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LECTURE

1
Introduction

2



About CS4344
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• To learn about technical issues and 
solutions in networked/mobile 
game development

• Complements CS4213 “Game 
Development”
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We are at the frontier of 
the topic
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No perfect textbook for 
this class.  But we will use 
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Additional materials comes 
from online resources and 

research papers.
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“We don’t know what we 
are doing.  That’s why it’s 

research”
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So, don’t swallow everything 
you read (and I say) without 

thinking.
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I am learning about 
the area myself.
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35%

40%

25%

Final Exam Assignments Quizzes/Midterm

CS4344 Assessment
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http://www.comp.nus.edu.sg/~cs4344
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Questions?
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“Networked Games” ?
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Games that involve more 
than one hosts 

communicating over the 
network
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Games that involve more 
than one player 

communicating over the 
Internet/LAN
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We focus on real-time 
multi-player games in 

CS4344
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and other similar 
applications
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An Abstract Model for 
Networked Games
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A generic loop for games

Collect Events

Simulate Game

Render

Wait
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A generic loop for games

Collect Events

Simulate Game

Render

Wait

Game
States

events

states

25



Time

States

Can be viewed as a sequence of states that 
changes over time, in reaction to events.

26



Time

A state can be discrete or continuous.

State changes over time
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Time

Example events: user input, timer, messages 
from other hosts.
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Time

A host may send messages to other hosts.
Message can be state or event.
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Example: Two-player Pong

States: position of peddles and ball   
Events: movement
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Player A

Player B

A moves peddle

B moves peddle

Ball hits peddle
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Basic
Communication 
Architectures

32



Centralized Architecture
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Player A

Client sends events to the server.  Server 
computes new states and updates clients with 
new states.   

Player B

Server
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Player A

Client sends events to the server.  Server 
computes new states and updates clients with 
new states.   

Player B

Server
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or

Collect Events

Render

Wait

Game
States

events

states

Simulate 
Game

Game
States
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“Smart” server, dumb clients

Role of server
Maintain states
Simulate games
Notify clients
Resolve conflicts
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Dumb server, smart clients

Role of server
Notify clients
Resolve conflicts

Role of clients
Maintain states
Simulate games
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Player A

Clients simulate and maintain states. Server 
resolves conflicts and forwards events to 
clients.

Player B

Server
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Collect Events

Simulate Game

Render

Wait

Game
States

events

statesServer
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Point-to-Point Architecture
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Point-to-Point Architecture

Role of clients
Notify clients
Resolve conflicts
Maintain states
Simulate games
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Player A

Clients simulate the game, maintain states, and 
forward message to each other.

Player B
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Collect 

Simulate 

Render

Wait

Game
States

Collect 

Simulate 

Render

Wait

Game
States
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Player A

Maintaining consistency is not trivial.

Player B
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Centralized vs. Distributed
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Design Requirements
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Responsive

(reacts to player’s action)
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Consistent

(players have the same view of 
the game state)
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Cheat Proof

(player cannot cheat)
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Fair

(should be fair to all players)
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Resource Efficient

(minimal amount of network 
traffic, CPU cycles, memory)
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Scalable

(able to handle large number 
of players)
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Robust

(able to handle failure 
gracefully)
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Simple

(easy to implement/maintain)
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Why Difficult?
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Internet is a 
best-effort network
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Packets take time to travel.
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Packets can be dropped or corrupted

X
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A hits ball

Ideally, updates should reach other players immediately, 
so that states are consistent at all time.
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A hits ball

Delay and loss lead to inconsistent states.

X
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Number of players 
can be huge
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Huge cost in network/CPU resources
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Users are 
competitive
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Games should be fair to all 
players
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network delay and losses

large number of users

cheating
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Latency

Robustness

Conflict/Cheating

Consistency

Accounting

Scalability

Complexity
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