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1. Functional Minimum 
Not all features of this stage are fully implemented. 
 

1.1 Networking 

All of the features for Networking are implemented for the functional minimum. 
The Facepunch.Steamworks API for Unity is used for peer-to-peer networking. This API 
supports sending TCP/UDP messages between Steam users and other features like lobbies 
and friend lists. 

 
When the game starts, players can 
invite their Steam friends into a 
lobby and chat about which roles 
they want to take. After everyone in 
the lobby selected a role and 
pressed ready, the lobby owner will 
become the host for the game. 
Then the host will load the client 
and the server scene. Other clients 
will only load the client scene. 
 
The server scene on the host then 
runs all the gameplay code based 
on the input from the clients. For 
example the client has a player 
character that it wants to move 
forward. Then the client will send a 
message to the server to move its 
character forward. When the server 
receives the message it will move 
the character and tell the client its 
new position. Currently, the 
networking system supports the 
synchronization, interpolation and 
spawning of transforms(position, 
rotation, scale, parent). 
 

On top of that, custom networking messages can be sent between players. Also, the 
behaviour of objects on the server can and should be different from the behaviour of this 
object on the client. Both of this can currently be achieved within one script with separate 
functions for these two behaviours. This setup for networking makes it easy to create new 
networked behaviour and also does not require a different code base for sending and 



receiving messages. Also debugging is easy because the client and server run inside the 
same unity project without any external application. 
 
The networking solution still requires some improvements but it is definitely a good 
foundation for the game to build onto. Further improvements can be made for the 
performance and consistency of messages as well as the client side interpolation of 
transforms. 
 

 
1.2 Ship-Environment Interaction 
Ship-environment interaction logic is contained in the particular environment objects. The 
Ship only exposes different manipulation components (manipulators) that are used to 
change the ship’s state. When the environment objects register a collision with the Ship, they 
update the ship’s state by calling the manipulator’s functions. That can be adding a force to 
the ship, making damage or applying some status effect. This way all the networking logic 
that is necessary for the ship-environment interactions is encapsulated in the manipulator 
components, and at the same time provides the endpoint for the ship’s status management 
that can be used for other types of Ship-X interaction. 
1.3 Player Controls 
Player controls is the point through which players will communicate with the game, so it has 
to be very carefully tuned and tested. Accounting to the fact, that player controls that we 
originally have in mind, are subject to change during playtesting and, especially, alpha 
testing, we wanted to make them as flexible as possible. 
The solution we came up with is depicted in the picture. The Player class has a 
PlayerInputController that determines the player-game interaction. During the startup, the 
proper input controller for the chosen role is selected and attached to the corresponding 
player object. This approach allows us to change the particular implementation of the input 
controller without major issues. Whenever the Player makes a significant action in the game 
(Wizard might cast a spell, or Apprentice interacts with the ship), the proper Action object is 
chosen and the event is raised. All action logic is contained within actions, which decouples 
player interaction from the actual game logic, allowing for easy and independent changes or 
expansion of both. 
  



The current implementation of player controls presents 3 different roles that player can take 
on in the lobby. The first one, Wizard, allows the player to look around and toggle a 
spell-casting mode, during which the player has to sort elements in a sequence that fits one 
of the spells. After the elements are sorted properly, the player casts a spell by pressing a 
corresponding keyboard key, and the quick time event (QTE) is started. Each correct input 
repeats the action that is assigned to the channelled spell, which helps us to achieve a 
smooth feel to the gameplay. 

 
The second role, Apprentice, allows the player to interact with the objects that are in front of 
the player. Interaction currently starts a QTE too. In the future, we want to experiment with 
the ways we display the QTE cues to the players.  

The third role is a Spectator role, that allows the player to fly around in a free camera mode.  
The minimal requirements for the player controls are met and will be expanded on in the 
future versions. 
 
 

   



1.4 Environment 
 
The logic behind spawning new objects is quite simple, so far. The environment spawner 
can control the initialized environment objects in different ways - by setting the velocity 
directly or applying various forces. The objects can be of three different types: damaging, 
supporting and danger zones. Currently, the type, position and target direction of these 
objects are randomly chosen, but with the position of the ship in mind. 

The underlying vector field can either be loaded from a file which was generated by 
mantaflow beforehand or initialized at the beginning of the scene. Most of the objects will be 
influenced by the vector field, which also controls the particles of the tornado. 
If an object is outside of the set boundaries of the grid, the values will be extrapolated. For 
the rock three different visualizations are available. 
 
Apart from the visuals, this requirement of the functional minimum is fully complete - objects 
are spawned in a proper way and target the ship indirectly. 



 

 

 

1.5 The Tornado 

 
 
The tornado is currently represented as a particle system. All particles are rendered as 
transparent objects, which means they first have to be sorted depending on the camera 
position.  
Alternatively or additionally, a simulated and rendered tornado could be used as rotating 
textures in the centre of the storm. From this diffuse and the corresponding normal texture, 
which were generated by combining six rendered images lighted differently, it is possible to 
“fake” the rotating motion. This can be done by rendering the volume from, for example, 72 
different angles and then switch the diffuse or normal texture depending on the time and 
viewing angle.  
Overall the tornado fulfils the functional minimum target since it is definitely recognizable as 
a tornado. However, the other visual effects like clouds or flashes of lightning are missing 
completely. 
 
 
 

 



1.6 The Ship 
 
The ship is being created by an iterative procedure. Starting 
from a simple model, more details and layers of complexity 
will be added with each model created.  
 
The first model had only vague similarities with an actual 
ship, but it could be used as a placeholder to implement 
in-game. It included two masts with outlook points and an 
accessible upper deck.  
 
For the creation of a second model, the design choices were evaluated, leading to 
several changes.  

 
 
 
 
 
 
 
 

 
The balloon is now placed “lying” on the upper deck. A “hole” in the deck allows it to 
reach into the room of the lower deck so that the core of the hot-air balloon is 
accessible below. The whole ship has more length and more sails to give it a more 
“epic” appeal.  
 
The model is recognizable as a ship 
and includes design trademarks (like 
the “crystal-beard” and the ballon/sail 
arrangement). Also, the model is 
constructed in a way, that allows 
destroying/shifting different parts of 
the ship if the vessel gets damaged. 
Therefore, the functional minimum is 
achieved.  
 
 
 
 

 



2. Low Target 
2.1 The Ship 
 
Regarding the low target, more assets and details are added to the ship. Those 
assets function as markers for possible interactions (repairing the ship, looking up 
spells, etc.) later on. Materials and textures are currently in the editing process and 
will be added till the next milestone.  
 


