
SO 
YOU THINK  
YOU CAN TEST?



Working in a remote team of three software engineers, able to offer outsourcing and consulting services, 
leadership of development teams and code reviews. Managing everything from application architecture to 
infrastructure. Delivering projects that are documented, covered with tests, with automated provisioning of local 
development virtual machines and production servers.
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HELLO



WHY WE  
NEED TESTING?



ARE WE 
SOFTWARE TESTERS? 



AND YET  
WE KEEP ON SAYING  
WE WRITE TESTS…



WHERE CAN I GET  
MORE OF THOSE 
TESTS?



HOW DO I KNOW  
HOW GOOD ARE 
MY TESTS?



CODE COVERAGE



CODE COVERAGE



CODE COVERAGE



CODE COVERAGE



CODE COVERAGE



20 > 80





MUTATION  
TESTING



METHOD SIGNATURES 
BINARY ARITHMETICS 
BOOLEAN SUBSTITUTION 
CONDITIONAL BOUNDARIES 
NEGATED CONDITIONALS 
INCREMENTS 
RETURN VALUES 
LOOPS 
SORTING 
LITERAL NUMBERS 
…

MUTATORS



METHOD SIGNATURES 
BINARY ARITHMETICS 
BOOLEAN SUBSTITUTION 
CONDITIONAL BOUNDARIES 
NEGATED CONDITIONALS 
INCREMENTS 
RETURN VALUES 
LOOPS 
SORTING 
LITERAL NUMBERS 
…

MUTATORS

public	function	
protected	function	

protected	function	
private	function



METHOD SIGNATURES 
BINARY ARITHMETICS 
BOOLEAN SUBSTITUTION 
CONDITIONAL BOUNDARIES 
NEGATED CONDITIONALS 
INCREMENTS 
RETURN VALUES 
LOOPS 
SORTING 
LITERAL NUMBERS 
…

MUTATORS

$a	+	$b	
$a	-	$b	

$a	*	$b	
$a	/	$b



METHOD SIGNATURES 
BINARY ARITHMETICS 
BOOLEAN SUBSTITUTION 
CONDITIONAL BOUNDARIES 
NEGATED CONDITIONALS 
INCREMENTS 
RETURN VALUES 
LOOPS 
SORTING 
LITERAL NUMBERS 
…

MUTATORS

true	
false	

&&	
||



METHOD SIGNATURES 
BINARY ARITHMETICS 
BOOLEAN SUBSTITUTION 
CONDITIONAL BOUNDARIES 
NEGATED CONDITIONALS 
INCREMENTS 
RETURN VALUES 
LOOPS 
SORTING 
LITERAL NUMBERS 
…

MUTATORS

>	
>=	

<=	
<



METHOD SIGNATURES 
BINARY ARITHMETICS 
BOOLEAN SUBSTITUTION 
CONDITIONAL BOUNDARIES 
NEGATED CONDITIONALS 
INCREMENTS 
RETURN VALUES 
LOOPS 
SORTING 
LITERAL NUMBERS 
…

MUTATORS

==	
!=	

>	
<=



METHOD SIGNATURES 
BINARY ARITHMETICS 
BOOLEAN SUBSTITUTION 
CONDITIONAL BOUNDARIES 
NEGATED CONDITIONALS 
INCREMENTS 
RETURN VALUES 
LOOPS 
SORTING 
LITERAL NUMBERS 
…

MUTATORS

++	
--	

--		
++



METHOD SIGNATURES 
BINARY ARITHMETICS 
BOOLEAN SUBSTITUTION 
CONDITIONAL BOUNDARIES 
NEGATED CONDITIONALS 
INCREMENTS 
RETURN VALUES 
LOOPS 
SORTING 
LITERAL NUMBERS 
…

MUTATORS

return	42;	
return	-42;	

return	$this;	
return	null;	

return	foo();	
foo();	return	null;



METHOD SIGNATURES 
BINARY ARITHMETICS 
BOOLEAN SUBSTITUTION 
CONDITIONAL BOUNDARIES 
NEGATED CONDITIONALS 
INCREMENTS 
RETURN VALUES 
LOOPS 
SORTING 
LITERAL NUMBERS 
…

MUTATORS

break;	
continue;	

foreach	($array	as	$element)	
foreach	([]	as	$element)



METHOD SIGNATURES 
BINARY ARITHMETICS 
BOOLEAN SUBSTITUTION 
CONDITIONAL BOUNDARIES 
NEGATED CONDITIONALS 
INCREMENTS 
RETURN VALUES 
LOOPS 
SORTING 
LITERAL NUMBERS 
…

MUTATORS

$a	<=>	$b		
$b	<=>	$a



METHOD SIGNATURES 
BINARY ARITHMETICS 
BOOLEAN SUBSTITUTION 
CONDITIONAL BOUNDARIES 
NEGATED CONDITIONALS 
INCREMENTS 
RETURN VALUES 
LOOPS 
SORTING 
LITERAL NUMBERS 
…

MUTATORS

0	
1	

1.0	
0.0



MUTATIONS



MUTATIONS



MUTATIONS



MUTATIONS



WHAT NOW?



RUN TESTS
KILLED 
ESCAPED  
UNCOVERED 
FATAL ERROR 
TIMEOUT



METRICS
MUTATION SCORE INDICATOR 
$defeatedMutants	/	$totalMutants;	

MUTATION CODE COVERAGE 
$coveredMutants	/	$totalMutants;	

COVERED CODE MUTATION SCORE INDICATOR 
$defeatedMutants	/	$coveredMutants;	



PROS & CONS
DAILY USAGE 
CI 
NEW INSIGHTS

FORGET 100% 
SLOW



CAN I HAS?







PROPERTY  
BASED  
TESTING



RANDOMNESS  
EVERYWHERE



SCALAR 
COLLECTION 
COMPOSITE 
DOMAIN-BASED

GENERATORS



SCALAR 
COLLECTION 
COMPOSITE 
DOMAIN-BASED

GENERATORS

public function testAllGoodNumbers() 
{ 
    $this->forAll( 

 Generator\nat(), 
 Generator\pos() 

    ) 
        ->then(function ($a, $b) { 
            $this->assertTrue(); 
        }); 
}



SCALAR 
COLLECTION 
COMPOSITE 
DOMAIN-BASED

GENERATORS
public function testAllGoodArrays() 
{ 
    $this->forAll( 

Generator\associative([ 
    'natural' => Generator\nat(), 
    'positive' => Generator\pos() 
]) 

    ) 
        ->then(function (array $array) { 
            $this->assertTrue(); 
        }); 
}



SCALAR 
COLLECTION 
COMPOSITE 
DOMAIN-BASED

GENERATORS
public function testAllGoodVectors() 
{ 

$this->forAll( 
    Generator\vector( 
        2, 
        Generator\suchThat( 
            function ($n) { 
                return $n > 42; 
            }, 
            Generator\choose(0, 50) 
        ) 
    ) 
) // ... 

}



SCALAR 
COLLECTION 
COMPOSITE 
DOMAIN-BASED

GENERATORS

public function testAllGoodDates() 
{ 
    $this->forAll( 
        Generator\date("1994-05-30", "now") 
    ) 
        ->then(function (\DateTime $date) { 
            $this->assertTrue(); 
        }); 
}



IT SHRINKS?



REPRODUCE  
RANDOMNESS



PROS & CONS
FORCES SPECIFICATION 
DOCUMENTS HOW YOU TESTED 
CI

HARD 
AGAIN CI 

SIMPLE SPECS LOOK LIKE COPY&PASTE
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QUESTIONS?

luka.muzinic.net/talks



KTHXBAI
Photos by Les Anderson, Joshua Earle, Ian Espinosa and Tom Roberts on Unsplash 


