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Introduction

My goal in this project is to make a network solution in a real-time strategy game. 

Method
There are several ways to do networking in a real-time-strategy game since there is not the same real-time demand as for example an FPS. These methods have I looked into.

Send all units across: This is a simple brute-force approach in that the server updates everything and sends health, position, rotation etc to the clients with a non-guaranteed delivery method. The clients ask the server if they can make a certain “move” and the server accepts or denies. The unit update messages are sent with a fixed time-interval, so if packets drop a new one will arrive shortly.

This method can be improved by only sending information about units that have changed. This reduces the traffic if units are standing still, but if all units are moving it’s still as bad as before. This is a straightforward method that is “easily” implemented. You can also use prediction algorithms for the units.

Pros:

· Easy to implement

Cons:

· Sends a lot of data.

Send orders across: In this method we only send orders like move, attack etc instead. This greatly reduces traffic because we only need to send a message when the user does something. But then we have to simulate everything exactly the same on each computer otherwise there will be small discrepancies like a unit is killed on one client and survives on another and left unchecked the problems will only multiply. This puts great importance deterministic simulation on every client so that everyone has the exact same game at the same time with the same player commands. It works by sending commands to be executed a time in the future on all clients.

This method uses a guaranteed delivery method because every packet is needed or else the simulations will de-synchronize. This method was used in age of empires.  For more information read 1.

Pros:

· Low bandwith

· Everyone is seeing the same thing.

Cons:

· More difficult to implement.

· Response time is lower when doing a player action.

There are variations on both of these methods.

Result
Peer-to–peer

In a peer-to-peer solution there is no central point of failure which means if even the host disconnects from the session the game can continue. That is, all clients connect to all other clients and they send their information directly to everyone else. The host is used for things like speed-control so a new host needs to be decided if the host drops.
Server-client

In this approach everyone is connected to a server that controls everything, the clients send their player commands here and the server relays it to the every client. I’m thinking about using this but if the server disconnects because he gave up or lost then a new server needs to be decided and connected to, or maybe everyone is already connected but just isn’t used, but personally I think peer-to-peer would be easier.
Floats
With floats you can get rounding errors even on the same computer configuration so I banned the use of floats in the logic part of the game, we will use fixed point instead which is an integer based fractional system. It has a fixed number of decimal bits that can be set accordingly to the precision you want. There is a performance hit when converting to an Ogre float vector when drawing, but otherwise it holds up pretty well performance wise against floats.
Synchronize check

By using cyclic redundancy check (CRC), some other kind of data integrity check, you can check if positions, health, etc of units are the same for everyone in the game. And if there are discrepancies they need to be dealt with. One problem is who has the correct data but the easiest solution is that the server is always right.

Discussion
I decided on the last one because I thought it would be interesting to implement and I like the idea that everyone sees the same thing and that the server won’t get an unfair advantage. I’m going to test the robustness of this method at least to see if I can get it to run stable, otherwise I might have to reconsider and use the first choice. Right now I’m using peer-to-peer which I think will be easier and because I need a guaranteed delivery method I will use TCP. 
A problem is the response time when sending a player command, I read that up to 250ms isn’t noticeable and 250-500ms is playable, but I think it’s noticeable. A solution is to lower it, a response between 100-200ms felt much better, but I will have to try different settings. It puts more demand on the network conditions the lower I go. I’ve already got a simple version running in the game and you can walk around and attack. An example of a problem that surfaced recently is that the order in which the units execute a move command makes a difference in which path they take. This results in different results depending on which order the client received the move commands. This will be solved by the AI-programmer and is an example of problems that can arise when everyone is not used to write compatible code for the network.
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