Curling Demo

Ian Taylor
ian@chilliant.com
cur´ling  n.  game played on ice in Scotland and elsewhere with large flat round stones
Introduction

What is it?

The Curling Demo is a simple game demonstrating graphics and physics techniques.

Features

Amongst other features, the game demonstrates:

1. Configurable computer opponents;

2. Realistic (though approximated) Newtonian physics;

3. Hazy reflections;

4. Pre-computed shadows; and
5. Anti-aliasing at various stages.
Manifest

You probably extracted this document from a zip archive (“Curling.zip”) that also contains the demo executable (“Curling.exe”) and the complete demo source code.

Playing the Game

Requirements

In order to play the game you will need:

1. A PC of middling specification or above;

2. About 16MB of system RAM;

3. Microsoft Windows 98 or above;

4. Microsoft DirectX 7.0 or above;
5. Curling.exe; and
6. An understanding of the rules of curling.

The game will not run in palette modes (i.e. less than 16 bits per pixel).

Command Line

The demo ignores any command line arguments.

New Game Dialog
The demo starts with the New Game dialog:
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The two players can be configured independently. Novice human players can use a crosshair cursor to set their stone’s power and aim; expert humans cannot. If a random computer is selected, accuracy, tactics and strategy are given random values such that their average value is the skill level.
You can also adjust the number of stones per player per end, the number of ends and the number of stone including in the Free Guard Rule.

Random ice adds a slight randomness to every stone’s power and aim. The quick camera fast forwards each play until just before something interesting happens. The swap button swaps the current settings for the two players.

To start the game, click the OK button. The demo button starts a game with two expert computer players.

Main Game Window

The main game window is divided into two main sections:
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The left section shows the state of play, the stone controls and any messages. The right section shows a 3D representation of the curling rink.
The current player is indicated with a stone of the appropriate colour. The “Left” column shows the number of stones still to be thrown this end. The “Now” column is the current number of scoring stones. The “Total” column is the score from previous ends.

The “Zoom” slider controls the camera height when a human player is aiming:
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The sequence of events for a novice human player to throw a draw shot is:
1. Zoom in or out house using the mouse wheel;

2. Select the amount of spin required using the appropriate slider; and

3. Double-click in the world view to set the power and aim parameters and to throw the stone.

For a weighted shot, fine tuning can be applied:

1. Zoom in or out house using the mouse wheel;

2. Select the amount of spin required using the appropriate slider;

3. Single-click in the world view to set the power and aim parameters;

4. Fine tune the power and aim sliders; and

5. Double-click on the stone beside their name to throw.

Note that clicking on the world to set the power and aim takes the pre-dialled spin into account. Expert human players cannot use the world view in this way; they must manually set the sliders explicitly:
1. Adjust the zoom, spin, power and aim sliders; and

2. Double-click on the stone beside their name to throw.

For keyboard users, “Escape” resets the spin, power and aim sliders and “Return” throws the stone. There are also a few menu options:

	Menu
	
	Effect

	Game
	New…
	Starts a new game.

	
	Exit
	Exit game.

	Options
	Quick Camera
	Toggles the quick camera option.

	
	Sound
	Toggles the sound.

	Help
	About
	View demo information dialog box.


Software Technology

Development Software

The author used Microsoft Visual C++ 6.0 Enterprise Edition and Microsoft Word 2002 to produce the demo and documentation.

Executable

The final version of the demo can be built using “Curling.dsp”. This produces a single executable, “Curling.exe” with the following properties:

Size of Executable Code
36 KB
Size of Raw Initialised Data
8 KB
Size of Raw Uninitialised Data
0 KB
Size of Resources
8 KB
Size of System Headers and Import Table
4 KB

Total Size
56 KB

Library Usage

The final executable has the following direct dependencies:

1. KERNEL32.DLL

2. USER32.DLL

3. GDI32.DLL

4. COMCTL32.DLL
(for slider controls)
5. WINMM.DLL
(for MIDI)
6. DDRAW.DLL
(for DirectX)
Keeping the Executable Small

There are four sections in the demo executable, which can be divided into three types: code, data and resources.

Code

The final “Curling.exe” contains only 36 KB of executable code and does not use any libraries except the standard Windows system DLLs. In particular, it does not use:

1. Microsoft MFC or ATL;
2. C/C++ run-time libraries (either static or dynamic); or
3. Microsoft DirectX extensions libraries.

To achieve this, a cut-down C/C++ run-time and assembler floating-point library is incorporated (see “TCRT.cpp”).

Data

Except for constants, all data is either uninitialised or zero-initialised. Both these forms take up no room in the final executable. Only 2½ KB of the 8 KB of constants is taken up by the model data for the rink and curling stones.

Resources

The only resources used are icons, dialogs, menus and version information.

The DirectX driver uses a single 1024-by-1024 texture for the rink. This is not stored explicitly but drawn into the surface using standard GDI function calls (see “Render.cpp”).

The sounds are created using standard MIDI patches; this removes the need to store waveform resources. The sound of the stone rolling over ice is achieved by slowing down and lowering the frequency of the “Applause” patch whilst collisions are slowed down versions of the “Side Stick” percussion patch.
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