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Introduction
.

e Me
- Scott Bilas
- Background
e You
- System architect types
- Tired of fighting with statically typed systems for game code
e The Test Subject
- Dungeon Siege
- >7300 unique object types (i.e. can be placed in the editor)
- >100000 objects placed in our two maps
- Continuous world means anything can load at any time

I i mpl emented the system | 6m about to
ago. As with most things in a game engine, it ended up getting used in

many ways | never imagined. This talk is about the problem | was trying

to solve, what I did, why you should care, and how it all turned out.



Cell Phones?

Oh wait, before | forget, please put away annoying little electronic
beeping things that play TV theme songs



Definitions
L]

e Data-Driven
Meaning: “No engineer required”
Engineers are slow

Causes designers to hack around missing
functionality

Goal: remove C/C++ from game
Line between engine and content is always moving

First | etds | ook closer at the title |
terminology out of the way.

Data-Driven

This can mean many things, but for me i
involve an engineer when you want to change something. Engineers

are really slow and it often seems like they take forever to get anything

done. This of course drives designers and artists crazy. A non-data-

driven system would have the names of animations to run for a monster

hardc oded into the C++ files, requiring
build to change. A data-driven system would store all of this in a data

file somewhere and you could even write a tool to keep it updated.

When | wrote the above, | realized that | was thinking in 1995 terms.

Today wedbve gone much further than that
doesndt even know what a monster i s, an
run animations is because some Al script with its own agenda is

sending a request to do so. In many modern game engines you can

make radical changes to the system without ever speaking to an

engineer. This permits rapid prototyping and is a wonderful thing, if

managed properly. The line between engine and content is always

moving, maybe one day wedll engineer ou



Definitions (Cont.)

|
e Game Object (Go)
- Piece of logical interactive content

- Perform tasks like rendering, path finding, path
following, speaking, animating, persisting

- Examples are trees, bushes, monsters, levers,
waypoint markers, doors, heroes, inventory items

- Many are “pure logic”, never see them (triggers,
elevator movers, camera sequences)

- Every game has these in some form

Game Object

A Game Object or what we at GPG call a
interactive content that the player can do something with. The line is
blurred of course depending on the engine. In Dungeon Siege, some

examples of Gobés are trees, bushes, mon
markers, and doors. The heroes and each item in their inventory (like
swords, rings, armor, and the inevitabl

you never see, such as triggers, elevator movers, sound emitters, etc.

Go 6 s a-comtaireceldgit that can perform many tasks, or you might

say they have many abilities. They might render themselves, find paths,

follow paths, think for a bit, say something, ready and shoot an arrow

(which is itself a Go), or self-destruct, spawning an effect on the way

out. Thereds nothing special about Goobs
this, of course, but each game does it differently.



Definitions (Cont.)

e Game Object System
Constructs and manages Go’s
Maps ID’s to object pointers
Routes messages

Build from many things, but for this talk
e GoDb: Go database
e ContentDb: Static content database

Every game has this in some form

|

The Game Object System is simply the system that constructs and
manages Goobds for the game. ltdéds respo
pointers, creating and destroying Gobd
use Gobs, and routing messages. Il n Du
|l ot of systems, but for the purposes
GoDb (Go database) and the ContentDb (static content database).

Games today have crazy amounts of <con
movies, which are easy (i.e. each movie is a single piece of content, no
problem!). And ités only getting wors
glass-is-half-full type of person).
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So |l etbdébs get into the main topic here.
create a new Game Object System from

Ado it right the first timeo. You tal
content are we going to have in this

of stuff, trees, and birds, and bushes, and keys and locks and

é<trailing off>0 and your eyes gl aze

C++ ways to solve the problem. The object oriented programming
sages tell you to try to determine Is-A relationships and abstract



functionality and all that other fun stuff. You go to the book store and buy a
C++ book just to be sure, and it tells you to fire up your $5000 UML editor with
one of the classic examples (next slide):



Example Class Tree

Vintage
Object
Missile Spaceship ™~ Explosion

/\ Asteroid

FriendFoe- HeatSeeking-
Missile Missile

EnemySpaceship

Here we have all our game types specified as classes in a nice

hierarchy. | had to keep this diagram simple to fit on this slide but

i magine all the fun virtual
Think(), and HandleMessage().

functdi

ons

y



Example Class Tree
Newfangled
|
Object
/\
Drawable Collidable Chewable
Missile Spaceship Asteroid

Fancier books recommend something like this.

Here, we try to decompose functionality along capability lines. Each

Ami xino class adds functionality, for
add knowledge of how a space monster would be able to chew up the

object (maybe play some effects, add info to the leaderboard, etc.).

Again, no space on the slide, but expect that there would be hooks

(pure virtual functions) like OnDraw(), OnGetBoundingBox(), and

whatever else.



There are probably hundreds of ways you could decompose your

systems and come up with a set of classes (I just showed a couple

simple ones), and eventually,allof t hem ar e wrong. This
that they wondt wor k, but games are con
invalidating your carefully planned designs. How many post-mortems

have you read about designs that were too ambitious, or massive

changes mid-stream, or when marketing demanded some silly thing, or

something needed to get added because somebody thought it might

make the game more competitive...

So you hand off your new Game Object System and go work on other

things. Then one day your designer says that they want a new type of

Aal i eno asteroid that acts just | ike a
an asteroid. Or they want to get rid of this whole spaceship concept and

go underwater instead. Or they want those trees to sway back and forth

in the windé



