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Running A Software Test

e Test setup
— SUT program state
— Datavalues
— System environment

¢ Run test exercise

* Capture/compare actual
with expected results
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Expanded Testing Model
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Fully Automated Software Tests

« Able to run two or more specified test cases
« Ableto run a subset of the automated test cases
« No intervention needed after launching tests

¢ Automatically set-up and/or record relevant
test environment

* Runtest cases

* Capturerelevant results

« Compare actual with expected results
* Report analysisof pass/fail
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Testing With An Oracle
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Deterministic Strategies
Parallel function
— previous version
— competitor

— standard function
— custom model

Inverse function

— mathematical inverse

— operational inverse (e.g. split amerged table)

Useful mathematical rules (e.g. sin?(x) + co(x) = 1)
Saved result from a previous test. (Consistency test)
Expected result encoded into data (SVD)
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Oracle Characteristics

» Completeness of information

» Accuracy of information

» Usahility of the oracle or of its results
* Maintainability of the oracle

e Complexity

» Temporal relationships

* Costs
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Oracle Strategiesfor Verification
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‘No Oracle’ Strategy

Easy to implement

Tests run fast

Only spectacular errors are noticed

False sense of accomplishment
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True Oracle

* Independent implementation

» Coverage over domains
— Input ranges
— Result ranges

e “Correct” results
» Usualy expensive
* Never “Complete”
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Consistency Strategy

« A/B compare
Check for changes

» Regression checks
— Validated
— Unvalidated

* Alternate versions or platforms

* Foreign implementations
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Self-Referential Strategy

» Embed resultsin the data
* Cyclic dgorithms

* Shared keyswith algorithms
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Choosing / Using a Heuristic

* Rulesof thumb
— similar results that don’t always work
— low expected number of false errors, misses
* Levels of abstraction
— General characteristics
— Statistical properties
* Simplify
— usesubsets
— break down into ranges
— step back (20,000 or 100,000 feet)
¢ Other relationships not explicit in SUT
— date/transaction number
— one home address
— employee start date
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Choosing Which Strategy

* Decide how the oraclefitsin
* |dentify the oracle strategy or combinations

* Prioritize testing risks
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Summary

» Automated tests can be powerful
» Test oracles are criticd factorsin
making good automated tests

There are different types of test @
oracles available

 There are many waysto emplo
test oracles
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