Bowling Game Kata for Visual Studio 2005 / .NET 2.0

Initialize

· Create a Windows Class Library project, called “BowlingGame”

· Remove Class1.cs

· Add New Item, a class diagram

· Add a class to it, “Game”

· Add a new Test Project, called “BowlingGameTest”

· Remove all files

· Create a reference to BowlingGame

· Add a new test called “TestGame”

· If in another namespace, add a using BowlingGame.

· Remove constructor, initialize and cleanup methods.

First Test
	
	BowlingGameTest
	BowlingGame

	using System;

using RefrigeratorCode;

namespace BowlingGameTest

{

    [TestClass]

    public class TestGame

    {

        [TestMethod]

        public void TestGutterGame()

        {

            Game g = new Game();

        }

    }

}
	using System;

using System.Collections.Generic;

using System.Text;

namespace BowlingGame
{

    public class Game

    {

    }

}


	
	BowlingGameTest
	BowlingGame

	[TestMethod]

public void TestGutterGame()

{

  Game g = new Game();

  for (int i = 1; i <= 20; i++)

   g.Roll(0);
   Assert.AreEqual(0, g.Score());

}
	using System;

using System.Collections.Generic;

using System.Text;

namespace BowlingGame
{

  public class Game

  {
    public void Roll(int pins)

    {

      throw new Exception("");

    }

    public object Score()

    {

      throw new Exception("");

    }

  }

}


	
	BowlingGameTest
	BowlingGame

	[TestMethod]

public void TestGutterGame()

{

  Game g = new Game();

  for (int i = 1; i <= 20; i++)

   g.Roll(0);
   Assert.AreEqual(0, g.Score());

}
	public class Game

{
  public void Roll(int pins)

  {
  }

  public object Score()

  {

    return 0;
  }
}


The second test
	
	BowlingGameTest
	BowlingGame

	[TestMethod]

public void TestGutterGame()

{

  Game g = new Game();

  for (int i = 1; i <= 20; i++)

   g.Roll(0);

   Assert.AreEqual(0, g.Score());

}

[TestMethod]

public void TestAllOnes()

{

  Game g = new Game();

  for (int i = 1; i <= 20; i++)

    g.Roll(1);

  Assert.AreEqual(20, g.Score());

}
	public void Roll(int pins)

{

}

public object Score()

{

  return 0;
}

  }

}


	
	BowlingGameTest
	BowlingGame

	[TestMethod]

public void TestGutterGame()

{

  Game g = new Game();

  for (int i = 1; i <= 20; i++)

   g.Roll(0);

   Assert.AreEqual(0, g.Score());

}

[TestMethod]

public void TestAllOnes()

{

  Game g = new Game();

  for (int i = 1; i <= 20; i++)

    g.Roll(1);

  Assert.AreEqual(20, g.Score());

}
	private int _score = 0;
public void Roll(int pins)

{

  _score += pins;
}

public object Score()

{

  return _score;
}




Now substract Game creation.
1. Add private variable g

2. Create method, remove creation from two methods

3. Test

4. Rename g into _game

	
	BowlingGameTest
	BowlingGame

	private Game _game;

[TestInitialize()]

public void Initialize()

{

  _game = new Game();

}

[TestMethod]

public void TestGutterGame()

{

  for (int i = 1; i <= 20; i++)

    _game.Roll(0);

  Assert.AreEqual(0, _game.Score());

}

[TestMethod]

public void TestAllOnes()

{

  for (int i = 1; i <= 20; i++)

    _game.Roll(1);

  Assert.AreEqual(20, _game.Score());

}
	private int _score = 0;

public void Roll(int pins)

{

  _score += pins;

}

public object Score()

{

  return _score;

}




Now enter the following in one method and run the test

int n = 20;

int pins = 0;

for (int i = 1; i <= n; i++)

  _game.Roll(pins);

Then extract it into a method. Type in RollMany and create stub!

The second RollMany after a first testrun!
	
	BowlingGameTest
	BowlingGame

	private Game _game;

[TestInitialize()]

public void Initialize()

{

  _game = new Game();

}
private void RollMany(int n, int pins)

{

  for (int i = 1; i <= n; i++)

    _game.Roll(pins);

}
[TestMethod]

public void TestGutterGame()

{

  RollMany(20, 0);
  Assert.AreEqual(0, _game.Score());

}

[TestMethod]

public void TestAllOnes()

{

  RollMany(20, 1);
  Assert.AreEqual(20, _game.Score());

}
	private int _score = 0;

public void Roll(int pins)

{

  _score += pins;

}

public object Score()

{

  return _score;

}




The third test

First create the third test, then run the test and let it fail.

Then notice the information in the boxes.
	
	BowlingGameTest
	BowlingGame

	[TestMethod]

public void TestOneSpare()

{

  _game.Roll(5);

  _game.Roll(5); // spare

  _game.Roll(3);

  RollMany(17, 0);

  Assert.AreEqual(16, _game.Score());

}
	private int _score = 0;

public void Roll(int pins)

{

  _score += pins;

}

public object Score()

{

  return _score;

}




	
	BowlingGameTest
	BowlingGame

	//[TestMethod]

//public void TestOneSpare()

//{

//    _game.Roll(5);

//    _game.Roll(5); // spare

//    _game.Roll(3);

//    RollMany(17, 0);

//    Assert.AreEqual(16, _game.Score());

//}
	private int _score = 0;
private int[] _rolls = new int[21];

private int _currentRole = 0;
public void Roll(int pins)

{

  _score += pins;
  _rolls[_currentRole++] = pins;
}

public object Score()

{

  return _score;

}




	
	BowlingGameTest
	BowlingGame

	//[TestMethod]

//public void TestOneSpare()

//{

//    _game.Roll(5);

//    _game.Roll(5); // spare

//    _game.Roll(3);

//    RollMany(17, 0);

//    Assert.AreEqual(16, _game.Score());

//}
	private int _score = 0;
private int[] _rolls = new int[21];

private int _currentRole = 0;
public void Roll(int pins)

{

  _score += pins;

  _rolls[_currentRole++] = pins;
}

public object Score()

{

  int score = 0;

  for (int i = 0; i < _rolls.Length; i++)

    score += _rolls[i];

  return score;  

}




Next remove the red line from Roll() and run the tests again.

	
	BowlingGameTest
	BowlingGame

	TestMethod]

public void TestOneSpare()

{

  _game.Roll(5);

  _game.Roll(5); // spare

  _game.Roll(3);

  RollMany(17, 0);

  Assert.AreEqual(16, _game.Score());

}
	public void Roll(int pins)

{

  _score += pins;

  _rolls[_currentRole++] = pins;

}

public object Score()

{

  int score = 0;

  for (int i = 0; i < _rolls.Length; i++)

    score += _rolls[i];

  return score;  

}




	
	BowlingGameTest
	BowlingGame

	TestMethod]

public void TestOneSpare()

{

  _game.Roll(5);

  _game.Roll(5); // spare

  _game.Roll(3);

  RollMany(17, 0);

  Assert.AreEqual(16, _game.Score());

}
	public void Roll(int pins)

{

  _score += pins;

  _rolls[_currentRole++] = pins;

}

public object Score()

{

  int score = 0;

  for (int i = 0; i < _rolls.Length; i++)
  {
    if (_rolls[i] + _rolls[i+1] == 10) //spare

      score += ...

    score += _rolls[i];
  }

  return score;  

}




Again comment out test3 and fail the unit tests! Then continue…
	
	BowlingGameTest
	BowlingGame

	//[TestMethod]

//public void TestOneSpare()

//{

//    _game.Roll(5);

//    _game.Roll(5); // spare

//    _game.Roll(3);

//    RollMany(17, 0);

//    Assert.AreEqual(16, _game.Score());

//}
	public void Roll(int pins)

{

  _score += pins;

  rolls[_currentRole++] = pins;

}

public object Score()

{

  int score = 0;
  int i = 0;
  for (int frame = 1; frame <= 10; frame++)

  {    
    score += _rolls[i] + _rolls[i+1];
    i += 2;
  }

  return score;  

}


Run tests after uncommenting third test!
	
	BowlingGameTest
	BowlingGame

	TestMethod]

public void TestOneSpare()

{

  _game.Roll(5);

  _game.Roll(5); // spare

  _game.Roll(3);

  RollMany(17, 0);

  Assert.AreEqual(16, _game.Score());

}
	public object Score()

{

  int score = 0;

  int i = 0;

  for (int frame = 1; frame <= 10; frame++)

  {    

    if (_rolls[i] + _rolls[i + 1] == 10) // spare

    {

      score += 10 + _rolls[i + 2];

      i += 2;

    } else {    

      score += _rolls[i] + _rolls[i+1];

      i += 2;
    }

  }

  return score;  

}


Now refactor the code so the variable i will be called frameIndex.

Then add a new private method.

	
	BowlingGameTest
	BowlingGame

	TestMethod]

public void TestOneSpare()

{

  _game.Roll(5);

  _game.Roll(5); // spare

  _game.Roll(3);

  RollMany(17, 0);

  Assert.AreEqual(16, _game.Score());

}
	public object Score()

{

  int score = 0;

  int frameIndex = 0;

  for (int frame = 1; frame <= 10; frame++)

  {    

    if (IsSpare(frameIndex))
    {

      score += 10 + _rolls[frameIndex + 2];

      frameIndex += 2;

    } else {    

      score += _rolls[frameIndex] +

               _rolls[frameIndex +1];

      frameIndex += 2;

    }

  }

  return score;  

}
private bool IsSpare(int frameIndex)

{

  return _rolls[frameIndex] +

    _rolls[frameIndex + 1] == 10;

}


	
	BowlingGameTest
	BowlingGame

	TestMethod]

public void TestOneSpare()

{
  RollSpare();
  _game.Roll(3);

  RollMany(17, 0);

  Assert.AreEqual(16, _game.Score());

}
private void RollSpare()

{

  _game.Roll(5);

  _game.Roll(5);

}
	public object Score()

{

  int score = 0;

  int frameIndex = 0;

  for (int frame = 1; frame <= 10; frame++)

  {    

    if (IsSpare(frameIndex))

    {

      score += 10 + _rolls[frameIndex + 2];

      frameIndex += 2;

    } else {    

      score += _rolls[frameIndex] + 
               _rolls[frameIndex + 1];

      frameIndex += 2;

    }

  }

  return score;  

}


	
	BowlingGameTest
	BowlingGame

	[TestMethod]

public void TestOneStrike()

{

  _game.Roll(10); //strike

  _game.Roll(3);

  _game.Roll(4);

  RollMany(16, 0);

  Assert.AreEqual(24, _game.Score());

}

	public object Score()

{

  int score = 0;

  int frameIndex = 0;

  for (int frame = 1; frame <= 10; frame++)

  {    

    if (IsSpare(frameIndex))

    {

      score += 10 + _rolls[frameIndex + 2];

      frameIndex += 2;

    } else {    

      score += _rolls[frameIndex] + 
               _rolls[frameIndex + 1];

      frameIndex += 2;

    }

  }

  return score;  

}


	
	BowlingGameTest
	BowlingGame

	[TestMethod]

public void TestOneStrike()

{

  _game.Roll(10); //strike

  _game.Roll(3);

  _game.Roll(4);

  RollMany(16, 0);

  Assert.AreEqual(24, _game.Score());

}


	public object Score()

{

  int score = 0;

  int frameIndex = 0;

  for (int frame = 1; frame <= 10; frame++)

  {    

    if (_rolls[frameIndex] == 10) // strike

    {

      score += 10 +

          _rolls[frameIndex + 1] +

          _rolls[frameIndex + 2];

      frameIndex++;

    }

    else if (IsSpare(frameIndex))

    {

      score += 10 + _rolls[frameIndex + 2];

      frameIndex += 2;

    } else {    

      score += _rolls[frameIndex] +

               _rolls[frameIndex  + 1];

      frameIndex += 2;

    }

  }

  return score;  

}


	
	BowlingGameTest
	BowlingGame

	[TestMethod]

public void TestOneStrike()

{

  _game.Roll(10); //strike

  _game.Roll(3);

  _game.Roll(4);

  RollMany(16, 0);

  Assert.AreEqual(24, _game.Score());

}


	public object Score()

{

  int score = 0;

  int frameIndex = 0;

  for (int frame = 1; frame <= 10; frame++)

  {    

    if (_rolls[frameIndex] == 10) // strike

    {

      score += 10 + StrikeBonus(frameIndex);
      frameIndex++;

    }

    else if (IsSpare(frameIndex))

    {

      score += 10 + SpareBonus(frameIndex);

      i += 2;

    } else {    

      score += _rolls[frameIndex] +

               _rolls[frameIndex + 1];

      frameIndex += 2;

    }

  }

  return score;  

}
private int SpareBonus(int frameIndex)

{

  return _rolls[frameIndex + 2];

}

private int StrikeBonus(int frameIndex)

{

  return _rolls[frameIndex + 1] +
         _rolls[frameIndex + 2];

}




	
	BowlingGameTest
	BowlingGame

	[TestMethod]

public void TestOneStrike()

{

  _game.Roll(10); //strike

  _game.Roll(3);

  _game.Roll(4);

  RollMany(16, 0);

  Assert.AreEqual(24, _game.Score());

}


	public object Score()

{

  int score = 0;

  int frameIndex = 0;

  for (int frame = 1; frame <= 10; frame++)

  {    

    if (_rolls[frameIndex] == 10) // strike

    {

      score += 10 + StrikeBonus(frameIndex);

      frameIndex++;

    }

    else if (IsSpare(frameIndex))

    {

      score += 10 + SpareBonus(frameIndex);

      i += 2;

    } else {    

      score += SumOfBallsInFrame(frameIndex);

      frameIndex += 2;

    }

  }

  return score;  

}
private int SumOfBallsInFrame(int frameIndex)

{

  return _rolls[frameIndex] +

         _rolls[frameIndex + 1];

}


	
	BowlingGameTest
	BowlingGame

	[TestMethod]

public void TestOneStrike()

{

  _game.Roll(10); //strike

  _game.Roll(3);

  _game.Roll(4);

  RollMany(16, 0);

  Assert.AreEqual(24, _game.Score());

}


	public object Score()

{

  int score = 0;

  int frameIndex = 0;

  for (int frame = 1; frame <= 10; frame++)

  {    

    if (IsStrike(frameIndex))
    {

      score += 10 + StrikeBonus(frameIndex);

      frameIndex++;

    }

    else if (IsSpare(frameIndex))

    {

      score += 10 + SpareBonus(frameIndex);

      i += 2;

    } else {    

      score += SumOfBallsInFrame(frameIndex);

      frameIndex += 2;

    }

  }

  return score;  

}
private bool IsStrike(int frameIndex)

{

  return _rolls[frameIndex] == 10;

}


	
	BowlingGameTest
	BowlingGame

	[TestMethod]

public void TestOneStrike()

{

  RollStrike();
  _game.Roll(3);

  _game.Roll(4);

  RollMany(16, 0);

  Assert.AreEqual(24, _game.Score());

}
private void RollStrike()

{

  _game.Roll(10);

}

	public object Score()

{

  int score = 0;

  int frameIndex = 0;

  for (int frame = 1; frame <= 10; frame++)

  {    

    if (IsStrike(frameIndex))
    {

      score += 10 + StrikeBonus(frameIndex);

      frameIndex++;

    }

    else if (IsSpare(frameIndex))

    {

      score += 10 + SpareBonus(frameIndex);

      i += 2;

    } else {    

      score += SumOfBallsInFrame(frameIndex);

      frameIndex += 2;

    }

  }

  return score;  

}


	
	BowlingGameTest
	BowlingGame

	[TestMethod]

public void TestPerfectGame()

{

  RollMany(12, 10);

  Assert.AreEqual(300, _game.Score());

}
	public object Score()

{

  ...

} 


Notice that the exception was removed!





Duplication of Game creation and loop!





Tempted to use flag to remember previous roll, design must be wrong.





Score() does not calculate score, but name implies that it does.





Not going to work…


You might not refer to first ball in frame.


Design is still wrong.


Need to walk trough array two balls (one frame) at a time.











