Outline for CCSC-NW / UP Presentation

General Purpose: To inform

Specific Purpose: To have my audience fully understand the architecture presented and how it addresses the problems presented.

Goals: To give a clear, thorough, concise presentation of the architecture and the problems it addresses.

Desired Response: Interest in the architecture

Thesis Statement: The MMORPG architecture presented addresses the six problems present in this genre, minimizing network traffic, provide possible load balancing, secure game play, scalability, maintainability and maximizing performance.

Organizational Pattern: Problem – Solution

I. INTRODUCTION

Attention Getter:

Reason to Listen:

1st Transition:

A. Why study games?

1. State or near state-of-the art in many CS disciplines

a) Algorithmic Analysis

b) Graphics

c) Database design

d) Artificial Intelligence

e) Networking

2. Users demand feature-rich applications

3. Lessons learned from game building applicable to ‘real-world’ productive applications

a) Distributed applications

b) Graphics intensive applications

4. Learning purposes

a) Games are familiar to students

B. Why Architecture over Implementation?

1. Top-down approach

a) Need to start at the design level to create a better implementation

b) Good software practice

------------------------------------------------------------------------------------------------------------

C. Explain Outline

1. MMORPG’s

2. Architecture

a) Two Paradigms

b) Patterns

3. Our Architecture

4. The Problems & Our Solutions

* Opening Question: How many here are familiar with the massively multiplayer genre?

* Transition: I think this topic will appeal to those who are familiar with the genre, as well as those who are not, because not only is the architecture interesting to learn how to make games better, it also attempts to address many problems with applications of similar scope.

D. Why this genre?

1. MMORPG

a) Massively Multiplayer Online Role Playing Game

(1) Massively Multiplayer – Scaleable

(a) usually 2500-3000 concurrent users at peak time

(2) Online – Networked

(3) Role Playing – Feature rich application

(4) Game – Entertaining,  immersive

* Transition: Because all these problems are rolled-up into a single application, a sophisticated architecture is required to address all of these issues simultaneously.  Which is our 2nd point, architecture.

II. BODY

A. Architecture

1. Two paradigms exist, each with their own advantage’s and disadv’s – Peer-to-Peer, Client/Server

a) Big point of contention: network traffic

(1) Some claim Client/Server architectures – Up to twice network traffic of Peer-to-Peer

(2) Others claim Client/Server architectures – equal network traffic

(a) These are referenced in the paper

(3) Answer probably lies in an application optimized for client/server architecture

b) Peer-to-peer

(1) Only smaller game scales possible (-)

(a) Game can only be as large as smallest machine because every machine must keep entire game state

(2) Security (-)

(a) Every machine has access to crucial game data

(3) Game clock problem (-)

(4) Business Model (-)

(a) Only initial product can be sold – no subscriptions

c) Client/Server

(1) Unlimited game scale possible (+)

(a) Server can actually span unlimited number of CPU’s

(2) More Secure (+)

(a) No unauthorized access to crucial data

(3) Avoids game clock problem (+)

(a) Clock maintained by master server which all users access

(b) Network latency can be calculated and compensated for

(4) More viable business model (+)

(a) Subscription based

* Transition: These are the reasons we chose a client/server over a peer-to-peer architecture.  But let’s examine more specifically now, the software patterns that are used.

2. Our Client / Server Architecture

a) Some well-known patterns

(1) Layered Client / Server Architecture

(a) Structured so that each layer encapsulates similar tasks

(b) A layer can only communicate with the layer directly above and below it

(c) Abstracts layers from each other

(2) Publisher / Subscriber

(a) Temperature – Room Analogy

(b) Explain A – B – C scenarios

(i) Two Scenarios

(3) Model-View-Controller

(a) Explain

(4) Blackboard

(a) Explain

(5) Broker

(a) Stock broker analogy

(b) Explain

* Transition: We’ve discussed 5 patterns that are employed, as well as the reasons that we chose a client/server architecture, now lets look at how this is actually implemented in the architecture – the 3rd of our points.

------------ MOVE QUICKLY HERE!!

b) Client-side Architecture – you may recognize a  model-view-controller derivative

(1) Mayor

(a) Knowledge source for the blackboard

(b) Responsible for passing messages and requesting information between all client-side modules

(c) Keeps client-side game clock

(d) We chose the name mayor because it’s role is analogous to the executor of a city, keep this in mind for later when we discuss the server – when it will become more clear what role this module plays in the system.

(2) Network Component

(a) Also the network layer in our layered architecture, which we will discuss in more detail later.

(b) Messenger module

(i) Forms messages intended for server

(ii) Translates messages from server

(iii)  Checks validity of form and data from server after decryption

(c) De/Encrypt module

(i) Responsible for encrypting and decrypting messages that travel to and from the server

(d) Network module

(i) connects client application to physical network

(ii) Handles packet transfer

(3) Library Component

(a) Holds the state of the client’s worldview

(b) only loaded once, updates as many times as necessary to keep user’s worldview up-to-date

(4) Physics / Collision Detection Components

(a) Abstracts physics and collision detection algorithms from rest of application

(5) Command Component

(a) Abstracts certain user commands from the Mayor

(b) Calls might include calls to check the time, asking for game stats

(c) Chat module

(i) Handles specific types of commands – chat commands

(ii) Parses chat command, parses it into a chat message and passes it to the Mayor for distribution to server

(6) Graphics Component

(a) View module

(i) Called by the Mayor to start setting up the graphics calls

(b) Graphics module

(i) Renders model to screen

(ii) Contains all platform or API dependent graphics calls for abstraction reasons

(c) Input module

(i) Traps user input

(ii) Passes it to the view

(iii)  View determines what the input means (contextualizes it) and passes message to Mayor

(d) AI Component

(i) Acts as player control for pseudo-client process on server

(ii) Receives data from Mayor like View

(iii)  Responds to the data like the View based on some logic – just like user sending input

* Transition: We’ve looked at the client-side, now let’s look at the other half of the architecture – the server.  I promise this will go quicker because most of it is duplicated from the client-side.

c) Server – Side Architecture

(1) Governor

(a) Remember I told you to remember that the mayor was analogous to the position of same name in a town?  The governor plays the same role in our system as the position is in the state.  It over sees many cities (that are run by mayors).

(b) Central module for the server – relays messages between server-side modules

(c) Central control of the game clock

(d) Acts as a message broker – routing messages to the players as required during game play

(2) Network Component

(a) Again, this is the server-side equivalent to the network layer on the client-side.  Shortly we will see how important the layered architecture is.

(b) Same role as in the client - Accepts/Denies connections, encrypts/decrypts messages, checks validity of messages etc.

(3) User Component

(a) Based on business rules and information in the User Database, decides whether to accept or reject a user for game play.

(b) Holds user character information

(4) World Component

(a) World Database module

(i) holds all object states in the world

(b) World module

(i) World is a subset of the World Database – Cached Blackboard

(ii) Allows Governor to have quick and easy access to the blackboard (world state)

(a) Function call faster than db call

(b) Increases maintainability – abstracts db calls from governor

(5) Groups Component

(a) Stores user – group relationships

(i) As notification lists

(ii) Allows governor to send messages to whole groups

(b) Makes Governor Publisher – Mayor Subscriber

(6) AI Controller

(a) Responsible for launching AI players

(b) AI Players reside on the server

(c) Allows abstraction of the maintenance of AI players from governor

* Transition: However, all this can be abstracted into a layered architecture design.

d) Layered Architecture

* Transition: Now that we’ve presented an architecture for critique, lets introduce the 6 problems associated with the MMORPG genre and see how the architecture matches up!

B. There are 6 essential problems that an architecture must address to be considered successful in this genre.  The six problems are: 

Client-Side Performance

Minimize Network Traffic

Scalability

Opportunities for Load Balancing

Security

Maintainability

Problem: ----------------------

1. 1st Problem: Client-side performance

a) Required for demanding graphics quality and game play response users demand

b) To achieve this we must recognize that Client / Server performance is equally important

(1) Can’t have one without the other!

Solution: -----------------------

c) 1st part of solution: Server-side performance, 3 means of achieving this

(1) 1st mean: World module

(a) Subset of world database

(2) 2nd mean: Cached blackboard pattern

(a) Clients are knowledge sources which update the blackboard

(3) 3rd mean: Overload computation to client

(a) Physics & Collision detection computation (very expensive) done on client only

d) Most important part of the solution: Client-side performance – 2 Ways

(1) Publisher / Subscriber pattern

(a) Ignore update (client – subscriber)

(b) Small notification packets (server – publisher)

(i) Minimize traffic – increasing efficiency of communication – therefore client performance

(2) Library

(a) Local copy of area of interest (aura)

(b) No need to go to server for data, except when updating

Problem: -----------------------------------------

2. 2nd problem: Minimize network traffic

a) Most players are not on broadband, some still using 24 kb/s

(1) Large scale multi-player games require a lot of information sharing

(2) Slow connections limit packet size

(3) Limits packet frequency

(4) Becomes Unplayable with small connection

(5) Reduces the worldview and feature set of the application – Analogous to sucking a big gulp through a coffee straw.

Solution: ---------------------------------------------

b) The architecture addresses this problem in 2 ways.

(1) 1. Publisher / subscriber pattern

(a) Only necessary traffic

(b) Small notification packets

(2) 2. Computation load on client

(a) Less data that has to be communicated

Problem: --------------------------------

3. 3rd and 4th of six problems: Scalability & Load Balancing

a) An important ingredient to achieving true scalability is the ability for load balancing, which becomes a problem unto itself.

b) Genre demands large game environment, number of concurrent users

(1) Server architecture must provide for game growth in environment and users

c) Game can only handle as many clients as the machine is capable – move clients to different machines based on load and capacity (seamlessly)

Solution: ---------------------------

d) These problems are addressed simultaneously in 2 ways

(1) By dividing the system into modules

(a) In theory, each module could be deployed over many machines

(2) World / World Database relationship

(a) Abstracts database from Governor

(b) Function calls quicker than database calls

(c) Database can be deployed over many systems

(i) Map extensions

(ii) Database shadowing

(3) Governor module can distribute load as needed throughout server between scaled modules

Problem: -----------------------------

4. 5th problem: Secure game play

a) Good target for malicious activity (inside – outside)

Solution: ----------------------------

b) The architecture addresses this problem in 3 ways on both the client and server

c) 1st Encryption/decryption

(1) Client side packets secure from snooping

(2) Server can do check-sum and other logic based checks to make sure message is free from tampering by client

d) Authentication

(1) User accounts under complete control on the server

e) Network modules

(1) Opens/Closes connections

(2) Checks for validity of packets

f) Implementation truly determines the security of the system; the best we can do is to provide the best means for implementation.  A good resource for this problem, and a proven solution is from Baughman and Levine – studying cheat-proof playout for centralized and distributed online games.

Problem: ---------------------------

5. 6th and last problem: Maintainability

a) Most of software life-cycle is in maintenance, reduce cost

(1) Especially MMORPG’s have extended life-cycles

(a) Support costs dwarf development costs

b) MMORPG’s are organic

(1) Gamely needs to change according to how players react to environment

(2) Constant bug fixes

(3) Enhancements – improves repeat playability

Solution: -----------------------------

c) We utilize 3 methods to attack the problem of maintainability

(1) 1st method: dividing the system into modules

(2) 2nd method: Layered

(3) 3rd method: Well-known architectural patterns used

III. CONCLUSION

* Transition: We’ve talked about the massively multiplayer role play genre, we’ve also talked about the 5 patterns we employed in the architecture, then we examined the 6 problems inherit in this genre and how the proposed architecture addresses each of these.

A. However, implementation will play the largest role in addressing these problems

1. More interested in a top-down approach at this point

2. More research now needed into best implementation of modules

B. As we saw, this architecture addresses all the incredibly difficult concerns that surround the MMORPG genre, as well as many other applications that are similar in scope, and provides a suitable framework in which to solve these problems while presenting users with an unparalleled experience; which is the primary goal of all MMORPG designers.

C. Questions, Comments, Concerns?
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