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of Stub Code for Mock Objects
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Unit Testing in Practice
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@Test 
public void testLogin() { 

  var dao = new UserDao("jdbc:...//..."); 
  var passwordHash = DigestUtils.sha256Hex("bar"); 
  var user = new User("foo", passwordHash); 
  dao.insert(user); 

  var authService = new AuthService(dao); 
  var result = authService.login("foo", "bar"); 
   
  assertNotNull(result); 
  assertTrue(result.isSuccessful()); 

}

Unit tests need to deal with external dependencies.

Difficult to configure

Slow

Buggy
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Mocking & Stubbing
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Stubbing is to mimic the test dependencies in controlled ways.

@Test 
public void testLogin() { 

  var dao = mock(UserDao.class); 

  var passwordHash = DigestUtils.sha256Hex("bar"); 
  var user = new User("foo", passwordHash); 
  when( 
    dao.findUser(eq("foo")) 
  ).thenReturn(user); 

  var authService = new AuthService(dao); 
  var result = authService.login("foo", "bar"); 
   
  assertNotNull(result); 
  assertTrue(result.isSuccessful()); 

}

Substitute the 
test dependency

Specify the 
behaviors

Stub code
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Stub Code in the Wild
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Stub code requires intensive effort to create and maintain.

Code snippets are adopted from 
- https://github.com/apache/hadoop 
- https://github.com/GoogleConteinerTools/jib

5 stubs

8 stubs

10 stubs

https://github.com/apache/hadoop
https://github.com/GoogleConteinerTools/jib
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STUBCODER
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@Test 
public void testLogin() { 

  var dao = mock(UserDao.class); 

  var passwordHash = DigestUtils.sha256Hex("bar"); 
  var user = new User("foo", passwordHash); 
  when( 
    dao.findUser(eq("foo")) 
  ).thenReturn(user); 

  var authService = new AuthService(dao); 
  var result = authService.login("foo", "bar"); 
   
  assertNotNull(result); 
  assertTrue(result.isSuccessful()); 

}

@Test 
public void testLogin() { 

  var dao = mock(UserDao.class); 

  var authService = new AuthService(dao); 
  var result = authService.login("foo", "bar"); 
   
  assertNotNull(result); 
  assertTrue(result.isSuccessful()); 

}

Generate

Generates stub code to pass the test. For regression testing scenario.

w/o stub code
w/ obsolete stub code
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STUBCODER - Evolutionary Algorithm
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@Test 
public void testLogin() { 

  var dao = mock(UserDao.class); 

  var authService = new AuthService(dao); 
  var result = authService.login("foo", "bar"); 
   
  assertNotNull(result); 
  assertTrue(result.isSuccessful()); 

}

Fitness function measures how far the test case is from passing.

Runtime 
BehaviorsMonitor

Evolve
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Evaluation
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Evaluation Subjects

13
59
167

Open-source 
Projects

Test cases

Mock objects

76%
Evaluation Results

99%
100%

Success Rate

Similarity in Execution Path

Similarity in Killed Mutants

StubCoder produces stub code leading to a passing test

Similarity between execution path with developer written 
test and StubCoder generated test (median)

Similarity between the set of killed mutants with developer 
written test and StubCoder generated test (median)
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Thanks

aka.henryhc.net/stubcoder

Hengcheng ZHU  hzhuaq@connect.ust.hk

http://aka.henryhc.net/stubcoder
mailto:hzhuaq@connect.ust.hk

