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[bookmark: _rcm3loi2gz72]1. Introduction
[bookmark: _klvld0sq92b2]1.1.Background:
The Institute for Interactive Arts, Research, and Technology (INART) at Cal State Los Angeles serves as a focal point to re-imagine what the next level of storytelling and content creation will be in the 21st century. INART’s goal at Cal State Los Angeles is to figure out new ways to respond to massive change in how we understand, share, and express our experience of the world surrounded by the new media and new technologies. As a result, The Institute for Interactive Arts, Research, and Technology has partnered up with the Computer Science Department at Cal State Los Angeles to collaborate on the design and implementation of a game. 
A game is a perfect story-telling platform which can convey many emotions and allow the players to escape into a different world. A game, much like a book, requires many elements to make it interesting and engaging. These elements include a story, setting, a plot, and a conclusion. But like any interesting read, the story must keep the person engaged and intrigued. 
Our goal was to design and implement a playable game that would incorporate a story, include the protagonist, and include an intelligent enemy. The target platform for the game is PC with the plan to launch on a gaming platform such as Steam.

[bookmark: _14dc8oud3i6]1.2.Design Principles:
	The main deliverable in our project is a playable game that includes a base level which expands dynamically, 3 levels with objectives, and an enemy. The design  must include, at a minimum, 3 playable levels with objectives that the player must complete before they can proceed. The game must include a main level, which the player is allowed to explore. It is generated dynamically and it will always expand so that the player can move forward. This main level will not allow the player to go back. It will also spawn levels at random which can be accessed through doors. These levels will have a random element applied to them, which we call “conditions.” The condition will be applied, at random, when the player enters the room. The game must also contain an enemy that implements artificial intelligence (AI) elements. The AI elements will allow the enemy to seek and destroy the player throughout the duration of the game. The game is also timed using a component called “Game Timer.” The Game Timer component will keep track of how much time the player has to beat the game. The time will be extended once the player completes an objective within a level. However, if the player fails the objective, there will be a penalty which results in the player losing time. The timer resets when the player fails to beat the game.

[bookmark: _e48eek1r5ix2]1.3.Design Benefits:
	By having the main level expand dynamically, the game becomes unpredictable. Every playthrough of the game will always be different. The levels are also generated at random and cannot be predicted. Also, the condition that is applied to the room is also applied at random. All of these random elements increase replayability as the player will not be able to predict the path nor level. 
	Having the Alleyway as the main setting of the game also allows us to expand the game easily. Since the Alleway is created dynamically, the number of levels cannot be predicted. This allows us to continuously add levels to the game without worrying about expanding the world itself.
	The Alleyway and levels are created dynamically. This is extremely important because it allows us to decrease the resources that the game is using. Everytime the player moves forward, the previous sections of the game become inaccessible. The objects that were previously created are destroyed, therefore decreasing the resources.

[bookmark: _tt3quov7efhz]1.4.Achievements:
	Over the course of the academic year, our team was able to meet all requirements. We got the main controls situated, the levels to work with proper room conditions such that the player can progress through the challenges. We got the main Alleyway to spawn randomly such that the player can never guess where they are headed next. We also got the room conditions that we planned to work with any room we created. Future development is required to further polish the game but it's in a good standing.

[bookmark: _ra3m39n2herb]2. Related Technologies
[bookmark: _phr9dbnlz1mq]2.1.Existing Solutions:
	For sound bits we need a tool for editing music and or sound effects and we found a popular program called Audacity. This tool helped our team work on sound effects easily, adding a depth and feel to each level the player will play.
	To keep everyone up to date on changes we had to look for programs to communicate with the team. We used Discord and as of recently we started to use Zoom in order to host weekly meetings. To prevent random people from joining our zoom meeting, we added a password for better security.
We looked into source control, due to large data files and script/code being too much for github. We found Unity Collaborate which is mainly for unity developers, this came in handy when we were combining each team member's work together. Unity Collaborate allows our team to go back to the previous version whenever we mess something up. We did however use github for sharing scripts and code easier in early stages of our development.

[bookmark: _hp5to5fq5f1p]2.2.Reused Products:
The base of our game being player movement and object interaction we reused code that was developed by our team members years prior. We had team members with some experience with game development and it gave us an advantage when it came to creating scripts for the game. Reusing the scripts created to move the player and or interacting with doors and objects. We also reused the camera script that allows the player to look around at a certain angle.
[bookmark: _i06eojsou267]3. System Architecture
[bookmark: _fhvndxgm9psn]3.1.Overview:
Satisfy by the graph below.
[bookmark: _7chzj0flayzm]3.2.Data Flow:
Both these sections require DFD 0 and 1. These graphs don't apply to this project but the following graph will satisfy these sections:[image: page16image928528]
[bookmark: _qi42x7tesuby]3.3.Implementation:
This project required the main Alleyway, the rooms, conditions, Cop (antagonist),  Player (protagonist).
[bookmark: _dvef1nihmwa8]Game Timer
	When a player starts a playthrough, a game timer begins. This timer will countdown until it reaches zero. If the player dies (health reaches 0), the game timer resets. If the player is unable to complete the rooms objective, there will be a penalty of time loss for the game timer. Successfully completing a room extends the game timer. The game timer is seperate from the room timer.
[bookmark: _15unznppc9s9]Main Level - Alleyway
	The main alleyway is the map that the player will walk through each gameplay. The alleyway gets generated randomly as the player plays the game. Extra alleyways will get deleted to save memory. The player will never expect the same gameplay every time. The alleyway could spawn going straight, left or right. Doors will also spawn as part of the alleyway. There will be a roadblock for each door in order to prevent the player from running without opening any door. In the alleyway, there will be obstacles that the player will have to walk around or jump over. The obstacles could be fire hydrants, fences, construction cones and so on. There will also be a fog that moves slowly as the alleyway gets generated. 
[bookmark: _dndo9zpgd9yt]Levels - Rooms
	Alleyways will generate doors that lead to rooms. These rooms are randomly generated within a list and are deleted whenever a room’s objective is finished successfully. Therefore, there will never be two of the same room in a single playthrough. These rooms have unique objectives each that are necessary to complete before the player is allowed to progress through the game. The room objectives will also be timed for the player, which will result in a loss if not completed within the given time. The room timer is separate from the game timer. These rooms are as follows:
· Cat Room: A room that is heavily focused on cats. Various cats litter the room for the player to interact with.
· Home Sweet Home: This room simulates a regular household with a killer chasing the player. The player's objective is to figure out the puzzle hidden in the level itself. This shows us how our privacy can be invaded and how individuals that took part in the protest felt after arriving home
· Illusion Room: An enclosed room with an obstacle course in the center. The player’s objective is to begin the climb and collect knowledge in the form of books. The obstacle course in the center of the will be composed of various school related objects such as chairs, tables, beakers, pencils, etc.
· Water Zoo: A room taking place in the outside world surrounded by murky waters with a deadly shark, but a friendly cat wearing a brown Beret to aid  your quest.
· Training Room: An indoor facility room where the player will start in. This room is for the player to familiarize themselves to the controls and feel of the game. There shall be an Athletic Area where the player learns the basic movements, and Marksman Area where the player learns how to throw objects.
· Kitchen Room: A classroom that is outfitted to teach students basic cooking skills. This room will be a more speed run level by testing the timing of cooking skills. This room is fitted with counters, ovens, fridges, food produce, and lots of cheese. In the back corner is the freezer room where there is more fridges and food in storage.
[bookmark: _3rdwpfw95v90]Conditions
	Conditions are randomly generated modifiers that affect the player’s gameplay within specific areas of the games (Rooms). The conditions may stack up to the n times with each other (n being the number of finished games). The conditions are as follows:
· Don’t look down: This condition makes it so that if the player looks lower than 45 degrees down (assuming the forward vector is 0 degrees), the floor will disappear causing the player to fall and ending the game.
· The floor is lava: The room’s floor’s texture changes to a bright lava texture that deals damage to the player every second they are on it. The condition will then spawn rocks on the floor such that the player may traverse through the room and still be able to complete the objective. 
· Camera Flip: The condition causes the player’s camera to flip upside down every 5-10 seconds (180 degree rotation on the Z-Axis).
· Shrink: The player will become smaller, including the mass, but the level and objects will remain the same. This also means that the player will jump higher.
· Super Speed: The player’s movement speed will be increased significantly.
· Super Strength: The player shall be able to pick up objects 2.5x larger in mass than before.
· Foggy: Fog will appear throughout the entire room, dramatically reducing the player’s view distance.
· Sausage:This condition produces the sounds “sausage” at a random interval to annoy the player.
[bookmark: _pdqfvj38dger]Main Enemy - Cop
	The main antagonist for the game is portrayed as a police officer called “Cop”. The cop uses a script which allows it to find a path to the player and it also uses an animation controller to dictate which animation will be used based on its action. The script contains various functions which will allow it to look for the player. In the event that the cop is looking for the player, it will also trigger a running animation within the animation controller. This animation will last as long as the cop is running. Once the cop collides with an object, it will either stop or trigger an event that will cause the cop to deal damage to the player as well as trigger an animation. The damage trigger will only be applied if the cop collides with the player.
[bookmark: _hwt4n8u8y5mp]Player
	The player’s movement was implemented using a controller script. The controller was designed so that the player could navigate through a 3-Dimensional space. This script uses keyboard inputs to trigger movement events. The keys that trigger the movement events are A, W, S, D, and Space Bar. The following is a full list of controls:
· A: Moves the player to the left
· D: Moves the player to the right 
· W: Moves the player forward
· S: Moves the player backwards
· Space Bar: Makes the player jump
· Left Click: Allows the player to interact with objects
· Left Click + Hold: Allows the player to hold items as long as the clicker is held

[bookmark: _tw7oq9cw3ikq]4. Conclusions
[bookmark: _wlk4imdpop7h]4.1.Results:
	We ended with a game including levels and room conditions to be activated randomly keeping the game fresh each time the player decides to take a different approach. Playing through the game is smooth and transitions are seamless. As mentioned in section 1.2 there is an AI implementation that will chase the player, but can be worked on adding more difficulty for the player.
For performance we limited the size of our rooms and kept the use of game assets to a minimum. This can be changed in future developments. To save memory space for the main game we created auto deletions for the Alleyway to keep the game running smoothly. We also kept the rooms to spawn 3 at a time and no duplicate rooms would spawn after completing the objective giving the game no chance for lag to present itself. These auto deletions are performance friendly when it comes to adding other levels..
	Finally, bring all these sections together in Unity Collaboration to have a work and playable demo for showcasing.

[bookmark: _661cb830wb9h]4.2.Future:
	This project being far from a polished game can be worked upon further. The idea of a game educating players about the LA Walkouts can be more clear in future installments. Future implementation include:
· Including a narrator can be added for additional story telling.
· Upload our game to Steam or to a website for people to play, this would allow us to prepare for more updates and gain feedback. 
· We would also like to improve the AI interaction of the cops. The desired behavior would be spontaneous and unpredictable. The cops would react differently every time the cop found the player. For example, the cop could dance, punch, run away, or do nothing. In addition, we would like to add more unique rooms and conditions to make the game more fun.
· Add additional indicators for the players playthrough, for example the when finishing a level or if the player is low in health.
· Implement additional NPC’s, such NPCs can hinder the players experience or some that can aid the player in time of need.
[bookmark: _yfdw03as7jxe]
[bookmark: _p2fwpb20aaga]5. References
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