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Up-front Confessions

- Some of this material is not universally
accepted, but none of it Is purely my
iInvention.

- My focus Is on xUnit, particularly junit
and and FlexUnit.

- No experience In unit testing Ruby.



What are Anti-Patterns?

-Pattern: nNa gener al
commonly occurring problem in software
d e si gWikipedia

~Antr-Pattern: na des.]I
be commonly used but Is ineffective
and/ or counterproidu
Wikipedia

. Examples
BSpaghetti code
BGod Object
BError hiding



Unit Testing

- xUnit

BTests generally implemented in subclasses of
estCase class

BTest cases are generally named like *Test

BTest cases have multiple test methods
Java signature: public void testNAME();

AS signature: public function
testNAME():void,;

BOptional methods

setUp(): common setup code common to all or most
tests.

tearDown(): clean up code T release resources,
reset shared or static objects/data to predictable
state (more on this later).




Unit Testing Process Anti-

Patterns

(Not really anti-patterns, but bad
practices.)

1.No unit tests

2. Insufficient unit tests

3.Unit tests as an afterthought

4. Failure to maintain unit tests

5. Treating unit tests as second-class code

Bullets 3-5 are breeding grounds for bad
Unit Tests.



Unit Tests are Code

. Non-shipping code should have same
guality standards as shipping code

. All code, including Unit Test code, should
be

BClear

BConcise

BMaintainable

BReliable

BConsi stent : Aunit f or mi

symbology, appearance, and terminology
wi t hi niT Wikipsaeal f . 0



Long, complex unit tests

Symptoms:

B Complex setup

B Many steps to carry out the test procedure
B Multiple assertions

Negatives:

BHard to understand and thus hard to maintain

BDoesnot serve wel |l as doc
under test

B Difficult to tell what it tests
B Prone to bugs in the test itself
B Such tests are generally not DRY

B Multiple asserts in one test cause one failure to be
hidden by another


http://www.ibm.com/developerworks/opensource/library/os-junit/

Long, complex unit tests

. Solutions:

BSeparate tests into multiple tests with as few
asserts as possible (one, ideally)

BENncapsulate data to test in helper classes

( )

BMove common setup code to setUp() method
BTest one behavior at a time
BEXxtract shared code into methods:

private function expectError(f:Function, args:Object):void {
try {
f.call( null, args);
Assert.fail( "Expected StudioParsingError");

}
catch (error:StudioParsingError) {


http://www.ibm.com/developerworks/opensource/library/os-junit/

More Anti-Patterns

Happy Path Tests

B Only testing the standard use cases

B Always test boundary cases and expected exceptions
Generic Test Names

Btestl, test2, &

B Tests should bear precise descriptive names.
Examples from code | O0Ove w

testThat IsGeneratedAs WhenFollowedBy O ()
1 Yes, Java supports Unicode in method names!

testThatCustomSubstitutionsCanWorkOnMultipleInstances()
testThatNeedsCleaningReturnsFalseWhenSecondaryScriptisCorrectAndClean()

Combining unrelated tests in one TestCase class



Testing Internal State

. Encapsulation is violated in order to
Inspect internal state.

. Rules this violates:

BAlways test the contract of an interface,
not the particul ars
Implementation

BAvoid adding functionality to or exposing
details of a class just for ease of testing.




Testing Internal State, Example

- Example from

. Testing an implementation of Stack
with methods
Bvoid push(Object);
BODbject pop();

. Typical implementation:

public class Stack {
private List elements;

public void push(Object _element) {
elements.add(_element);
}
}


http://www.ibm.com/developerworks/opensource/library/os-junit/

Testing Internal State, Example

. One possible test of push():

public void testPushHappyPath() {
Stack stackUT = new Stack();
Object expectedElement = new Obiject();
stackUT.push(expectedElement);
List elements = stackUT.getElementsList();
assertEquals(1, elements.size());
assertEquals(expectedElement, elements.get(0));

}
. Exposes internal details of Stack class



Testing Internal State, Example

. Instead, test the contract of the Stack
class:

Bpush(x); pop() == x

Bpush(x); push(y); pop() ==y

Bpush(x); push(y); pop(); pop() == X

Bpushpop == delicious frozen confection

Betc.

. For example:

public void testPushPop() {
Stack stackUT = new Stack();
Object expectedElement = new Object();
stackUT.push(expectedElement);

assertEquals(expectedElement, stackUT.pop());
assertTrue(stackUT.isEmpty());




Even More Anti-Patterns

Mutable static data and variables (in tests or
classes under test)
BlLeads to elusive bugs in the tests themselves

BCan cause different results when tests run in
different orders

. Slow tests

Relying on external resources

BLike:

Remote servers
Database systems

BSolution:

Refactor code under test to abstract the resource
Implementations

Mock resources



RN Vo

Fragile tests

BRel il es on 1 nci dent al de
Implementation

BExamples:
String comparisons of output text
Comparing XML output
Floating-point comparison

. Tests without assertions

BJust tests whether an operation completes
without error

BConfusing to maintainers

BFragile since error-handling in class under test
might change



