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MY TETRIS MULTIPLAYER   

 Introduction  

A multiplayer game is a game played over a network can could be implemented using several different 

approaches, which you can put into two different groups: authoritative and non-authoritative.  

The authoritative group, is the most common approach is the client-server architecture, when you have a 

central entity that takes control over the whole game. Every client is connecting to the server and constantly 

receives data, locally creating a representation of the game state.  

 
  

This is the approach I’m using in my game.  

When a client performs any action, like moving the Tetris block from one side to the other, that information is 

sent to the server. The server checks whether the information is correct, then updates its game state. When the 

information is valid it propagates the information to all clients, so they can update their game state accordingly.  

Then you got the other group the, the non-authoritative group, there is no central entity and every peer 

controls its game state. In a peer-to-peer (P2P) approach, a peer sends data to all other peers and receives data 

from the, while he don’t know if the data is valid or not.  

 
  

I’m going to explain how I build Tetris with the authoritative in mind.  

    

An authoritative multiplayer game has a server that uses central entity control the game state, so the peer sent 

its state to the server and sends then it get sends to the clients. The Tetromino are guided by local input, so the 
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player’s game state is updated almost instantly. For the movement of all the other tetromino’s, the player must 

receive a network message from the server where the tetromino’s are. Those message take time take some 

time to deliver over the network from the client to server and back to the clients, so when the clients get the 

information it’s probably not there anymore – that’s why it’s a simulation.  

While I was trying to keep the simulation accurate, every client is responsible for propagating only the 

information about its own tetromino, not the others.  

Performing actions independently  

After I’ve mapped al basics actions like move, turn etc. It was time to make them reproducible without the input 

of another user. Even though that’s a principle of good software engineering, it might not be obvious from a 

multiplayer game point of view.  

Using the turning action of our game, if it’s deeply interconnected with the input logic, it’s not possible to reuse 

that same turning in different scenarios.   

 

When the turning side is decoupled from the input logic, for instance, it’s possible to use the same code to 

switch tetromino and other opponents (When that message arrives). It avoids for me multiplying code and 

prevents allot of headache.     

Mitigating latency issues  

If the game exclusively moves entities based on network updates, any lost or delayed messages will cause the 

entity to “Rubber Banding “from once point to another. That can be mitigated with local predictions.  

I was willing to use interpolation for instance, then the entity movement is locally interpolated from one point 

to another (both received by network updates).  Then you have the result, the entity will smoothly move 

between those points. Ideally, the latency should not exceed the time an entity takes to be interpolated from 

on point to another.  

Another idea for me was to use extrapolation, which locally moves entities based on its current state. It 

assumes that the entity will not change its current route, so it’s safe to make it move according to its current 

direction and velocity, for instance. But only when the latency is not too high, the extrapolation accurately 

reproduces the entity expected movement until a new network update arrives, the resulting in a smooth 

movement patter.  
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Despites those tricks, the network latency can raise extremely high and unmanageable sometimes. The easiest 

approach to eliminate that is to disconnect the problematic peers. A safe approach for that is to use a timeout; 

when the peer tames more than a specified time to answer I’m going to disconnect it.  

BANDWITDTH OVERHEAD  

Per datagram:  
1 byte for bitflags  
4 bytes for timestamp, used to calculate RTT for congestion control.  
3 bytes for sequence number, lookup datagrams for ACKs.  
 
Per message:  
1 byte for bitflags  
2 bytes for message length  
3 bytes for sequence number, used to prevent returning to the user duplicated messages  
4 bytes for number of splits, not compressed to improve performance. Using MTU  
2 bytes for identifier for which split this is. Using MTU  
4 bytes for index into number of splits, not compressed to improve performance using MTU  

System Overview 

Testing the code  
Let other computers join and take over the input of the player, and randomly move blocks  
Example data outcome of the central web server.  

Note: Every line is a computer, how straighter the line is, the less latency it has. (There is a second between 

every node)  
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Numbs and channels  

A numb is the core communication in the cry network. It consist of a port for packet based communication and a 
collection of different channels.  
A channel in the network representation of a connection between two machines. Over a channel one can send 
and receive message. To get communication about abstract game states, a channel usually has a context view to 
been observe and help replicate the net context state that is currently active.  
Channels and nubs each have a different game-side and a network side implementation. On the game side 
implementation that is available so that the network implementation can be easily extended by different games 
having different requirements.  
 

Established connection  

There are different number of steps that need to be taken before a full connection could be established. These 
are performed by the nub before the channel is being created.  
The folloring steps should be performed, labelled as a client->server, but they could easily be labelled peer1-
>peer2. Client send a connection request packet to the server with the client version number, and the number 
of the protocol, some flags and game defined connection string. Once receiving the server respond with part of 
a Diffie-Hellman handshake and creates its channel. The server can now additionally create its channel  
 

Channel protocol definition  

At the start of every connection, higher level code is queried as to the protocol will be implemented. A protocol 
consists of a set messages which can be sent and can be set to a messages part that can be received. It is a 
higher level code’s responsibility that these are matched at each end of the connection.  
Classes that can receive message are derived from the ‘NetMessageHelpers’, with the requirement that the 

template parameter is some class that has ‘MessageSink’ as a parent class. After both the game side and the 

network side of the channel have been created, the implementation of the ‘DefineProcotol’is called. That 

function is then called recursively through the channel structure, until all parts of that channel have 

‘DefineProcotol’ has been called. Each part of message should call the ‘AddMessage’ with what messages it will 

send and receive, these should be defined as null terminated arrays of the ‘SnetMessageDef’ pointers. The 

netMessageHelper’class defines logic so that the various message declaration macros can build this array 

automatically and the ‘DefineProtocol’ can retrieve it simple by calling ‘GetProtocolDef’   
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A ctivity Diagram Login   

    

DIAGRAMS 

  

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

Activity Diagram Game  
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Matrix setup Tetris  

 

  

Matrix Working Example    
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Sequence Diagram 

    

 

 

 

 

 

 

 

 

 

Class Diagram Prototype 
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CONCLUSION  

Making a multiplayer game played over the network was a big challenge for me and an exciting task. It required 

a different way of seeing things since all relevant actions must be send and reproduced by all peers. As a 

consequence, all players see a simulation of what is happening, except for the local player, which has no 

network latency.  
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