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iISEmpty() true false
boolean isEmpty()
size()
int size()
push()
void push(int value)
pop()
void pop()
java.uti.EmptyStackException
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import junit.framework. TestCase;
pulibc class StackTest extends TestCase {

}

Assert

Stack new isEmpty()
OK testCreate()

true

import junit.framework. TestCase;
pulibc class StackTest extends TestCase {
public void testCreate() {
assertTrue(stack.isEmpty ());
}

assertTrue
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Assert

import junit.framework. TestCase;
pulibc class StackTest extends TestCase {




public void testCreate() {
Stack stack = new Stack();
assertTrue(stack.isEmpty());

}

}
Eclipse
Eclipse Emacs
Ctrl-x s
Stack Stack
Eclipse
X Stack
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Stack
public class Stack {
}
iISEmpty
boolean
false !
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public class Stack {

public boolean isEmpty(){

return false;

}

}
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public class Stack {
public boolean isEmpty(){
return true;

}

Fake It! TDD

isEmpty()
push()
OK push() top()

testPushAndTop()
assertEquals

import junit.framework. TestCase;
pulibc class StackTest extends TestCase {
public void testCreate() {
Stack stack = new Stack();
assertTrue(stack.isEmpty());
}
public void testPushAndTop() {
Stack stack = new Stack();
assertEquals(1, stack.top());

}
}
Stack
setUp setUp test***
OK
testPushAndTop testCreate setUp
Stack stack;
public void setUp() {
stack = new Stack();
}
public void testCreate() {
assertTrue(stack.isEmpty());
}
/*

public void testPushAndTop() {
Stack stack = new Stack();
assertEquals(1, stack.top());

*/




testPushAndTop

push
1 1 push
public void testPushAndTop() {
Stack stack = new Stack();
stack.push(1)
assertEquals(1, stack.top());
}
push void top
return O
public void push(int value) {
}
public int top() {
return O;
}
top return 1;
public int top() {
return 1;
}
push top
private int value;
public void push(int value) {
this.value = value;
}
public int top() {
return value;
}
OK
size
OK Push size
testPushAndSize()
assertEquals
public void testPushAndSize() {
s.push(1);
assertEquals(1, s.size());
}
OK size return O




public int size() {

return O;
}
size()
size
public int size() {
return
}
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testPushAndSize()

public void testPushAndSize() {
s.push(l);
assertEquals(1, s.size());
s.push(2);
assertEquals(2, s.size());

2 push

push()
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Stack
size()

public class Stack {
private int size;

public void push(int value) {
this.value = value;
+tsize;

}

public int size() {
return size;
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triangulation

isEmpty() return true

testPushAndTop() push iSEmpty()
FALSE
public void testPushAndTop() {
stack.push(l);
assertFalse(stack.isEmpty());
assertEquals(1, stack.top());
}
public boolean isEmpty() {
return size == O;
}
size true
OK
Exception
pop push pop

EmptyStackException throw




public void testEmptyPop() {

try {
stack.pop();
fail();
} catch (EmptyStackException exception) {
}
}
pop() fail() OK pop() Exception
throw catch
catch Exception exception expected
pop()
pop()

public void pop() {
}

pop() fail()

pop() Exception throw

public void pop() {
throw new EmptyStackException();

}

throw

push pop Exception  throw

public void testPushAndPop() {
stack.push(l);
stack.pop();
assertEquals(O, stack.size());

pop Exception throw

pop

public void pop() {

if (IsEmpty())
throw new EmptyStackException();

iSEmpty() true size EmptyStackException

throw




OK size== iISEmpty()
(A/\
top EmptyStackException throw
TOP
public void testEmptyTop() {
try {
stack.top();
fail();
} catch (EmptyStackException exception) {
}
}
top() throw fail()
OK.
pop()
10
public int top() {
if (IsEmpty())
throw new EmptyStackException();
return value;
}
top() pop() EmptyStackException throw

ExtractMethod

public int top() {
emptyCheck();
return value;

}

public void pop() {
emptyCheck();
}

private void emptyCheck() {

if IsEmpty())
throw new EmptyStackException();
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public void testPushAndPop() {

s.push(1);

s.pop();

assertEquals(0O, s.size());
}
push pop size()

pop size

public void pop() {
emptyCheck();
size--;

pop size

OK

public void testPushPushPopTop() {

s.push(l);

s.push(2);

assertEquals(2, stacksize());

s.pop();

assertEquals(1, stack.top());

}

Push Pop Top
int

You Have!

| Have! 12

Push

private int[] value = new int[10];

public void push(int value) {
this.value[size++] = value;

}

public int top() {
emptyCheck();
return value[size - 1];
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size

OK

ToDo
TDD

Stack.java

import java.util_EmptyStackException;

/**
* koji,hiranabe
*/
public class Stack {
private int[] value = new int[10];
private int size;
public boolean isEmpty() {
return size == 0;

}

public int top(Q {
emptyCheck();
return value[size - 1];

public void push(int value) {
this.value[size++] = value;

public int size() {
return size;

¥

public void pop() {
emptyCheck();
--size;

¥

private void emptyCheck() {

it (isEmpty(Q))
throw new EmptyStackException();

StackTest java

import java.util_EmptyStackException;
import junit.framework.TestCase;

/**

* koji

*/

public class StackTest extends TestCase {

private Stack stack;
protected void setUp() {
stack = new Stack();




public void testCreate() {
assertTrue(stack. isEmpty());

3

public void testPushAndTop() {
stack.push(1);
assertFalse(stack. isEmpty());
assertEquals(l, stack.top());
stack.push(2);
asserteEquals(2, stack.top());

public void testPushAndSize() {
s.push(1);
assertEquals(l, stack.size());
stack.push(2);
assertEquals(2, stack.size());

}
public void testEmptyPop() {

try {

stack.pop(Q);

failQ;
} catch (EmptyStackException expected) {
}

public void testPushAndPop() {
stack.push(l);
stack.pop(Q);
assertEquals(0, stack.size());

}

public void testPushPushPopTop() {
stack.push(1);
stack.push(2);
assertEquals(2, stack.size());
stack.pop(Q);
assertEquals(l, stack.top()):

}
public void testEmptyTop() {

try {
stack.top();
failQ;
} catch (EmptyStackException expected) {
}
}
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TDD Testability

Good Point

Obvious Implementation

int add(int a, int b)
return a + b;
assertEquals(3, add(1, 2));

return 3; return a + b;

return 3; assertTrue(4, add(3, 1));
return a + b;

return a+b;
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