a test assertion?

· A test assertion is a statement of behavior, action or condition that can be measured or tested. 

· Each is an independent, testable statement of requirements in the specification(s). 

· Assertions are derived from the specification and can be mapped to it. 

· In the simplest case, an assertion may simply consist of text from within the specification. 

· Assertions provide a normative foundation from which one or more test cases can be built. 

· Several test assertions may be needed to cover a single requirement 

· One test assertion may cover several requirements 

· Requirements covered may belong to more than one specification. 

· Sometimes an assertion is included which is not testable: 

· it acts as a placeholder to represent a requirement not considered testable 

· it should be clear that testing of this assertion is not expected 

· comments about an assertion such as whether it is testable are termed 'meta-data' 

· meta-data comments can provide a bridge between assertion(s) and test(s) 

· Test assertions occupy a lower level to a conformance clause and may be referred to in such clauses. 

· The relationship of test assertions to conformance clauses is as follows: 

· Conformance clauses 

· group together statements about specification information such as 

· which parts of the specification are normative or informative 

· the use of keywords such as MUST, SHOULD, MAY, etc. 

· may take the form of compatibility requirements which run into pages and may include details such as 

· which parts of the specification must be implemented for certain conformance levels 

· whether subsets or supersets may be implemented 

· whether a particular test harness must be used for testing 

· whereas test assertions are typically presented as lists of singular, atomic statements more limited in scope and purpose. 

· A conformance clause rule might make reference to one or many test assertions, the test assertions being analogous to leaves on a tree of which the conformance clauses are the main trunk and branches. 

Benefits of test assertions

· Test Assertions improve specification quality by helping to uncover inconsistencies, ambiguities, gaps, and non-testable statements in the specification especially around corner cases and exception conditions. This then provides for a tighter specification. 

· If not developed by the specification authors, test assertions should be reviewed and approved by them. 

· Best results are achieved when assertions are developed in parallel with the specification. This improves quality and time-to-deployment of specifications. 

· On the other hand, writing a set of test assertions can be the best starting point for a testing team to write a test suite for a specification. 

· Facilitate and promote the development of conformance tests and testing tools. 

· Encourage the early development of conformance tests that can be used during implementation. 

· Simplify the distribution of the test development effort between different organizations while maintaining consistent test quality. 

· Improve confidence in the resulting tests as a measure of conformance. 

· Enable coverage analysis (estimating the extent to which the specification is tested). 

Coverage analysis

[Editorial note: TO DO - possible reduction / editing of this section]

· Partition the specification - 

· by feature, language elements, logical sections, or even paragraphs or pages. 

· Define coverage goals for each section. 

· What test-development resources are available? 

· How critical is it that each section is thoroughly tested? 

· Consequences for incompatible implementations due to low test coverage? 

· For each partition, provide a mapping between testable assertions and test coverage. 

· Measure or estimate the extent to which each area of the specification has been tested. 

· Coverage measurements can be expressed in both breadth and depth terms. 

· Breadth measurements are relatively simple to derive. 

· What percentage of assertions are covered by at least one test? 

· Depth measurements are more subjective. 

· Estimate how thoroughly each assertion is tested. 

· Different coverage goals for different areas of the specification may be appropriate. 

· First cover each feature at a minimal level (breadth-first). 

· Then focus on providing deeper coverage 

· in areas that are more difficult to implement, 

· where incompatible implementations are more likely, 

· where the consequences of incompatibility will be more severe. 

· Provide a coverage report with the test suite. 

· At a minimum, a simple mapping of tests to areas of the specification. 

· Preferably include counts and averages of the number of tests associated with different areas. 

· Coverage reports help users of the test suite understand its strengths and weaknesses. 

