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Introduction


Johnny Origin is a 3D physics-based puzzle game in which the player must navigate an Escher-like game world and solve the puzzles within using the ability to rotate the world around the game character, thus the name Johnny Origin.  Besides just navigating the dizzying world, the player must solve puzzles ranging from something as simple as moving a giant block away to reveal a door, to something as difficult as using just one block to form a moving staircase out of a room.  Many of the game world's puzzles will require you to utilize special powers you will gain.  Powers such as translating and rotating game objects from a distance can be very helpful in solving puzzles such as moving an out of reach block onto a button on the ceiling.  Other powers, like localized gravity points, can be especially useful  for solving the complex, multi-part puzzles found later on.

Story


Far off in a galaxy beyond imagination there was resided a being of immense power called “Origin”  Origin ruled the entire galaxy from his palace-planet.  For eons Origin directed and surveyed over the galaxy.  As time passed and various civilizations throughout the universe grew, soon explorers and usurpers were at the  galaxy's doorstep .  Seeing no harm in this initially, Origin let it go.  This was a mistake.  Underestimating the potential of the outsiders, it was not until it was too late that Origin discovered that they had discovered the immense power that dwelt in the galaxy and had started to siphon it away for their own purposes.  By the time Origin had discovered this, Origin itself had been imprisoned and siphoned away.


Origin was carried millions of light-years away to a research station orbiting the home planet of the outsiders who had captured it.  For what seemed like an eternity they experimented on and tested Origin and the depth of his power.  Once a benevolent and just entity, over time Origin started to become dark and vengeful, seeking to destroy the usurpers that robbed him of his power.  It was not until the outsiders got lazy that this became possible.  Due to their carelessness Origin began to slowly regain some of its power and as soon as it had gained enough to escape his prison it did just that.  In a brilliant red and black flash, Origin sundered its constraints.  The researchers around, terrified, asked “W,w,what are you?”  The reply they received: “Johnny...  Johnny ORIGIN.”  This new entity, Johnny, then proceeded to destroy the station and escape.


With what energy he could harness, Johnny head straight back for his planet.  After a very long trek, Johnny finally made it back to his palace.  The once beautiful, glimmering crystalline planet now looked to be just a crumbled and ashen husk of it's former majesty.  Worse yet, upon approaching his throne he was stopped.  The his own palace did not recognize him anymore.  There is no way this new entity could possibly take the throne of this galaxy without first passing the rite of Origin.  The Rite, put in place in the case that anything ever remove Origin from it's throne, is a puzzle that only the great Origin could possibly solve.  Only through the rite could Origin re-awaken his former power and return life to all that was its great galaxy.  With little choice left, Johny accepted the Rite and entered the great puzzle.
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Game Flow

Sample gameplay scenario:


You are at the main menu.  You choose to ignore the intro video running on the left side and, wanting to jump right into the experience, select New Game.  Screen goes black and you are taken to the beginning of the first sector of the game.  Upon first look, it appears as though you have stepped into and Escher painting: there are stairs going every which way, doorways in the ceiling and a tunnel into the left wall.  After a second or two, words show up on screen.  They explain that “To move around in this world you will need two key tools. The first: walk forward  and backward and turn left or right using the WSAD keys.  Try to move about now.”  You will hit W and see the on-screen character run forward a bit.  Trying the other keys you will see that, indeed, you can use WSAD to move about the world.  


More text appears on the screen, this time with a picture below it: “The second tool you will need is your innate ability to control this world.  By holding your right mouse button and moving the mouse you can actually rotate the world about yourself!  Watch out though – rotate too sharply and you will find yourself falling and tripping all over the place.  Use the picture below as a key to try out your power.”  Below the text there is a picture of a mouse and the A and D keys.  There are arrows coming from the top, bottom, left and right of the mouse, beside each is a description of how this will rotate the world. Above the A and D keys is written “Spin Left” and “Spin Right” (see picture below).
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You will hold down the right mouse button and begin to move the mouse about; the picture remains on the screen but the text has faded away.  As you move you see the world rotating and turning about. And slowly begin to see how this mechanic works.  


More text begins to appear on the screen, “Good!  You are beginning to see the power you have over this world.  Your mastery of this power will be very influential as you proceed through this puzzle, for if you cannot master you basic abilities however will you learn to harness you more... interesting... powers you will gain later on? But do not worry about that now.  For now,  you will want to begin exploring this world.  See the hole in the right wall?  Walk up to that wall and use your powers to rotate the world forward so that you may walk on that wall and drop in through the hole.  This will be a good first start and lead you on your way to mastering your power and solving the puzzle that is this world.  Good Luck!”


You do as the text instructed and walk over to the left wall.  You move the world like you did before and once you have turned past about 60 degrees the character will move over to the wall and stand on that.  You rotate further until the camera aligns nicely with the floor and then proceed to run to and drop down through the hole.  You fall for a ways  and land in a room.  Around the room you see several stairs on the ceiling and walls.  You choose one, rotate the world appropriately to get to it, and follow it up and into another room.  Here you see a giant stone block and a large pit off to the left as well as a small alcove off to the right .  After thinking some, you slowly spin the world to the left but the block doesn't move/  You spin it further but you yourself start to slip first.  Spinning the world back to level, you realize that if you get in the alcove, you can spin the world to the left enough and not slip away.  You do this and after turning about 75 degrees you hear the block slide away and go thudding down the pit.  You right the world and once emerging from the alcove you see a door leading into another room.  In this last room you see three awkwardly angled platforms leading up to the top of the room.  It appears that you will need to both jump out to each platform and rotate the world to land on them rightly.  Through trial and error soon you see how you can jump out and, while in the air, rotate the world to get the platforms under you.  You repeat this to get all the way up to the top of the room where you find a button on the end of the last platform.  You approach the button and as you do so a block close by falls away revealing another room.

 End of scenario.


From selecting New Game from the main menu, the player will be transported into the beginning of the first sector of the world, possibly via some kind of splash or dissolve.  This intro area will very much something out of an Escher painting.  This should entice the users imagination and keep their attention through the tutorial.  An on screen tutorial will begin explaining the controls for the game.  First, the player will be shown what keys (WASD) are used to move about the world.  Then, after a few seconds, they will be instructed on the world movement controls.  If the player holds the right mouse button that will activate “Origin Mode.”  In this state, horizontal mouse movement will rotate the world about the y axis, vertical mouse movement will rotate the world about the x-axis, and the  turn controls (A and D) will rotate the world about the z axis.  An example can be seen below:

[image: image4.jpg]



Ideally this will only take 15-30 seconds and then the player will be released into the world.  The hope is that the concept for the game and the idea of moving the world will entice the player to pay attention and stick with the tutorial long enough to get to explore the game environment and test their powers.


 The standard game room will present the player with several choices as to where to go next as well as physics based puzzles the player will have to solve and/or overcome to proceed in many cases.  The game world itself is broken up into 3 or 4 themed sectors.  The player will have to overcome a certain puzzle or number of puzzles to get access to another sector.  By solving every sector in the world the player will gain all his powers and thusly win the game.  In every part of the world the player will have to use not only his ability to move the world, but other powers he gains along the way, in order to solve puzzles and to navigate the complex environment he finds himself in.  The hope is that the player will want to continue through the game to:

· be challenged by harder puzzles in later sectors

· see what other powers he will gain and play around with them

· see the different environments in the different sectors

· and to beat the game

We believe that, for the demographic this game is made for, these four point will drive the majority of the players to play through the game again and again.


While the player is going through the game the nature of the player's experience will vary as the player enters new sectors and gains new powers but generally the nature of the gameplay experience can be broken down into:

· Testing/Playing: this is when the player first tries out a new power the player will want to go around and try out the new power in all kinds of different situations and scenarios.

· Problem Solving: when the player comes to a new room or puzzle he will be doing a good deal of thinking about how/where to proceed and, when encountering a new puzzle, how to overcome the puzzle faced and what power(s) will be needed.

· Exploration: Since there will be no linear way through any sector, the player will have to do a good deal of exploration.  This will lead the player to new puzzles and to key areas and items. This is how the player will have to find the entrance to different sectors.

· Action: Whenever the player must solve a puzzle or generally devise a way to get through the game, there will be an element of action in all of this, but action is not the main focus of the game.


Finally, each sector of the world should take anywhere from 5 to 15 minutes to complete. As well, there should be 3-5 minutes of exploration time per sector and another 3-5 minutes of experiment  time per sector, wherein the player experiments with the new power he has gained.  The grand total play time will ideally be anywhere from 45minutes to an hour and 45 minutes.  We think that anywhere from a 15-30 minute experience will be the lower bound, and an hour or two the upper bound in terms of play time.

Game Mechanics


The moving objects in the world are: the player, guards, and interactive objects like free blocks and spheres.  In the game world, the player moves upon key stroke and should move approximately 12ft/s when running forward,  2 ft/s moving backward and make a complete 360 degree turn in 1.5s.    Free game objects will move based on various impulses throughout the world.  The basic impulse type is world movement.  The speed things move then will be determined by the various masses and volumes and the magnitude of the force acting on them.  Another way the objects will move is being hit by the player or another game object.  These will be moving in a similar way as when the world rotates: when an object is collided with it will move away in a proportional velocity to the vector force which is acted upon it.


The player does not have health per se.  All of the player's powers drain, to different degrees, his energy bar.  The energy bar is constantly regenerating except when the player is using a power.  From empty, the energy bar should take approximately 1-1.5 minutes.  The only way the player can “die” is if he is taken past 0 on his energy bar.  He cannot do this by utilizing powers though.  He must be  hit hard by a free game object (block, sphere etc.) or fall a great distance.  The amount of energy a free game object will drain will be proportional to the force with which he is hit, as well as with falling.


There are no points in the game, the goal is to solve all the sectors and defeat the world.  The player can go to any sector of the game at any time, but only by completely solving the
key puzzles in a sector will unlock a new power for the player and those powers will be needed to solve puzzles in the other sectors.  The player can only win the game by solving all the key puzzles in each sector and thereby solving the puzzle that is the world.  There is no way to formally lose the game.  If energy is drained past 0 the player will restart at the beginning of the sector.  The player can play as long as he wants and do whatever he wants withing the bounds of the world.

Game Characters


Origin, the alter-ego of the main character, is the origin and ruler of its galaxy.  It has ruled over the galaxy since the dawn of the universe and is a very just and benevolent ruler.  It commands a great deal of energy and power, but is not abusive of it and generally imbues the galaxy with its energy instead of hording it for itself.  Up until the Outsiders arrived at his galaxy, Origin had never had any problems with any entities of the universe and, as such, underestimated them.  


Origin has the power to shape and move the galaxy to his will.  Every physical property and every atom obey his law and no other.  But, not being abusive and self indulgent, Origin generally allows the galaxy to follow the natural order.
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Johnny Origin is the evil and malicious mutation of Origin.  He came about via the torturous testing and imprisonment of his alter-ego, Origin.  After destroying the entire outsider station, Johnny headed straight back to his galaxy, but in order to take the throne he has to first get through the rite of Origin.  Johnny's purpose is just to get through the rite as quickly as possible, gain back all his former energy and abilities, and retake his throne over the galaxy.  Johnny's full abilities include world rotation, preview rotation, world rotation about a projected origin, object rotation and translation from afar, and object freeze.
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Game Environments


The game world itself will be broken up into 3-4 sectors.  These are partitions of the game world, each requiring different skills than the next.  The game world itself appears almost like a hand-drawn white world with black edge lines.  The player is the only thing that stands out.  In every level the player interacts with the terrain via standard movement and utilizing his powers on it.. The terrain will affect the player's movement insofar as the style of the terrain will determine if the player can run carelessly around the environment or if the player must measure their steps as not to get damaged by the terrain or fall a great distance.  As of now, only certain surfaces in the terrain of a level will sap the player's energy away, but these are basic anti-energy surfaces, nothing entirely sector-specific.  Some of the harder levels may be more abusive and have more damaging elements other than anti-energy surfaces, but this has yet to be determined.  As of now, if the player comes in contact with an anti-energy surface, it will sap the player's energy at a rate such that, if the player had full energy, it would be depleted in 5 seconds.  


The game world is, as mentioned, a white world with black edge lines and gray-scale for shading.  Each of the 3 sectors should get progressively harder and we may do some sort of palette swap  With each level the game environment will get increasingly harder to navigate and, if the player does not have a good level of proficiency with his powers, he will find it hard to progress.  All objects will be of the same material type and will only vary by volume and mass.


As far as sound goes.  We would like to have good 3D sound but we do not need anything too incredibly detailed right now.  The level of sound detail will grow as the level of detail of the levels grow.  We are currently considering of different natural themes for each sector instead of the black and white.  To read more, please see appendix G. 

Game Controls


With the standard control scheme, the player will use a combination of the keyboard and the mouse for all input.  Controls will be listed by the powers they are utilized by, along with a brief description of the power.

Normal:

Description: This is just the standard way the player gets around.

· WASD keys: run forward and back and turn left and right

· Mouse Move: pan the camera around without taking the player out of frame

· Space key jumps

· Middle mouse button: this will align the normal of the surface  the player is on with the direction of gravity, snapping the world flat.  This will drain 5% of the player's energy.

World Rotation (Active mode): 

Description: As the player rotates the world, objects move immediately and energy is slowly drained away until the rotation power is disabled.

· Hold right mouse button: enables the world rotate power

· Release right mouse button: disables rotation power

while right button is held:

· horizontal mouse movement: spin the world about the z axis (the way a dryer spins)

· vertical mouse movement: rotate the world up/down

· WASD keys: same as normal

World Rotation (Preview):

Description: The player pauses the world while he rotates it.  The player can take as much time as he wants to get the world into a good position and the world does not un-pause until the power is disabled.  This power takes a 50% chunk of the energy bar away each time it is used.

· Hold left and right mouse button: enables the preview rotate power

· Release right mouse button: disables rotation power and applies gravity to everything

while right button is held:

· horizontal mouse movement: spin the world about the z axis (the way a dryer spins)

· vertical mouse movement: rotate the world up/down

· WASD keys: A and D turn, W and S disabled.

World Rotation bout Projected Origin:

Description: The player projects his origin away from him a certain amount and then when the player rotates the world he is affected like everything else but whatever the origin is placed on will not move.  The layer is free to keep the origin projected however long he wants without it draining his energy.  Upon retrieving the origin, a 35% block of the energy bar is drained away

· Shift key hold: the longer you hold this key the further you project the origin up to a maximum length

· Shift key tap: after the origin is projected, this restores the origin back to the player.

Object Rotation/Translation From a Distance:

Description: The player can select a game object from a distance and translate and rotate it about using the mouse and keyboard.  This will gradually deplete your energy at about the same rate as world rotation.

· Left mouse button hold: select the game object you want to effect.

· Mouse movement: move the block about the x and z plane respectively without raising or lowering the object.

· W and S keys: raising and lowering the object

· Control key + Mouse movement: rotate the object in the same manner as the world

· A and D keys: turn the object about left/right

Object Freeze:

Description: The player can freeze an object and make it immune from any forces except his power to translate and rotate objects.  The player freezes the object and can ten move it about with the his translation ability.  The amount of energy drained is directly proportional to its mass.

· F key: while the player is moused over a game object, pressing the F key will freeze the object

Notes: We are currently looking at the possibility of using wii-mote control for the game via either bluetooth or some sensor bar hack.  There is a good deal of research we will have to do before we can come to a conclusion though.  See Appendix E for details.

Physics Design


This game is very much based on its physics.  What physics will need to do is, when gravity changes, objects will need to fall, slide, and collide just as objects of their physical properties would.  We need these objects to collide with the static environment, collide with one another and, eventually, be able to rest on one another and stack appropriately.  Since the objects will be simulating realistic physical properties, i.e. A stone block slides and falls differently than a wood block, we are aiming for fairly accurate and realistic physics.  The physical phenomena of free objects occurring in the game will be sliding (via friction), bouncing, rolling, colliding and reflecting away, and, eventually, objects coming to rest against one another and object stacking.


The major force acting on everything in the game, and the major force for moving things, is gravity.  The gravity will be modeled as real world gravity and affect everything as such.  Friction is very much taken into account on everything.  Finally, we will not be dealing with more complex physical phenomena like wind, water, springs or cloth.

Graphics Design


Every sector of the game has a different natural theme.  We want every level to look realistic, but we are not pushing for ultra-realism in terms of lighting and shaders.  Each sector of the game world should have a general texture theme, like stone, leafy, crystal and metal.  We would like to use things like normal maps and bump maps to make the environment really pop, but if we find the time and opportunity, then we would like to integrate those.  The game will be 3D and utilize a 3rd person camera.  The camera will follow the player about, keeping him in frame always.  The camera should turn as the player turns, but not exactly.  The camera will not be locked to the player, it will move around as needed.  When the player jumps or falls, the camera will transition to the direction of movement.  In general, the camera should basically obey that concept of transitioning to the direction of movement.

AI Design


If we have AI in the game, we are currently looking at two options for AI in the game.  The first is intelligent guards that follow a nodal path and, upon sensing the player, chase the player until they can capture him or until the player is out of the guards sense range.  The other option is having elements of the game world like blocks and environment objects have intelligence.  In this case, they would follow some behavior based on their type.  For example, an intelligent block would avoid the player when he tries to interact with it, block a door, try to fall on the player, and generally be an annoyance.  An intelligent environmental element would be like a room where pieces of the wall jut out suddenly to block your way or the world itself moves to counter your movements.


For guards, every guard will have a set path composed of a set of directed nodes.  Each guard has an invisible spherical sensor volume around them and if the player enters this volume and stays within it for a set amount of time, the guard will then chase down the player using a genetic algorithm.  Once he finds the player, if he can successfully capture him, the player, the player will spawn back at the entry area to his current sector.  The guards will be able to move along any surface, they will not run away, they will not obey gravity, and their pathfinding will be to basically determine an efficient route to the player.


For intelligent objects, when the player is within a certain vicinity of the object, it will move in a semi-random way to avoid the player.  The object will have very little “intelligent” pathing, but will be able to avoid the player successfully and annoyingly.  It should generally obey gravity but it will be able to bend the rules a little for hopping various heights and possibly sticking to things.  Intelligent environments will move certain elements of the room and/or the room itself.

Appendix A: Technical Architecture

Overview: 

· Overall architecture of the project: 

· Component-based architecture. 

· Components are highly modular, should be completely independent of other components. 

· "Entity"s have a static-array of Component* describing each of their components. 

· Each component type (listed below) will have an abstract interface that each component implementation will implement. The engine modules will work solely with these interfaces (and make no assumptions of the back-end implementation). In this way, the engines will the only thing that 'makes changes' on a high level, and the component will implement the change in a way that makes sense for it. In this way, components should be mostly data (or calculations representing data). 

· Component (interface) list: 

· Position: (Vector) describing relative position, (cached?) world-position vector and rotational information 

· PhysicalProperties: mass, friction(s), ~maybe more~ 

· Movement: 'Current path' (velocity vector) and angular momentum 

· Collision: bounding info, isCollidingWith(Entity*) check, list of objects collided with 

· Graphics: mesh/vertex, and texture info 

· Input: mouse select, and setInput keys; set effects/ input 'type' 

· Message: keeps list of this-entity relevant messages 

· Engine list: 

· Factory (Singleton) - All object creation/deletion goes through here; registers dynamic 'types' 

· Factory (per static-type) - allocates (though a local memory manager), removes, and retains list of objects of a specific type. to be clear, this factory owns a memory manager all it's own. 

· Factory (per dynamic-type) - creates/removes a specific dynamic-type, and retains a list. uses static-type factory to create actual objects 

· Graphics (Singleton) - update graphics components; render code; ptr to camera 

· Physics (Singleton) - collision checking and resolution (working with position, movement, phys-prop, and collision components) 

· Input (Singleton) - accept input from mouse and keyboard, sets and checks input for each Entity 

· Audio (Singleton) - plays/queues and keeps list of music and sounds 

· XML Loader (Singleton) - loads game data from files (manages io), ptr to graphics loader 

·  ??? MessageHandler (Singleton) - message factory 

· MessageHandler (per message-type) - sorts and maintains current list of messages of it's type 

·  ??? Scene (Singleton) - manages global scene graph 

· Conventions: 

· Naming: 

· No hungarian notation, no underscores - exceptions detailed below. Short names where possible, but prefer clear, explicit names to short, potentially ambiguous ones. 

· Types: (enum, typedef, class, struct) - UpperCamelCase 

· Variables: (local vars, pointers, functions) - lowerCamelCase 

· Constants: CAPS_WITH_UNDERSCORES 

· Namespaces: NamespaceName_ 

· Interfaces: prefix with I - IPositionComponent 

· Files: UpperCamelCase 

· File Locations: Strongly encouraged one class per header/source pair. Files will be broken up into a simple hierarchy that closely resembles the namespace structure. 

· Hierarchy: 

· Source code & associated headers: $ProjectDir/src/$Namespace/ 

· Data: $ProjectDir/data/$TypeOfData/ 

· External headers: $ProjectDir/src/include/ 

· External libs: $ProjectDir/libs/ 

· Win32 dlls: $ProjectDir/ 

· Extensions: 

· headers - .h 

· source - .cpp 

· templates - .tpl 

· Formating: ANSI style tabbing/formatting 

· Commenting: commenting is highly encourages, but will be minimally enforced 

· Tags: Tags will be added in code: TODO, FIXME, CHECK, HACK - should all be self-explanitory 

· Source control: SVN, heavy use of branching - working/dev copy of each main task, so main trunk is always "tested/safe". SVN is also setup to require 20+ characters per comment on commits; frequent committing is very strongly encouraged. 

· Tools: 

· Any .3ds editor 

· Any XML editor 

· The game will have an in-game editor for creating and placing predefined (in xml) objects. 

· Valgrind for profiling and memory debugging (linux only) 

·  ?? profiler for win32? 

· 3rd party libs: 

· SDL - input management, image loading 

· lib3ds - loading .3ds files 

· fmod - playing/managing sounds 

· opengl - graphics rendering 

Appendix B: Art List 

Sprites

Sprite Name – Sprite description – Animation Details
File Format
Dimensions
File Size

Cursor.png – This is the mouse cursor that the player can use to mouse over an object.  It will have a one frame animation of changing colors from red to blue when you mouse over an object.
.png
24x24
<2MB

EnergyBar.png – This is the power bar container image.  This should have no animation except that of the energy draining, but that will not be framed, just coded.
.png
24x65
<2MB

PainEffect.png – This is the semi-transparent flash that apears on the screen when the player takes damage from something.




Models: 

File Name - Model Description – Animations Details
File Format
Poly Count
File Size

JohhnyRun.3ds – This will be the Johnny model in a run animation consisting of 8 key frames.  This will be the basic movement animation of the main character.
.3ds
~16K
<2MB

JohnnyBackpeddle.3ds – This will be the Johnny model backpedaling animation consisting of about 6 key frames.  This is th basic backward movement animation of the character.
.3ds
~16K
<2MB

JohnnyJump.3ds – This is the jump animation for the main character model.  This should be over 4 key frames.
.3ds
~16K
<2MB

JohnnyGrab.3ds – This will be the main character animation for when he uses his power to translate and rotate objects from afar.  This should be over about 5 key frames.
.3ds
~16K
<2MB

JohnnyProject.3ds – This is the main character animation for when he uses his power to project his origin.  This should be over 5 key frames.
.3ds
~16K
<2MB

JohnnyFreeze.3ds – This is the main character animation for using his object freeze power.  This should be 5 key frames.
.3ds
~16K
<2MB

StoneWorld.3ds – This is the model for the first sector of the world.  There should be no animations.
.3ds
~50K
<6MB

NatureWorld.3ds – This is the model for the second sector of the world.  There should be no animations.
.3ds
~80K
<8MB

CrystalWorld.3ds – This is the third sector of the game world.  There should be no animations.
.3ds
~100K
<10MB

MetalWorld.3ds – This is the fourth and final sector of the game world.  There should be no animations.
.3ds
~75K
<7MB

StdBox.3ds – This is the standard box found in the game.  No animations planned.
.3ds
8
<1MB

StdSphere.3ds – This is the standard game sphere object.  No animations planned.
.3ds
150
<1MB

Button.3ds – This is a standard button in the game.  No animations planned.
.3ds
60
<1M

Appendix C: Audio List 

Sounds:

The following values are consistent for all sounds unless noted:

File Format
Wave (*.wav)

Sampling Frequency
48,000Hz

Channels
Stereo

Bit Rate
320 Kbps*

*Note: this is high to preserve sound quality through Fast Fourier Transform operations and frequency shifts.

Compression
None

Sounds

File Name
Description
Looping

box_box_collide.wav
Muffled plastic sounding box to box collision.
No

box_wall_collide.wav
Muffled box hitting a wall, more bass than box vs. box collision.
No

box_slide.wav
Sound of sliding plastic, like dragging nails across a hard table.
Yes

johnny_jump.wav
The sound Johnny makes when he jumps. Sounds like a burst of energy/electricity.
No

johnny_hurt.wav
The sound of Johnny taking damage. The sound of raging electricity sparking out of control.
No

johnny_die.wav
The sound of Johnny dying. The sound of electricity going out of control and fading away.
No

johnny_run.wav
The (quiet) sound of Johnny moving. Gentle electric hum with cycle of hums matching run animation.
Yes

johnny_slide.wav
The sound it makes when Johnny slides down a wall/box. A constant more vigorous version of the run sound.
Yes

johnny_power_rotate.wav
Distinct sound to differentiate the rotate power. Electric/energy based sound.
No

johnny_power_prevrotate.wav
Similar to rotate, but distinct.
No

johnny_power_originproject.wav
Distinct sound to differentiate the project power. Electric/energy based sound.
No

johnny_power_objectmove.wav
Distinct sound to differentiate the object move power. Electric/energy based sound.
No

johnny_power_freeze.wav
Distinct object freeze sound. Closing lock.
No

event_power_acquired.wav
Played when Johnny acquires a new power. A short melody similar to in-game music, but more distinct.
No

event_level_complete.wav
Played when Johnny finishes a level. A short melody to denote the end of a level.
No

event_button_press.wav
Button press, to denote something has been unlocked. Synthesized locking sound.
No

event_button_release.wav
Button released, to denote something has been locked again. Synthesized unlocking sound.
No

ui_option_hover.wav
Synthesized sound to distinguish when a player hovers over a clickable option in the UI/Options menu.
No

ui_option_select.wav
Synthesized sound to distinguish when a player clicks an option in the UI/Options menu.
No

Music:

The following values are consistent for all sounds unless noted:

File Format
Ogg Vorbis (*.ogg)

Sampling Frequency
48,000Hz

Channels
Stereo

Bit Rate
192 Kbps

Compression
Ogg Vorbis

Music

File Name
Description
Looping

music_intro.ogg
A somewhat intense electronic/synthesized sound to go with the intro movie. ~30 seconds in length, and specially created to go with the intro movie.
No

music_title.ogg
Rather than a loud and catchy electronic/abstract title sound, this will be a much more calm and abstract electronic sound. This is to catch players interest by the strangeness of the game world. Synthesized square waves fading in and out with a gentle bass track.
Yes

music_calm.ogg
A calm layer that will be playing in the background under all other music. Synthesized effects that pronounce the abstractness of the game, but very subtle. Quiet.
Yes

music_calm_bass.ogg
A bass track that plays over the calm sound effects to give a beat to the music. It will act as a base for the other sounds to build off of (by setting BPM). Relatively calm, synthesized beat.
Yes

music_intense_bass.ogg
A bass track that plays over the calm bass to add intensity. More pronounced beats, louder, and a distinct sound from calm bass. Possibly linked to when there is a large amount of physics activity.
Yes

music_intense_melody.ogg
A melody that plays occasionally over the other tracks with a techno/electronic feel.(like Geometry Wars style). Possibly linked to when there is a large amount of physics activity.
Yes

Appendix D: Schedule

Milestones:

Engine Proof (11/06/07):

· Graphics - 1st person with toggleable 3rd person camera that can rotate fully, and model and texture loading with phong surface lighting.

· Physics – BS, AABB and OBB collisions/responses without object rotations, and can rotate the world.

· Game Logic – Basic puzzle logic foundation (buttons).

· Special Effects – Nothing.

· User Interface – HUD and input handler.

· Audio – FMOD integrated, with background track and triggered sound effects.

Prototype (12/04/07):

· Graphics – Model and Texture loading with more behind the scenes optimizations and animations.

· Physics – More robust physics that's ready to plug in rotations, meaning rotation ready, but rotation itself might not be too good.

· Game Logic – 1-2 logic based puzzles with triggers, buttons, and some special powers.

· Special Effects – Nothing.

· User Interface – More HUD elements, input will have been playtested and polished some.

· Audio – FMOD Designer proof of concept, improved sound effects.

Alpha (02/12/08):

· Graphics – Normal mapping in GLSL.

· Physics – Some simple rotations and optional spacial partitioning depending on performance level.

· Game Logic – All powers in, 50% on the levels in, physics puzzles done, 2-3 logic puzzles.

· Special Effects – Starting on per pixel lighting.

· User Interface – Input is nice and flowing

· Audio – FMOD Designer fully integrated, 50% sound asset integration.

Beta (03/18/08):

· Graphics – Loading normal maps, per pixel lighting polished, polished animations.

· Physics – Solid rotational dynamics with polished rigid body dynamics, determining if we can have stacking in the game.

· Game Logic – All puzzles finished.

· Special Effects – Normal mapping terrain.

· User Interface – Polished HUD and controls..

· Audio – All sound assets created and integrated.

Final (04/15/08):

· Graphics - 

J

· Physics - 

O

· Game Logic - 

H

· Special Effects - 
N

· User Interface - 
N

· Audio - 

Y

Appendix E: Risk Analysis

What are the major risks for this project? Are there experimental technical techniques being used? Innovative gameplay ideas that might not work? Team members who might not be around next semester? Tons of content that you have no way of completing? You must list at least three major risks and how you are going to mitigate those risks. Even if you don’t think you have any major risks, you must come up with some—no publisher will ever believe that a project has no risks (and “having too many other classes” is assumed and doesn’t count as a risk). 

Risk Analysis:

Graphics:

· Risk: Shaders. We plan on having some complex shaders in the game that we haven't done before. Lighting is an important aspect of any game and we know that we don't want any weak points in the game.

· Response: Tyler and Ben are both working together on the graphics and shaders are one of the the things that we will be learning in CS300 and CS350. With the amount of time we have allocated, it shouldn't be too difficult to incorporate shaders into the game.

· Risk: Normal mapping. Normal mapping is a unique way of creating textures using colors to describe the normals of the textures. We have no idea how to implement this, at the time of this writing, and we only plan on having it in the game because our artist wants it.

· Response: Normal mapping would increase performance and usability of lighting and shading techniques by keeping the polygon count down. As such, we will be using the time after prototype to incorporating this into the graphics engine.

Physics:

· Risk: Robust rigid body dynamics. We're concerned about how well we can get a rigid body physics engine working in terms of accuracy and efficiency. We want to make it as efficient as possible for the number of objects we have to deal with. 

· Response: If we only have to deal with 100 objects at a time, then we will make the engine efficient enough to handle that, but no more.

· Risk:Rotational dynamics. If the game can't rotate objects and handle rotational collisions then the game won't be at the caliber we want it to be at.

· Response: With two guys working on physics and the non-rotational physics engine done between engine proof prototype, we think we'll be able to devote plenty of time for the rotational part and have it done by alpha. This still leaves us 2 months to polish and tweak the physics engine before final.

User Interface:

· Risk: Controls. The game has such a unique gameplay that making the controls intuitive will be a challenge.

· Response: We will be getting a robust and easy-to-use input manager up and running before engine proof and we will be play testing the controls a lot before prototype. We feel that the amount of time we devote to play testing the controls alone will make the game easy to interface with.

Audio:

· Risk: Audio Content. We don't want any weak points in our game. So while other teams might look over sound in their games, and as we all have done in our earlier years at DigiPen, this year will be different for us. We want good background tracks and sound effects in the game, but our audio director (Will) is also going to be working a on the physics engine, which will take priority as long as it needs work.

· Response: With the physics engine almost wrapped up by Alpha, Will is going to have plenty of time to crank out audio content in the second semester. In addition, Will has some roommates (who are DigiPen students) who will be helping him with the creation of any content that we can't pull from the existing DigiPen sound library.

Other:

· Risk: Scheduling. As the producer, I (Tim) am spending a lot of time on scheduling. This wouldn't be such a problem in a real world company, but at DigiPen, I'm also expected to code as much as my other team members. I'm afraid that that's just not going to happen.

· Response: Our team is meeting 20+ hours per week across 6 meetings. I'm finding out that I spend about 33% of the time on scheduling and planning, so I'm still getting about 13 or more hours of work done on the game per week. I think that this is plenty of time to be working on a game project.

· Risk: Game project interfering with personal life. I (Tim) recently got married, and the large amount of team meeting times combined with the normal school load and the fact that I am a tutor and a grader for DigiPen (my income), my wife is not very happy with me right now. I am worried that my personal life (which can't just be ignored or put on the back burner) will overwork me.

· Response: I am settling into the schedule and more time will make itself available as I synchronize my schedule with my team's schedule and my wife's schedule. I also reduced my grading load by cutting it in half, so that should free up about 6 hours of time per week.

Appendix F: Wii-mote controls


If we can get Wii-mote control in the game, the player would be able to use the remote to rotate the world, the left thumb stick to run around, and the other controls to use the powers.  The controls are not entirely fleshed out yet and we will not begin plotting controls until the research is done.

Appendix G: Different Sector Themes


The following is a description the the 4 levels we would like and the different attributes of those levels.  Right now we are focused on making a good black and white world, but we would like to have more detailed environments.



The first sector, ancient theme, is comprised of a very Escher-like environment, with stairs going every which way and doors, tunnels and portals on any surface.  Everything in this sector will have a stone or stone-derived texture and should look very ancient.  This stone theme will also affect the physical properties of game objects, like blocks, in the level.  They will slide, fall, and move as if they were stone.  The sound will also fit within the theme as well.  For example, when a large stone block hits the floor in a solid stone room, there will be an echo as the sound bounces off the walls.  Any themed puzzles will also fit within this ancient theme.


The second sector, nature theme, takes place in an enclosed jungle type environment.  The player will have to make his way along twisting tree branches and leafy platforms.  We would like this to be a very organic level but, if we are concerned with time or poly count, we may convert this to a terrain style like the stone sector except.  The major physical property of this level will be wood.  All the blocks and surfaces will physically act as if they were made of wood.  For texturing, we are thinking various wood and leafy style textures.  Sound design for this level will be much life the jungle, with a lot of ambient noise.  As such, there should not be a lot of echo or loud sounds.


The third sector, crystal/ice themed, takes place in an environment reminiscent of Superman's fortress of solitude.  There will be a lot of slick and shiny surfaces and have a very natural flow in terms of how the player gets around.  The sector should feel like the inside of some giant natural crystalline structure.  There is a very jagged look, unlike the first sector, with no well cut stairs, paths, or doorways.  Objects should slide very easily, but the objects should be very dense, so even small objects will be much harder to lift.  There will be little to absorb sound, so there will be a lot of echo in this sector as well.  Again, if there is a concern for time or polys, the terrain will be much like that of sector 1 with a different texture theme.


The fourth and final sector, metal/fire, is in a very mechanical level.  It is much like a combination of a factory and a forge.  The fire surfaces in the level will drain the player's energy much like the anti-energy surfaces did, except 2x as fast.  We would also like to have elements of the environment that can hurt the player, like a tunnel of blades or something of that nature.  This level will probably be much like the first level in terrain design, but we would like to have things such as gears for staircases.  This is only concept right now though.  All the game objects will be made of metal and will act as such physically.  This should be a noisy level, so there will be a little echo, but most will be drowned out by the ambient noise of the level.

Appendix H: Copyrights

All art created by or used from:

· Matt Munsinger (DigiPen BFA Junior)

· Ben Johnson

All sound created by or used from:

· Will Edgette

· Josh Neff (DigiPen RTIS Senior)

· DigiPen Library

Appendix I: Team Credits
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Ben Johnson – Game Designer, Art Director – Game Logic, AI, Graphics
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Will Edgette – Audio Director – Physics Lead, Audio


x____________________________________

Matt Munsinger – Art Lead, Co-Designer
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