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@Test

public void test() 
{

}

int x = 2;
int y = 2;
int result = x + y;
assertEquals(4, result);



@Test

public void test() 
{

}

DateTime var3 = var1.toDateTime(var2);

DateTime var4 = var3.minus(var0);

TimeOfDay var2 = new TimeOfDay();

YearMonthDay var1 = new YearMonthDay(var0);

int var0 = 10

DateTime var5 = var4.plusSeconds(var0);
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Fitness

public int gcd(int x, int y) {
  int tmp;
  while (y != 0) {
    tmp = x % y;
    x = y;
    y = tmp;
  }
  return x;
}



Fitness

public int gcd(int x, int y) {
  int tmp;
  while (y != 0) {
    tmp = x % y;
    x = y;
    y = tmp;
  }
  return x;
}



GA vs MOSA

• Why not using MOSA?
“Reformulating Branch Coverage as a Many-Objective Optimization Problem,” 
Panichella, Kifetew, and Tonella, ICST 2015.

• Various criteria 
Line Coverage, Branch Coverage, Exceptions, Mutation testing, Method-Output, 
Top-Level Methods, No-Exception Top-Level Methods, Context Branch.

“Combining Multiple Coverage Criteria in Search-Based Unit Test Generation,” 
Rojas, Campos, Vivanti, Fraser and Arcuri, SSBSE 2015.

• DynaMOSA
“Automated Test Case Generation as a Many-Objective Optimization Problem 
with Dynamic Selection of the Targets,” Panichella, Kifetew and Tonella, TSE 2017.



Contributing Features

• Time budget management
Search: 50% of time, Remaining phases (initialisation, minimisation, generating 
assertions, removing flaky tests, writing tests in disk): 10% of time each.

• Dynamic seeding of constant values
“Seeding strategies in search-based unit test generation,” Rojas, Fraser and Arcuri, 
STVR, 2016.

• Test archive
“A detailed investigation of the effectiveness of whole test suite generation,” Rojas, 
Vivanti, Arcuri, and Fraser, EMSE, 2017.

• Mocking objects, private fields access,…
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SBST’17 Competition
Flaky Tests
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SBST’17 Competition
Branch Coverage vs Manually-written Tests
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SBST’17 Competition
Mutation Scores vs Manually-written Tests
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Test Readability

“Developers	read	test	cases	77%	of	the	
total	3me	they	spend	in	them”

—“When,	How,	and	Why	Developers	(Do	Not)	Test	in	Their	
IDEs,”	Beller,	Gousios,	Panichella,	and	Zaidman,	FSE	2015.



Why Test Readability Matters?

• Less human effort
• More understandable tests
• More maintainable tests
• More maintainable software 

Software quality



What Makes a Test Readable?

—“Modeling	Readability	to	Improve	Unit	Tests,”	Daka,	
Campos,	Fraser,	Dorn,	and	Weimer,	FSE	2015.
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Naming Generated Tests
public class ShoppingCart { 
 private int total = 0; 
 private final static int MAX = 1000; 

 public boolean addPrice(int cost) 
throws IllegalArgumentException { 

  if (cost <= 0) 
   throw new IllegalArgumentException(“Negative cost"); 
  if (cost < MAX) { 
   total += cost; 
   return true; 
  } else { 
   return false; 
  } 
 } 
 public int getTotal() { 
  return total; 
 } 
} 
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public class ShoppingCart { 
 private int total = 0; 
 private final static int MAX = 1000; 

 public boolean addPrice(int cost) 
throws IllegalArgumentException { 

  if (cost <= 0) 
   throw new IllegalArgumentException(“Negative cost"); 
  if (cost < MAX) { 
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   return false; 
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EvoSuite
test0, test1, test2, test3, test4

jTExpert
TestCase0, TestCase1, TestCase2

Randoop
test01, test02, ..., test21
AgitarOne
testConstructor, testGetTotal, 
testAddPrice, testAddPrice1

Naming Generated Tests



Descriptive Test Names
public class ShoppingCart { 
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Test Names

testCreateShoppingCart, 
testAddPrice, testGetTotal

testAddPriceThrowsIAE

testGetTotalReturnsZero, 
testGetTotalReturnsPositive, 
testGetTotalReturnsNegative

testAddPriceWithZero, 
testAddPriceWithPositive, 
testAddPriceWithNegative



Descriptive Test Names
@Test 
public void test0() { 
 ShoppingCart cart0 = new ShoppingCart(); 
 boolean boolean0 = cart0.addPrice(2298); 
 assertEquals(0, cart0.getTotal()); 
 assertFalse(boolean0); 
} 
@Test 
public void test1() { 
 ShoppingCart cart0 = new ShoppingCart(); 
 // Undeclared exception! 
 try { 
  cart0.addPrice(0); 
  fail("Expecting exception: IllegalArgumentException"); 
 } catch(IllegalArgumentException e) { 
  // Cost cannot be negative 
  verifyException("ShoppingCart", e); 
 } 
} 
@Test 
public void test2() { 
 ShoppingCart cart0 = new ShoppingCart(); 
 boolean boolean0 = cart0.addPrice(1); 
 assertEquals(1, cart0.getTotal()); 
 assertTrue(boolean0); 
} 
@Test 
public void test3() { 
 ShoppingCart cart0 = new ShoppingCart(); 
 int int0 = cart0.getTotal(); 
 assertEquals(0, int0); 
}



Descriptive Test Names
@Test 
public void testAddPriceReturningFalse() { 
 ShoppingCart cart0 = new ShoppingCart(); 
 boolean boolean0 = cart0.addPrice(2298); 
 assertEquals(0, cart0.getTotal()); 
 assertFalse(boolean0); 
} 
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public void test1() { 
 ShoppingCart cart0 = new ShoppingCart(); 
 // Undeclared exception! 
 try { 
  cart0.addPrice(0); 
  fail("Expecting exception: IllegalArgumentException"); 
 } catch(IllegalArgumentException e) { 
  // Cost cannot be negative 
  verifyException("ShoppingCart", e); 
 } 
} 
@Test 
public void test2() { 
 ShoppingCart cart0 = new ShoppingCart(); 
 boolean boolean0 = cart0.addPrice(1); 
 assertEquals(1, cart0.getTotal()); 
 assertTrue(boolean0); 
} 
@Test 
public void test3() { 
 ShoppingCart cart0 = new ShoppingCart(); 
 int int0 = cart0.getTotal(); 
 assertEquals(0, int0); 
}
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Descriptive Test Names
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Developers agreed similarly—and disagreed 
less—with synthesized test names than with 

manually given names.

“Do you agree with the name of the following test?”



Descriptive Test Names

Developers were slightly more accurate and 
faster at matching tests with synthesized names.
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“For this test, select the most descriptive name from the list.”



Descriptive Test Names

Developers were more accurate at 
identifying relevant tests for given pieces of 

code using synthesized test names.
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“There is a bug in line X, which test would you choose?”
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Descriptive Test Names
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Readability in future 
SBST Contests?



Readability in future 
SBST Contests?

Or some other quality 
metric beyond coverage/

mutation score
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www.evosuite.org

http://www.evosuite.org


“EvoSuite failed to produce any test 
suites for bench- marks JXPATH-7 
and OKHTTP-8, and also struggled 

often for benchmarks LA4J-3, 
LA4J-7, BCEL-9 (highlighted in 

Table II). All executions of 
EVOSUITE for JXPATH-7 failed in 
the instrumentation phase, where 

Java’s 64k limit on the size of 
methods was exceeded.”


